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«Seulement par ce gue la science n’'es
stire de rien, elle avance toujourss
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06 HOTOYHHEAX A30TA PACTEHHHA

Csbime 50 qer tomy maszan Kaument Apkagpesnuy TuMupsizes BHICTYNHE
¢ myOnmunoit sekuuedr «Merounuku asora pacreuuii» (370 GHIC B Jekabpe
1890 r.). Bor mepsuie ciioBa stoitekuun: <HemHoro naiigercs sBjeHHM, rae
Obl TaK SICHO ONpEAEHIACH B3aHMHAA POJib TEOPHH M NMPAKTHKH, KaK B Tex
HCCJAENOBAHHAX, 6 KOTOPHIX HAYYHHE BOOPOCKH O MOPOUCXONKIEHHH aA30Ta ¥
pacTeHHH HEPa3PLIBHO CAHBAINHCH C YHCTO MPAKTHUECKUMH BONpOCAMH O
MOJb3e BO3AE/LIBAHHA KiaesBepa H soobuie 6000BbIX», :

3ro nonoxenne Kaumenta Apkaapesuua 3a HOCAEAYIOUEe MOACTONETHHA
He TOJIBKO MOATBEPAM/IOCh, HO H PACIIHPHIOCHL. ¥ CNEXH TEOPETHYECKOH XH-
MHH PEeaJIH30BAJHCh 8 PA3BHTHH a30THOH NPOMBLIIJICHHOCTH, «OHOJIOT HUECKHH
a30T» COMKHYJ/CH € «430TOM TeXHHYEeCKHM>». JI Hajeioch, 4TO MHE YAaJoCh
B HAcTose# paboTe Ha OCHOBE HOBOr0o MaTepHa/ a Pas3sBHTb H AONOJHHTL
ocHoBHYI0 Mbicab K. A. Tumupsasera.

MaBecTo, 4T0 rA4aBHYI0 MAcCy PACTHTEALHBIX M JKHBOTHLIX OPraHH3MOB
0DpasyioT ueThipe OpraHoreHa, K KOTOPbIM He pa3. G0TAHHKH MPHMEHSIH
H3BecTHoe uersepoctuiiue [Muanepa:

«Vier Elemente
Innig gesellt
Jilden das Leben,
Bauen die Welts.

OxHako, ecin BCe OHH PaBHO HeOOXOMHMBI H PABHOLEHHLI C TOUKH 3pe-
HHSl (DH3HOJIOPHH, TO MPAKTHYECKH B 3eMJICJEJNHH 3TH 3JIEMEHTH BCTPedaloT
BECbMA pasdHoe K cefe OTHOUUEHHE, H MO NOHATHOH

MpUYHHE: B TO BpeMs
KaK KHCJIOPOJ BO3AYXa, YIVIEKHCIO0TA

H BOAA, TAKXKe MNPHXOAALIAS H3 BO3-
AYXa, JOCTYMHbLI BCEM PACTEHHSAM, a30T BO3AYyXa HENOCPEACTBEHHO BBICHIHM
PACTEHHAM COBEpPIIEHHO HENOCTYMEH, OHH JAOAMHLI HCKATh ero B noyse. Ho
B TO )K€ BpeMf 3EeMHAasd KOpa He eCThb MEepBHYHOE MECTOHAXOMIEeHHe 330
Ta — €ro B Heil MaJjo, 8 OGOJBUIHHCTBE MOYB a30T HAXOAMTCH B MHHHMyME
(TakOBLl [1OA30JHCTBIE MOYBLI, 3aHHMaIOUlHe HAHOOJBUIYIO YACTh MJOMIALH
8 3ananuoit Espome u y Hac). [1aBuas ke macca asora HaXOAHTCH B BO3-
ayxe. Ho arombl B MOJ€KyJe asoTa Tak MPOYHO CBA3aHbl, YTO PACHIATATH

ITY CBA3b yAA4€TCH JHUWIBL MPH OYe€Hb BHICOKHX TeMMepaTypax, Ha XOJOLy XKe




Yacre 1. O6 uctounuKax asora pacrexudl

HH KHCJOPOJA, HH BOAOPOA C A30TOM HE pEarHpyiorT, O KpaliHeH Mepe B
pykax xumuka. IlpaBma, ecTh cuayuai, Korja peakius HAET Ha XOJIOAY:
JIHTHI crmocoGeH pacliatatb 3TY MOJEKYJAY H  COEIMHHTHCH € a30TOM:
N =N + 6Li = 2NLis. Ho stor cayuaii MoKeT OuITb MHTEpecen Aas Tex-
HOJIOra, HO He U1 (u3Hojora, AJds NPHPOAHBIX YCJOBHH JKH3HH pacTeHHil
3TOT MPOLECC TAKKE HE HMeeT 3HaueHHs.

B npupoje MBI mMeeM TOJNBKO JBa CJyyasl CBSI3BIBAHHSI a30Ta, ITO 3/1€K
TPHYECKHH paspan (MO/HHA) H NPOMECCHl, XapaKTEPHble Uil HEKOTOPLIX
sMHKpooprannamos. Ho na yxapax MOJHHH ypoxKaeB He NOCTPOHLIb, a MyTh
K a30Ty BO3lyXa yepe3 MHKDOOPraHH3MBlI JOJro He Obll M3BeCTeH, M erle
Joablue pe ObUIH H3BECTHBI IYTH TeXHUYECKOrO HCMOJIb30BAHHS a30Ta BO3-
nyxa.

[Tosromy B nepuon, koraa [enbpuress u abep eme He NPOSOKHIH

STHX MYTeH, Ha/JHYHOCTL OrPOMHOrO BO3AYIIHOIO OKeaHa, NOYTH Ha */;
COCTOSAIIEr0 H3 a30Ta, NPH OJHOBPEMEHHOM a30THOM roJoje B No4YBe, Nopa-
Wana HInyniHe yMbl H3OpaHHLIX mpejacTaBHTeNel arpoHoMud. Kakoii Tockoii
No asoTy, KaKo# KaiK/JOH HaHTH MOCTHK K €ro HCHNOJb30BAHHUIO 3ByYaT
c/0Ba crapmero snociaenactBuu uasectHniM Ilyasua u3 Jlionuua («Wiistenei
Lupitz» —— Bosiubs nmycTomb), 3TOro CryZeHTa JHOHXOBCKHX BpeMEH, 3a04-
HOro y4YeHMKa M PEeBHOCTHOro nocjezoBatens JInOuXa, KOTOpHIH ceq Ha
3eMJI0, TIONYYHB B HACJEACTBO OJHH BEePECKOBLIe 3apOC/H, Hayajd pacmaxu-
BaTh H yAOOpATE HX KajueM H c¢ochopoM H xAaak, uTo asor (no JInGuxy)
npuaer u3 sosjayxa.'! Ho asor He npuxomausa, 3aL0/KeHHOCTH HMEHbS BO3-
pacraja, nmoka TOHKHH HaGuionarenb llyabl He MOAMETHJ ellle A0 OTKPLI-
THa [eJbpHress, 4YTo «BOJYBLIO MYCTOLIb» CINOCOGHLI OMJIOAOTBOPSATH BOJYLH
6006b1 — JIIONMUHBL; 2 TOTAA CJAOXHJAach Yy Hero cBoero poida «[lecHb 06 aso-
Te», XOTA H HalHCaHHas npo3oii: <«EciH He roBopHTH © BOAE, TO HMEHHO
430T #ABJAIETCS CaMbIM ‘MOTYLIECTBEHHLIM ABHTATEJEM B Mpoueccax pasBi-
THSI, POCTa H TBOpYECTBa NpHpoAsl. Ero yJoBHTh, HM OBJafeTh — BOT B YeM
2anaua, ero cb6epeub — BOT B YeM KJIOY K SKOHOMHKE; NOAYHHUTEL cebe ero
HCTOYHMK, ObIOIH{ C HEHCTOIMMON SHepruei,— BOT B uyeM TaiiHa O6uaaro-
COCTOSIHHSA»,

H3 HCTOPHH BOIPOCA OB A30TE

Psan npoTHBOMOJIOKHOCTEH CBA3aH CO CJAOBOM a3o0T: C OJHOH CTOPOHBI —
S5TO «HEXHBHEHHHIH ras», a ¢ Jpyrol CTOpOHbl — Her xHu3Hu 6e3 asora, ubo
OH fABJAETCA HEMpeMeHHO#l COCTABHOH YacTel0 GeNIKOB; a30T OaerT Coenu-
HEeHHs TO OKHCJEHHBIE, TO BOCCTAHOBJEHHBLIE, TO KHCJOTHOIO, TO HIEJOYHOTO
XapakTepa, nmpuuemMm, B OTJIHYHEe OT APYTHX 3JeMEHTOB, HrpaeT poJb B XKu3-
HH paCTeHHA CMOCOOGHOCTH HCMOMBL30BATH B MPOIECCAaX CHHTE3a pasHble

! Ipun stom JIuGux wMea B BuAY He cBOGOAHLIA a30T Bosayxa, a npHMecs yrie-
KHCJAOro AaMMOHHS; OJHAKO COJACpPKaHHe NOcAeNHero B BO3AYXe O0Kasajoch HAaCcTOJAbKO
He3HAYHTeJbHEM, HYTO OHO He MOXeT BJHSTbL Ha COTY YypoiKas.

2 Or maTHHCKOro caoea lupus — BOJK.

H3a ucropuu eonpoca ol asore

CTENeHd OKHCJIEHHS M BOCCTAHOBJEHHS, KaK as3oTHAsA, asoTHCTad H as30THO-
BATAA KHMCJAOTH, AMMHAK M THAPOKCHJAMHH, @ Y HH3IUHX  OPraHH3IMOB —
4 cpobomublii aszor. C 3KOHOMHYECKOH CTOpPOHBI TaKKe a30oT fABJAETCHA TO
CaMBpIM JIOPOCHM 3JEMEHTOM, €CJH Peub HAET O MHHepaJbHLIX YLOOpeHusX,
TO CaMblM JELIeBBIM, €cJH HMETh B BHAY HCMNOJb30BaHHE a3oTa 6060BLIX.

Ucrtopuio Bonpoca 06 a3ore HY»KHO HayHHATh, KoHeuHo, He ¢ Ulyasua,
1 ¢ Byccenro, Ho H 3To GyJAeT NMPaBHJbHO JHIIL B TOM Cjydae, €ClH TOBO-
pHTh O MEpPHOJEe HaCTOsIleH XHUMHH, HayajJo KOTOpoOii mojoxuia JlaByasbe.

Ho Ha aene sompoc 3TOT BO3HHK emie 3amosaro po Jlasyasee, BO Bpe-
MEHA aJXHMHH H MaTPOXHMHH, XOTH TEPMHHOJOTHA B TO BpeMs Oblia  co-
BEPIIEHHO MHasg: peub li1a OOLIYHO O «BO3AYUIHOM Hadaje CeJHTPLI».
{lpeanonaraJoch, u4TO <«3apojibiluy ceauTpbl» (germes, oeufs) HocATcs B
BO3JyXe, HO TOJBKO B NOYBE NPOHCXOAHMT «HHKyOallHf» M pasBHTHE 3apo-
AbllIei, H POMIAAETCs JApParoleHHas CO/lb («COJMb 3eMJH»).!

Yike AnwGepr Benukuii (XIII cronerue) B croem Tpakrare «De mira-
bilibus mundi» rosoput o ceautpe.?

Y asropos XIV B. BcTpeyaioTcsi peuentsl AJIsi OYHLIEHHS CEJHTPbl Kak
gomnornenra mopoxa (Codex Germanicus, 1350), a 3areM el0 Ha4yHMHAIOT
HHTEpecoBaThCs Kak «coabio maonopoius». B 1540 r. o Ppanuuu OGbin
34lpelleH BbIBO3 CEJHTPHI 3a rPaHHLy, ee HYXKHO OblIO CoaBaThk rocyjnap-
CTBY, a B 1544 r. Obw1 H3ZaH 3AUKT 0 co3naHuu 300 OMOpHBIX MYHKTOB 1O
ROObIBAHHIO ceqauTpel. [lsis TOro Ke BpeMeHH HMEeTCs yKasaHHe, 4YTo ToJ-
JaHAcKHe KopabGnu npuBosuau ceautpy u3 Muanu. IlyremecrsenHuku coob-
laJin, 410 cenuTpa obpasyercss B NPHPOAHLIX YC/IOBHAX He TOJAbKO B HMH-
nud, Ho B AMepuke, B Kutae m pmaxe B Hcmanun. B 1563 r. mosiBuiics
TpakraT Beprapa [Manmccu ® o 3nauenun coseii B 3emyenenun («les sels
végétatiis»), rre on cTaBuT naojopoaHe MOYBHL B 3ABHCHMOCTh OT COIEp-
MaHHS B HEH HM3BECTHBIX COJIeH H TOBOPHT, UTO «HaBo3 Obi1 Obl GecrnoJe-
3eH, ecJit Obl He COJepKaN «COoJH», KOTOpast OCTAaeTCs Moc/e pas/ioKeHHs

! HanoMu®M, uro u nosguee (B mepsofi mosjoeune XIX croserus), xorma asor cran
d3pecTeH KaK F[JIaBHAA COCTABHAA 4YacThk BO3AYXa, CYNIECTBOBAJNIO MHeHHe, uTO CEJHTpa
oGpa3yeTcd 3a cuer rascofpassHoro asorta GJjarofaps TOMY, 4YTO MNOYBA KaK moOpHCTOR
TeJNO CNocOOCTBYET OKHCJEHHIO 430Ta KHCJAOPOAOM Bo3Ayxa (momoGHO BOLOPOLHOMY OCH-
By)., H obpasyoliecs OKHC/AK a30Ta CBASLIBAIOTCA KajblHeM NOYBH, D10 MHeHHe GLlIO
onposeprayro ByecceHro, KoTOpWil nokasan, yTo HaKoNjeHnHe HHTPATOB B NOYBE He CBA-
3aHo ¢ (uxcanHed aszoTa BO3AyXa.

* Ceautpe (nitrum) npHNHCHBANACE BaXHas pPoJdb B TAHHCTBEHHOM NPOLECCE MO-
ayuyenun ¢uaocodekoro kamusa ([lapauensc).

3 Beprap [lanuccH — NapoBHTH caMOyuyka, NepBOHAYANLHO paGouuii-roHuap, sareM
XHMHK-9MOHDHK, COCTaBHTelb sManeil Ans cespckoro ¢apdopa, KHBONHCEL, CKYJALTOP,
nyTelecTeeHHHK, Tomorpad M TreoJor — B CTApPOCTH YHTaA JIeKIHH 0pPH KOPOJieBCKOM
ABope Jisi H30paHHHX caymatenell — ppaueii ¥ Tp., HO 3aTeM OLUT NPHCYXAGH HHKBH-
anumell K cMepTHoit Kasum (9T0 G0 B 3n0Xy GOpbOM KaToaHdEeCKOR LEPKBH ¢ ry-
reHoTaMu) H OuJl chmaced ToAbKo OGaarofaps BMeinaTenbcTBy Koposeshl-Matepu. Xapak-

TepeH ero 1'|'Jp,"iL.Ilui OTEEeT KOpOJIo, npHilejmeMy K HeMYy B TIOPbMY, 4YTOOH vHeIHuT:
NpHMHPHTbCH ¢ UepkoBbio. CM. o [Maaucen B kHure Purve «Ku3nb sameyaTeNbHBIX [0+
mefi», a Takke y Grandeau, Chimie appliquée 4 l'agricullure, Paris, 1879,
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8 Yacry [, 006 ucrtounukax daszora pacreMul

COJIOMBI H CEHa», a 3aTeM OAHH M3 caymartenei ero Jekuuid B [lapuike !
roBOpPHT ewle 0oJiee ONpeAe/IeHHO, YTO HABO3 COAEPXKHT «COJIb MOYH® H 4TQ
[OBBIIIEHHE [JIOAOPOAHS NOYBbI 3aBHCHT OT 00pa3oBaHHsA B Hel «SUCS nit-
reux» miau «la salure de nitre».? On ue pas nmostopsin Teauc [lanuccu, 4to
IJIsl [OUBbI «COJIb €CTh OTel IVIOAOPOAHA», HO y Hero sicHee, uem y [lammuc-
CH, BHAHO, KAaKOH HMEHHO COJIH lII)I[,’lilGTCiI JIaBHOE€ 3HAYeHHe.

Ho uauGonee zaMeuatenbHbiMu siagioTcs B XVII B. Mbicaw o 3Haue-
HHH a30Ta B JKH3HH {!F_IL'TQHIIH H O KI))’I‘(’)B(]D.’)TL‘ a30T1Ta B I'Ipil})O}LL‘, BhiCK4 -
saunble HMoranwom Pynosnnpom [aayGepom.

[TpaBna, noka oH He ynotpeGiaser Ha3BaHHe a3OT, OH TOBOPHT: nitrum.
Tpyano ckasarh, Kak cJegyeT NepeBecTH 3TO C/OBO, HO 9TO He CEeJIHTPa;
OH HEPEJAKO FOBOPHT OTAEJBLHO O CEJHTPE H OTAeAbHO o nitrum. § 6w cka-
3aJj, MoJb3ysach TepMHHOJorneH «CuHeH mTHIbI», yTe nitrum — sTo «pyma
CEJIMTPhI», ITO MPEAYYBCTBHE cyliecTBoBaHHs asora. [Ipu nmepeBose Ha ce-
BpEMEeHHbIH A3BIK MOKHO OblJIO Obl cKasaTh, uTo nitrum y I'mayGepa uHoraa
0O3HayaeTr «asoT», a HHorjaa «HoH NOsg».

B csoem tpyne «Teutschlands Wohlfahrt» (1656) on rosopur: «Sal et
nitrum est unica vegetatio, generatio omnium vegetabilium, animalium,
mineralium», 4To GyKBaJLHO NMEpeBECTH TPYAHO, HO B MOIEPHHIHPOBAHHOM
H3JI0KEHHH 3TO OJH3KO K YTBEPHJAEHHIO, YTO 30JIbHKIE BeulecTBa (CogaH) w
a30t (HIM «Iylla CEeJHTPHI») MPEACTaB/MIOT €IMHCTBEHHYIO MPHUHHY pOCTa
pacTeHHH, ec/iH FOBOPHTh TOJLKO 0O mouse. XapaKTepHO cJeayiollee MecTe
y [nayGepa: «Beposaruo, Besi ceaurpa (HJAH «HAYANO CEJHTPBI»), KOTOPO
MBI [OJIb3yeMcsl, MPOUCXOAHT M3 pacTeHHii». YKasbiBad, 4TO cennTpa obpa-
gyeTCsl Ha CTeHaX KOHIONIEH H CKOTHBIX JABOPOB, OH CTaBHT BOMNPOC,— KaK
oHa obpasyercd. OYeBHAHO, 3a CYET MOUH H IKCKPEMEHTOB JMHBOTHHIX.
Ho oHH npOoHCXOASAT M3 NMHUIIH MKHBOTHLIX, H3 TPaBhl HJM C€Ha, CNOBOM, H3
pacTHTeNbHbLIX MaTeépHanoB. CienoBaTeqbHO, 3TH TNOCHAEJHHE COLEpXKaT
«HAYAJIO CEJIUTPLI», @ OPraHbl MHUIEBAPEHHS TOJBKO MOATOTOBJSAIOT €ro OT-
wennenne. [naybep ormeuaer, yto ceaurpa obpasyercs W Ge3 yyacTHs
IKCKPEMEHTOB, €C/IH CMEIIHBATH C 3€MJIeH JIHCThS M APYrHE€ MaTepHasbi
PACTHTEJBHOTO HJIH MHBOTHOIO MPOHCXOMIEHHS, H YKa3bIBAET, UYTO 3TO MO-
¥eT GblTh HCMOJIB303aHO ISl TPOMBILULIEHHOTO JOGBIBAHHA CeJHTphl. JlaJib-
e OH POBOPHT, YTO CeJAHTPY (nitrum) mMoXKHO mocesiTh, KaK MOJIEBbE KyJb-
TYpbl, H MaJbIM KOJHUECTBOM (epMeHTAa 3apas3uTh CPOMAAHOE KOJHUECTBO
3eMJIH, KOTOpas He 3aMeJIHT MMOKPLITBCA CEJHTPOH, «MogoGHO TOMY, Kak
HeOo/bIIIoe KOJHYECTBO MHBHLIX JPOMKMKEeH MOMKET BbI3BaTh OpPOXKEHHE rpo-

| 3mo Gt Gui de Brosse, spau Jlwgosuka XIII, snocnencrsun (8 1621 r.) namu-
caBUlHii KHHrY © 0OPHpPO[de PACTEHHA, ONMH H3 OTAEJOB KOTOPOH HOCHT 3arjiasue: «De
la maniére de vivre des plantes et de leur nourriture». Ho, mapsay co sapasmimu pac-
CYWMAEHHAMH O 3HAYeHHH t'(.‘.'HETplxl H JAPYrHEx comeit B nouyse, B 3STOH KHHre BCTpeYaloTCHR
CUBEPUI{‘J[HO i;‘aTITaCTl[‘IE\.‘f—{HC YTBEpHIAEHHHA OTHOCHTEJIbHO NPOHCXOMAEHHA YriaeBOoOB &
pacrennn («<La mannes).

* Hame ca0BO ceanTpa BKAKOYaeT 8 ceGe B CKPHTON ¢ropme nitrum, OHO NPOHCXOAHE
or nmatuackoro sal nitri, mo-mcmamckm — salitra, satem sal mepexoautr B sel (dpam).

»w

Ha ucropuu sonpoca of asore 9

MajHoro KoJH4YecTBa TecTa». Takum 0o06pa3oM y HEro ecTb yiKe [OHATHE O
KaKOM-TO CXOJACTBe mnpouecca oOpa3soBaHHA CENHTPHl ¢ OPOIKEHHEM.

Y InayGepa Oblid HEKOTOpbLIE NPEJACTABICHHS 0 KPYroBOpOTE CBA3AHHO-
ro azora. OH roBopuJ, UTO «HAayaJO CeJuTpul» (nifrum) nmogHHMaeTcs M3
rayGHH 3€MJH B LLapCTBO BO3/lyXd, OTKyAa BO3BPALIAETCsl  «HACHIIEHHLIM
aCTPaNbHLIMH BJHAHHSIMH H DAacCTBOPECHHBIM B BOJAE JIOXKAA, CHEra u poch,
4TOOL! JaTh IUIOOOpOAHE MNOYBE».

Hanbue [aayGep Tak roBOPHT O «Havaje CEMHTPbI»: «3TO Kak Obl
nTHYyKa 06e3 KpblibeB, KOTOpas JieraeT NeHb W HOYk 0Oe3 OTIbiXa, OHa Mpo-
HHKAET MeXK/Jy BCeMH 3JeMeHTaMH H HeceT ¢ coboi myx »xusuu. Ot nitrum
MPOUCXOAAT MHHEpaNbl, PaCTeHHH H JKHBOTHBIE, DTO HAYaNO HHUKOTAA He
rnoru6Gaer, OHO MeHseT TOALKO (opMy; KOrja BXOAHT B TEJO JKHBOTHBIX MOJ
BHAOM MHILH, OHO BBHIXQAHT OTTYAa B IKCKpeMeHTax M Takum obGpa3oM BO3-
gpaliaeTca B 3eMJ0, 4ToOLl OTTYAA MOAHATHCH YACTHYHO B BO3AYX C Ta-
paMM M BbUIEJECHHSMH, H BOT OHO CHOBA cpefu 3jJeMeHTOB. OHO CylIecTBYeT
B KODHSIX pacTeHHil, m BOT OHO CHOBA B MHIIEBHIX BEIlECTBaX. Taxkum oGpa-
30M KpPYrOBOPOT HAET OT 5JEeMEHTOB B IMHIIEBLIE BELLECTBA, M3 IMHIILH
B ':l]{CKP{“!\il!IITh] H L)TT)",H,& CHOBa B 3JIEMEHThI».

[nayGep coseTyer haBaTh CEJHTPY KOPHAM BHHOTpaja, COBETYeT CMa-
YHBATHL [IOCEBHOE 3€PHO PACTBOPOM CEJHTPLI, YTOOBI YBEJHYHTh YpOMKaH.
CBoit THMH «Hauajy ceguTpul» [nayGep 3akaHuHBaeT TeM, YTO, HapsALY
C APYrHMH SNHTETAMH M CPaBHEHHAMH, OH CTABHT BOIPOC: MOXKeT ObITb,
3T0 H €CTh «a30T», 0 Koropom muuyT ¢uaocodsl.. Ho kak morao 6bITE H3-
BectHo ['nayGepy cioBo «asor»? OOBIYHO CYHTAIOT, YTO 3TO CJOBO BeJeT
Hayasio ot JlaByasbe M 00pa3soBaHO H3 rpevyecKoro c¢joBa <ow  (XKHBY) H
orpunanusi a (alpha privativum). Ha pmene e 3To caoBo ropasmo crap-
iie — OHO BCTPEYAETCH Yy AJAXHMHKOB, XOTA H B JPYroM CMbICJIE.

Barasinute Ha 3ty rpasiopy 1618 r. (puc. 1); moamuck raacut: «Omose-
uue JlaToHbl azoroM». 37ech MOJA a30TOM pasyMeeTcsl YTO-TO BpPOAE KHBOii
BOALI, X»H3HEHHOIO 3.'IHK(TI'II}E‘.; CJIOBOM, KaKasi-TO ‘!}",“LOTHOPH.’J‘EI HHIAKOCTD.

OTKy/a ke B3AJI0Ch 3TO C/JA0BO, KOTOPLIM MMO/Ib30BAJHCH anxuMuku? Ono
MCKYCCTBEHHO TIOCTPOEHO Tak: «asbhar — meppasd OykKBa BCeX TOrgaulHHX
aa()aBHTOB, Ha KOTOPBIX MHCAJHCh HAay4YHbIE NMPOHM3BEAEHHA (rpeduecKoro, Ja-
THHCKOTO M €BpeHCKoro), «3eT» — mocjaennsas OykBa JlaTHHCKoro ajgasura,
«OMera» — rpedyeckoro H «ToB» — MocaeaHsiss OykBa eBpelcKoro andaBHTa.
M3 couerauus 3THX GyKB u mosyuaercsi cioso «Azots. dto Bapuant Ha
MoTHB H3 Amnokanumncuca: «A3 ecmb anba H oMera, HavaJ0 H KOHEL»;
C/0BOM «a30T» 00603HayaJH TO HEH3BECTHOE «HA4a/J0 BCeX Hadal», TO ¢i-
JNOCO(CKHI KaMeHb, 3TOT 4yaofeiicTBeHHbII «depMeHT», crnocoOHbIT mpe-
BpamiaTh MeTa/libl B 30J0T0,* TO BOOOILIE KAKOH-TO TaHHCTBEHHBIH KJTioY
KpacoTbl, 310poBbS H Goratcrea.

. QSiE“-u_t_ fermentum pastae vincit pastam et ad se convertit semper, sic
et his lapis phiiosophorum habel convertere plurimas partes metallorum ad se et
non couverti» (Petrus Bonus de Ferrara, 1330. Llur. no Schultzenberger. Les
fermentations).
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Puc. 1. «Omosenne Jlatonsl asoroM»
(u3 Atalanta Fugiens, Maier 1618, Cm. John Read, Prelude to chemistry, Londoa, 1986).

[Tostomy, korma [yiayGep roBOpHJ, 4TO «AylIA CEJHTPHI» H €CTh «a3oT
¢punocodoB», TO 3T0, KOHEUHO, HeJb3d MOHHMATh Tak, yto [sayGep umes B
BHAY a30T B moHuMaHHH JlaByaswe; 3To OblIO TONBKO (UTYpajbHOE CpaB-
HeHHe, ymoTpef/ieHHOe A TOro, 4rofbl MOAYEPKHYTh BCE 3HAaYeHHEe <«Hava-
jla CeJIMTPhbl»; OAHAKO MOIKHO AyMmaTh, 4To H JlaByasbe 3Han 06 «asorte
¢unocodoB» H TOJLKO BJOKHA B 3TO CJIOBO KOHKPETHBIH CMBIC/I.

Hyxuo sametuts, yto B XVII B. 'nayGep He Obl1 €HHCTBEHHLIM aBTO-
pOM, POBOPHBUIMM O 3HaueHHH ceautpnl. B 1621 r. Buinuio counHenue Bpaya
npu Jliogosuke XIII, Gui de Brosse: «De la nature, de la vertu et de
I'utilité des plantes». B sT1oil kuure, Hapsany C HeompeAeJeHHBIMH yTBep-
HKACHHAMH, YTO MHUIIEH pacTeHHH SABJAIOTCA COJb, MacJo H <«spiritus», me-
CTaMH TFOBOPDHTCH O «HHTPO3HBIX coKax» mousbl (les sucs nitreux), u Bhi-
paKeHue «COJIb 3eMJIH» Y HEro BKJIOYAET NMpe/CTaBjieHHe O cequTpe («HaBO3
CONEPKHT COJb Mouu»). B apyrom mecre: «3emaa 6e3 coan Gecnonesna

Aad JI0OOHOUICHHA, HJH, BepHee, COJib — 3TC OTEL IIOAODOAHA».

Ha ucropuu eonpoca of asore 11

Hekuit moxktop Stubbes coolbmiua B JIOHIOHCKOM KOpOJIEBCKOM ofure-
ctBe B 1668 r. 0 cBoMX HaGaioneHHsX Ha ocTpoBe SIMaiike, 4YTO Ha 3eMJAX,
copepixamux ceautpy («les terres nitreuses» — Bo dpanuysckom nepeso-
ne), caxapHblii TPOCTHHK pacTeT NblliHee, 4eM Ha APYTHX, 4To TabaK, Bbl-
pOCIIHA HA TaKHX 3eMJifiX, MPH KyPeHHH HU3[JaeT TpecK; MONyTHO OH OTMe-
JaeT, YTO pacTeHHs, HACHIEHHBIE CE/AHTPOH, MJIOXO XPaHATCA H JErko 3a-
rHUBAIOT.

OueHb AaBHO elle Yy aJXHMHKOB CYUIECTBOBAJa HJAesl 0 «BO3JAYLUIHOM Ha-
gane cenutpel» (le nitre aérien).

B 1660—1669 rr. pasanyneie apropsi (Digby, Hengshaw, Beal) rosopu-
AW O MPHCYTCTEHMH HAayaja CeJHTPHl B poce W peKOMeHI0BajH HaMauyHBaTh
ceMéHa B pacteope ceautpul. PpsHcHc DBskon yzensan HeMaso BHHMaHHA
ceIUTpe H B cBoeM TpakraTe «Silva silvarums» (1626) oH Takxe HasbiBaer
CEJIHTPY «COJBIO IJIONOPOAHS»; H y Hero OblIo NMOHHMAaHHE, YTO HEKoTOpas
«CyOTHJIbHAA 4acTh CEJUTPbl» CTAHOBHTCA CYIIECTBEHHOI COCTaBHOH YacThlo
pactenus. K TOH e 3NoXe OTHOCATCA BeCbMa HHTEpPECHbIe BbICKa3blBaHHS
Mayow, astopa «Tractatus quinque medico-phiysici, quarum primus agit
de sal-nitro et spiritu nitro-aereo» (1671). Mayow nepsblii BhicKa3aj ompe-
nejeHHOe YTBepIK/EHHe, YTO CeJHTPA COCTOHT H3 KHCJIOThl H LIEJOYH, YTO
BO31yX ydyacTByeT B ee o0pasoBaHHH, AaBas JETYYyl0 €€ qacTh, HO 3eMJs
TOXE TYT ydYacTByeT, jAaBas HejgeTyuylo wienoub («le sel fixe alcali»).
Mayow usyu#n o6pa3oBaHHe CEJIHTPbl B MOYBEe H MOKasaJ, 4YTO ee Colep-
xKutcsg Goablil€ BECHOH, MPH Hauaje BEreTallHd, a 3aTeM KOJHYECTBO €€
YMEHBIIAeTcs, TaK KaK pacTeHHsl ee MOrJIOMaioT.

PoGepr Boian (1626—1691), nssecTHblii XHMHK H (H3HK, OCHOBaTen
JIOH/IOHCKOTO KOPOJIEBCKOTO OGMIECTBA, MOCBALIAET CEJHTPE CHelHaJbHbIe
memyapbl: «A fundamental experiment made with nitre», B Kotopeix roso-
PUT, UTO CEJIHTPa COCTOMT H3 JBYX Hauaj: KHCJIOTHOro, KOTOpoe JeTyye H
NpPEeACTABJSET POJ «MHHEPAJBHOrO YKCYCa», M APYroro — HeJeTydero, Iie-
JouHoil npuponsl. B Te ke roaunt B 'epmanun wiennl Axamemun (Academia
naturae curiosorum) HemaJso 3aHHMaJHCh cequTpoH, u Baldvinus (Baudoin)
nucaa Mexay mnpounm: «HaBos mnosoH HauamoM ceauTpsl». Barbieri s
1681 r. HamHcan Memyaphnl noja 3arJaBHeM: «Spiritus nitro-aerei opera-
tiones in microcosmo», Giovanni 8 1685 r. mnpeacraBna AuccepTalHIO
«O Gpoxenun, o Bo3Ayxe H o cenurpe», Regis B cBoeit «pusuke» (1691)
TOBOPHT O PacIpPOCTPAHEHHOCTH CeJNHTPbl B nouse, H, Hakowen, Stahl B
1698 r. ymenns pacnpocTpaHEHHIO CEJMTDPHI MHOTO BHHMAaHHA B CBOEM
«Opusculum chimicum»; OH Tak)Ke rOBOPHT, YTO HENPABHJBLHO CUHTATh
CENIMTPY NPOHCXOASNEH TOJBLKO H3 3eMJM HJH TOJBKO H3 BO34yXa, HO
HYKHO JIONYCTHThL YYacTHE TOTO H APYroro.

Hrak, 3anoaro no JlaByasee CJOMKHJIOCH NpEACTaBJEHHE HE TOJBKO O
IHAYEHUH «HAuUaJa CeJHTPHI» B JKH3HH pacTeHuii, HO U 00 aTMochepHoM
NPOHCXOKAEHHH 3TOro Hayana.

Koraga [Mpuctieii oTKphUI, YTO BO3JYX COCTOHT H3 KHCJIOpPOAA H KaKOro-

i
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TO OCTATKa, He MOAJEepPKHBAIOLIEro ropeHue, TO OH CHAyaja HasBaj 3TOT
OCTAaTOK «()JIOrHCTOHHPOBAHHLIM BO3Ayxom». Oamako JlaByasbe mokasad,
4TO 3TOT ra3 COLEPXKHITH KaK TAaKOBOH B aTrMocgepe, a He oDpasyeTcs MNpH
rOpeHHH, NpHYEM [JIABHOE BHHMaHHe MPHBJIEK/Ja HECNnocoGHOCThH 3TOTrO rasa
NoAAepAHBATh [AbIXaHHE H TOpPeHHe; OTCIofAa MepBOHaua/jbHOE BhIpAXKEHHE
Jlasyasee «mofette atmospherique», T. e. MHa3MBI, WaH yaAyuIHBLie Ta3bl,
so3nyxa. HuKakoH CBSI3u ¢ «BO3AYIIHLIM HAYAJOM CEJMTPBI» TOrga He GbLIO
YCTAHOBJIEHO, HA MEPBO€ MECTO BLICTYNAJ0 MPOTHBOMOJOMKEHHE 3TOro rasa
KHCJIOPOAY B OTHOLIEHHH MHPOLECCOB JbIXaHHdA H ropenus; #Ho B 1783 r.
KaseHnuimr mokasaj, 4TO NpPH MPONMYCKAHHH 3JEKTPHYECKOH MCKDHl yepes
BO3AYX 3TOT ras COEJHHAETCS C KHCJOPOAOM H JaeT OKHCJLI a30Ta, YTO MpH-
8e10 K HaspaHuio nitrogéne (rak 8 cymHoctn Hafizen Gbll MOCTHK OT
«HEeNCH3HEHHOI'O» a30Ta K Jaiouleil XH3Hb pactenusiM ceantpe). C mpyroi

“croponsi, Beprose BCKOpe HalueJ, 9TO TOT K€ 3JIEeMEHT BXOJHT B COCTaB

«alcali volatils, 1. e. ammuaka (a cjaefoBaTesbHO, H B COCTaB psAna Be-
[(ECTB JKHBOTHOIO MPOHCXOMACHHA), MOo3TOMYy PypKpya NpemsiokKuil TepMHH
«alcaligéne». Ho 8 1787 r. KOMHCCHSI MO XHMHYECKON TEPMHHOJOIHH, CO-
crosBinas u3 Jlasyasee, Beprone, ®ypkpya u ne Mopso, npeinouia sme-
CTO MOJOXHTEJIbHOH XapaKTePHCTHKH HOBOTO ra3a OTMETHTb OTPHIlATE/b-
Hbie ero CBOMCTBA M HA3Ba/a ero <HEXH3HEHHBIM Tra3oM», HJIH a30TOM
(Azote), mpousBoast 3TO CJIOBO OT IpeuyecKoro CJOBa ZOO — XKHBY H 00b-
ACHSs NPHCTABKY @ KaK OTpHUaHHE (B rpevecKOM s3bike, AGHCTBHTEJBLHO,
npHMensieTcs TaKk HasmBaemoe alpha privativum). Ho HyxuHO 3ameTuTs,
YTO 3aKOHHOCTH TaKOro cJ0BOOOPA30BAHHS BBI3BIBAET (OMHEHHA, TaK Kak
OykBbl 1 COBCEM HET B KOHLE CJIOBA Z0O, OT HEro MPOHCXOIHT CJIOBO ZOé
JKHM3Hb, KoTopoe ob6pasoBano 6e3 yuactHsa Gykebl f; TO Ke OTHOCHTCH K
KOMOHHHDOBAHHBLIM TEPMHHAM, KaK 300JI0THs, 300TexHus u np. Ciaoso asor
B3ATO OBLJIO, KOHEYHO, OT aJXHMHKOB, ! HO Obl/ia C/leJ1aHa MONLITKA BJIOXKHTE
B HEro HHOH CMBICJL.

Csoeo6pasno, yto a3oT, moayuusuiHii oT JlaByasbe HasBaHHe <«HEXKH3-
HEeHHOTrO» rasa, He Cpasy 3aHaJ MecTo «AywH ceanTpul» [yayGepa, KoTopas
H3 3JIEMEHTOB MEPEXOAHT B PACTeHHs, H3 HHX — B TeJa JKHBOTHbIX H Yepes
5KCKPEMEHTbI BO3BpAllaeTCHd CHOBA B «MHp 3/1eMeHTOB» (T. €. HeopraHuye-

« Ckyio mpupoay). O poju «AyuiH CeqUTDPHI» B JKH3HH PACTeHHI H JKHBOTHBLIX

Kak Oyaro HHOraa coscem 3abuiBasu. ITo kpaiineii mepe, B Guorpaduu Byc-

CeHro, HanucaHaoi J[lerepenom,? npHBOAMTCS pacckas o TOM, KakK O/HH

myTeuiecTBeHHHK HalJsrofas, 4TO KOrAa MOTOK JiaBbl JOCTHT JIyrd, NOKPHITOro
NMBIMIHOA TPaBOH, TO MOYYBCTBOBAJICH SICHBIH 3amax aMMHaka, pacmpocTpa-

1 310 BHAHO H3 CAEAYIOUIHX CTPOK, B3ATHX H3 cTaThi «La chimie», nanucanuoi de
Morveau .8 1786 r.: «On a remarqué, que suivant le Dictionnaire de Trevoux, azote
_\;l;nifj;}it la matiére pren]i{:re des métaux, le mercure des phifﬂ*(rlﬂht’é,
an aurait pu citer aussi Paracelse que se sert réelement des mots azot et azoths..
(Encyclopédie méthodique, I, p. 641, 1786).

? Mpunoxkenne K 1. VIII coGpauns counHenud DByccenro (Agronomie, chimie
agricole et physiologie).

Ha ucropuu eonpoca of asore 13

HHUBILIErocss B BO3/lyXe, H MpPHYHHA 3TOro SBJEHHA eMy Oblla HEH3BECTHA.
Korga nmyremecTBeHHHK obGpatmica K DyHseny 3a oObsCHEHHEM 3TOro
()aKTa, DYH3€H OTBETHJI, 4TO 3TOT aMMHAK AOJKEH OBLI NOJYYHTBCA NpH
AeficTBHH paclaBJeHHOH JlaBbl Ha TpaBy, Tak Kak «BycceHro HelaBHO no-
KasaJl, YTo pacTeHHH coaepiKar a3oT»

ITOT paccKas 3BYYHT HECKOJBKO CTPAHHO, TaK KaK H3BECTHbIH XHMHK
JI3BH, 3HAMEHHTHIi B HCTOPHH XHMHH MNpexje Bcero 6Gnarogapd OTKPBLITHIO
METa/JTHYECKOro KajiHd, B CBOHX JIEKUHSIX [0 AarpoOHOMHYECKOH XHMHH
(1812 r.) ¢ siCHOCTBIO TOBOPUT 06 a30Te KakK BaXKHeileH COCTABHOH 4acTH
pactenusi; ! emy Oblio H3BeCTHO ocobenHoe GoraTcTBo a3oToM O6000BbIX, H
OH Jaxe BHICKA3blBaj MNpeanojoxenne, yto 6oGoBbie 3aHMCTBYIOT a3oT M3
Bo3nyxa. Ho HemHorne dusnosornueckie onbiThi 13BH Obliu rpyGo MNpH-
MHTHBHBI. ?

[TosToMy, ec/iH OCTaBHTb B CTOpOHE 3MOXY aixuMuu u nepuoa [nayGe-
pa, ToO HCTOPHIO CTPOrOro KCMEePHMEHTAJNbHOrO H3yueHus Borpoca o6 asore
pacTeHHit MPHXOJHTCA BCe-TaKW HaynHaTth He ¢ [3sH, a ¢ Byccenro, Koro-
puiii naxe B Goabuieli mepe, ueM JIHGHX, HMeeT MPAaBO CYHTATHCS OCHOBA-
TeJleM COBPEMEHHOH arpoXHMHH; OH paHbwe. JIu6uxa oTBepr rocnoAcTBo-
paBuree Toraa yuenue Tsepa u, 3uasd, 4To HCTOUHHKOM Yrje€pola B pacTe-
HHAX SIBASETCA YIVIEKHC/IoTa aTMocdephl, MOCTymaiooulas 4depe3 JIHCThH, B
061acTH B3aHMOOTHONMIEHHA MEXKJ1Y PACTeHHAMH H INOYBOH BMECTO IyMYycCo-
BOH TEOPHH BBICTABHJ TEOPHIO A30THOTO IHTAHHA pPACTEHHH H IOCTaBHJI
a30THCTHIE YA0OpeHHA Ha MEepBO€ MEeCTO 0 BO3AEHCTBHIO HA ypoxail pacre-
uuii: («Les engrais les plus puissants sont ceux qui contiennent le
plus d'azote», 1837).

! Kpome Toro, sacnymuBaeT ynomHHaHus, wro B 1804 r. B Tlapumxe, B oanom H2
sacefannit Axagemnn Hayk, Guia sacayman aoknan JleGnana Ha TeMy: «Sur les sub-
stances ammoniaquales considérées principalement comme matiéres végétatives:
{(Grandeau, «Chimie et physiologie appliquées a l'agricultures, Paris, 1879, p. 60—62).

* JlsBn NpaBHAbHO OTMEYdeT, 4TO Ha PACTHTENBHOCTb OKa3BIBAIOT Xopomee aeficTBHE
PACTBOPH CENHTPH, XJOPHCTOrO aMMOHHS, KajlHd XJAOPHCTOrO H  YrAeKHCHoro; HauGonab-
mee e JeficTBHe OKasuBaeT yriaekucawit ammonuii. <EcrtectBenHo  Gulio,— roBOpUT
JI3BH,— OXHAaTb 3TOTO pe3yiAbTaTa, TaK Kak coib, O KOTOpOl HeT peyb, COMEPIKHT
yraepoa, BOAOPOI, a30T H KHUJIODPOI».

Camulifi onHT mo AeficTBHIO YIVIEKHCAOr0 aMMOHHS Ha pPacTHTENbHOCTb Ohil nocTas-
ger B 1808 r. Takum o6pa3oM: peropTa HaMOJHAJNACH PA3NaraloUIHMCH HaBO3OM, H ra-
3H, BHAeJfIONIHeCH INPH PasNoXKeHHH HaBo3a, NOABOJWIHCL K KOpHeBOHl cHcTeMe 3jia-
KOB, oGpasyiolliX NEPHHHY, MeHbllle yeM uepe3 HeNeJI0 CTajd 3aMeTed Ppe3y/abTaT 3TOro
ONHTa: POCT TPaBH CTal HeoOHYAHHO CHABHEIM H NPEACTABAAN KONTPacT ¢ PasBHTHEM
pacTeHuii, He MOJYYHBIIMX Ta30B, BHAENSBUIHXCA W3 PeTOPTH.

Hekotoprie oueHb BepHHe YTBepxAenusi Berpeuaiores y Cocciopa (1804), manpu-
mep: «[IpesocxoicTso yAoOpeHHH HBOTHOrO TPOHCXOMIEHHS Haf  PacTHTENbHBIMH
MaTepHasaMH, NOBHAHMOMY, 3aBHCHT TONbKO OT GoJsblero colepKanud aszota B nep-
Bux». Ho mosgmee Cocciop He Gul  mocaefoBatesqbhniM B B 1842 r. yTeepxaaa, uto
TJaBHas poJib aMMHAaKa He B NPAMOM MHTAHHH PacTeHHd, a B PAacTBOPeHHH NOYBEHHOTC
TyMyca, kotopuiii comepxut asor (Bibliothéque umiverselle de Genéve, 1842; umur. no
I'panpo, Chimie et physiologie, 1879, I, p. 496).

§
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0 ®OPMAX COENHHEHMI A30TA, AOCTYIHHLIX PACTEHHAM

!{r_n';_lss CTABHTCHA BOIPOC O 3HAYEHHHW CBA3aHHOrQ asora AJdA pacn:m-n‘i.f
TO TOTYAC e BO3HHKAeT H Jpyrasg CTOpPOHa TOr0 Ke BOHNpoca, HMEHHO
0 opmax CoelHHEHHIi a30Ta, MOCTYNMHBIX pacrenHsM. [ejo B cenyiomem:
B TO BpeMs Kak Ias cepel H (ocdopa MBI HMeeM OMNpeleeHHOe pelIeHHE,
UTO PACTEHHIO HYXKHA TOJBLKO H3BECTHAsl CTENeHbL OKHC/AeHus1 (cepHas KHC-
J10Ta, pocdopHas u nputom oprodochopHas KucaoTa), B cayyae asoTa, Kak
Mbl YBHAHM HHK€, NPHXOAHTCA CTABHTH BONPOC O LEJOH LemH coexuHEeHHi,
HauHHasi OT HanGoJee BOCCTAHOBJEHHBIX H KOHYasi HaHOO/e€ OKHCIEHHBIMH,
[pHYEeM B HM3BECTHBIX Ciay4yasX M CBOOOAHBIH a30T He MOMKeT OblTh HCKJIIO-
YeH H3 3TOr0 CIHCKA.

Bonipoc o opmax coeguHeHHil a30Ta, AOCTYMHBIX PACTEHHSM, NPOXOLH/
yepes pasHble (pasel, H 3/leChb HAMEYAeTCsi HEYTO Bpo/e rerejieBCKoi TpHa-
Ibl, T. €. NPH H3BECTHOH CXEMATH3alHH MOXXHO Pa3JIHYHTh TPH CTAdHH: Te-
3HC, aHTHTE3HC M, HAKOHEl, CHHTE3 MPOTHBOMOJOMHBIX Bo33peHHii. Ha ca-
MOM JleJie IpaHb Mexy 3THMH CTaiuaAMH (OCOOGEHHO MEXKAY aHTHTE3HCOM
H CHHTE30M) He MO2KeT ObiTh pe3Ko MpoBejeHad, 4acTo 00€ MeJIOJHH CJbIII-
Hbl OJHOBPEMEHHO B 00ILEM Xope, HO A yaoOcTBa 0603peHHA Takas cxe-
Ma MOXer ObIThb MmoJie3Ha.

Hcxonueim Tesucom 6bu10 MONOKEHHE — HCTOUHHKOM  a30Ta  pacTeHui
sIBJIAETCA aMMHaK; H3 storo Hcxoauanw H Byccenro m JIn6ux. Byccenre
CYUHMTa/I, 4TO SKCKPEMEHThl MKHBOTHbIX H JpyrHe OpraHHYeCKHe BellecTBa
MpexKje BCEro MOTOMY SBJSIOTCA YAOODEHHSMH, YTO NIPH HX DAa3JOKEHHH
oGpasyerca amMmHak. Kak ciaoxuauce st B3rasasl y Byccenro? Byccenre
H3BECTEH (CBOHMH CTPOTUMH ONBITAMH IO HCTOYHHKAIM a30Ta pacTeHHi B
CTepHJIBLHOM [€CKe, HO NpexJe 4YeM OH CTaj] CTaBHTh OMNLITEI B MeCYaHBIX
KynbTypax B EBpomne, on BHIAesn cBoeobpasHble «HecdaHble KYJIbTYPbI» B
semnenennn fOxnoft AMepHKH, rle OH B MOJOZOCTH TPOBEJT HECKOJbKO
Jger, rabjiofas H H3yuas NPHPOAHBIE ABNeHUdA (ycTpamBas JabopaTopun
naxie B KpaTepe BYJIKaHa) M CBoeoOpa3sHble NpHEMbl 3eMJIEeHeNHA TY3eM-
uesB. Ha nmoGepexwe [lepy emy mpHimjiiocs BHIAETh, KaK GeclJOAHbIE MECKH
npeBpanlalTcss B IJIOAOPOAHble MOJA, AAoliHe OOH/AbHbIE YPOMKAH KYKY-
py3bl, H 3TO NpeBpalleHHe NPOHCXOAHT OGaaroxapsA NPHMEHEHHIO T'YaHO B
KayecTee ynoOpeHHsd.

Byccenro mpou3Bes aHaJH3 TyYaHO H Hawea, 4YTO OHO IpelCTaBJser
coboii odeHb Ooratoe asoToM yaoGpeHHe, conepialiee 4aCTBIO TOTOBbLIC
aMMHa4YHLIe COJIH {.1!“1B\"'_’.'If_‘B['}K!fC,'lbIﬁ El_'\IMOEHE]”, qacThiO BelleCcTBa, JErxKo

lalollHe aMMHAaK NpH pasjoxennd (MoueBas Kuciaora H mp.).? Bor uro

1 Poap Bycceuro B Bonpoce o cBOGOAHOM a30Te, TMOCTABJAEHHOM HM B TOM IJKe
1837 r., GymeT paccMOTpeHa HHKe,

b :aﬂ.'ll."l‘l‘_il-! ryaHo [JI’J[)A!T}(}[!Z‘..’IHC}) ﬁ.-']ilI‘O,'[r'lpil TOMY, 4YTO B 6(.‘,3..[10)|(:[3‘.1|IK MEeCTHOCTHX
SKCKPEMeHTHl MNTHI (MMHrBHHOB H MD.), NHTAIOUIHXCA pHIGO#, T. € GoraToil asOTHCTHIMH
BEIleCTBAMH NHUIeH, HAKONAAMHCH CTOJMETHAMH.

O dopmax coedunenuld a3zora, dOCTYNHBLIX PACTEHUAM 15
NaJ0 TOJUOK H MepBoe HanpapjeHHe MbicassM BycceHro o006 HeTOUHHKAX
a30Ta pacTeHHil.

JIuOux TakKe NpPHNHCBIBAJ aMMHAKY IVIABHYIO pOJib B MHTAHHH pacTe-
HHil a30TOM, MpPH. 3TOM, KpoMe 00pasoBaHHs aMMHaKa MPH PasjioXEeHHH Bbl-
;J_V.'I(‘!HI]“[ HKHBOTHOTO OopranHaMa, OH I[!H!II[ICLI!EE‘[.‘! OosbIIOe 3HaueHHe ﬂ[)i{-
CYTCTBHIO YTVICKHCJIOTO aMMOHHS B BO3AYXE, IpaBia, B OYeHb HeGOMABIIHX KO-
AHYECTBAX, HO NpH IPOMAAHOCTH H MOABHMKHOCTH BO3AYILIHBIX Macc BCe ¥Xe,
no:MHeHno JIubGuxa, 3TOT aMMHAK JO/DKeH Hrpath OOJBIIYIO POJb B MHTA-
HHu. pactenuid. Kakoe-To uyThe 3acraBiasjo JIuGHXa HCKaTh HCTOUHHKOB
a30Ta B ar™ochepe, H OH IyMaJ, YTO MHOrOJIETHHE KOPMOBbIE TpaBbl, PaHb-
gie HAuMHAIOUlHe BEreTalluio BeCHOH H Mo3/Hee OKAaHUHBAIOUIHE ee OCEHBIO,
OoJiblue yJaBJHBAIOT aMMHaKa H3 BO3jAyXa, ueM XJjeba.

{-t.}C:I'L'LL‘I'EJI') :I(‘I)B('}ilil‘iﬁ.']l)llf.}ffJ Te3Hca CJG dMMHaKe K4dK OCHOBHOM HCTOY-
HHKe a30Ta pacTeHHil GLLIO HACTOJALKO BENHKO, YTO KOTrAa MepBulil TpaHce-
MOpT uMHicKoll ceauTpel npubbit B ['amO6ypr, To AJas Hee He HAULIOCH
RoKynaTeas — NPHULIOCE CeJqHTPY BhIOpoCHTE B Mope, Tak NOCTYNHAH B
XIX B. ¢ ceaurpoii, kotopod B8 XVII B. takue rumuanl nena ['nayGep, BuIS
B HEil BoIJoLIeHHe <«a3oTa (HIocodoB».

XapakTepHo, 4TO MPH MNEPBLIX OMBITAX C MECUYAHBIMH - KYJbLTYpaMH
(Wiegmann und Polstorf, 1842) B gauecTBe HcTouHHKa as3ora OblI BBEIEH
rYMHHOBOKHCJBIH aMMoHuH, TOYHO Tak e H NPH MEpPEbIX MOJEBbIX ONBITaX
B Poramcrene (1843) durypupoBan cepHOKHC/ILIH aMMOHHI, a He CelUTpa.
Korna e cenuTpa NpPOHHK/IA BCe-TaKH B NPAaKTHKY CEJbCKOro XO03fHCTBa
v Jlajla MpeBOCXOJHbIE pe3y/bTaThl, TO ~KIOJbMaH, COBPEMEHHHK J1HDHXa

n Byccenro, npuayman takoe oOBACHEHHE: CEJHTpa NOTOMY EHCTBYeT Ha
pacTeHHd, 4TO MOJ BJAHAHHEM OPTraHHYECKHX BEHIECTB MOYBbI NMPOHCXOAHT
BOCCTAHOBJIEHHE CeJHTPHl N0 aMMHaka. Tak cunbHO OBIJIO BJIMAHHE TOCMOMA-
cteylouiero tesuca. Ho koraa B 1846 r. Canem-T'opecTMap, NbITAsich CO3MATE
HOpMAJIbHYIO CMeCh JUIsi mecyaHblX KyabTyp, nepeinen or NH;NO; k NaNOs,
To oH OGHapyXuJ, uTo GblIO A HEro HEOMHIAaHHO, YTO PACTEHHS MOLYT
o0xonuThca H 6e3a amMMuaka — mMHTaThess ofHoi ceautpoil. K 50-M rozawm
XIX B. oThHOCATCA H3BECTHLEIE ONBITHI C CEJHTPOIl, MpousBeaeHHble Dyccenro
(0 HUX TOBOPHTCS BO Beex vueOHHMKax (H3HOJOTHH pacTeHHii), KOTOpBIH OT-
MeTHJI npotuBopeure ob6bscHennit Kionbmana ¢ panusiMu CaneMm-Iopcrmapa

H MOCTaBHJI OMBITEI B MPOKAJEHHOM MeCKe C BO3DACTAIOIHMH J03aMH CeJHT-4

pbi, HAUHHASL OT HYJA. Ypoxaill mMoaco/HeuHHKA Bo3pacran (B mpepenax
onbITa) MPONOPUHOHANBHO BHECEHHOMY KOJMHYeCTBY CeJHTpbl. Tak Oblra Jo-
Ka3aHa npsMas BO3MOXKHOCTb NHTAHHS PACTEHHIi CEJHTPOH, a OJHOBPEMEHHO
6bII0 MOKa3aHo, 49TO TPECJOBYTHIH YTJEKHCJLIH aMMHaK BO3AyXa HH Ha
HOTY He moMoraer H3GerHyThb a30THOr'O IOJIOfaHHA TeM pacTeHHSM, KOTOpble
He NOJIYYHJIH CBA3AHHOrO a3oTa.

Tak Byccenro kak 6bl mpuGamKajcs K craiud cHHTeda (T. e. K jomy-
HIEHHID )’CBDSOMO(‘TLI KaKk aMMHa4yHoro, TaK H ]HITPHTIIOI'O a.’iOTﬁ}, HO CJie-
Ayiouiee 06CTOSTENBCTBO BAPYr BLI3BAJO pPe3KHH KPEH B CTOPOHY AHTHTE-
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3uca, veoGeHno B [epMaHHH: KOTNa MOSIBHJICS METOJ BOAHBIX KYJAbTYP (Ko-
Her 50-x u Havazno 60-x rogos), To Habmoaasncs pas HeyAay NPH MOMbIT-
Kax BBOJMTb aMMHAK B KauecTBe HCTOYHHKA a30Ta, MOTOMY YTO BBOAH/IH He
NH4HCO;, o xotopoM rosopus JIuGHX, W He T'YMHHOBOKHCJBIH aMMOHHHN,
kak aenann Wiegmann u Polstorf, a NHaCl u (NHi)2SO4, ne npunnmas
HHKAaKHX MEp K peryJHpoBaHHio peakuuu cpeisl. Ilpu stom, xoueuno, pac-
TeHHS CTPAajajiH, a HHOTJAAa H COBCEM MNOrHGaJH OT OCTATOYHBLIX KHCJOT
(HCl u H2SO4), uto 6b1o mpaBuiabHO moaMeueHo PayrenGeprom (1863).1
Oanako He ObIO Cle/aHO MPaBHJABHOTO JIOTHYECKOrO BbiBOAA O (PH3HOJIOTH-
YeCKOil KHCJOTHOCTH BBOJHMMBIX COJIeH, BMECTO 3TOrO NPHULIH K BHIBORY,
O6yATO aMMOHHIT KaK TakOBOH He TOAMTCS /sl NMUTaHHsI PACTEHHH, a TOAAT-
¢ ToabKo HuTparthl. [lpaBma, Gulna coenaHa monmeiTKa (HO B HeyaavyHOM
(hopMe) HCKJIOYHTL CHJBHBIE KHCJOTH, a HMeHHO: Befiep B 1867 r. mocra-
BHJI ONbITHI € YIJIEKHCJBIM aMMOHHEM, HO Jlaxe He ¢ OuxapOoHaToMm, a ¢
(NH;4):COs, H, KOHEYHO, y HEr0 pacTeHHS CHJBHO CTPajajH OT LIEJOYHOCTH,
H TOJILKO BO BTOPOif MOJIOBHHE OMBITA, Korja Habmonanoch NOsBIEHHE HH-
TPaToB, pacTeHusl oxkuiaH. B stom Beiiep yBrIes NOATBepIKIEHHEe MOJIGHKeE-
HHA, YTO aMMHaK caM no cefe He MoxeT ObITh HCTOYHHKOM asoTa if
pacTeHuif, oJHaKo 3TO Obl1 THIHYHBIA ciaydail Joruyeckoi omubku (cum
hoc ergo propter hoc!), noromy uTo Ha JAei2 NPHUYHHA JEKHT B IAPYrom —
B CMATYEHHH LIEJIOYHOCTH pacTBopa Onarofapst yJeTyYMBAHHIO HaCTH aM-
MHAKa NpH TIPOAYBAHHH KYJbTYp, a 3ateM W Onaronapsi HacTynuBmieil Hu-
tpudukaunu. Tak mexay Cunnnoit u Xapubaoii Tepnesn KpylleHHe NONbIT-
KH TOFO BPEMEHH HAHTH YCJOBH#, MPU KOTOPhIX pacTeHHsa MOrJiH Obl MH-
TaThC aMMHAKOM Ge3 NpeBpallleHHd ero asora B HHTPaTHYIO ¢opMy, H Bce
GoJiee pacIIHPsAJIOCHL FOCHOACTBO aHTHTe3Hca. Ha stom ¢one ocrajica Hesa-
MEUEHHbLIM (HJIH HeLOOLEeHEHHLIM) €JHHCTBEHHBIH yCHelHblH ONbIT TOTO Bpe-
MEHH, B KOTODOM aMMHAK 3aBeIOMO ycBanmajcs 6e3 yyacTis HHUTpHDuKa-
IHH, HO 3TO ObLI ONbLIT BHEKOPHEBOrO MHTAHHA aMMHAKOM, MHTaHHA yepe3
JILCThSA, Hanomo6ue Toro, kak Gris 3a 30 jer mo 3TOro 4epes JIHCThA JaBall
XJIODOTHYECKHM pPacTeHHsIM JKesie30. Mbl uMeeM B BHIY KJIACCHYECKHH OMbIT
H3BECTHOrO arpoxuMmuka u ¢uauosora Anonnta Maiiepa (1874), npu xo-
TOPOM KOpHEBbI€ CHCTEMBI JABYX CPaBHHBAeMbIX pacTeHHH HaXOAWJIHChL B
o0uemM cocy/ie, a Haj3eMHble YacTH H TOro, H APYroro pacTeHMs pa3BHBa-
JHCh Ka)kaas B CBOeil H30JHPOBAHHOH Cpeje — MOJ CTeKJASHHBIMH KoJna-
KaMH, TIPHYEM B OJHOM M3 HHX HaXOJMJCH CTAKaHYHK C pPacTBOpPOM YyrJe-
KHCJIOrO AMMOHHSA. ADVFOe 3Ke DacTeHHe (KOHTDOJLHOE), aMMHaKa He Mo-
ayyano. Peaysnbrar 6bl1 OueHb SICHLIN: MepBOE pacTeHHe Pa3BHBAJIOCh Jywlle
H colepxano GoJiblle a3oTa, a Tak KaK KOPHH Yy HHX MHTAJHCh OAHHM H
TeM e pactBopom (Ge3 asora), TO ACHO, YTO HAKONJIEHHE a30Ta B MepPBOM
cJyuyae NpoHcXoAuno Giarofaps YCBOEHHIO aMMHAKa JHCTbAMH. ?

1 Rautenberg und Kiihne, Landwirtschaft. Vers. [Btationen, VI, 355.
? Dta OCTPOYMHAasi MOCTAHOBKA ONLTA YCTPaHHJIA BCe COMHEHHS, KOTOPhle BHI3K-

BajHch ONBITAMA NpeamecTsenHHKoB A. Maiiepa. llepeniM B 3TOT mepuoj Hawas ONHTH
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Ho torma stor ¢akT He BhI3BaJA BOINpOCAa: pa3Be MOMKET HMEThb MECTo

TaKoe MOJIOMKEHHE, YTOObl KJEeTKH JHMCTbeB ObLIM CHOCOOHBI YCBaUBaTh aM-
MHAK, a KJIeTKH KOpHsi TpeGoBaji HUTPATOB?

o AeHCTBHIO YrJeKHCJIoro ammuaka Ha pacrens arpoxumuk Ulrekrapar (Tapamx,
1859), HO ero onuTHl Majgo NpHOABWIH K BHIIeYNOMAHYTHM onuram Josu; B 1860 r.
y4€HHK H MNOMOLIHHK Il]m;nrup.‘l]“.|——C;l}(c. BNOCJEACTEHH H3BecTHH dusnosor, Npomo-
MHJI STH ONHTH B Gojee coBepuieHHOH ¢opme, a HMEHHO: OH BblpamluBan dQacoib B
nmecuyaHHX KyJbTypax, foMelnasi Haj3eMHEe 4acTH PpacTeHHil Noj CTeKJASHHBIA Konnak,
NpHYeM BO3AYX NOX KOJANAKAMH eXelHeBHO OOHOBJFJCA; NPH MAOGABAEHHH YIVIEKHC/IOTO
aMMiaKa K SToMy BO3AyXy HaGaiodajHch Jydiidii pocT pacTeHHii W NOBHIWIEHHOE colep-

MaHie asloTa B HHX, HanpaMmep:

Cyxoft sec Obulee KOAHIECTRO
PACTEHHN (T) 43074 (B MI)

1) Boaayx+4 CO, 4.140 106

2) To we +NH,HCO, 6.74) 208

Orciona Caxc chnenan BBIBOO, YTO JIHCTBS CHOCOGHH ycBansaTb aMMHaK H3 OKpYy-
JKaIlero BO3AVXa. OparHako ocraBajoch HeyCTpaHeHHBIM CJeAYIolee BO3paKeHHe: TaK

ge OBUIA H30NHPOBaHA OT arMocdepsl, To aMMHAK MOT MNpPOHH-
KaTbh K KOpHAM H HHX MOCTyNnaTh B  pacTeHde;, C/lellOBATEe/ILHO, YYacTHe JIHCTbED
B yCBOEHHH aMMHIaKa OCTaeTcia HeJlOKa3aHHHIM.

[lostomy Lllnesunr po ®pauuun u A. Maitep B Tepmanum B 1873—1874 r. nox-
BepryiH 3TOT Bonpoc Hosoit mposepke. lllneswHr BHpamusan pacTenHa TaGaka B noyBe,
GeaHOii a30TOM, BBOAA VIJeKHC/AHE aMMoHHH B aTMocdepy, OKpPYXKaplyio JIHCTbH; TNpPH

KdK MNOBEPXHOCTL NECK:

STOM CTeKJAHHHA KoJ0KoJ OGOAbLImIOH eMKOCTH, O KOTOPHM pa3BHBANHCHL pAacTeHHd,
6bl71 3aKpenJieH 3aMa3sKoil Ha CTeKJAHHOH IJIACTHHE, CAYMHBIUEH LAA HIOAALUMH MOYBH
or atMoc(epn; crefejb TaGauHOro pAacTeHHs MPOXOMAWJ Hepe3 OTBepcTHe B 3ITOH mia-
CTHHe, H OB TPHHATH Mephl, 4TOOB BOSHYX H3-00J4 KoOJANAKa He MOr coobumaTecs C
noyseHHblM Bo3ayxoM, [IpH 9THX YyCJOBHAX OKasHBAaAOCh, 4YTO pacTedie, K JIHCTbAM
KOTOPOro HMeJ MOCTYN yrieKucaulii ammoHuif, coflepxano 3.320 r asora, a KOHTPOJBHOS
pacredde — 2.460 r; cnepoparensro, 0.820 r asora 3aHMCTBOBAHO JIHCTLAMH H3 yriae-
kuenoro ammuaka (0.025 r ammuaka Ha 1 Ky6. M Bosgyxa). Bcero gawo Gbuio 1.093 r
asoTa; CAeloBaTeabHo, ycBoeHo Owuio Oosbire 75%o asora, AAaHHOMO B BHAE AMMHAaKa.
Ho B aHcTbAxX Ta 1 aMMHaK _KaK TakoBOil  He HAKOILIA/CH, OH 6ui1  notpeGiaeH Ha

K¢
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B to spema kak Illnesunr mpoBoana CBOH ONKITH C JAOBOJABLHO CJOMKHON annaparty-
poit (ocofas cHCTeMa HAcocOB JUIA MOAYYeHHd MCKYCCTBEHHOH aTMocdepH onpeieen-
yoro cocrapa H mnp.), A. Maiiep, paGoras c Gonee mnpPOCTOH annaparypolf, NpHMeHHJ]
GoNbIIYI0 CTPOrocTh B padpaboTKe cXeMm ONBITA, NpHYeM 3asepmua csoft pax paGor Tofl
H3ALHOA NOCTAaNOBKOH, O KOTOPOH yNOMAHYTO B TeKCTe: 4YTOGH YCTPAHUTL BCAKHE CO-
MHEHHA OTHOCHTENLHO BO3MOMKHOCTH NPOHHKHOBEHHS aAMMHAKA K KOPHAM TOro pacTeHMs,
K JMCTBAM KOTOpOro mnoagomuics aMmmuax, A. Mailep nomecTus KOpHH TOro H APYroro
pacteniss B OGWIMi pacTBOP; H TOJbKO HaJ3deMHBle 4acTH GbLUTH H30AHPOBAHL B OTAeNb-
HOM KOJIOKOJie JIIA Kajoro pacresHs. Tak ¢ moJHoi cTporocTsio Ouljl MpHMEHEeH MeTod
efHHCTBEHHOTO_ DASIHYHS.  H_ DE3VHIbTAT MOJAVUNJICH COBeD[IeNiA0 ~ATHEIA: ~q8pes “o "AEAShn
pacTeHns, NUTaBmiecs AMMHAaKOM u4epe3 JHCThS, cojepxann 4.4% asora B CYXOM
BEelecTBe, a KOHTpoabHEle — 1.6%; a6co/ioTHOE KOJMHYEecTBO asoTa OBIO B NepBOM
cayuae 28 mr, a so sropom —8 wmr (Landwirtschaftl. Versuchstat., XVII, 1874).

Takum ofpasom STHMH oONuTaMH GhJa BOOJMHE JOKasaHa  cnocoGHOCTL  JIHCTbeB
norJoulaTs aAMMHAK H l:!.-|n‘p:u‘.::Thm:JT].. ero B GefKopule BeitecTsa. Ho ator pe3yabTaTt
6L nmoJgvyen TOALKO NPH HCKyceTBeHHoM oforauteHHn aTtMocdepsl aMMHAKOM, Mpeano-
noxenwe e JIuGuxa, uro pacresusa U3 atMochepn OOGHMHOrO COCTaBa MOryT HOTJoNIaTh
JAUCTBAMH 3aMeTHHE KoJHYecTBa a30Ta, He TMOATBEPAMNOCE HH [AJIA 3JIAKOBLIX, HH AAA
GoboskiX.

2 Mpaummauxon 1. H.
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[ocnoncTBo aHTHTE3HCA - MPOAOJKAIOCh, H OHO KAas3aJoCh TapMOHHPYIO-
UM ¢ (pakTaMH, yKasblBalOIHMH Ha GOJBINOE pacnpocTpaHeHHe Nporecca
HHTPHPHKALHH B TIpHPOJE,

Eme Byccenro pokasaji'! rpoMajHyl pacnpocTpaHeHHOCTb HHTPH(HKa-
IHOHHOro mpouecca B npupoxe. M3y4us B 3TOM OTHOUIEHHH HE TOJBKO
KyJbTYpPHBIE MOYBbI, HO H MOYBLI JYIOB H JI€COB, OH [10Ka3aJ/, 4TO COAepiKa-
HHEe HHTPATOB B MOUBe He MOKeT OblTh OOBACHEHO TeMH KOJHYECTBAMH
A30THCTLIX COEJIHHEeHHH, KOTOpbie NPHHOCATCA € OCajKaMH, H 4YTO a30T BO3-
nyxa He yvyactsyer B HuTpHpukauud. A eumte B 1823 r. Longchamps oGbsic-
H5J1 U[’}PHS()BH][H{‘ HHTPATOB B NO4YBe NpAMbIM OKHCIE€HHEM a30Ta KHCAO0pPO-
IIOM; OpPH 3TOM BJIHSHHE MOYBHl CPABHHBAJIOChL C JeicTBHeM ryGuaroi IJia-
THHBI. Byccenro mokasaJs, uto HHTpaThl 06pasyioTcsa B MOYBE HE 3a CYET
430Ta h‘»(]l.'i,':l'.\',‘\‘[l."r d 34 CcYerT {Ji}]'il}iH‘EL‘CI\'I’_II'LJ BElleCTBa H 4YTO B HCKYCCTBCH-
HbIX CMecCfIX HHTPH(HKAlHA He HACTYM4ET, €C/JIH He BHECTH HEeMHOro mnepe-
THOHHOH 2€MJIH, He MOoJBepras ee MNpOoKaJHBAHHUIO.

Yuenukn Byccenro m mpojosukarend ero HayyHod paGoTel B 06JacTi
arpoxumui — [lnesuur u MioHI nepBbie YCTaHOBHIH, YTO HHTPHOHKALHSA
SIBJISIETCSL MPOIeccoM GHOJIOTHYECKHM, H3YYHJIH BJHAHHE PasjiHYHBIX (hakTo-
poB (TL"'\[IIl.‘PElT}']]Ll. KHCJI0pOJg B().i,’l}')&il} Ha PpasBHTHE F!IJ'['I)[I[I)IILLFI])}"lOIILH.\'
OGakTepuil ¥ MajH NepBble JaHHBIE O PACOPOCTPAHEHHOCTH HUTPH(PHKALHOH-
noro mpouececa.® Tak, Mionn, namen aHaTpuduUUpPYOLIHX GakTepHil Ha Bep-

! Cm. Agronomie, chimie agricole et physiologie, Tom II.

* HymHo saMe™iTh, 4TO € 3TOM TEOpPHEH NpAMOro OKHC/EHHA a30Ta BosfyXa B
nouse Goposica coBpemennHdk Byccenro— Kithlmann (®panuus); on nokazan (1838),
YTO a430T M KHCJIOPOA, NMPH MPONYCKAHHH 4Yepes Harperyw ry6uatylio nJaaTiHy, He [AawoT
Havyaja OKHCJIaM as30Ta, HO TaKOBHe MOJyYaloTed, ecji BMECTO asoTa NpolycKaTh
ammuak. Kihlmann oTKpe1 aMMHAaK B BOAHOH BBEITAMKE H3 CENHTPAHHIX GYPTOB H NpH-
3Ha] aMMHaK 3a HeoOXOAHMYIO NPOMEXKYTOUHYIO CTyMeHb B Tpoueccax HHTPHODHKALHN
(nompo6uoetn cm. y Ipamno, Chimie et physiologie, 1879, crtp. 463).

3 Mu He ocraHasiuBaeMcs 3jeck nojapoGhee Ha 9TOf Baxuoll cepun paGoT MNOTOMY,
470 ee pe3yJbLTaThl He pa3 H3/arajuch HA PYCCKOM fA3HKe, CM., HalpHMep, MOIO AKTOBYIO

peub B 1906 r. «K ncTOpHH passBATHA COBpPeMEHHHX BO33penHi ¥ WA
Kypc «Yuenne o6 yaoGpenmn» (1922), a taxkike kypc I'yecrascona «llmas I BT Mo
arporomuyeckoil xumun», 1888, menasno mepensmauunii Cesbxosrusom B cepun «Kaac-
CHKH ecTecTBO3HaHHS®.

O6eroatensusle pagotel Ilnesunra w MioHua no HuTpHbHKAMNH
moskeHueMm paGor DByccedro, cayXar oIHHM H3 MHOTHX TPHMEDOB, KOrja npercTaBH-
TeJIH arpoHOMHYECKOH XHMHH HIPAlOT poOJib MHOHEPOB, BCKPHBAIOMUX ocTh  He
M3BECTHOTO e€llle fIBJIEHHS, OCHOBHOfl XapaxTep Tora HJH ca; KOraa e

SIBJAAKOIIHECH NpO-

STO BLUICHEHO, TOTAAa BHICTYNAIOT Ha CUEHY NpeLCcTABHTENH OCHOBHHIX
HIyNaloWHe AAHHYIO JHCI

aNbH?

e BO Beeil

IHHY, H3YY4lOT SBJEHH

MOMET ONHCHBATLCH B COOTBETCTBEHHHX  OTHeNax
Hanpumep, llaezuur u MioHU noR
puresib 6H1 NMHOHE]

ero paf

TOBHJIH novysy

yCTaH« EHHH lb:‘.!{T(!

BMLCTBA  ChelL:

noTpehon:

fetan
peH H [ Dee [DIK AL
OTHOCHTCA K PHAY BOOPOCOB N0 oqBhl |
LIeCTBO MOYBH) H K IIMPOKOMY pf IPOCOB 1O
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mupe GayabropHa, rie HeT HHKAKOH PACTHTENLHOCTH M /e OHH SIBJSIOTCH,
IIU[S}[_'L]I.\[L’JM_\-", MHOHEDAMH MHU3HK, !

Bce 3T0 Kasanoch XOpoulo FapMOHHPYIOLIHM C rocnoicTBOBaBLIEH 1OT-
MOH O HEJOCTYNHOCTH pAaCTEHHAM aMMHaKa KaK TaKOBOTO W HEOOXOMHMOCTH
npeJBaPHTENBbHON HHUTPH(pHKAILHH.

{),'_'LE]H}(L'}, KOorga CcTaJii gaJablie }[3}"‘![1Tb piiCI’IpOC'I'I]{iJ[L'[IHE_‘ ]-[[[‘I‘i)in)Il]\'c'lIli['
OHHOrO Npoluecca B NPHPOAE, TO 0GHAPYHKH/IOCH, 4YTO B GOJIOTHBIX H JIECHDLIX
MoYyBax Npolece 3TOT HJH BOBCE HE HAET, HJH HMEeT MecTo B OYeHb MaJiof
CTeMeHH, W BCEe-TaKH PACTHTEJbHOCTh HAa TaKUX MOYBAX He TOJIBKO Cylie-
CTBYET, HO MOXKeT ObITh Jaxe oOHMIBHO pasBuToil. [TomoGHBIE coobparkeHus
nmobyauan 'Mionna® 8 1885—1888 rr. npoBecTH OmbITHI C MOYBON, MpeJBa-
PHTEJBLHO JIHIUIEHHOH He TOJbKO HHTPATOB, HO H CHOCOGHOCTH K JajbHeHInei
HATPH(HKANHH aMMHaKa, oOpasywolleroca B nouse. Mexons uz dakra, 4T
HHTpHPHIHpPYIOMHe OGaKTepHH MeHee CTOHKH K BLICOKHM “TemmepaTypam,
geM pa3HooOpasHble OpPraHH3Mbl, BbI3bIBAIOUIHE MPOLECCH aMMOHHQHKaUUH,
Mionu npubGer K TakK HasblBaeMOH [OJYCTEPHJIH3AllMH T[OUBLI: Harpesas
cocyanl ¢ nousoi go 100° ou ycrpauan nHTpHdHKaTtopoe. UOpasoBaHHe am
MHAaKa B TakKoil MouBe MPOAO/KaJoCh, a 0ObIMHOE OKHCJEHHe B a30THCTYIO
H a30THYIO KHCJIOTY OTCYTCTBOBAJM0. Pacrenns B Takoil HoJyCcTEPHIH30BAHHOM
noype obGpeueHsl OblJIH HA MUTAHHe aMMHAKOM, mopoOHO (uope GOJOTHCTLIX
H MHOTHX JIECHBIX MOYB (mepej CTepHJH3anHel MMOoYBbl MPOMbIBAJNCE, 4TO6H!
yAaJHTh paHee obpasoBapmuecsa HuTpaTthl). [loceB nMpousBOXMJICA CTEPHJII-
30BAHHLIMH CeMeHaMH, HaJ3eMHble YaCTH pACTEHHH pa3BHBAJIHCh B CTEK-
JIIHHBIX KaMepax, B KOTOpble uMeJ JOCTyN BO3AYX, JHIIEeHHbIH GaKTepHii.
JlonoJiHuTepHAS MPOBEPKA Ha OTCYTCTBHe HHTPH(HKATOPOB 3aKII0UaIaCh
B TOM, UTO 4aCTh COCYAOB ocTapiasgach 6e3 pacTeHHH, H B HUX MO OKOHHYa-
HHH ONbITa HHUTPATHI He ObliH oGHapyXKensl. B cocyzax c pacTenusMH Ha-
6J10/1a/10Ch XOpollee pa3BHTHEe («BMOJHE HOpMaJbHOe», mo ciaoBaM Mion-
a) KYKYpy3el, sumeHs, 6060B W KOHOIUIH W 3HEprHYHoe YCBOEHHE as30Ta,
B HEKOTOPHIX cayuasax no 915 Mr Ha cocya.

B pesyaprare MioHU MpUUIE] K BbIBOAY, YTO aMMHAK HEMNOCDENCTBEHHO
YCBaHBaeTCsd pPacTEHHAMH, Oe3 npeapapHTeJIbHOrO OKHCJ/IEHHS.

HyxHo OoTMeTHTb, uTo MIOHIl Halies OCTPOYMHBLH IpHeM, 4ToObl 1aTh
pacTeHHAM aMMHaK, He BBOAA B TO Ke BpeMdA HH L‘.egmm"[‘ HH COJAHOH KHC-
notel, Kak 310 mpoucxoaur B onbiTax ¢ NH4Cl n (NHs)2SOs,— B onmiTax
Mionua oGpasylomuiics aMMHax BXOJAHJ B COCTAaB MOTJIONLAIOMIETO KOMILIEK-
ca MoYBHlI, T. €. CBA3LIBAJCA C OYeHb ¢/1abbIMH KHCJIOTaMH, TYMHHOBLIMH H

KDeMHeBBLIMH

[ KOTOpbI€ MPH MONMOLIEHHH aMMHakKa pacTeHHsMH HE
MOrJIH MPHYHHHTL HM Bpena.
Takum ob6pasom Mionu 6ui1 mepsbiM aBropoM, H3GexaBuwinM H CHuwib

& Ho TPYAHO NpeAcTaBHTb, HTO MOKET CAVEHTD HCTOYHHKOM
L‘.'l}"[.".l-, Kp(

B STOM

HefONBLIHX e KOJHYeCTB, NPHHOCHMBEIX OCaJIKaMH.

2 Journal d’agriculture pratique, 1

1893.
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H Xapubael, T. €. KaK LIEJOYHOCTH YIVIEKHC
crenus B onbitaX DBeilepa (cM. Bele), TaK H KHCJAOTHOCTH, BBI3BIBaeMOil
consivu ammuaka ¢ HCI u HeSOu, Koropas napanusosana pasBHTHE pacTe-
Huil B onbiTax PayrenbGepra u mejoro psaa ApPyrux asTOpoOB. !

0 aMMOHHS, noryOHBIIEHd pa-

Ec/ii NpHCOEAHHUTD CIOJAA OMBITHI C JOCTABJIEHHEM YT/IEKHCIOr0 aMMHaKa
JUCTRAM, TO oOKaxercs, u4ro mxoiaa Byccenro (Illnesmnr u Mionn) Bo
®panunu 1 A. Maitep 8 [epmannn omepesxkann cBolo 3noxy. Ho npeoGaa-
naonice GOJBIIHHCTBO HCCJAEAOBATe/eH, YaCTO Aake XOpPOWO BJaJeloUInX

AHAJHTHUYECKOH TeXHHKOM, He obaalano TakoH CHJOM JIOTHYECKOro aHaJgaHu3a,
KaK HasBaHHBIe HCCAeAOBaTeaH, H B pabdorax 3Toro GOJBIIMHCTBA TOHYJIH
He3aMeueHHBIMH MJH HeXOOUEHEeHHLIMH YHTATEJSIMH TaKHe JIOTHUECKH OTTO-
YeHHble M IKCHEPHMEHTaJAbHO COBepUIeHHBbIe (Aa5 cBoero BpeMeHn) paboThl,

kakue nasaau Mionn w A, Maiiep. B uactHocTH, 3acioHHBIIHMH cOG00 J0-
cturaythie Mionuem pesyaptathl OblIH paboThl €ro COBpPeMEHHHKa, TOJ-
Jaunckoro Hccaemomarens Ilmua (Pitsch), nauatele B Tom ke 1885 r.,?2

kKak u onbiTel Mionia, [Tua nmpoBoaus CBOH OMBITH TOXKEe B MOUBE, OCBOOOXK-
IEHHOI OT HATPATOB MyTeM MPOMLIBAHHA H CTEpPHJIH3AUHH, HO CTEPH/IH3O-
BaHHOI CIIOJIHA, C MOCAEAYIOUHM BBEJCHHEM B Hee OlpedeseHHbIX HCTOYHH-
kop asora. [1Tuy Hanmojusaa Metajanyeckue cocyibl 30 Kr MpOMBITOH MOYBBI
(«ryMo3HEBI TecoK»), 3akpbiBaj COCYABl BATOE M CTEPUIH30BAJ Harpepa-
HHeM B MacasHoil Gane, umesueii Temneparypy 160—180° C. Asot BBommI-
¢t o6biuno B onaHol u3 dopm: NaNOs u (NH:)2SO4. Tlpn oxonuaHuH ONbITa
moyBa mnocje yOOPKH pacTeHHi OCTaBIsgjach Ha HEKOTOpoOe BpeMmsA H 3aTeM
HCHBITBIBANACE HA MPHCYTCTBHE HHTPATOB, HO HHTPH(HUKANHH B 3THX yCiI0-
BHAX He OLLIO.
C HAaCTOHUHBOCTBIO, J0CTOlHOM Jyumneii yuactu, Pitsch.ses cBoH OmbITHI
B Teuenne psga Jer (1885—1894), wo mo HenoaHol, ABHO Ne(PEKTHBHOI
CcXeMe, H HeH3MEeHHO MoJy4YaJ OJHH H TOT e pe3yJbTaT: XOTs pacTeHus
HECOMHEHHO YCBaMBa/JH He TOJbKO HHTPATHBIA, HO H aMMHadHbii asor (3TO
6BLIO OCTATOYHO CTPOTO [OKAa3aHO), HO PasBHTHE B MEPBOM cCiydae OblIO
ropasio Jayulie, yeéM BO BTOPOM: BOT IIpUMEDP H3 OMNBLITOB C guMeHeM: 3
Ees azora NaNO, (NH,),S0,
Cyxoit sec pactenni 14:0 36.6 216 r.

OnwuiTel 9TH NPEACTABJISJIH, C OJHOI CTOPOHBI, KaKk Obl TMPEHMYUIECTBO
entiio ¢ onbiTamMu ‘MioHIa, TaKk Kak 37eCh ONpeleleHHO BBOIHJICS

K TAaKoBOM M OH HECOMHEHHO YCBAaHBQJICA, HO aMMHaK ObLI IMO-

no cpaeH

dMMHaAK Ka

1 EnuHCTBEHHOE BO3paMeHnue, KoTOpOe Jenanoch .\"l;‘.f)':!i'__\". COCTOHNT B TOM, 4YTO B

1K

€ro onhTe, Kpome aMM d, P—-’.‘.L‘TL‘]II['-[ MorJs

AMHHOKHCJAOTEL H aMuiul, ob6pasyiolipeca npH pacnafje OGeJKOBHX cOoelHHeHH{ B TOYBe;

HO ! HO 33BEAOMO YTBEepXKIaTh, 4TO HH ¢ KOJHYeCTBEeHHOH, HH ¢ KauecTseHHOl

it poiH MmO cpaBHEHHIO C

CTOPOHLl 9TH HCTOYHHKH Aa30Ta He MOIMIM Hrpath 3aMeTH
aMMHAKOM.
Landwirtschaft. Versuchs-Stationen, Bd. 34.

IH HMETb JApVrHe HCTOYHHEH a3oTa, KaK

O ¢gopmax coedunenull azora, (?cu':rgrmmx pacrexuam 21

CTaBJeH B XyAumxe ycjaoBusi, uyeM y Mionua, a rsiasHoe, B XyAlIHe, ueM
cenutpa, B ombitax camoro Ilnya; mosTromy Kasajock, YTO €CJaH HHTpHDH-
KalHsg He #Baderca abcosioTHO HeoOGXoAuMOH, To Bce ke Oes Hee HOp-
MaJbHOIO Pa3BHTHA He IoJydaeTcs.

PaGotas B TeueHne ueanx 10 Jgetr mo Toil Xe cxeMme, IIHu Tak u He
Horazajcs, 4TO B COCYAbl C CEPHOKHCJBIM aMMOHHEM HYKHO GbLIO BBECTH
CaCOs;, Tak Kak necuaHas mouBa (Za elfe, BHAHMO, KHCJas, KaK 9TO 00blU-
HO VIl «TYMO3HBIX mecKoB» B [‘oytaHAMH) He MOrJla AaTk Marepuana AJs
HeHTpaNH3alun cepHOi KHCiaOThl, BBedeHHOH ¢ (NHa)2SO4 310 Tem Gomee
YAHBHTEJBHO, 4TO, KpoMe HaBHMX HaOmiomeHuit PaytenGepra (1863), emy
noaxHa Gowia ObiTh H3BecTHAa nanHas A. Matiepom B 1881 r. obmas c¢op-
MYJIHPOBKA TIOHATHA O (DH3HOJOrMYECKH KHCJLIX coJiixX;! He obparTu/i BHH-
manua [Tuu n Ha moneBnle onbiThl Mepkepa, nposenennsie 5 1888 r., Korto-
pble OGHApPYKHJIH MOJOMKHTEJbHOE BJHAHHE H3BECTH B Cjydae NpPHMEHEHHS
Ha ypoGpenHe CepHOKHC/IOrO aMMOHHS, 2 H Ha BereTaluoHHble onbiThl [TaBna
Baruepa, xkoropetii eumte GoJsee peabedHO NMOKa3asd, 4TO Ha MouBax, GeRHbIX
KaJbuneM, KoappHIHeHT AefCTBHA CEPHOKHCJIOTO aMMOHHA (M0 CPaBHEHHIO
L CEeJITPOIf) cyulecTseHHO nosbimaerca ot BHecenna CaCOs. 3

Tak kak Iluu Ben ONLITHI JJHTENBHO H BBICTYHNAJ B IeYaTH B TeueHHe
necaTyieTHs HeogHokpatHo (1887, 1893 u 1896) — B menTpanbHOM arpo-
HOMHYECKOM JKypHaJe MeXAYHapOXHOro 3HauyeHHs, 4 To ero paboThl MHOro
|Z[lt}C[JGL"]'EEf.J]}a.'lli YEKPpEIVICHHIO t_bl_')II,lL‘E[piJH}]Ti'_}i“u TOrga MHEHHHA, 4YTO 6&.‘3 HH-
TPHQHKALHY HEJIb3f MOJYYHTh XOPOLIEro PasBHTHS PaCTEHHI, MOJYyYalouux
TOJIBKO aMMHaK B KauecTBe HCTOUHHKA a30Ta.

B Te e roanl MOSABHJHCH €lle HEKOTOpble paboThli, ¢ SCHOCTBIO A0Ka-
3pIBalollye MpsAMOe YCBOeHHe aMMHaka (0e3 nocpeacTBa HHTPH(HKAIHH),
HO B HHX He OblJIO CPDABHEHHSI aMMHAYHOrO MHTAHHS C HUTPATHLIM, 103TOMY
OHH He MOIJIH OBITh MDOTHBOMOCTaBJeHbl onbiTam ITuuya. Ciona oTtHOCATCSH
paGotul Bpeassi, KOTOpbIil Mokasadm, * uto sk3emmasipst Poa annua 3a 24 ya-
Ca CHoJiHa MONVIOIMAIOT aMMHaK u3 caalbbix pactsopoB (NHi)2SOs (npu
TaKOH MOCTAHOBKE OmbiTa He O6blI0 HYMKABI B CTEpPHAH3AUHH Cpelbl);
Takoe XKe NOIVIOUIeH®e aMMHaka Habawaanoce B patore Griffits (1891),
MPOBEACHHON B CTEPHJBHLIX Ky/AbTypax,® HO M 3jech He OLUIO CpaBHEHHS
C HHTpaTaMmH, u notomy BuBOA Iluua, Kasanoch, He BCTpeyas BO3paKeHHl.

T(}.'I]J!io B CaMOM KOHLE NpOLIJIOTO CTOJETHHA ;}J}{.j-._l'l'{]k!}[ i{t)L‘{ijI_’;LE',‘;L YV HAac H

* Landwirtschaftl. Versuchs-Stationen, 1881.
? Jahrbiicher d. Deutschen. Landw. Gesellschaft, 1889.
3P, Wagner. Die Stic 1892, Mepkep n DBaruef

p oGbAc-
HAJAH B 3ITHX

HHIM BJAHAHHEM Ha XOoO4 E!.‘-lT]’)FllEI!["

KalHH, a Tak IO H H
PA3IHYHTL BIAHAHHA HA AHHA H npaM IHTAHHE
JLTYPHBX pacTed
¢ Landwirtschaftl. Versuchs-Stationen, Bd. 34, 42 u.
5 Annales agronomiques, 1893.
% Direct absorption of ammoniacal salts by plants. Chemical vol. 64, 1891

(pedrepar) Centralblatt fiir Agriculturchemie.
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Mass Bo Ppanuun Obl/id MPOBeAEHbI ONLITBI CPABHEHHA AMMHAYHOIO H HH-
T{JHTHUI'U NHTAHHA C '\'-_'I'[Ji}ll(‘i,’![l"ul []:H.‘)I.}'H[(‘rlfl BJHAHHA ii}.l_-:[‘-}.']lJ['il':\‘t'Qif'Jlli

KHCJIOTHOCTH H ObLIO OOHAapyXeHo, 4YTO aMMHa
MOXKeT NaBaTh pe3yJbTaThl JaxKe Jy4iuHe, 4yeM HHUTpaTthl. Ho, ciaexys XpoHo-
JIOrHUeCKOMY MOPSAKY, 1 CHauajsa joskeH Oyldy CKasaTh O CBOHX paborax
B CBf3H C H3yueHHeMmM oOMeHa a30THCTHIX BelleCTB B pacTeHHAX, a K pas-

MPH H3BECTHLIX YCJIOBHSAX

Gopy omnblToB KeoccoBnua u Mass BepHych HOTOM

OBMEHN A30THCTEIX BEHIECTB B PACTEHHAX H POJb B HEM AMMHARA

- H AMHII10B

B 10 'Bpemsa, korga B Bompoce 06 aMMHAYHOM H HHUTPATHOM IHTAHHH ¥
OTAEIBHBIX HCCJAeNo3aTe/cH Yie MOABJAJHCE NMpH3HAKH mepexoia K CHHTE-
HTepaType BCE ellle aHTHTe-

3Y, HO B OCHOBE NIpoooJIxKalml I

]CIIOACTBOBATD B J

3HC, MHe NpPpHONIOCH COBepLIeHHO HEeOXXHIAHHO BKJIOUHTECA B 3TY 001

paboThl.

B 1892 r. s monyuun sarpaHHYHYIO KOMaHAMPOBKY H CTaJ HCKaTh TaKHX
JaboparopHii, B KOTOpPbIX MOXHO Obl HaY4YHThHCA METOJAM HCCJELOBAHHA B
0GJIaCTH CONPHKOCHOBEHHA ArpOXHMHH C (H3HOJOTHel pacTeHHH H OGHOXH-

O

vueif. ! Kax u 3a 2.

ager po mens K. A. Tumupsaes, f. yBHAEJ, 4TO CKopee,

! Tak xkak paGoru Tenbplrens, KOro, OTKPHIBIIHe HORI

fi CHa4dajJga oT
ecTp y

CceJIbCKOXO0

JPH30OHTRI, BJHAJN Ha HACTPOE HEKOTOPYIO

OH MeTOLHKe H MHpopaboray

Koxa B Terton

MHKpO GHOoMOrHYec

rede (TaM TOJBKO 4TO OHLIA opraHnsosa AKTepPHO-

JIOTHH), 3aTeM B ”;]p?!}‘.\'_t' NbITAACH B oTaenae

Huctityre
«Microbiologie

‘nérale», KOTOpPEIM Beman

OpoMeHHe M BbIENAThH COOTBETC

d xoten ObIO HAVYHTH METAHOBOE

anoch,. MTO A

IHH3MHEL | HO OK

3YiOlHe MHKPpOOD

omHGCH Gopom naGopartopun, [liokao O B Heil TOABKO TrocTeM

pasa B Hemenwo (B cBa3am c uTeHHeM Kypca no OHOXHM

puio, cnpamusan «Comment va-t-il?», a ero nomomunk @epnbax C oT
c AMH H HHCKOJBKO He HHTepecoBalcHd TéM, 4YTO JIenaaloT TOPAHTHL. Oxasa-

Jock, yto [lloKjo BeldeT CBOID OCHOBHYIO pafGoTy B JApyrom Mecte — B Laboratoire des

Fermentations mpu ArpoHoMHdieckoM HHCTHTYTEe. Boolllle BHACHWIOCH, YTO, B TO BpeMs

KaKk HeMellkHe mnpodeccopa AOpOXKAT NPHTOKOM HHOCTPaHIEB B C aaGopaTopus

(s Tepmannu B TO BpeMa paGotalo M

JOKTOpal HEH ™

Sinounn), B Ilapmxe HHCKOJLK AMH He HHTep 1 M
Koce 1 oGpaTHa 1lmes: {, He 1 oT

THJI, 4TO OH B 1 16CKOM HHCTHTYTE TO/ABKO Jiel 1 Bexer
B HMucruryre Ttafaka, Kyla HHOCTPaHUL He JOMYCKAK it e

BOMpOC OTBETHJ, HTO B €ro nabops

pHH B ArpoHOMHYECKOM HHCTHTYTE MOXKHO

ANTb TOJNBKO OOGHLYIC

NOMMHH CcHauajaa atute 800 dpar

HMETh

PHXOM H a0J

Plantes (Mus

oHe (I

), 4TO OH Ke BenaeT HeOOJb-

no XHMHH pac B camoM [lapume. Ho =

MajieTb He NpPpHILIOCH.

ObOmen as30TUCTBLY BELLECTs 8 ;.-m'rr.lu;:ﬁ 23
neyM v GOTAHHKOB-(DH3HOMOTOB (CpeAH KOTOPBIX BHIHAR pOJbL TOrAa MNPH-
Hannexana [ldeddepy), 1 cmory HallTH ZOMKHOE PYKOBOACTBO Y HEKOTO-
PhiX arpoxHMHKos. Jl mobGpiBas B ABYX arpoxHMH4eckux JabopaTtopHix,
HMEBHIHX VKJIOH B CTOpoHy OnoxuMmHH: y Toanerca B ['eTTHHTeHe (Bpsd Ju
MHOrHe H3 H3yYaBIIHX XHMHIO YIVIEBOIOB M0 H3BecTHOii KHure ToJuieHca
3HAIOT, UYTO OH BCIO }XH3HbL 3aHHMAaJ Kadeapy arpoHOMHYECKOH XHMHH) H ¥

Opucta Ulyabue B lljopuxe, H OCTAHOBHJICH Ha BTOPOMH, Tak Kak Tosutenc,
X0TA ObIA BbIOAIONIAMCA XHMHKOM H H3V4aJa COCTaBHBIC 4aCTH ]}EH'.T['JHIEHT, HO
OHOXHMHYECKHe Nponeccbl €ro Kak 6}',’LT¢'I COBCEM HE HHTEPECOBAJIH. H])'.’[blL{_‘
e, 3aHuManck, Kak # ToJuseHc, BHIIEJIeHHEM onpeaeJieHHbIX XHMHYECKHX
COe/IHHEHHI] U3 pacTeHHil, He OTKAa3bLIBAJCA OT OMLITOB H € JXHBBLIMH pacTe-
HUAMH (o Kpauuei

MEpe — NMpOpOCTKaAMH), H 3TO MEHA Gosee nMpuBJIeKalo,
O€ HalIpaBJ/JICHHE ¥ Tonnenca.

4€M YHCTO XHMHYECK

JlaGopatopna Illyasue B To BpeMs npeficrasisia coGoll Tuxoe yGemuute, 4pe3sH-

YaitHo _\.Z-f-iil-t‘ AR HayV4HOH il'l"-llil-l'h], H €e HCIIOJh30BAJH NpeHiMyIecTBEHHO HHO-

Xors 910 Omaa pabopatopHa npH  Kadeape  arpoHOMHYECKOH
nag He Ouln ofpemene: napanieM !; Ha ceabcKOXoO-
B (denosex 10 Ha omHOM

ciiHom otaenednn B Lk OBLIO

pce), OHI

HeMHOI0o CTYXeH

1 2—3 paza B Henxe

NpHXOOHE

) Ha {-yacoBue rpynnoBele 3aHATHA 1O

VIO 4HacTh CBoero 8-t

CKOXO3SHCTBEHHOMY aHaau3y, a ocT

oBoro paGoyero IHA

JECCOP H aCCHCTEeHTHl OTHasaan cnokofiHo#t HayuHo#t paGore B JaGopaTopHH H GHG-

nuotexe, [llpeitnapckue cry ret y llyaeune ofbiuno nay

noit paGotofi We HHTepecoBa-

(310 OHH ] npomenmue uepez Ackerbauschule,

VIIECTBEl oeTH KpecT

0611e06pa30BaATeIbHYI 1Y), OHH CTPeMHJHCh MNOCKOpPee OKOHUYNTL cBofi 3-ner-
Ablle OXOTHO MNPHHHMaJ B CBOIO JaGopa-
AKelaBIIHX YCBOHTh €ro MeTOAHM HAy4YHOro Hcche-

Ouio wemano n pycckux (IMann

Hill Kypc M yATH Ha npakTHKy.® [Tostomy [y

i1, Kpamennunn-

[llyapue paGoran npeHMymiecTBeHHO B 06,acTH MNpeBpalleHHA a3oTH-
CThIX BeulectTs B pacrexHsX. CHavasJa OH Kak KPOMOTJIHBBIH XHMHK-aHaJH-
THK MPOCTO BbIAEAA] H3 PAcCTeHHH pAJ KPHCTA/NIHYECKHX MPOAYKTOB H

10 H A48 GoJablllell YacTH CelbLCKOXO2ANCTBEHHHIX OTAeNeHHRA TakKe H
1x Tepmannm.
? HyxHO cKasaTh, 4To HanGojee BHAHHMH npodeccopamu B Lliopuxe Owan He
weelillapit, a HeMIW H3 repMaHckux yHupepcureroB., Takamu Owuid lyasue uw Bun-
i ranuk [Iperep, xumux Lunge, reomor Heim u nmp. Taknm xe Gua noga-
1 pykosoanrtenr Kapenpw arpoxumun Teopr Burkep. M naxe na
i IIHOTO XapakTepa HaufoJee BHAHYIO poJib HMrpaid He mBefilapuH, Kak
pemep (3ooTexHux), Hosaukuii (3emnenesnne) w  ap. [lo3aHee noABHAACE TeHAEHIHA
K 3aMEeLleHHI0 OCBO nawmuxcd kKadenp npeanoututenasHo ypoxkenuamu [llsefinapu,
I HAYYHOTO VP NMOMHTEXHHKYMA, 4TO H BH3BAJI0 3AYI0
nur ein schweizer Ochs!s).

B VHHBEPCHTS

laxe B

HacMer

(«Sei es ein

ola accuctentra (9. UW. DBuurepmrefin n

C, JI. ®dpank MeunKoro, BAAfeNH H PYyccKHM s3wikoM, ¥ Korga Hlyawenpe

H3 obmero paGou

ASLIK, M K

y B cBOit KaGHHET, TO MB TNepPeXOJHIH HA PYyCCKHR
npucoenunanca eme M. K. Oxynnu, Guemuf TOTAa CTYAEHTOM.
poMy eayxurtemio Byprapary, kopedHomMy wBefimapuy, xano-
ne pyccknx» B Jaatopatopun Ilyabue.

Ham Hepen

3TC apajo MNOBOJ
BATHCH® HA <34

I ——
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OTOMKIECTBJIAN HX C M3BECTHHIMH B OPraHHYecKOH XHMHH COeIHHEHHAMH,
a Takike OTKpbiBaji H HEH3BECTHble paHee BeLIeCTBa, KaK, HalpuMep, apru-
HHH. Ho nocreneHHo OH mepeurea K W3ydeHHIO obuied kaptuHbl o6MeHa Be-
I[eCTB IpH MPOPACTAHHH, YCTAHOBHJ pSJ HOBBIX ()AKTOB, a 3TH (aKThi
CTaJli B pe3Koe NPOTHBOpeyHe C rOCHOJACTBOBABLIHMH TOrjaa cpean GoTaHu-
KOB-(pH3HOJIOTOB B3rysgamu Jjeinuurckoro npogeccopa INMbepdepa, nonbzo-
Bapmerocsi GoabwuM astoputeroM (Ildeddepy, aeicTeuTesnsHo, npuHaLIe-
Manu Gosiblike sacayrd, Ho B oGnactu ¢usuueckoil (usnonoruu). HMayuas
emte ¢ 70-x rogoB mpouecchl mpopacTaHusd, HO He MAKPOXHMHUYECKH, a MyTeM
MHKPOCKOIIHYECKOro HeccJel0Banus npopoctkos, [lpepdep mnpuuren x BoI-
BONY, OyATo pacnajfieHde GeJIKOBbIX BEUIECTB B PACTEHHAX IMPOHCXOAHT MO
COBCEM IPYrUM 3aKOHaM, YeM B JKMBOTHOM opraHuame (moj BiAHAHHEeM (ep-
MEHTOB) HJH B PyKax XHMHKa (MmOj BAHAHHEM KHCJIOT), a HMEHHO: B pacTre-
HHAX B H]’Jt‘:}ﬁ.']{J,’lEIIUULC:\I KOJIHYeCTBe [Jﬁp:ll‘s_‘,'CTC‘:f acmapardd, B To BpeMmd
KaK MpH KHCJOTHOM H (PepMEHTATHBHOM THApoaH3e Genku A4l0T JHUIb He-
GoJiblIOe KOJIHYECTBO acMaparHHOBOH KHCJIOTH, HDpeobiafalorT Ke JeHlHH,
dMHHOBAJEPbAHOBAA KHCJIO0TA, THPO3HH.

OG6Gpa3oBaHui0 acmapariHa MPHIHCEIBAIOCE, KaK H3BecTHO, [Iheddepom
oco6oe 3HaUEHHE MMEHHO MPH NPOPACTAHHH: OH BHIEJT B HEM TPaHCIOPTHYIO
Li](}}!.\!}' A30THCTBIX BeLleCTB, OTJHUYAIOLIHXCHA OT 6eJKOB Takolo e CT]UCUG'
HOCTBIO AH(D(PYHAHPOBATH U JIETKO MepeMelaThess H3 CEMEHOJA0/IeH B pacry-
e opradbl, KAKOil IVIIOKO3a OTJIHYAETCA OT KpaxmaJa.

Ho xkorma Illysible MpUMEHHJ METOALI KOJHYECTBEHHOTO ONpene/eHUs
COCTABHLIX YacTeil pacTeHusi, MPOCJAE]H/ MpEeBpalleHHd BEUIECTB 110 pasiivy-
HbIM CTaZHAM NpOpacTaHWs H MO OTAE/bHbLIM OpraHaM HPOPOCTKOB, TO MO-
CTEMEHHO CTaJla BLISICHATHCA KapTHHA, COBEPLIEHHO HE OTBeYaloulasi B3r/d-
nam Ilpeddepa. Umenno, Illyanue Hauies, 4T0 B MEPBLIX CTANHAX Ipopa-
CTAaHHfl, KOrJa pacTylide opraHbl (cTe6ejib H KOPEHb) elle MaJjbl, CpelH
npoaykros pacnaga Oenkos npeobjanaer oObuHas CMeCb aMHHOKHC/IOT,
Kakas oOpasyercsi BooOule mpH THAPOJAH3E, B YAaCTHOCTH MOJ BJIHAHHEM

TPHICHHA Y JKHBOTHBIX (CI(?H?[I]![. THPO3HH, " AMHHOBAJEDPbAHOBAA H JOpPYrHe

AMHHOKHCJIOTDI); MO Mepe Ke pPa3BHTHs PACTyUIHX OPraHoB 3a CYET CEMEHO-
noJieii, HauuHaer OpaTh Bepx acnmaparud. [lanee oKasajoch, YTO KOHUCH:
TPAYUS pacTsopa acnapaiuHa 8 pocTKax AIONUHA 8blUle, HeM 8 CeMeHo-
doasnx.

Bce ato rosopuno npotus B3rasaos Ildpeddepa na acnaparuH Kak Ha
mepBHYHLIIT MPOAYKT pacnaga OenkoB, o0pasylomuics B CEMEHOLOMAX H
ABHralouiHica K ToukaMm pocta, Ho Illyabue Kak o4eHb OCTOPOMKHBIH HCCJe-
AOBATEJb HE BbICKA3bIBaJICH TOrla COBEPIIEHHO OTPHILATENBHO MO OTHOLIE-
HAKOIIJIAA IMOocTe-

- ¥
HHIO K rOCHoiCTBYHOUEH B OOTAHHYECKHX Kpyrax Teo

MeHHO (aKThl, H3 KOTOpPHIX MHOTrHe ¢ Heil He COrJacoBaJlHCh. !

! CymecrBennyio nompasky kK Barasgam [ldeddepa BHec BuAHI

H. I1. Bopomun: o npuanan, uto acmapariu wuMeer Gojee WIHPOKOe pa HeHHe.

He OrpaHHveHHO€ TOJIBKO OPOPOCTKAMH, H HrpaeT CYIECTBEHHYI0O poJb B HHIHEHHEIX
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Yr1o6bl 0GBACHHTD PACXOXKIEHHE MEXAY MepBHYHBIM (THAPOJHTHYECKHM )
pacnagomM GeJKOB M BTOpPHYHLIM Mpeobiazannem acnaparuna, Illyabue
CTpOMJI pasjHuHble rumoTessl (cM. ero crareio B Landwirtschaftl. Jahr-
biicher, 1888), ne BbicKa3biBasch OKOHYATEJbHO HH 3a ONHY H3 HHX; CpelH
HHX (DHTYPHPOBAJIO, HampuMep, MPeANnoaoKeHHe, 4To mpH oOpaTHOM oOpa-
30BaHuH Oenka B crebjeBbIX OpPraHax NPOPOCTKOB,— eCHH TAaKoBOe MOomy-
cruTh  Bmecte ¢ Ilpeddepom,— riasHylo poJib  HrpalOT aMHHOKHCJOTS!
(viefiunH, aMHHOBaJepbAHOBAA KUCJIOTa H Jp.), acHapardH Ke TpyAHee yIo-
TpebJsercs B mpoliecce cHHTe3a GejKa, W IPH NOBTOPEHHH MpPOLECCOB pac-
naza A cHHTEe3a Bce Gosiee H (oJiee HAKOMJIAKTCH H3JHIIKH acmaparuHa.
Slcuo, 4To 3TO OOBACHEHHE B KopHe mpotHBopeunsio Barasay Ildeddepa na
acraparuH Kak chieuHpuyeckoe BeUIECTBO, ciyKallee AJsi TPAHCHOPTHPO
BaHHA &a30THCTLHIX BEINECTBE H I)EE'CHE‘[)EEILHH EJL‘..'IE\'('_'JB B pPacTyliHX lJ[J]“{iHE}X.
wo Illysbue He pemiasicst pesko mopsaTh co Beem yuenuem [ldeddepa o
NnpeBpalleHHHd a30THCTHIX BEUIECTB NPH NMPOpacTaHHH.

TaxkoBo 6blI0 MONOXKEHHE 3TOrC BONpOCa, KOrxa s MPHCTYNHJ K CBOEi
pa6ore B snaGopatopuu 3. Llyabue. Jlerom 1893 r. Illyasite mpeaou
MHE€ 3aHATbCA BblAEJEHHEM H3 3€JeHBIX pacTeHHH TeX KOMIOHEeHTOB, KOTO
pble 0OHJIBHO HAKOIVIAIOTCA B 3ITHOJHPOBAHHBIX MNpOpoOcTKax (acmaparu,
JIeHLIHH, THPO3HH, OpPraHH4YeCKHE OCHOBaHHS), HO B MaJblX KOJHYECTBAX
NOJKHBI MPHCYTCTBOBATH H B aCCHMHJAHpyoUMX pacrenusix. OnHako, ona-
NEBUIH 323 JIETO MeTOAHMKOH, 1 Ha 3uMy 1893 —1894 r. pemrnn nepeiitu K yue-
Ty obulero OGasnaHca mnpeBpalleHuH NpH MpopacTaHHH BCEX BeLeCTs, MOA-
AAIONIMXCH YYeTy Mo TOrAalllHEMY COCTOAHHIO 3HAHHH, MpHuYeM 0GBEKTOM
B3AJ BHKY, OTJIHYAIOUIYIOCS OT Xopowo u3yuexHoro [llyibue jonHHa Hajiu-
yHeM KpaxwmaJa B CeMeHdX.

[Ipu 3TOM HMeNOCH B BHJY NMPOBEpPHThb, He Oyaer Ju 310 OGOraTcrso
KpaxMaJoM crocobCcTBOBaTh TOH pereHepauud 6esika B pacTyLIHX OpraHax,
0 KoTopod moctoanHo rosopudt [ldeddep u ana xoropod HeoOXoauMo, 4ATO-
Obl, KpOMe acnapardHa, K TOYKaM pocTa NPHTEKaJlH H YIJEBOIbl.

Ho pe3yjbTaTbl MOHX OIBITOB INpHBEJIH K COBEDPIIEHHO JAPYrHM BBIBOOAM,
H, ]\'[’HJML? TOro, KOrma s AgdaJbllie :\'1'.'[‘\'611.']Cﬂ B 3Ty [};]l’}l']']'_\', TO BeCb BOIMPOC
00 acmaparMHe HEOMKMIAHHO AJA MeHs NpeBpaTH/CH B BOMNPOC H 00 aMMHa-
Keé Kak HCTOYHHKe a3oTa pacTeHHii.

OcHOBHEIE Pe3y/bTaThl MOel paGoTel, mposefeHHON 2umoit 1893—1894 r.
B saaGoparopuu Illynbue, OblIH cBefeHbl B Tabuauiy u H3o0pa)keHbl rpagu-

npomeccax Boofile, Kak 3To Aymanu pansmwe Byccenro n Taprur; ocofenno B 607b-

MHOTE W B HeM HCTO-

X KOJMMYecTBAX OH HAKOMJIAETCd, ecAH pacTeHHe HaXoJHTCA B T
I os. Ho Tak kak DBopoamn paboTajt Takik

Haercs 3anac no MNpeHMYIECTBY

METOAOM MHKpPOCKON

e BRe ya
HEIM, T XHMHY ) TH npes .
HHA 4307 Ho o 3uauvenmuu paGor Dopoamua B Moeil nepr
AMCCEepTanuH, ITAHE 3 H3BecTHsx  MOCKOBCKOro  CeAbCKOXO3AHCTBEHHOIC
HucTHTYTa 3a 1895 r. M3 no3agmeiimux asTopoB BoicOKYI0 oOueHKYy paGor DBopoauna
Aaer YuGuens, noMectHBmwinit B cpoeid kaure (1939) ero noptper).

gy
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yecKH Ha pHcyHke. Ha Hem rnokasaHsl (pHc. 2) npeBpamieHHs BELIECTB 3a
40 nueli npeGbiBaHHA MPOPOCTKOB B TEMHOTe, BHZHA TpaTa BELIeCTB Ha
AbIXaHHE, }'6!1?.'1}3 KI]:'!K}TZ!.'IE'L. IT[)I{[){)L’.T KJ€TYaTKH, pacnazj OeaKoB ¢ ('JG[);’]:MJ-
BAHHEM acllapardiHa W aMHHOKHC/IOT. DTO Ta KapTHHa o6MeHa BEIIecTB HpH
npopacranuu, o kKotopoit K. A. Tumupsa3eB No3jiHee, NpH 3auluTe  MHOH
sardcrepckoil auccepranuu B 1896 r., ckasaj, 4To OHA JOJKHA BOHTH B
yueOHHKH.

Ho ceiiyac Mbl ocCTaBuM B CTOpOoHE KpaxMmaJjd H KJIeTYaTKy H oCTa-

HOBHMCH OJIHMKe Ha [IpeBpalleHHAX a30THCThIX BELIECTB. Tak kak [NpH Onbi-

1X [0 NpopacTaHHiO Mbl a30Td H3BHE He JdaeM H €ro KOJHYEeCTBO ABAAETCH
CTOSHHBLIM, TO VAO0OHO NPHHATH 3TO KojauuectBo 3a 100 u B mpouenTax
Hui. CooTBer-
fueckt Ha puc. 3. Oxna u3 Kpu-

3JUTh €ro pacnpefesieHde Mo pasHbIM CpynmaM coeauHe

“TBEHHbBI¢ JAHHDIEC NOpelCTaBJICHDI

Boix (AA) nmokassiBaeT yObuib Oeslka — OHa CHayajaa pesko omycKaercs,
NoToM yMeHbIeHHe Oenka szamenasgercd. [Tourn sepkanbHBIM ee H3oOpaxe-
ineM ABAgeTcs KpHBas BB, Bocxoasmias BBEpPX,— 3TO CYM

¥ aMHIOB; BTOpad BocXomsuias Kpupasi (60) u3oOpa)Kaer pocT acrmapar-

a4 aMHHOKHCJIO0T

Ha, KOTOPHIl CTAaHOBHTCH TIJIABHON COCTAaBHOH YacThiO HEOEJKOBOIO a30T:

HAKOIIAIOHLEroCss MpH NPpOpacTaHHH, NMPHYEM Ha OOJIO acllapdrHHa HPF!X['?-

JAHTCS1 ABE€ TpeTH a3oTa OT BCEH CMECH aMHHOKHC/JAOT H aMHIOB (oaHa TPETL

[TPHXO]

TCA Ha aMHHOKHCIOTBHI), a OT BCEro a3soTta pPOCTKOB
MPHXOOHUTCA

DATHHOBVIO

la acmaparut

KOBBIX CeM

KaKk B HcxogHoMm Oejike Bl

acna-

npuXoguTest Jumb 3% OT Bcero as3ora, TO fACHO, 4TO

acrmapariy He €CTh NMEPBHYHBLIH MPOAYKT pacnaza Geaxa, kak myman I

¢dep, a obpasyercs

MpopacTaHus HAEeT

1 910 NOTOM H HCNOJHHAOCh — OHAa MOABHJAACH
ro, a4 3aTeM H B APYrHX.

ObGsmen a30TUCTHIX BPUWECT8 8 pACTEHIAX

-

B Opoliecce cHHTe3a OesiKa B pacTymIHX 4YacTaX, KaK 3TO AOJKHO Obl GBITH
no Ipeddepy. to 3acrasuno menst orkasatbea or Baraanos ITdeddepa
H MPH3HATH aclaparHH BTOPHYHBIM MPOAYKTOM OOMEHa BEIIeCTB, MOLOGHLIM
MOYEeBHHE Koropaa obpa-
JVETCsl NYTeM BTOPHUHOI'O CHH-
resa 3a CyeT ammHaka. ITY
MbICJIb Korga-to BhICKAa3biBaJl
byccenro, Ho oHa Oblia 3abbiTa,
e ee BOCCTAHOBHJ H AaJ HO-
NoKa3aTeJqbCTBa [JIA MOA-
aTOoro B3rJsnaa, nps-
{0 MPOTHBOMOJOMKHOIO B3LJISALY

[Tbeddepa.
B paGore 1894 (Landw.
=1 Stationen, XLV, 269),

)630pa (pakTHYECKOH ua-

\.'-'! SUCINS

-t Moeil paGotel ¢ Vicia safiva
(i Ha npoTtuBopeune Puc. 3. O0MeH asOTHCTLIX BEMECTB IIPH Opopa-

' : cTaHud ceMmad sBuku. Jlunua AA COOTBETCTBYeT
asoTy Geakos, BB — ¢ > 330Ta AMHHOKHCAOT
u amupos, CC — asoTy opraHuyeckHx OCHOBaHHH
H 66 — @30Ty acnaparmHa (s NpoleHTax oT ob-

L) a30Ta)

[MMOTE3b

{BIMH MHOIO

[OBOPHJIOCE:

JAHYCCTRA

MHHaeTCH B3Il

LOTOpOMY acmapardiie«B 3THOJIHDOB: D TKa fl Inpo
IYKTOM OKHCJICHHS 6eakoB, ! Kak MoueBH B i KaK

dclmapardidH, TaKk H MO4Y€BHHa HE MOTYT OLITh IT"}'I']“\'.'I._‘\.'Z‘.‘:'?[,! B

HepawuH OeK:

HO B TO B]

eMA KaK MOYeBHHA YHAAJAETCH

{JIETOYHOM COKE€ 3THOJHPOBAHHLIX

acmaparii HaxKomigeTcsa B
KOrja Moj BJUsSHHEM CBeTa B pacTeHHH OepyT BeépX CHHTETHUECKHe MMpoLEc-
Cbl, TOTAa KOHYAETCS aHAJOTHA C JKHBOTHBIM OpraHH3MOM», H. TOrga acna-
paruH notpebasercss pAaCTeHHeM B IIpolecce CHHTe3a GelKos. >

Bonpoc o pacnajeHdn O6e/IKOB NPH NPOPACTAHHH NOCTYXKHJ TeMOH /s
moeii Marucrepckoii aucceprauuu («O pacmalXenun GeJKOBLIX BCILIECTB NPH
npopacranuu», 1895), B Kotopyio Bouuta pabora, nposexenHas y Ilyasie
(rnaput 1 u IV), nomonHennas onbiTaM#, mnoBedeHHbIMH B Mockse (raia-
ol II u III).

B 1896 r. g oOHapyKHJ, 4TO ¥ MEHS €CThb eIHHOMBIUIJIEHHHK M0 BONpO-

Cy o0 acmapardvie, a HMEHHO: s NOJYUHNT

CHYIO paooTy (aBT 1H

L Troitaas | wa oLy
10MHee, He (

* [NoaTBepkienne

OKHCAHTENGHEMHE 0N
Haes, 4TO NpH I
acnmaparsna TIpekp
lIeHHe OGe KOBEIX

NJIAY3IEHOM, HO Bnoc

wir e p————

.

e aner
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ortick) u3 Tokuo or Ockapa Jlesa (Oskar Loew),! B KOTOpOi OH BbicKa-
3bIBAJICH, KdK H #, 3d BTOPpHYHOE UG[J;lJ(JB&'HlIh.‘ dcnapariHa C Y4yacTHem
aMMHaKa, HO TaK KakK B 3TOH H MOCJeAyIoUIHX cTaTbsax Jlesa mpeobiagano
nocTpoeHHe psaga runoTes, 4acTo COBEPLIEHHO HEBEPOATHLIX (TAaKOBO yTBEp-
KIACHHE OTHOCHTEJBHO I'I-:J.,'JII.‘\H.‘{JH.!AI]LIHI dClIapariHoBoro aJpaerdmga l'l[)ll npo-
ecce CHHTE3a (‘)G.’lKi_J]_i_L TO H Teé MbIC/IH, KOTODPLIE MO CYLIECTBY 3aCHayHH-
BaJu Obl BHHMAaHHS, TaKKe BCTPEYaJIHCh C HEJOBEpPHEM H IMOTOMY OCTaJIHCh
6e3 BJHAHHA HA 3IKCIEPHMEHTAIbHYIO NMpopaboTKy AaHHOro sompoca. [oc-
nogcreo Barasigos [ldeddepa Takke Memwano B TO BpeMsi NPOHHKHOBEHHIO
HHBIX B3IJISZOB, 0coGeHHO B cpeay O0TaHHKOB.

OKoHuaTeJbHOE A0Ka3aTeJbCcTBO 00pasoBaHHf acmaparuiia MyTeM BTO-
pIIYHOTO CHHTE3a JaHo ObIO MHOIO B MOC/AEAYIOUHX ONLITAX, NPOBENEHHbBIX
y:ke B 'Mockse (1897).% Ha rtpex pacTeHHAX s NMPOCJENHJ MyTeM €XenHes
HbIX AHaJ/IH30B C:-.'J_i.}'LH[:\'[t_J CKOPOCTB p.’][_‘[[.’l,'].a benka (}fTJ{JIl.iIf)BClE{]IH aclia-
pardHd, ¢ OIHOBPEMEHHBIM Y4Y€TOM 3HEPrHH IAbLIXaHHA. $1 oxuman, 9TO, CO-
[JIACHO CcyllecTBOBaHHIO OOJbLIIOH KPHBOH pocTa H JAbiXaHHsd, AO/KHA CYLL
cTBoBaTh OoJibliasi KpuBasi pacnaja Oejka H o0pa3oBaHust acrnapariHa;

Cratesn 00 acnaparune B Chemiker Zeifung za 1896 r.; s TOoM e rofgy BBl
8 Jlongoue otaensuoit Gpounopoii paGora Jleea «The Energy of Living Protoplasm
BOOCJIEACTBHH H3AaHH

Ha HeMeUKOM fA3LIKe B 3HAYHTE

2JIHO JONOJHEHHOM BHIE.

To, uro Ockap Jles Gua gonroe BpeMmsa npodeccopom B Tokmo, He ABASIETCH
C
r

OTAEJBLHBIM CJay4aem, Inonuss 8 80-x ro

npurjamana pajg HeMeUKHX 1‘.'}\Or:ll\\.'-." IPOE

N0 KOHTPAKTY Ha 10 jer ¢ 1-_1,_\_-”,,”"1 OIIATOM, ¢ TeM yToOBl OHHM CO3AAJH HIKOJY MOJOAEL

ANOHCKUX Kecenejosatetedf, wo uepes 10 jer ouu o6A3aHEl  GHUIH  OCTaBHTL  SImoHHIO
cilas Kadeaps CBOMM mNpeeMHHKaM. 3OTy BO3MOXHOCTb HCOONAL30BAM PfX  CNOCOOHHEX
NPHBAT-AOLEHTOB HeMelK

VHHBEDCHTETOB, B WYACTHOCTH M3 arpoxuMuUKOr XILPOLLT I
' 3 10

HH BO3Bpamamics B lepManuio ¢ NOBHIIEHHHMH MIaHCaMd Ha 3sapArHe Kageaps
(Onarogapsa pAxy Havu

ANOHCKHX, H B €BpPONEH

yepea $lmounio», kpome Jlepa, eme Ockap Keasuep, JI

n6uep, ®Pecka. Ueg

U

HBIX ‘|Jil".‘:'fT\ CAENTAHHHIX B fnoHuM M HaANeYATAHHBIX, MOMHM >

iX A HAMAEX), H C JAcHEHKHBIMH \'-‘_IL‘;"\".-KL'HHH?-!iE_ il

¢ snoHckumu menam#, Kak Ockap Kenbnep. JooOme ['epMaHust mocTasa

npodeccopos u B SHnomuo, n 8 CHIA, u 8B Bpasuamo. o

TbIICEe YHCA

HOYYHBIX paGOTHHKOB, KpoMe ofmieil BHCOTH KVALTYPHOTO YpOBI

toraaurdeii Fepmanun,
cO3JaBajlock emle ABYMA (aKToOpaMH, a HMEHHO: HeMELKHM THOOM BOJbHOH npuBar-
NOUeHTYphl (KOTOPHIH Yy Hac 4acTo Hanj

HO CMeEWH

1cAl CO IITATHOH MOUEHTY]

PREELY  LACOUCTAYEONR L PUMELAINIEMELY B2 o0, DAL 1 LATTeM L

AAAREEM L CRENELT

HJAH OPOABHraTbCA nOalblle N0 HaAYYHOH [Hopore, HJAH VXOAHTHE Ha NPOH3BOACTBO.

2 PaGotut rHYecKoro Xapaktepa anpipan B BoranHyeckom

ornenenn OOCurectsa JioGuTenell ecTecTBO3HAl ran 1 sTHorpaduu,
areqeM Ouan K. A. Tuam caM YacTo BHICTYNaBUMA TaM cO CBOHMH I
Knafamii. 3acelaHus OTAeneHus CTP: ioM 3sane [Moanrexuuw
CROTo Lt I LI2HHEe) H a3
H CI } I ) K OB H X BRICHIHX i iBeeHHH L
#e d AONOMHA H CBOIO paboTy, 1BIIVIO BTOP » o0pasosaHdsd acnap
Hd 3aCEAaHHH, TPOHCXOAHBLIEM B Gpa 1897 E gane 1898
I 3 co e
Y C i3 HeCK np
cunTan TH npHmesn
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3TO M NOATBepPAHJOCH (puc. 4), HO MPOSABHJIOCH H HEUTO HEOXKHIAHHOe, a
UMEHHO: OKasajnCh, 4YTO BO BTOpPOH (HHCXOAfIIEH) 4YacTH HMEET MECTo

nepecevyeHue Hd3Ba

BIX KPHBBIX H «acnaparyHoBass KpHBas» (MPHXOZX
acrmaparmia) HAeT Bhilze «OeIKOBOH KpuBO#» (pacnapn Gesaka), T. €. K KOH-
1y NpopacTaHus acnapazuna 00pasyerca 60avuie, wem pacnadaerca berka. '
3a cUeT uero ke MOXKeT 00pas’oBaTECA acHapardH B TaKHX KOJIHYE CTBAxX?
Toneko 3a cuer aMHHOKHCJOT, BTOPHYHLIM NyTeM, 4 3TO BO3MOIKHO JIHUIb
3 TOM cCJgydae, eCnd B POCTKAX, KadK H B TKaHAX JKHBOTHOI'O OpraHusma,
AMHHOKHCJOTEl pacnagaloTca ¢ obpasoBaHHeM aMMHUaKa H 3TOT aMMHaK
noTpebaseTrd B MpolecCe CHHTE3a acmaparHia.

JocraTouHo B3rAAHYTE Ha (OpPMyJbl OOBIYHBIX AMHHOKHCJIOT, SBJISIO-
[UXCSl DepPBHYHBIM MNPOJAYKTOM pacnafga Genka nmpd ruaponHse Kak B pa-
CTHTENBHOM, TaK U B XKI

3J0THOM O]Wl'élliili‘ﬂil" (_{i\[!1Iillnil.'lt‘[llzﬂli'.:H.'!ﬂ KHCJI0TA,
NefllHH, THPO3HH H Jp.), H QopMmyay acnaparuHa, 4ToObl BHAETb, YTO H3
oflHOIl MoJIeKyJqibl 0G0 aMHHOKHCJOTHI, cogepiaumieil oany rpynmy NHoe,
HEe MOMET MOJYUYHThCS MOJIeKyJa acliaparHHa, colepxamas JABe TPYIMIbI
NHs, Gea toro, uro6sl He pacmajack ¢ oOpasoBaHHeM aMMHakKa JIpyras
MOJIEKYJIA aMHHOKHCJIOTHI, H 3TOT aMMHAaK moiijger Ha oOGpa3oBaHHe aMHIAHOH
!'Il_\-"[‘!ﬂ[aT.

AMNHOKHCAOTH

CH, CH,

1\ MHINM AMHHOKHCAOT
CH, COH COOH COOH

| )
CHNH, CH, CH,

CH CH CHNH, CHNH,

‘ !
COOH CH, CH, CH CH CH, CH,
AMuiHOTIDO- | \\\\')_'

s CHNH, ' /CH, C CONH, CH,

| |

COOH CHNH, CONH,

|
(i [ acnapariy

Aminona- | | rAOTAMAH
“kaewors 1 COOH CHNH,
(BaammE *) Amimoxan-
rucsors  COOH
(aefinun ¥) Oxresdresis-

THON
on

Jl0Ka3aTeJbCTBO " BTOPHUHOTO IPOHCXOXKNEHHS! acnaparuHa [MO3BOJHJIO

MHe [DHMHDHTB TO NDPOTHBOpedYHEe, KOTOpoe DaHbIIIE CYIIeCcTBOBaAJO BO
I k i I i

B3rJafax Ha mpouecc pacnaga OeakosB npu mpopacranun: Llynene cunrtan

9TOT MPOLECC TIHAP(

JIHTHYECKHM, a Jles n IlanaannH — OKHC/IHTEJBHBIM.
{p.'!:'i'l'b]. MHOI !I-'I'\II_'.'.Ti_'[."!!'\f!l]h"(":l‘ {I03BOJIHJIH HAWTH CHHTETHUECKOE PEImeHHe

H CUHTAaTh, YTO CHAa4YaJa B ceMANONAX OeJOK Moa BJAHAHHEM t:)C‘[H]E‘.}[T[i pac-
nagaercs FHADATHPYACH, COBEPUIEHHO TakK, KaK 3TO NMDOHCXOAHT noOx BJHA-

! Camo coGoit pasymeeTcd, uTO CPABHHBAIOTCH KOJHMYeCcTBA a30Ta B pacnaslieMcs
Genke u ofpa3oBaBmemMcs acmaparuHe.
* Hopsanus.
3 Hopneituns.

S AR
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HHEM KMCJOT (a TakiKe B MHIIEBAPUTENbLHLIX OpraHax MKHBOTHBIX MOJ BJHSA-
HHEM TPHICHHA), 'a 3aTeM B pacTyUIMX oOpraHax NPOAYKTbI THAPATALHH
MOTYT OKHC/IATECA C l'Jl‘ii].l\’;i.-i:‘-il[}I{L‘_‘.I aMMHaKa, }\'I'.)'I:}E]L]:”[ B MOpouecce BTO-
PHYHOrO cHHTe3a uHorpebiaerca ¢ oOpas3oBaHUEM aclaparuHa, HampHMep,
[MyTEM ACraaparaiiy acrnaparHHOBOKHC/IOro aMMOHHA, noj06H0 TOMY Kakr
M3 KapOaMHHOBOKHCJIOO aMMOHHSl MOJy4aercs MOYEBHHA (mogpobHee Ch.
MO3AHEHIIYI0 CBOLKY B MO€H MNOKTOpCKoil auccepraunl «bBeakopble Beiie-
crea», 1899, raasa

1.

Puc, 4. Cytounas ckopoctb pacnana Geaka u oGpasoBaHus,
acmaparusa

Jaabme MOH Xoa MbicaeH GBI TAKOB: €CAH aMMHAaK, 06pa3oBaBUIHACS
npH perpeccHBHOM MeTamopdose, pacTeHHe MOXKeT HCIOJb30BaTh JIA HO-
BOCO CHHTE3a, TO OTCI0Aa HYXHO OBLIO 3aK/IIOYHTb, YTO H U3BHE NOCTYNalo-
WUk aMmuarK Tosce MONCET NOTPEHAATOCA pacTeHuem HenocpedcrTéeHHo Oe.
npedeapureavHold nurpugurayuu. Tak nmoayuuicsd HeOXHIAHHBIA MOAXON K
paspelleHHI0 BOMpPOCa 0 NHTAHHHM pacTeHHH aMMHauHbLIM a3oToM ONpH paboT
o acmaparHHy, a B TO JKe BpeMsl OKOHYATeJbHO BBLICHHJIOCH, YTO acHapa-
rHH, KaK H MOYEBHHA B JKHBOTHOM opranusme, ofpasyercd 3a CYET aMMHa-
Ka H B 3THOJHDPOBAHHOM pacTeHHH BOBCe HE CJAYKHT [JfA pereHepallHi
fejKa B pacTyuldx opraHax (BMecTe C MPHTEKAIOMeH T[JIIOKO30H), Kak
yreepxaan Ildpeddep, Ho ckomasiercss Kak oTOpoc Ao Tex Mop, MOKa He
HACTYIUT 4CCHMHJIALHA,

TLIH s1 nmolue)T Bpaspes € rocnoACTBYHOINIHM MHEHHEM, H 3TO MHE HE [pO-
myio gapowm: [Ideddep Obur Torma obuienpH3HaHHLIM aBTOPHTETOM, a4 A MO-

o

(pep moaBoJiHa cefe BEICKA3aTh

JAcAbIM, HaurHaouuM paboTHHKOM, H [Id:

cBoe MHeHHe 0060 MHe TaM, rie st He Mor eMy O0TBeuaTh,— Ha L"'.'!L':.‘i]illf!)(
CBOEro a umenHo: B u3ganuu 1897 r. Gbino ckasaHo, UTO MHe-
nue I )Ba 0 CXOACTBE MEXKJAY acnapariHoM H MOYEBHHOH <«BO

(oM cayuae omuGoyno» («unter allen Umstinden irrig»). Ho Tyr e
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pas ompaspajsack ¢paninysckaas norosopka: «Rira bien qui rira le der-
niers.

B nanpueiinieM ne Toabko MOH cOGCTBeHHLIE PaboOThl MOATBEPAHJH
B3MJISIA, HA AaclaparnH KakK aHaJjor Mo4eBHHBHI, ofpasyiouiuiica nyreM BTO-
PHYHOrO CHHTE3a,— 3T0 OLIIO MNOATBEpPXK/IEeHO BIOCJE/NCTBHH H B TOH caMoi
JabopatopuH, rae paboran [Ideddep, ero npeemuukom PynsHaoMm.

HeG6esblnrepecio Tenepb comocTaBuTh 3ToT oT3biB [Ideddepa c Tem,
uTo uepes 40 jer wanmucaj o Moux paBorax toro BpemeHu HuGHemn'! B CcBo-
eM obcrosiTenbHoM o063ope 2 pabor nmo acmaparusy:

«/let 3a maTh A0 noaBjeHHA pabGotnl Illysbue, sBHBLIEHCH Pe3y/abTaTOM
€ro AOArHX H YHOPHbIX HcciaenoBaHuil, [IpAHHIIHHKOB yiKe COBEpHIEHHO
TOYHO YCTAHOBHJI, UTO 4YaCTh aclnapardHHa B IIPOPOCTKAX IOJIXKHA IIPOHCXO-
AHTH H3 TPOAYKTOB pasyoxeHuss Oenka (a He camoro Geaka.— /. IT.).
OcHOBBIBAAICE HA COOCTBEHHBIX MAHHLIX H HA AaHHbIX yueHuka [lyasne
Mep.'mcn, II[}}I]IIH][II[H{”H JII\_'I'C.'.\I C[JéiESIE‘;‘HHH HHTEHCHBHOCTH )A3JJOXKEHHA
Gesqika, ¢ O/JHOH CTOPOHBI, H HHTCHCHBHOCTH HAaKOIIEHHS acnapariHa —
C ,'ip}-'l"Uii. YCTaHOBH/, 4YTO oba Ipolecca JOCTHralOT CBOero MaKCHMYMa
![[JIiG.-'IHLHlTC.'[I)H{) B OJHO H TO € BpEMsdA, HO 3aTeM IIpolecCC pasJOXKeHHHA
fesKa NMOHMMXKAETCHA 3HAYHTENBHO rT!EJ[CT_ﬂ(‘:.‘ npornecca HaAKOIIJIEeHHSA IJCHEI}H:.-
ruHa (cM. puc. 4). % JTo mokasblBaer, YTO acnaparuH CHHTE3HpPYeTCs W3
ADYIHX TIPOAYKTOB pacnageHuds Genxa, u Te
[IpstHHUIHAKOBA, HOJIKHBI OBITH AMHHOKHCJIOTEI».

lanee YuGuemn ormeuaer, uto B 90-x rogax XIX B. «TaKoe npeano-
JIOXKEHHE SIBJSINIOCH TeoperTdueckKuM, H cam Illyabue, Ges coMHEHHS, CUHTA
ero TakoebiM. B TO BpeMsda dHaJIH3bB 6enka OGbIIM enle AaJJeKO He MOJHBIMH
(oxosno 45%),* u He ObuIO ellle AOKA3aTeNBCTB TOrO, UTO NPH 3IH3UMHOM

BeIMH, OO nOpeni WIOHEHHIO

H Jla)ke KHCJOTHOM THApPOJIH3e MoJieKysia 0ellKa naeT TOJNbKO aMHHOKHC-
JIOTHI».

«3[eCh SAIPKO BBICTYNAET KOHTPACT MeXKAY MNOAXOAOM K Oeny YUHTe/s
A VUEHHKA, KOHTPAcT MEXAY ONLITHOCTHIO 3PEJOr0 YYEHOro H CMeI0CThIO,—
a Moxer ObiTh, U OGosiee oCTpPoOil HHTYHUHell,— oHOmN. Kak MLl BHIe/H,
[Ilysbue MOTpaTH/ MATH JET YIOPHOTO TPyAa AJSA TOTO, YTOOLI OKOHYATEJb-

HO JA0K&3aTh TO MOJIOXKEHHE, AJad ycTaHoBdAeHHs KoToporo lIpanuimHHKoBy
AOCTATOYHO OBLIO cAenaTh BbIBOALI U3 Gogee paHHHX paboT MIKOJBI CAMOTO
Hlyasue!».
OtmetuMm, 910 Torna (s 1896 r.) Ildeddep, Kak 310 yacto GuiBaeT B
moJeMuKe, IMpPHMNHCaJ MHE elle H TO, Yero y MeHs BoBce He ObL10: 51 rOBO-
1 Chibmnall. Protein Metabolism in the Pla

¢ B stoM ouept

1939, erp. 57—58.

1eHO MHOrO MaHHR MoMM paGoram (cM., ocoben#o erp

52—104): Tam ke nomene NOPTPeTH psiZa aBTOpOB (BO ¢ Ilynsue), paboran-
HIHX Mo BOMpocaM o pacnaienun Geakos H oGpa3oBaHuH rHHA, NPHYEM H3 Py
CKHX aBTOPOB [IaHBl TOpPTpe Bopc 1 # [lparnmHIKC

? 3necs 'nbHesrn BOCTIPOH3ROAHT TO™ CcaMHH PHCYHOK Gotel 1897 r., wotopumii
uoMemen B Hacrodulell craTtoe Ha crp. 30.

4 3nech WMeeTCA B BHAY HENOAHHI KOJIHMECTBeHHLL NPOAYKTOB FHAPOJAH3A

TO BpeMms.
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PHJI, YTO acnapardH He HAET Ha CHHTE3 GesnKa B 3THOJMPOBAHHOM pacre-
HuH, a Ilpepdep mucan tak, TouHO 7 FOBOPHI O DACTEHHH Boobite. $lcho,
YTO Ha CBETY acmaparHH HCHoJL3YeTcs PACTEHHEM IMs CHHTE3a OesiKa, Kak
3TO BHJAHO, HampHMep, H3 c/jaeAyIOLIEero MOErc OnbLiTa (1897) ¢ mpopacra-
HEeM Ha cBeTy, 6e3 jocTapjenus a3oTa H3BHe (puc. 5). 31ech BHAHO, UTO
3a crajgdelt pacmaga Oesika
HACTYIAeT 3aTeM CTaJHf CHH-
resa, MpPH KOTOpOit mnortpe6-
MATCA Kak aMHHOKHCJIOTHI,
rak H acmaparudH. Ho scHo,
4yTO acmaparHH mnorpebiasiercs
B Tmpolecce CHHTe3a Oenka
He TaK, KakK KOrga-to aymasn
JleB, MONYyCTHBUIIHIE MpPOCTYIO
MOJIMMEPH3aLHI0  acmaparuHa
IpH OAHOBPEMEHHOM BXO¥KIeE-
HHH TJIIOKO3bl (3TO OBIIO 10O
pabor Omuas Pumepa),—
acraparuH CIYXKHT Kak Ho-
cutenb rpynnet NH. Xora
3/lecb Mbl HMeeM Jejio C JIBY-
MA  MOJIOXKEHHSIMH  TPYIIbI
NH;, o HU 0ofHO He O3HayaeT 3aKpeIVIeHHUA HAMEPTBO — HE TOJBKO aMHI-
Hasg, HO W aMHHHas rpynna crnoco06Ha oCBOGOMIATECH M HATH HA MOCTPOE-
HHe JIIOGBIX aMHHOKHCJOT B pacTeHuH, o ueM Oyner peub HuxKe. B tom
CMBIC/IE, UTO acmapardH ApasieTcs HocuTeneM rpynn NH,, koTopble nmosjHee
HCIOJIB3YIOTCST PACTEHHEM B LEJAX CHHTE3a, OH MoXeT OblTh, €C/IH YTOIHO,
HA3BAH pe3epBHLIM BEUNIECTBOM, HO OTHIOAb He TpaHCMOpTHOA Qopmoil
PE3epBHBIX Aa30THCTHIX BemecTs cemeHoxodeil, Kak aymana Tldeddep, Tak
KakK o0pasyercd-To OH HE B CEMEHOM0JIAX, 4 B YHEPrHYHO AbIIIAIIHX PacTy-
X crefaeBrIX opraH€ax. !

Mot BEIBOL O TOM, YTO aMMHaK, 06pas3yOUmHiCS B pacTeHHH, BHOBb MO-

0%

1

.;* .f:? 15 3:? died

Puc. 5. Perenepauus Genkos Ha CBETY
(onnit ¢ Lupinus luteus)

1 [Tepsele yKazaHud Ha TO, UTO SHeprHs ofpasoBauWs  acmapardia (uam rawoTa-

MHHA) 3aHa ¢ suepruedl AWXAHHA H 49TO TO H [OpYyroe 3aBHCHT OT TeMOepaTyphl, AaHb
Guiin B 1874 r. JlackosckuM (Mocksa, kadbegpa arpoxumuu MILY) B ero paGote no
npopacTannio THKBenHHX ceman, saTeMm Ilaanaaun ormeyas csfsh ofpaszoBaHnd acnmapa-
FHHA ¢ KHCJAODOAHBIM AWXauueM (cM. Ck gelme). Muoit Guln no 1eH BOMpOC,
H3MeHfeTcsl JH [PH NOBHILIEHHH TeMNEPaTypHl 3HEpPrad HaKOMJIeHHi acnapardHa coob-
pPasHO KpHBOH poCTa WIH KPHBOH JABIXaHusi, OpPHYEM  ONBITH 1899 r. panam oTBET B

noaAL3y BTOPOro TaK Kak He Obljio ofH

mymMa npun 25—28° C, a
nuTa (10 35°C) pocno #

NOKa3uBAIOT caeayioune undpu;

HEelpepLiBHO C BO3D {eM TeMIepaTypu B

{OJIHYECTBO acnaparu

i W0 @8 9
I. Cyrounaa y6uan Gea-
; i ) xa_fno NV, . . 1.429] 3.807. §.220],
Onur 1 1 1L [iputuan N ac
\ PHHA . o o v v v s 0.579), 1.2001, 1.48%
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TpeO/adgeTcs B mpollecce CHHTe3a acnapardHa, OCHOBHIBAJICH Ha ONbLITax
1894 u, ocobenno, 1897 r. [Tostomy, koraa B 1898—1900 rr. nosiBHAHCH
noytn ozuospemenuo paGorul I1. C. KoccoBuua B ITerepGypre u Mass B
[Tapuke, ! OKOHYATeJbHO HOKAa3aBllIHe MPAMOE YCBOEGHHE aMMHakKa, BBOIH-
MOTO 4Y€pe3 KOPHH, TO f MOT TOJLKO IPHBETCTBOBAThH 3TH paboThl, Kak
CTPOroe 3KCNepHMEHTAJbHOE J10Ka3aTeJbCTBO [OJOXKEHHS, MJIA MeHd
a priori GbIBIIEr0 HECOMHEHHBIM.

KoccoBuu BnepBbie mpoBes OMBIT MO aMMHAYHOMY NHTAHHIO pacTeHHH
[pH OCYILEeCTBJCHHH ABYX HeOOXOAHMBIX YCJOBHI: HE TOJNLKO COBEPUICHHOW
CTEPH/JBHOCTH Cpelbl, HO H yCTpaHeHHs (DH3HOJOTHYECKOH KHCJIOTHOCTH
(NH4)2SO4, xkoTopas cHH2KajJa pesyabrathl B onbiTax Pitsch, o koTtopsix
ynomuHajoch pavee. He xacasch sjgech CyleCTBEHHOTO NMpPOJABHIKEHHsS BIIe-
pea B 06JacCTH METOAHKH CTEPHJBHBIX KYJBTYp BBICIIHX pacTeHHH, MOCTHI-
uyroro KoccoBHueM, OTMETHM JIHIIb, YTO OH /S CMArYeHHs KHCJIOTHOCTH
BBOJHJ HJH MeJ, WIH THAPAT OKHCH jKeJe3a, H €My YAaJoch MPH ero mo-
CTaHOBKe OMbiTa (mocTeneHHoe BBedeHHe CyJjibhaTa aMMOHHS BMECTe C MO-
JHBHOH BOAON) MOJAYYMTH NPH aMMHAYHOM NMHTAHHH HE TOJBKO BOQGIe

XOpOUIIHe Pes3yabTaThl, HO HHOTAA Ja)ke Jyullde, 4eM MPH MHTAHHH CEJHT- )
poi. Bor npumep u3 ero ombITOB:

Bec pacrenud KomgecTeo adora
(2 r) B HHX (B Mmr)
H LSO CaCOy .t 3.00 67
B SO L O ), .. . . .. . 895 127
CaiNOy ), +CaC0;, . .. 4 .« o . 3.05 77

B 10 BpemMs kak KoccoBuu paGortan ¢ mecuaHbIMH KyabTypamu, Maas
NpHMEeHHST BOAHBIE, NpPHYEM Yy HEro Takxe ObLIH ciaydan Gosbilero ycsoe-
HiA aMMHAYHOrO a3oTa, 4YeM HHTPATHOro, a KpoMe Toro, OblL1 ciaydaii, B
Komfnom mpu  oxHoBpemenHoMm BBefewnd B pactBop Ca(NOs): u
(NH4) 2SO, (B npucyrcreir CaCO3) pacredus NMOIVIOTHIH aMMHaK A0 KOH-
114, HATPATHBI e a30T 4YacThI0 OCTAJICH HEHCHOJb30BaHHBIM.

OTH OTAeNbHbIE C/YYaH, TOr/la Kas3aBINHECHs HCKIOUEHHAMH, € MOJHOH
peryJspHOCTBIO NOATBEPAHAHCH, Koraa Mbl Hauaiad (¢ 1900 r.) cucremartu-
YJeCKH H3y4aTh CBOICTBA a30THOKHCJIOrO aMMOHHA. DTa COJb, BONPEKH roc-
MOACTBOBABIIHM TOrZa NpEACTABJEHHAM, OKa3ajaach (H3HOJIOTHYECKH-KHC-

t n.e 28* 35—36°
I. Cyrounas y6iuae Gea-
- RA (N0 N)o + o o v » - 2,80, 4.059, 4.40%,
Onut II II. TNpu6uan N acnapa-
D | ks urhe 0., 14%, 0.81%, 0.97°%%,

(BeaxoBHe BeHleCTBA M HX NpeBpalleHHs B PacTeHHH B CBASH C AbHXaHHeM H ACCHMH-
JAauneir, 1899, ctp. 61).

1 )Kypuan onutHOf arpomomnuu, II, 637 u Annales de I'Institut Pasteur, XIV,
26. B cymmuocTH, KoccoBHu npposen cBOH ONMTH paHbime, YeM Ma3s, a HMeHHO: B
1897 r., HO TaK Kak OH CBOeBpeMeHHO He Hamedaran coolUieHHs O cBoeil pabore 3a
rpamMiteil (4TO ¥acTo YOYCKAOT H3 BHAY pPyCcCKHe aBTOpPH), TO TaM CHYHTaeTcd, 4TO
M833 HE])LH)H“i YCTaHOBHJI NpAMOe HCOOJIL30BAHHE aMMHaKa BHICIIHMH pacTeHHAMH, Ges
yuactus uatpupukauud. Kpome Koccopnwa m  Mass, mo stoMy Bompocy sacaymKHBaer
“Eue BHEMIRTH ~pAo0Ta Ynofuten, Peadadtitstaitinbne Tokabifabaed, '0950, 75,

3 MNpsummaukos M. H. %
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“ IOH, T. €, aMMHAaK MOIJIONIAeTCs] KOPHAMH pacTenuii ¢ Goaplel KalHOCThIO,
yeM as3oTHasg KHCJA0Ta, W PacTBOp CTaHOBHTCA KHcauiM. Bnepsuie B 1900 r.
| Mbl MOIAMETH/JIM 3TY KHCJIOTHOCTb OJsiarofgapsi KOCBEHHbIM fABJeHHAM (pac-
{| TBOpsAIOLIEe HefiCTBHE OCTATOYHOH KHCJOTHOCTH Ha ¢ochopHT B UECHaHbix
KyJabTypax), a 3aTeM oHa Gblla yCTaHOBJIEHa HEMOCDEeACTBEHHO TaKke H B
CTEPHJBHBIX KYyJabTypax. He ocranasiuBaeMmcs 3Jlech nojpobHee Ha 3Toil
CEpPHH ONBbITOB, TaK KaK HaM INpPEeACTOHT elle BEepPHYThCHA K HHM BO BTOpOf-'[
YacTH Hacrofued paGoTsl

Hrak, K Hayaay 3TOro CTOJIETHA MOJyueHbl ObLIH CTPOrO YCTaHOBJIEHHbIE
[laHHble, JO0Ka3biBAIOLIHE BO3MOXKHOCTh XOpOILIEro YCBOGHHSl aMMHakKa pa-
creHusMH Ge3 mocpencrsa HHUTPH(PHKAUHH; C 3TOrO MOMEHTA CJeNyeT CuH-
TaTh CTaJgHIO AHTHTE3bl HPDHJE]{HOﬁ, HacTymnuaa CTaiud CHHTE3a — IIPH3Ha-
HHE 000HX HCTOYHHKOB a30Ta HEMNOCPEJACTBEHHO AOCTYMHBIMH I pacTeHHS.
OnuHako emie A0ATO 3TO ObJIO H3BECTHO TOJIBKO OrpaHHYEHHOMY KpyTy che-
IHaJIHCTOB, Macca XKe arpoHOMOB NpoAo/IKajda AyMaTh, YTO aMMHaK JoJ-
JKeH HENpeMEeHHO MOJABEeprHyThbCAd HHTPH(HKALHH, 3TOT TE3HC MPOAOJIXKA
noBTopAThCA B yueOHukax (u gaxe B 1936 r. Cennxosrus neuatan yue6-
HHKH, B KOTOpPHIX BCE elle YTBEepPMKIaJoCh, YTO TOJBKO B OKHC/IEHHOH ¢opme
430T AOCTYNEH pacTeHHsAM). 1

K Hayasy 3TOro crosetusi Bce HMeBIIHECS (akThl MOATBEPAHJIH HaMe-
YEeHHYI0O MHOH CXeMy TmpeBpallleHHsl a30THCTHIX BEIIECTE B PaCTeHHH:

6eJ0K = AMHHOKHCAOTH —> AMMHAK —> acnapariH = aMHHOKHCAOTH = Genok

dMMHAK H3BHE

Opnako He BCe MEpPexoabl MEXKAY 3BeHbAMH 3TOH uenH ObLIH 3KCHepH-
MeHTalbHO mpoBepeHbl, Tak, yvacTHe aMMHaka B oOpa3oBaHHH acraparnHa
3a CueT a3oTa AMHHOKHCJIOT [pPH NPOPACTAHHH JIOTHYECKH BbITEKafio U3
MOHX onbiToB 1897 r., HO 3TOT CKpBITHIA aMMuak, GbICTpPO moTpeb/seMbli B
npouecce cHHTe3a, oGHapy}KeH ewle He Gbul. DTOT mpobes MNomojiHeH Obla
B. C. Byrkesuuem (1904), xoropuiif, npoiiaa wkony Ilyabue, Bex uccne-
NOBaHHS Hajblie B TOi e 0641acTH, KaKk H sl (B YaCTHOCTH, OMHChIBaeMbie
HHXKE ONbIThl MPOBeNEHBI HM B Moeil jaGopaTopHH, HO OH paboTaj camo-
CTOAATEJBHO, B KauecTBe acnHpaHTa-A0KTOPAaHTa).

* B ponpoce 0 3HaweHHH HHTpHOHKAaUWH HepeaKo CMEIIHBAIOT JBeé CTOPOHBI:
1) uncro GH3HOJOrHYeCKHE BONPOC, KOTOPHIf paspemied BHINEYNOMAHYTHIMH ONBITAMH, W
2) Bonmpoc HOpPMAaJbLHOrO peXHMAa B MOUBE, B CMHIC/Ie MOMKHOH ee aspaudH W noaaep-
JKaHHA peakKlHH B H3BECTHOM HHTepBaae; BOT B sTolt NNOCKOCTH Bonpoc o I[i!T[)H(bI{K(l-
ILHH COXpaH#AeT 3HaYyeHHe, TAK KaK OTCYTCTBHE HIiTp][(lJI!I{(luH]t ofo3HavaeTr KuKDl’;‘"Iilﬁylb
HebjaronoJiyuyne, HanpHMep OTCYTCTBHE aspaupH BeaencTsHe H30HTKa BJIArH  HJAH
H3/HMHed NJAOTHOCTH MOYBH, 4 3TO MellaeT OAHOBPEMEeHHO H  HOPMAlbHOMY  pocTy
KYJAbTYPHBIX p&iL‘T(_‘E!J{I"l. Touno Tax e Kncias peaknia MOYBH, NOAABAAOMIAA AeATENb-
HOCTb ll]lTpilQ‘)I[K:LTtHJUZL B TO Xe BpeMA noiasianer pocT H foasmIHHCTRA BLICIIHX
p:’lCTD]IElFI; H3BECTHKOBAHHE B STOM ciayyae O03J10POBIAET NouBy H, BOCCTAHAB/HBAN
HUTPHOHKALHIO, OJAHOBPEMEHHO NOBHILAET M YypoxXail. ITosToMy mamuusocTb HHTPHH-
Kauud spasercs GraronpuATHBIM & MOKasaTeJeM € TOYKH SPEHHA OLEHKH IJIOAOPOAHS
noYyphl.
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Hexona wna upeit ussectHoro ¢usuonora Kiaoga Bepuapa, uro amecre-
3HPYIOIHE BElecTBa MOAABJSIOT MPEHMYIIeCTBeHHO CHHTETHYECKHE Mpolec-
Cbl, He 3aTparHBas MpoleccoB pacnajia, DyTkesnmu moaBepr pocTKH geif-
CTBHIO ToayoJa. Toraa cHHTE3 acmapar#iHa MOAaBJsAJCH, H aMMHakK, MHOIO
JIOTHYECKH MpENBHIEHHblH, Obll OOHADYXKEH HM 3KcmepuMmeHTalbHO. Kpome
Toro, ByTKeBHY nokasan, 4TO ec/iH POCTKH JIOMHHA JAOJblIE BHAEpPKaTh B
TEMHOTE, [JOBeas A0 YIJIEBOAHOrO TOJIOLAHHA, TO OHH TakKXe HaKOIMISIoT
aMMHax.

Ouepnano, o6pasoBaHHe aMMHaKa HMEET MeECTO B HOPMAaJbHBIX pacTe-
HHAX, OH ABJAAETCA HEOOXOJAHMBIM 3BEHOM B [Ipollecce MpeBpalleHHs a30TH-
CTHIX BelllecTB BOOOGIIE, HO OOBIYHO MBI €r0 HE MOXKEM YJOBHTh BCJEACTBHE
ObICTpOro mnepexoxa B aMuaHyw dopmy.

[ToBTOpsAs CBOit ONBIT ¢ aHecTesHeil B GeckucjaopoaHoil cpene, ByTkesnu
He MOJYuns 00pasoBaHMs aMMHaKa; CJeJOBATeNbHO, HYXXHO AyMaTb, YTO B
3TOM cJaydae obpasoBaHHe aMMHaKa CBA3aHO C NHpolleccaMH OKHCIHTE/b-
HbIMH.

ITHM B H3BECTHOH Mepe CriaKHBAeTCA CTeNeHb Pa3JTHUUs MEeXKAY BhIC-
IMHMH PACTEHHSAMH H, HalnpaMep, IIECHeBLIMH IpHGAMH, OTHOCHTE/IBLHO KO-
TOPBIX AaBHO H3BECTHO, YTO OHH CMOCOOHBI JOBOAHTH pacnax Genkos He
TOJBKO N0 AaMHHOKHCJIOT, HO H N0 aMMHaKa, MpHYeM NOCAENHHH MOXKeT
HHOrZa HAKOIIATHCS B 3HAUHTE/IBHLIX KOJHYECTBAX. YCJIOBHS TAaKOro Hako-
MAEHHA BbLINCHEHbI, MEXAY NPOYHM, TaKuMn HaOmioaennsmMun ByTkeBnua:
cnocoGHOCTh HekoTOphlx GopM (kak Aspergillus) npu nutanun GeakaMmu
HaKOILISITE 3RAYHTEJ]bHble KOJHYECTERa aMMHaKa HIeT MNapajjiejBHO ¢ HX
cnicoOHOCTBIO BhIpaGaThiBaTh KHCJAOTHI (llaBeJeByl0 KUCJIOTY), HeHTpaJiH-

3yuHe aMMIIaK. Ecan HCKYCCTEEHHO YCTPaHATb KHCJOTHOCTbL, BROJAA, Ha- -

npuMep, Mes, 1o Aspergillus samennsieT HaKOIIEHHEe aMMHA&Ka, OrpaHW4H-
Bafich paculenyiendeM OGesiKa HJIM MeNTOHA A0 aMHHOCOEAHHEeHHH (B XKHIKO-
CTH HakemasaioTca JeluuH ¥ THposuH). Hpyryio Kaptuny nawt Penicillium
# Mucor: ne Gyayun crnocoGHbI K 06iIbHOMY ©6pa3oBaHHIO KHCJIOT, OHB
00BslgHO 00pa3yloT Majo aMMHaka W MHOro amuHocoenuHenuit. Ho ecnu B
OKpY}KAIOUlyI0 cpely BBOJIHTh KHCJOTHl (Hampumep docdopHyw), To H 3TH
OpPraHu3MBl JOBOJAAT NpeBpalleHHe a30THCTHIX BelIeCTB 10 aMMHaKa, KOTO-
phlii HAKOMJSETCA B JKHAKOCTH A0 TeX Mop, MOKa peaklHs elle MOXKeT He
MepexodHTb B LIEJOYHYIO.

CienyioluM 3TanoM Hamux paGoT mo acmaparuny Gblla 3KCmepHMEH-
TaJbHas MPoBepKa MPeinojoXKenns, 4T0 ecJIH «CBOH» aMMHAK pacTeHHe
oGe3BpexuBaeT, norpe6asisa ero B npounecce o6pa3oBaHHd aMHI0B, TO, BEpoO-
SITHO, M H3BHE MOCTYMAIIHA aMMHAK JOJIKEeH MNOHTH [peXxae BCero Ha
o6pasoBanHe aMHHHLIX W aMHIHBIX TPYIN B acnaparuHe H rJIIOTAMHHE H B
sToid obe3spexkenHoll ¢opme ObITh TOTOBBIM pe3epBOM /s CHHTe3a pAla
dMHHOKHC/IOT, BXOASUIHX B cOCTaB GeJKOBOH MOJeKy/abl., Tak Kak Ha CBeTy
CHHTETHUECKHE MpOollecchl MPOTEKAalT 0YeHb OLICTPO H NMPOMEKYTOYHBIE ITPO-

1 ByrkesHu B. C. PerpeccHsubifi Meramopdoa GelKOBHX BelecTs Yy BHCIIHX
pacrennit, 1904.
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OyKTbl 4acTto OblBaeT TPYAHO YJIOBHTb, TO Mhl Haya/H HAUIH OMBITHL C Npo-
pPOCTKAMH, pa3BHBAIOILMMHCH B TEMHOTE, HO €IIC 3aBeOMO He HCYepmas-
IIHMH 3amaca 0e3a30THCThIX MaTepHasoB,

Henn3si ckasaTth, 4ToObl B 3TOM HalparJeHHH He ObLJIO paHee CHE/NaHO
MONLITOK, OAHAKO MOJYYEHHblEe pe3yJbTaThl ObIIM NPOTHBOpeuHBbl. Tak, yue-
uukn Ockapa Jlesa B Anonnun — Kunomuta u Cysyku euge B 1895—1897 rr.
yTBepHKAaaH, YTO HMH AOKa3aHO OMbITHBIM NyTeM ofpa3oBaHHe aclaparsHa
B PACTEHHH 3a CYET BBEJEHHHA aMMHaKa WJIH MOYEBHHBI .KAK Ha CBeTy, TakK
i B TemHore. [lo wuaee, Kaszajsoce Obl, yreepxaenus Kunomnrta u Cysyku
LOKHB! ObITH NMPABHJILHBIME, HO HX 3KCMepPHMEHTAJbHble JaHHbie ObLIH He-
coBepuennbl. ' B To ke Bpemsa Jlopan (Benwrus), npumensas Gosee crTpo-
THe aHaJMMTHYECKHE METO/bl, HE MOr MNOJY4YHTh 3aMeTHOre MNpHpOCTa Opra-
YHYECKHX COeJHHeHHH B TeMHOTe, CHHTe3 LIeJ TOJBKO Ha CBeTY; TaKHM 00-
pasoM ero jauHble npoTHBopeunyn BeiBoAaMm Kunommura u Cysyxu. 2

Takum o6pasom BOMPOC 3TOT HYXJAaJcsd B SKCNEpPHMEHTAJBHOR mpoBep-
ke, MO3TOMYy MHoil, HayuHaa ¢ 1909 r., 6wl opranHsoBan paj paGor c pas-
HLIMH pacTeHHAMH, C pas3/JHYHLIM 3alacoM B HHX YIVIEBOAOB KaK INEpPBHY-
HBEIM (B 3aBHCHMOCTH OT cOCTaBa CeMfH), TaK H BTOPHYHbIM (B CBfI3H CO
crajuel pasBrTHsi nmpopoctkoB). Torza okasanoch, YTO B 3aBHCHMOCTH OT
YC/JIOBHi OMbITA (HCTOYHHKA a30Ta, BHJAa pPACTeHHS W Mp.) pe3yabTaT Moay-

gaercs pBS.'II{‘IHhII’I, 4TO MO3BOJIHJO HaM pasliesIHTh pacTeHHs MO NOBEAEHHIO
NPCPOCTKOB ‘Ha TPH Tpynmbl, ® a HMEHHO;

1 3apaBble MBICAH, NOCTYXKHBIIME HCXOAHWM NYHKTOM JAAf  paGoT HA3BAHHBIX
ANOHCKHX HccaefoBateneil, mexoaunuw or ux yuuress Ockapa Jlea, HO Hcno/jHeHHe He
OTBEYa/I0 JIOJKHOMY YpOBHIO cTporoctH. S B ceoe BpeMs (B auccepramuu 1899 r.)
MOABEPr KPHTHYECKOMY paabopy sTH paGoTel, mpHYeM raaBHbiM  jedexToM paGoThi
Kunomnta (College of Agriculture, Tokyo, Bulletins, vol. II, Ne 4, 1895) cunraa
OTCYTCTBHe B HHX onpejeseHuii aMmuaka (laxe npH ONETax NHTanHa pacreHHil 1%
PaCcTBOPOM XJIOPHCTOrO aMMOHHS); mno3ToMy uwndpe Kunommra ans acnapar#ma Ha
caMoOM Je/ie O3HAYalOT CYMMY as3oTa acnaparHHoBoro M ammuavsoro. PaGora Cy3yku
(ta xe cepua, vol. II, Ne 7, 1897) nmpeacrasider mar Bmepel, OH MNpHMEHAET Yyixke
Gonee caabue pactsopual, NH4Cl (0.194), no onate u B sToft paGore mnoueMy-TO ompeje-
JieHHe aMMHaKa, Kak NPaBHJIO, OTCYTCTBYET, KpoMe JHIIb OfAHOro onurta (c rpeunxof),
B KOTOPOM OHO BLIFIBUJIO OTCYTCTBHE NMPHPOCTA AacmaparHHa; a MeMay TeM, MOXKHO Y-
MaTh, 4To y Cy3yku ZeficTBHTeJbHO GBUIH CAyMaH CHHTe3a acnapardda 3a CUeT aMMH-
aKa, HampuMep, B OnuTe ¢ moicoiHedHuxkoM (0.99°/0 asora s Buae acmaparuHa + aMMH-
ak, npotue 0.29°/c B KOHTPOJBHHIX pacTenusax), Ho mouemy Cy3ykKnm He 3axoTesa caesath
stH uudpH JAOKasaTeNbHHMH, NPOBeAd oOnpejejeHHe aMMHAKA, COBEpIIEHHO HENOHATHO.

2 Laurent. Annales de la science agronomique, 1897, 11, 207. 3amertum, uTO
B8 To BpeMma Kak Jlopam me HaGa0an NPHPOCTA OPraHHYECKHX BellecTB B TeMHOTE HH
3a cuer aMMHaka, HH 3a cuer HuTpartoB, lodnesckuit (Kpaxkom, kadeapa arpoxuMum) B
ToM ke 1897 r. B ONHTAX € STHONHPOBAHHHIMH MPHPOCTKAMH NIEHHIH NOJAYYHA TNOJO-
XKHTeqbHHe pe3yabTaTel. [loasieBckuit mnosropunr i onumTel B 1900 r.  (Bulletin de
I'Académiie des Sciences, Cracovie), npuaae um eue Goiabiyl0 AOKasaTenbHocTb, Ta-
KiM oGpasom [omnesckuil ABANETCA MNepBHIM aBTOPOM, YCTAHOBHUBIIHM BO3MOMKHOCTb CHH-
Te3a Aa30THCTHIX OPraHHYeCcKHX BeULeCTB B TEMHOTe, M ecdu 3T0 OHJIO MM [0OKA3aHO MO
OTHOIIEHHIO K HHTpaTaM, To TeM Gojee 3TOr0 HYXKHO OHJIO OXHAATE AJs AMMHAKA.
OaHako NpsAMOro ONHTA ¢ aMMHauyHbiM nuTtanneMm y loAnesckoro He Gbuio.

3 Cm. [Ipsunmmukos. JKypHana onmTHON arpoHomum, 1912, 673.
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. Pactennsi, B mNpPOPOCTKAX KOTOPLIX NPH MNHTAHAM pacTBOpaMH
aMMuayHbIx codseit  (manpumep, 0.05—0.1°/¢ NH4Cl) aerko obGpasyercs
acraparud; aMMHaK IpH 3TOM B TaKHX DACTEHHSX He HAKOM/ISETCH; THIHY-
#Abli TpHMEp — 3€pHOBBIE 3JIAKH.

2. Y pacrenn#i apyroro THna (ropox, SHKa) BBeJeHHe coJieH aMMOHHSA
C CHJbHBIMH KHCJIOTAMH HJIH HE BbI3bIBAET YBEJHYEHHS COJEpKaHHsA acrna-
parHHa, Wi naxe HAGMIOJAeTCH €ro yMeHbleHHe, BCJENCTBHe MOAaBJIeHHS
pocTa H 3aMelieHus pacnaga 6enkoB; Todbko npu sBefeHnH CaCOs naau-
HAGTCHA HCMOJB30BAHHE AMMHAKA B npollecce o6pa3oBaHHA acnaparusa.

3. V npopocrkos alonuHa o6bl4HO, a Y APYrHX pacTeHHil — npH Kpaiinem
HCTOLIEHHH 3anaca yraesoZos, Aaxe Beegesne CaCOjz He phi3biBaeT CHHTe3a
acmaparnHa, pacTeHHs CTPajfaioT OT aMMHAYHOILC OTpaB/AEHHA.

‘B aTHx paGoTax yuacTBoBajo 3HauHTenbHoe nucao aui: M. C. Hyaos,
0. H. Kawepaposa, ®. T. [Mepurypun, C. H. Kanuukuu, T. HU. Purman,
U. A. Jla6axos, A. I'. Hukonaesa, A. C. Kabaykos, A. IT. Kpacuuckuii,
B. A. Mopozos, A. U. Cumupros. [IpuBeseM HECKoJbKO XapaKTEePHBEIX NpH-
MepoB. !

[TepebiM B 310l cepun Geunr  onbiT, nposedennsii M. C. Illyroseim B
aumy 1909—1910 r. ¢ npopocTKamu ropoxa H suMeHs, npu nutanud  0.1n
pacteopoM NHiCl. Onmbit ¢ ropoxom JAan oTpruate/bHbli pe3yjbTar; He
ToJIbKO He GbliI0 00pasoBaHHsA acmaparuHa, 0 e€ro CoJAepraHue MOHHU3HJIOCh
non BaHsiadeM NHiCl; u ecau 6bl onbiT Gbla MOCTaBJeH TOJABKO C FOPOXOM,
TO Kasajoch Obl, uTO TOATBepaKmaercss BbiBoL JlopaHna o0 OTCYTCTBHH CHH-
Teza aMHJIOB B TEMHOTeE.

* Ho omeIT ¢ sAMMeHeM Haj SCHBIT MOJNOXKHTEJIRHBIT pe3yJabTaT; BOT AaH-
Hele aHaJH30B nocje npeObiBaHHA NpopocTkos B TeueHne 10 nmmelt Ha pac-
teope NH«Cl:

B 100 pocTkax colepxatoch (B Mmr) Boaa Pacreop NH,C1 PasuocTs
BREE I00TE . < uihoaiieconsie BEaAs o DB 161.5 +15.7
INRATA GEHKOB s o (s aus v s 5 4 : 61.8 61.5 — 0.3
A3oTa aMHHOKHCIOT . . . . . . - 46.8 42.7 — 4.1
Asora acmaparuma® . . .. . ... 36.7 53.4 +19.7
AUMRITHOLO AB0TAI| o) dasle ola 0.5 0.9 + 0.4

3aecks MBI BHIHM, 4TO MOCTYNHUBIIHI R pacTeHHe aMMHAK HE HaKOIJISAICH
KaK TakoBOH, HO ero norpeGieHne BHI3BAJO 3HAUHTEJNBHOE YBEJIHYEHHE KO-
JHYECTBA ACMAparHHa; 5TO YBeJHUeHHe B Ja'HOM Cjyvyae [JaKe MpeBbllllaeT
npubbliib BCEro a3oTa, TaK Kak 4acTh acMaparuHa Morja o0pazoBaThesl 3a

, CHYET OKHCJIeHHA aMHHOKHCJIOT, KOJHYECTBO KOTOPLIX HECKOJBKO YMEHBUIH-

jochk. KonnyecTBo asora acmaparnHa BO3pOCJO NPH aMMHAYHOM IHTaHHH
na 19.7 mr, Ho, yuTsi yOblIb aMHHOKHCJIOT, KOTOpLIE MOIJIM OTZAaTh Ha o6pa-
3oBaHHe acmaparuua 4.1 Mr asora, MoJyyHM, YTO 3a CUeT U3BHE MOCTYNHB-

ITIpannmeunkos u llyanos O cudaternyeckom o0pasoBaHHi acnapariia B
pacrennsx, )XypHan onuThoit arposomun, 1910, 533. Cm. Taxxe Berichte der Deut-
schen Botanischen Gesellschaft, 1910.

? ¥YnBoeHHHIT aMHAHHIE a30T.
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fIero asora MOIJIO NEepeiTH B a3or
azory uMmeeMm yrennyeHnwe Ha 15.7 wmr, T. e.
Muax norpebuasca 8 npoyecce CuHTe3Q acnapazuka.
' ()rcioma ObLT CA€JaH BbIBOI,
rpymny CONH:, apyras nonosuna — B rpynny CHNH,; snaunrt, acnaparun
o6pa3oBajicsl He H3 acCnapariHoBOH KHCJIOTbI H aMMHaka, a, HanpHMep, H3
s10/104HOH KHCJOThI, BooGule H3 (Ge3a30THCTHIX BelIeCTB H aMMHaka. !

Tak moaTBepAHIOCH,.UTO ACMAPATHH €CTh He TOJIBKO XapaKTepHbIH mpo-
JLYKT, obpasyiouufica nmyreM BTOPHYHOrO CHHTe3a MPOPOCTKAMH, HO OH XKe
ABJIIETCA MEepBLIM NPOAYKTOM CHHTe3a MpH VCBOGHHH aMMHaka, NocTynaio-

970 [MMOJIUBHHA

OnpT ¢c NPOPOCTKAMH THEKBH

_ Beero asora. . .
Iih A30Ta GenKkom . . .

AMHHOKHCAOT . .

riwwrTaMiHa .
AMMHAYHOrO asoTa

KOMMIeCTEo

B 100 pocTKax colepxanock (B Mr) Bona

1438.3
1153.0
A 82.3

194.3
1 B 8.7

Nl aINnATIICTOCT

Pacraop NH,CI

1 545.4
1049.9
109.8
379.3
(6.4)

AT asrTr e

Pasnocrh

+107.1
—103.1
+ 21.5
+4185.0
— 2.8

185

acnaparuna 15,6 mr; mo oOiemy ke
8ect nOCTYnusUlLl u3BHe am-

dMMHaKa NepexogHT B

i miero H3BHe. _
' Tak ke Beau ceGs MPOPOCTKH THIKEbI, CEMEHa KOTOpoi GoraTel Macaom
‘ (oneiter @, T. Ileputypuna); 3gech TakKkKe aMMHAK He HAKOMIANCA KaK

' , TAKOBOiHl B 3HAYHTEJNBHBIX KOJHUECTBAX, HO 34 €ro CYeT HaKOMIAJICS aMHI
. AMHHOKHC/IOTE (B JaHHOM Cjydae 3T0 OblA INIIOTaMHH).

N
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9TOr0 HHCXOASALIEro psna HDHGJIHE)HTEJH?HOE OTHOLUEHHE MEXKAY CoaepiKa-
pieM 0OeJKoB H YIJIEBOAOB B CeMeHax TAaKORBO:

I 11 11

Bofopue
3aaKe THNA ropoxa Mwonus
1:6 B 1: 0.6

Kouneuno, kpome 3TOro OTHOIIEHHS, OTAEJbHbIE TMpPEACTABHTE]H Ha3BaH-
HBIX TPYNI MOTYT OTJHYAThCA H APYTHMH OCOG@HHOCTSIMH; TaK, HampHMED,
ropox M BHKAa OTIHYAIOTCS OT 3JaKOB Gojbluelf YYBCTBHTEJNBHOCTBHIO K
peakuHH Cpejsl, MOITOMY OHH XYXe MNepeHOCcAT (PH3HOJOTHYECKH-KHCJbIe
conn ammonus, Kak NHiCl u (NHi),SO4, uem snaku; uam ssasiorcs Gonee
YyBCTBHTEJBHLIMH K (PH3HOJIOTHYECKOH HeypaBHOBEMIEHHOCTH pacTBOpa, Bbl-
3bIBaeMOoH OTCYTCTBHEM KaJlbIHA. ﬂoammy Mbl B ONBITAX C 3THMH pacte-
HHSIMH BEOJHJIH BCEeTZa H TaKHe BApHAHTHI, B KOTOPBHIX K COJIAM aMMOHHS
Ao6Gapysiics YIVIEKHC/ABIH KaJbllHil, # 3TO 0Ka3ajoch CYIIECTBEHHBIM YCJIO
BHEM JJIs1 CHHTe3a acnaparuHa y pacrenuii II rpynnel

Hanuste aas Vicia sativa (onsir I'. M. PurMaia) nokaseisaior, 4to CHH-
Te3 acnaparuia wej Toabko npu Haaugun CaCOs, nmpuuem B 3TOM cayuae
BECh YCBOEHHBI a30T OKa3ajcd OTVIOKEHHBIM B PHJE aclapardua.

Onurt ¢ Vicia sativa
I 11 111

B 100 pacremax coxepxasock (8 mr) Boxa NH,CI NH,C1 4 CaCO; ue?x?ﬁ?u 1
BeeroN . ... L oL o il 244 263 42
N Geakon . . . - e von } 109 1 + )
N acmapariHa . . o . 76 13 113 42

e
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(B @une CaSO,) npuHANJIEKHT 2HAUHTEJbHAsA N0JA MOJOXKHTEJBHOIO BIIHS- JIIOTIHH VrJIeBOAaMH, YTOObI Pa3/IHYHA MEXIY 3THMH PACTEHHAMH Cr/jiaJaH/IHCh.
HHS; OJHAKO, ecJH K 5TOMY INPHCOEJAHHAETCS elle HeHATpaansviollee aef- [IpeBpaTuTs MpopacTaOliHii HAYMEHbL B pacTeHHe, OelHOe YIJeBOJAaAMH,
cteue, Kak B caydae CaCOs, To mpouece  cdHTesa acnapardia MpoTeKaer MOXHO JBOSIKO: HJIM NPHMEHHTH MVTh XHPYPrHUECKHH — YIAIHThL 3HI0-
elle 3HEepruyHee. criepM, HJIH 9HCTO (PH3HOJOTHYECKHM MYTEM BbI3BATH HEJOCTATOK YIJIEBO
B kauecrBe oObekra, GefHOrO YIJIEBOAAMH, Mbl B3§lJIH MpexKIe BCEro 40B — MOJOJbIIEe BbilepKaTs AuMeHp B TemHore, OGa mytH GHIIH HCMOJB-
JIIONKH, CeMEeHa 3TOro pacrteH#isi, upesBbluailHo 6Goraroro OGeskKamH, He CO- J0BAHEI HAMH H C OJMHAKOBBIM VycrexoM: obeaHeHHBle VYrJieBoAaMH Mpo-
_ Aepiar BOBCe KpaxmaJjia, yIVIEBOJALl NMpeACTaBJeHLl JIHIIL rajakTaHaMH, OT- POCTKH AuYMeHs BesiH cels Mo OTHOMIEHHIO K aMMHaYHBIM COJIIM COBEpIIeHHO .
| JIOKEHHBIMH B KJIETOUHBIX CTEHKaX, M IPH !POpPACTAHHH JIIOMHH OYeHb CKO- TaK, KaK [IPOPOCTKH JHOMHHA,— B HUX HAKOMISJICA aMMHAK, & He acrmapa-
! po HauMHaeT CTPafaTh OT HejocTaTtka yriaeronos, Ilpu nmutaduu B TeueHHe THH, eCJIH MM JdaBaJHCh aMMHAauyHbLIe COJIH.
5 10 aHeit aMMHAYHBIMH COJIAMH B MPOPOCTKAaX JI0UHHA o0pa3oBaHHs acmapa- Bor pesyavrar ommita A. M. CmuprOBa ¢ pocTKaMH AdIMeHs, KOTOpble
' riHa He Ha6Gmoganock (onbitht M. C. Ilyaosa, 1912); mano Toro, BBEIe Oblnin BhiZepxaHbel B TeMHoTe 21 nennp (BMecro 10 auefi, Kak OBLIO B ONBITE
o HHe C aMMHaKOM TaKHMX KHCJIOT, KaK CepHas H CoJigHas, NoJaBjJfeT y Jio li.i}'.'toﬂil,’i
- NHHA CHHTe3 aclapardHa 3a CueT «COGCTBEHHOTO» aMMHAaKa [CM. HHXKEe O ' g I
3 Bona NH,C1 NH,Cl1 4 CaCO4
YTOOH( naBJje ! *HHTE3: nye e H BEeNeH!} * . I ]
4 . Jlf{.l fijx[ XKe [0oJaBJIeHHH CHHTe3a _'\IUIL_B]HH:T“ B MEYeHH TMNpPH BBEIEHHH Bcero asota (B Mr) . . .. .. .. 163 202 249
3 (NH,)2SO4], ammuak HakomiseTcsi Kak TaKOBOMH; MPH 3TOM, B OTJHYHE OT GanvaEml 80T . noL L ira a5 87
ropoxa H BHKH, BBEJIEHHE CaCOj He Hcmpas/fieT ITOr0 HapyUEHHS CHHTe- 30T aCNapPardHa . . . « + = + & 45 57 37
| THUeCKOH GYHKUHH Yy NPOPOCTKOB JIOMHHA, HO HAo00pOT — acmaparHHa AMKBARHEN 00T & o .« o e G 4 41 3
o6pasyercsl ellle MeHbllle. DTO BHAHO H3 CJEAYIOUIHX LHP: 31ech XapakTepHO HaKOIJIeHHe aMMHaka M yObulb acmaparuHa B CJay- :
" r gae III. I
1 Onwmr ¢c npopoctrkamu Lupinus luteus g . i . 2
il | C JionHHOoM Obl1 npou3seneH o6paTHBIH OMBIT — CHaGKeHHE ero YIVIeBo- |
| I I 11 ; Sngs . : ‘ e '
T B 100 pacrenusx cogepmasoch (B mr) Bona (NH 50, (NH)S0, 4 CaCO, JAaMH. [Ip(””‘i‘ BCEro 3TO CACNaTh, MpOpalNUBas JIONHH Ha CBETY,— TOr/a ac- i
4 3 et i e CHMHJISALHS "allenHe € (paxmanoM. OKaszajnoch, UTO MpH IpO-
¢ OIS ARONE s el s b it s 567 575 535 C IS1HA BbI3oBeT oforalleHne ero Kpaxmajaom. Oka3anock, 4T “n_[ H I} 3 %
| s R N L O e 152 160 170 pacTaHHH Ha CBeTy JIIONMHH Bener cebd, KakK AuMeHb (HJIH JIO00OH MAPYTOH i
IN-acnaparRaa UC: | o'y vt WF o s 258 75 158 37aK),— NpH NHTAHHH aMMHaKoM pacTeHHs obpa3yloT acnapari. Bor t
| Baumuaga S ovole SRk 26 57 68 npHMep: .
I N _ I 1 1 5
[l Ho Torpa y nac BO3HHK BONPOC, HACKOJIBKO 3[€Ch ellle HrpaiT poib H Boaa NH,Cl NH,Cl+ CaCOj '
! BHIOBBIE pAa3/IHUHA H HACKOJIBKO — HaJHUHe VIJieBOJOB; eCJIH BCe JeJlo B Beero asora (B MF) . .. . . .. B8D 968 978
‘. yriaeepojax, ¢ Tu JOCTATOYHO JIHIIHTE SAYMeHb YIJeBS040B HJIH MOAKOPMHTH asoTy GenKkos .'. . i . vo. . o BI7 521 617
ofides asoTa acmaparWHa . . . . . . . 151 291 227
1 I ! Tak Kak B TO BpeMsi CYHTAJOCH, YTO MNpPH CYUIKe POCTKOB JIIOMHHA NOTeéph a30Ta asoTa aMMHaka , ., . s S 20 35 24
| Me NpoHcXOAHT (RanHue JjaGoparopun 2. Llyaeume nnA POCTKOB JIONHHA, He MOJAYdalo- b e
UHX a30Ta H3BHE), TO Ml NePBOHAYAJBHO BCE aHAJH3L NPOH3BOMHIH HA BHCYMIEHHBIX JH  AMMOHHS C CTO/Ib Pe3KO BHpPAXKeHHOH (H3HONOTHYECKO
pPOCTKaX; HO 3aTeM okxasajock, uto mnpu nmutadun NHiCl n (NHi)eSOs4 pocter GoraTsl Gojlee — MOUEBHH: {HOCTb TTH pacTeHHs
aMMHakoM (4acts KOTOpOro COJEpPIKHTCH, OUeBHAHO, B BHIe OHKkapOoHaTa), TaK KakK NpE aKoH KHCJOTHI, (B pacTeHHH M Ha mnepe-
cylllKe Ha0AIORAIOTCA SHAYHTENbHLle MOTepH; MOITOMY UHGMPH AJAA CONEpPKaHHd aMMHAKa XOAMT B yraekueawdi ammonuit). Bor npuwmep:
(H obuiero Ei'JHTil) B S3THX ONBITax MOHHM¥EeHb, H TOJIBKO l]l[i]T[H.I INHA colef dHHA HMcTouswuK azora parHHa HA
B | Mr)
GenkoB H dCnaparHia He 3aBHCEAH OT NOoTepPpbh aMMHAaKa OpH CYLIKe. st §
{t i Takue e pe3ynbTaTh NOJMYYHAMCH MR JUOMHHA H NPH NMHTAHAH XJOPHCTHM aMMO-
i unem (onwr H. Kamwesaposoif). 0, ¢
i- | ! Ecay MBI TOBODHM O HeHOCTATKe ymepodoB Kak dakrtope, BLI3LIBAIOLIEM aMMHay- I. ; :
i 08 oTpasjieHHe Yy JIONH H TMOfoGHHIX eMy pacTeHHHl, TO pasIuYaTh ABa i .
1 cayan: 1) Kpaiinee I IHHe, KOrja Jie3aMHHHPOBaHHe H [e3aMHIHDOBAHHE BHI3B: Orciona BuaHo, uT0 TO Xe pacTeHne (KeATHH ) B IDE TOR Rt
| LOJHEIM HCTOIIE! )I0B;  9TO KOHCTATHPOB B. C. Byrtxkesuuem; 2) TEJBHOCTH ONHTAa MOrio o0pa 3 EORRICCIBg - AGREPHESES | Col
) r i hHIHOT HOCTE (mo ep: 1 (NH)4S04) nm
11 CONpAXeHHOro BAHAHHA H ITOYHOH KHCNOTHOCTH He OTHOCUTEABHO20 HeNoCTaATK HHIHO KH( THOCT! \no cp 1 (NH D :
i . = CORCE VOTD AT ACT Io [eBHIAHO. YT( 2 CJTH I3ATH 1 O3AHHE - BO3pAaCT, TC
(| yraeBon Cloma OTHOCHTCH VIOMSHYTHe B TekeTe MaHHH [llyaosa m Kamesaposoii. CoEceM ycTpansaach. Fo oueBHaHo, 4TO ecJIH B3ATI MNO3AHHAK 303D acT )
1 1 1 T RS g - e gl o AT i~ a s mmae s sme A0 arrrmay o L
Vg HEAGCTa YUK " LAEEGALE 5 "S1Um "Ui§dac " ASHAE T (6 "ODAUCH IC/ibHAm, ATk A NHNO AT IR (RS § ATy, Karl (Wefbd® 8 505§ ECENTIR Phidienl Qs TDleen
ql BAIOT C/eAyiOlHe [JaHHHEe H3 MNpOH3BeleHHHIX B Hamed e JaGopaTopHH ONHITOB tTax Huxonaemoft cM. B Moeill cratbe «AMMuHak Kak anbha u oMmera», 1916, cGopuuk,
il noceamennuii K. A. Tumupssesy).
Il

|
|
‘ A. T. Huxonaesoff, B KOTOpHX ROAy4aauCh jApyrie pesyawtaTel, ecan BMmecto NHJCl n
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Ho Tak kak B 3TOM onbiTe C JIOMHHOM OBUIO 2aMellaHO BJHSHHE CBera,
a OMBITHl C APYTHMH DACTEHHAMH HPOH3BOAMINCHL B TeMHOTE, TO OblIO mo-
CTaBJeHO elle ABa pAAa KOHTPOJBHBIX OMLITOB, B OJHOM H3 KOTOpPBIX JIONHH
moayvyaJq yrieBoibl Oe3 cBeTa, a B APYroM —- cBeT, Ho 0e3 BO3MOKHOCTH
o6pa3oBaTh yryieBOAb!

OnbiT ¢ MHTaHHEM 3THOJHPOBAHHBIX POCTKOB JIIONMHHA TIJIIOKO30H B CTe-
PHABHBIX KYJbTypax OGOb1 mpoBeaeH B Moel jgaGopatopun A. M. Cwmup-
HoBbiM ! B 1918 r., npuuem Oblia HCHONb30BaHA (C H3BECTHBHIMH H3MeEHe-
unamMn) meroxuka I'. I'. Ilerpoea. Okasancce, 4YTO BBEJSHHE TJIIOKO3BI
YBeJHYHBAET KOJHYECTBO aclapariHa H yMeHblIaeT COJepxkKaHHe aMMHaKa.

310 BHAHO H3 CJeAYIOUHX HHDP:

(NH S0, 4 CaCO, To ®e 4 raoxosa
Bcero N na 100 pacrenn#t (B Mr). . 1.002 1.249
BEIRHERN: 3407 ol el G SIS o 216 380
N acoeparmsa .. . UL AN T 490 619
N amMuaka it AL | T 123 82

OnbiT ¢ JionuHoM Ha ceery, Ho 6e3 goctyma COg, nmpoBemen 6ol
O. H. Kawepaposoii. [Iasi 3TOro JIONHH BLIPAILEBAACA MOM CTEKJISHHLIMH
KOJIIaKaMH, B KOTOPHIX CTaBH/JIHChL CTaKaHvHKH ¢ pactBopoM NaOH. Pe-
3yJbTAThl AHATH30B COBMAAANH C TEMH, KOTOpPble ObLIH TOJIYUEHBI MPH MPO-
paluMBaHHH JIOMHHA B TeMHOTE, NMPH OTCYTCTBHH IVIIOKO3HI, XOTA MOP(OJI0-
FMYeCKH H Te M JIPYTHE POCTKH GBUIH COBEpUIEHHO pa3iuuHbl (HA  CBeTy
[POCTKH KMEJH BIOJIHE PA3BHTblEe JIHCTbS HODMAJNLHON 3e/eHOH OKpAacKH, HO
3Tu He Mewajqo HM 3abojeBaTh aMMHAYHBIM OTpABJEHHEM).

Onmrt ¢ XKeATHM JwonNHHOM (Ha cBeTy, Ho 6es CO,

Conepxanme asorta B 100 mpopocTKAX
O6wmit asor  Asor Geaka Asor acmapa- Ammuaqus@ =~ Bee 100 mpo-

(B Mr) (B mr) rHAa (B Mr) asor (B Mr) pocTkos (B r)
5 5 T P SRS R 883.7 166.6 236.9 124.4 7.29
Pactsop NHC1 .. .. 853.9 159.1 231.1 125.5 7.10
100 mT. ceMan . . . . . — - - — 8.57¢

Taxum o6pasoM, nepepaboraB pan KoMGuHAUMIA, Mbl BBIICHHJIH, 4TO pe-
A IIHM (I)ZIKTOPOM B CHHTE3€ acnmaparHHa 3a CYeT BBEJIEeHHOI'o H3BHE
dMMHaKa sABJAAIOTCA YIrJIEBOAbI, 4 HE CBET. Bot CBOIHARA TEEG.'III‘{KEI, pE3HOMH -
pylOWulada Hailld ONbIThI B 3TOM OTHOLIEHHH:

YcaosHd onHTa PesyabTath

Cunrea Haxoraenne

Yraesoau Caer
FasBox acnaparuaua aMmuaxa

I M3 peayabraToB BereTauHOHHLX onuToB, T. XI, 1918, CMm. Takke A. I. Smirnow.
Ueber die Synthese der Sdureamide in der Pflanzen bei Ernihrung mit Ammoniaksal-
zen (Biochem. Zeitschr., Bd. 137, 1923).

* [lowdTHO, 4TOo mpn MAaHHO# mocTanopke onuita (Ges CO:) He Morno OHTH NpH-
pocTa OpraHHYecKoro BemiecTsa, M nostomy pec 100 npopoctkoB Mensme Beca 100 mr.
CEMAH.
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Oy Tabuuuky npu noesake B 1927 r. s BCTPeTHN BbiBelIEHHONH Ha
cTeHe B Jaboparopun npod., Meprenssirepa B Bepande (Biologische
Reichsanstalt), ee Bocnpoussogur Chibnall 8 csoeit mouorpaduu,' Mur-
neek B ceoeil uTorosoii paGore o6 acnaparuse? u Vickery B cBoeil BBOHOH
cTaThe K HCC/IEJOBAHHI O XHMHYECKHX NpeBpalleHHAX a30THCTHIX BEILECTB
B JHCTBAX Tabaka. ®

U3 coBoKynHOCTH BBIUIENPHBEAEHHLIX JAHHBIX HAIIHX OMBITOB BHITEKajaa
MOsl KpaTKasi WToropas (OPpMYJIHPOBKA: AMMUAK eCTb aavtha u omeza 8 00-
MeHe a30TUCTLLX BewiecTé I pacrexull, T. e. C Hero HAYMHAETCS CHHTE3, HM
KOHYaeTcsi pacmaf, H CHOBa
OH BOBJIEKAaeTCst B KPYroBo-
pOT, ec/H €CTh HAJHIO Ges-
asotucThii Marepuan. Cser
NS CHHTEe3a acnaparsHa He
HYXeH, HO CHHTe3 GeJKOB
HoeT TJaaBHbIM oOpa3oM Ha
ceeTy* 3a CuUeT Kak aMH-
HOKHCJIOT, Tak M aMHJOB
(cM. JMaHHBiE OAHOrO H3 HAa-
KX ONMLITOB B rpaduueckoM
u300paXKkeHHH — puc. 5, Ha
cTp. 32).

Bce sTH ABNEHHA S MOMNbI-
TaJiCi OXBaTHTb B CJEIYIO-

meii cxeme (puc. 6), usoGpa-
Xaouleii HeKOTOpPHIH Kpyro- \ /

BOH Mpolecc; npasas TMOJO- NH,
8HHA OTBeYaer Mpoleccam {
pacnajaa, TMPOHCXOASUIHM B N,0, INO)
TeMHOTe (HJIM Ha CBETY, ecJH N0, O,

anwnte pacrenne COy), Jje-
Basi OTBe4YaeT CTajHH [pe- _
Puc. 6. CxeMa npespamennii asoTHCTHIX BEUIECTB

obsaganusi CHHTe3a (Ha cBe- B pacTeHMHu
TY HAH TPH OOHJIBHOM IHTa-
HHH YIJIeBOJZaMH).

Benok Kak HCXoAHblii MaTepHas] MPH pacuajie M KOHEUHLIT MPOAYKT NpH
cuHTese ob6wenunser ob6e MOJOBHHBI Kpyra, BNpaBO, B 30H& PerpeccHBHOrO

1 Protein Metabolism in the Plant, London, 1939, p. 103.

? Physiological role of asparagine, etc., Plant Physiology, 1935, 447.

8 Amide Metabolism in Plant, crp. 762 Gionnerens Ne 399 onsitHolt crannuu B
Komnektkyr (Chemical Investigation of the Tobacco Plant, 1937). 3ty raasy
Vickery YunGuenn xapakrepusyer, kak «the excellent summary of Prianishmikow’s
work» (crp. 98).

¢« Ecap T'. I. INerpoBy ymaioch N0Ka3aTh HajaHyHe cHHTe3a (ejKa B TeMHOTe NpH
OHTAHHH KYKYPY3H IVIIOKO30if H aMMHAKOM, TO KOJH4YeCcTBeHHAad CTOPOHA OCTAaBJAAA JKe-
aatb ouens Muororo (I. I. IMetpos, ¥Yceoeune azora BuHCWHMHE pacrtenusmu, 1918).
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meTtamopdo3a, HMeeM CHayala rRAAPOJHTHYECKHH pacmag A0 aMHHOKHCJOT,
3aTeM OKHC/HTEIbHbIE TMPOLIECCHl MNPHBOAAT K 0o0pa3oBaHHIO acmaparHHa
(CKphITHIH aMMHAK OTMEYeH 3Be3l04YKOi); ecl/iH IoJloflaHHe MPOLO/IKHTCS M
yraeBogoB GoJibllle HET, TO HAUHHAET Cropath Yriepoanas Lenoyka acnapa-
rHHa, aMMHAK CTAHOBHUTCH ABHLIM, H, €CJH BO-Bpems He OyIeT AaH CBeT, pa-
crenne norubGaer or aMMHayHoro orpapiaeHui. Ciena uMeeM 30HY CHHTE3a
HA CBeTY, NMPH JOCTATOYHOM MHTAHHH YIJIEBOJAAMH: aMMHAK, KAK «CBOii», Tak
H H3BHE MOCTYNHUBIIHH (M 00pa3oBaBIUHiiCA H3 MOCTYNHBINHX HHTPATOB),
uier Ha obpasoBaHue acnaparMHa (MJaH rJOTaMHBHA); Hajablle Kak aMHI-
HAad, TaK U aMHHHAd TPYNNa acnapardiHa HCNOJB3YIOTCH JJIA CHHTe3a aMHHO-
KHCJIOT, OHH YBSI3HIBAIOTCS B GETKOBVIO IEMOYKY, W TAK 3aBeplIaeTcs Kpyr
npesBpaileHny,

Kak Bbune 610 otmeueno, 1 B 1894 r. usBnek wu3 3a0BeHHs JaBHee
CpaBHEHHE acrnapariHa ¢ MOYeBHHOH, maHHoe BycceHro, HO 3aTeM OTBEPrHy-
Toe nox BausnneM uiaeil [1deéddepa,— oba amnaa okasanuce dopmoii obes.
BpPEXKHBaHHA aMMHaka, oGpasylollerocs NpH OKHCJIHTEJNbHOM pacrnane aMH-
HOKHCa0T, BricenencTBui 51 He pa3 BOSBpallancid K 3TOMY CpaBHEHHIO ¢
TeM, UTOGLl ero yrJyGuTh M NMPOAOIKHTE, MOJIb3YSICh MOCTENI@HHO HAKOIIAB-
wuMea Matepuanom. Tak, B 1912 r. s mucan:

«Mpl BHAeJH BEILIE, 4TO HE BCE PACTHTEJLHBIC OPraHH3MBI OJHHAKOBO
YYBCTBHTEJ/IbHBI K COJIAM aMMHakKa, HMEeHHO, y Hu3muX (mo KpaiiHed mepe y
rpu6oB) 3amedaeTcsi CMOCOGHOCTh MEPEHOCHTh HAKOMJIEHHe 3HAYHTEe/IbHBIX KO-
JIHYecTB 3THX codieil. OKa3biBaeTcst, YTO W HHU3IIHE MKHBOTHBIE TOYHO TaK XKe
A0BOASAT pacnaj GelKoB N0 aMMHAuHLIX COJEH, Ie MpeBpaualoT HX BIOJHE
B aMH/bl H BhIAEJSIOT B GoJblell MM MeHBLIeH Mepe Kak TakoBnie. [IpuBe-
JeM 31ech C/eaylollee ConocTaB/IeHHe, 3aHMCcTBOBaHHoe H3 KHuUrH Pltter,
Vergleichende Physiologie. !

Hs pcero N

BH AeAeHH
NPHXOAHTCY HA

NH; (= 9),)
Actinia .. 100
Muasga . . . . . . .. 62—67
Paxk C e 28—38
Ascaris . . . . . . .. 33.3
Kapakatnua . . . . . . 18.6
Fye .. . ... ... 25.
Exnaua L . 7.5
CoGaka . . . . . . .. 4.3

B o6wem, ueM Bblllle CTOHT JKHBOTHOE II0 OpPraHH3alHH, TeM MEHbBUIYIO
HEMoCpeJCTEEHHYIO POJb HrpaeT aMMHaK CPelH NpoAYKTOB pacnaza Geakos
# Gosiblle 3HA4eHHs MpHOOpeTaloT amHAHble (HJAH HMHIHbie) TPYNNB TeX
AJIH HHBIX GoJjiee CJIOMKHBIX A30THCTHIX NMPOH3BOAHBIX, ¥ Pa3HLIX TPYON Tak-
Xe He TOXIecTBeHHLIX. Tak, MOUeBHHa, MoBHIHMOMY, Gojiee CEOIICTBEHHA MO-
3BOHOUHBIM (a, GEITh MOXKET, JaKe ee paclpocTpaHeHHe OTPaHHYEHO MO3BO-

! Bosiee noapoGHee u Gosee HOBHE MaHHble cM. B KAHre npod. KomrTosiHDA
1940.

«QCcHOBW cpaBHHTeAbHON (HanOIOrHE»
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HOYHBIMH), MOUEBas KHcJI0Ta Gosiee PeryisipHo BCTpedaercs, HaYHHAS C Ha-
CEKOMBIX, Y MOJUIIOCKOB OHA BCTPEUAETCs He BCeria; ee BoBce HeT y may-
KOB W pakooOpa3HbIX, I/le ee 3aMeHseT IyauuH, BechbMa pacrnpoCcTpaHeHHbl
Y MOJIIOCKOB. )

Hntepecen ¢akr, uto y Hacekomeix (Calliphora, msicnas myxa) nab.o-
Jaji B cTaluH JIHYMHKH OOHJABHOe ofpasoBanHe ammuaka (69—82% or
BCEro a30Ta BhIAEJEHHi), OTYaCTH aMHHOB, TPHYEM MOYeBasf KHCJIOTA OTCYT-
CTBOBAJIA; C MOMEHTa XKe OKYKJHBAaHHs BhIISJeHdMe aMMHaKa COBeplIeHHO
nmpeKpallaercs u HaYyHHAeTCs siCHoe o0pasoBaHHe MOYEBOI KHC/IOThl HapsALy
¢ APYruMH, Moka OJHKe He HCCAEA0BAaHHLIMH, MPOAYKTAMH», 1

[TocTenenHo YAaBaJOCh YCTAHOBIITh, BCe HOBblE H HOBbIE UEPTHl CXO/ICTBA
B o0OMeHe BELIECTB Y pacTeHHil H KHBOTHhIX. UKasajoch, 4TO noLo0HO TOMY,
KaK y JOnHHa BBeJeHHe aMMHaKa B CO@IHHEHHH C CHJIbHBIMH KHCJAOTAMH
BMECTO YBEJHUYEHHS KOJHYECTBA acmapariHa (Kak 3To HMeeT MecTo y 3Ja-
KUBbIX:l BLI3bLIBaAET '\’.‘\'[{’H})ll]{jlill(;? ero KoJiH4yecTBa, MolaBJigs CHHTeTHUYeCKHe
npouecchl, TaKk U B KHBOTHOM opraHuame saefenne (NHa):SOs nopasnser
o6pa3zoBaHHe MOYEBHHbI, & NPH NPONMYCKAHHH Yepe3 KPOBEHOCHYI0 CHCTEMY
neyeHd pactBopa GukapGoHaTta aMMOHHA HaGJI0aeTcs MoBbilleHHe oGpaso-
BaHHA MOYEBHHEI. ?

Dtor (akT nobyaHa MeHd NPOBECTH OMbIThl MHTAHHA pacTeHHH GHKap6o-
HaToM aMMoHHa (¢ mobasounbiM BeeneHHem COs Tak, utoObl pH cHH3HIOCH
o 6.5), 1 onbiT MOKasaJs, uTo 3TOT CNOCOD ABJAAETCS HAHJAVHIUIAM AJs BBe-
JleHHss aMMHaka B opraHuam pactennil. M maoGopor, MHe yaanocs Ha ocHO-
BaHHH AaHHBIX (PH3HOJOrHH pacTeHHii MpeacKas’aTh, YTO Y KWUBOTHBIX BJIHS-
HHE aHECTe3HPVIOUIHX CPEICTB AOJAHO NMOAABIATh CHHTE3 MOYEBHHbLI H yBe-
JHYHBAThL KOJMYECTBO aMMmHaka B Moue. Korja s BbICKasaa 3TO NpeanoJio-
JKeHHe NMpH OIHOM H3 MOHX BH3HTOB K AGjepraibieHy, OH cKasajl: «ITo
BeCbMa BO3MOXHO, TAKOH OMBLIT JOJUKEeH caenath Ball JIonnon» (JAeHHHrpan-
ckuit ¢usuonor). Ho Bckope mocie 3TOro pasropopa MOABHAOCH COOGIIeHHE
Jlepnepa B Biothemische Zeitschrift (Bd. 150), xotopniit nan ¢axruueckoe
MO/ TBEPKAEHHE 3TOMY MOEMY MpPeANoO eHH IO,

Jlanee 6buto o6napyxeno H. H. iBanosbiM, uTo H B pacTHTe/bHOM map-
CTBe Yy HEKOTOPHIX 0Gecx/IopoMH/IbHBIX pacTeHHH cOe3BpeXHBaHHE aMMHaKa
POHCXONHT, KAK M Y JKHBOTHBIX, IyTeM o06pa3oBaHHs MOUYEBHHBI, ? MPH-
geM MO4YEeBHHA MOMKET BaKOMIATHCS B 3HAUHTEALHOM KOJIHUecTBe (Hanpumep,
10.79/0 or cyxoro Beutectra y Lycoperdon), BBuay OTCYTCTBHSI OPraHOB Bbl-
nenenusn. danee, H, H. Mpanos nokasan, uto, BBeJsl H3BHE aMMHaK, MOXHO
BbI3biBaTh 00pa3oBaHHe MOUYEBHHBI y rpufoB, a BBOAA IVIIOKO3Y,— YMEHb-

! EAMHCTBO CTPOEHHS H OCHOBHHX mnpespamenHii GelKOBHX BelecTB B pPacTHTeNlb-
HOM ® XwupoTHOoM oprauusme (JKypHan onuiTHOH arponomux, 1912).
Rumpf und Kleine. Zeitschrift fiir Biologie, Bd. 34.
3 [IpHcyTCTEBHe MOvYeBHHH Vv HekoTopux rpHOos (Basidiomycetes) waGawonan bam
PHC) ! I [ !
Geprep eule pambmwe, B 1903 r., HO oH nojarad, uTO OHA MOMVIOMIEHA HMH H3BHe (H3
paGorut Msanoma (em. B Biochemische Zeitschrift, 1923—1927)

ah‘c:{pe.\tczm}s; HHBOTHHX ),
OﬂilOBEpIC‘.i[ 5T0 00T
Takxe Kusenn (Er

genie. Bonpoca o6 ofmapymennn MOUEBHHH y rpuloB Kacaercs
sbnisse der Biologie, II, 1926).

i S

T T L £




T

46 Yacre [. O6 ucrounukax asora pacrenuil

martb ee KoauuectBo. Takum o6pasom rpuGbl MOryT mpHOJHIKATBCH K XKH-
BOTHOMY OPraHH3MYy 1O CHOCOGHOCTH CXKHIATh YIVIEPOAHYIO IHENOoUKY A0 KOH-
a, L0 YIJIEKHCJAOTHI, HE MoJABEeprasch ONaCHOCTH AMMHAYHOrO OTpaB/eHHA, B
TO BpeMs KaK 3e/IeHble pacTeHHs B HOPMaJbHhIX VCJIOBHAX MOTYT HE J0BO-
OHTH OKHCJEHHS A0 KOHIA H MDHBA3BIBATh AMMHAK K UeThIpex- HJH [STH-
yraepoxHoit nenoyke, M ecan mpH KpaiiHeM TOJIOJlaHHH HM TIPHXOJHTCA ee
CIKHTaTh, TO OHH CTPAfaioOT OT aMMHAYHOTO OTPAB/JIEHHS, BCJIEACTBHE HECHO-
cobHocTH 06pa3oBaTh MOYCBURY.

Ecnau Bce 3TH paHHBIe MO CXOACTBY o6MeHa BEUIECTB Y KHBOTHBIX H pa-
CTEHHI Kaca/JHCh KOHEYHBIX CTyMeHEeH (CTamnH «oMeru»), TO 3aTeM MOSBH-
JIHCh JlaHHbIE, OTHOCHIIHECHd K HadaJbHLIM CTYMEHAM CHHTe3a (CTagns
«anpdbi»). Tak, B 1912 r. DMaeH moxazaJ, 4TO €CaH BBOAHTE B KPOBEHOC-
HYIO CHCTeMY 1TeU€HH KeTOHOKHCJOTHI H OKCHKHCJOTHI, TO OHH C aMMHAaKOM
06pasyioT COOTBETCTBEHHbIE AMHHOKHCAOTHL.

Mano Ttoro, okaselBaercs, 4TO H CMOCOOHOCTh BOCCTAHOBJIEHHS TPYNNb!
NO; no NH; He yTpayeHa KMBOTHLIMH: NPH BBEJEHHH B OPraHH3M HHTpPO-
GeHsoJsia nmosiydaeTcss amMHHO(eHo, a NpH BBeNEHHH HHTPOOEH30HHOro anbje-
rujaa — aMuHOGeH30iHas KucaIo0Ta. ?

Ho ecrecTBeHHO, 4TO B KHBOTHOM OpraHuaMe CTaJus Ha4aJbHOTO CHHTe-
3a OCTajach JHIIb B 3a4aTOYHOM COCTOfIHHH, TaK KakK JKHBOTHOE MOJYy4YaeT
rotrosule GeJIKH B MHLIE; OHO TOJBLKO «paclHyCKaeT Kpy»KeBo» HHOPOAHOro
Oesika, ocBOOOXKLasi ¢ nNoMollblo ¢epMeHTOB BeCch HaOOp aMMHOKHCJOT H 3a-
TEM BSJKEeT H3 HHX «cBoe KpyxeBo» («arteigene Stoffe» A6aepranbaena).?

$1 Bbllle ynoMHHaJ, 9YTO MHE, B IHH MOeil MOJOJOCTH, MPHULIOCH 0Ka3aTh-
csa B KOH(pauKTe ¢ obumenpusHanueiM B Espone asropurerom — Ilpedde-
poM H ObiTh, MCXKHO CKa3aTh, Ha BPeMS <«OTJIYYEHHBIM OT LIEPKBH» B Kauye-
cTBE epeTHKa. B To BpeMsi MOHM eIHHOMLILIJIEHHHKOM OKa3aJics, KaeTcs,
toabko Ockap Jles, npodeccop yuusepcHteta B ToKHO (H TO JHIIL OTYa-

! Biochemische Zeitschrift, Bd., 32 (1912); npu 3TOM NPOMeXYTOUHHM NPOAYKTOM
ABJSIOTCH HMHHOKHC/OTH,

* Cum. HHXKe o paGorte I'ypesuua.

? Bonpocy o6 enHHCTBe NpeBpalleHHsl a30THCTHX BelECTB Y pacTeHHll M KHBOTHHX
NOCBSILIEHO MHOIO, KPOMe YIOMAHYTOH cTaThH B JKypHajde onuTHo#t arpomomuu 3a 1912 r.,,
ele HeCcKOJbKO CTaTed H [JOKNANOB B NOCAeAYIOIHMe ToAbl; H3 HHX HaubGonee noapol-
num  sasasiercs Aokaax «Ueber Einheitlichkeit der Principien. in  Stickstoffwechsel
bei Pflanzen und Tieren», caenaunuit B Bépanue B 1927 r. Bo BpeMsa Tak Ha3HBaeMoi
«Hepenan pyccknx yuennix» (Russische Forscherwoche), manmeuaransmit 3atem B cGopHH-
ke «Die Naturwiscenschaft in der Sowjet-Union» (ctp. 215—265), nananuom Deutsche
Gesellschaft z. 'Studium Ost-Europas, 1929,

Kpome TOro, cM. Mo cTaTbH Ha Ty Xe Ttemy B Hayuno-arpoHoMuueckoM xypuane
3a 1924 r., B cOopuuke, nmoceamenHoM npod. Croknasa (Festschrift ete., Berlin, 1928,
Ueber Umsatz der stickstoffhaltige Stoffe bei Pilanzen und Tieren), 8 cGopuuke
«[lpo6aemu Genkas (Buomenrna, Mocksa, 1936), a Takkeé HeKOoTOpHie cTpaHnuuel B Moe#
crathbe B XKypHane Pilanzenerndhrung, Diingung und Bodenkunde, 1934, Bd. 33.
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ct). Xorsa f nedaran cBou paGoThl B AOCTATOYHO PACNPOCTPAHEHHBIX XKYP-
nanax (Berichte der Deutschen Botan. Geseilschait, Landwirtschaftl. Ver-
cuchsstationen), Ho B mwKojax aomuHupoBaa yueSuuk I[lpeddepa. Tak neno
o Ao camoil BofiHbl (1914 r.) u nocaeayioiero 3a Heif mepepniBa cBsi3eil
¢ sarpanuueit. Tonsko B 1922 r. MHe NpUUIIOCH CHOBA monacTe B ['epmaHHio,
BOCCTAHOBHTE CBfI3H, H3JaTh B BepsuHe cBoii yyeGHuk, w Jump B 1923 1.
nesiBHAach Mos o63opnas crathsi B Landwirtschaftliche Versuchsstationen
(na Temy «AMmHak, Kak aib(pa u omera»).!

B sto spema Ildeddepa yxe ve Oblio B JKHBBIX, @ €ro 3aMeCTHTE]b
npod. Pyasing o6paTHiICH KO MHe ¢ npoch00il MpHC/IATh €MY OTTHCK MOHX
craTeii, B TOM 4HCJ€ OpHTHHa/bI pycckux pabor (o6e aHccepTalHd H Mpod.),
yTOObl O3HAKOMHTBCS C HHMH noapoGHee.?

Pyasin opraHu3oBal B cBoeil 1aGopaTopuH cepHio paBor, B KOTOPLIX MO-
BTOps/IaCh MOSl TeMarTHKa, HO, Y4TGBl He JeJaTh TOro JKe CaMmoro, B3AT Obln
apyroro posa 00bEKT — He MO/IOAble MPOPOCTKH, HO JIHCThA PasjIHYHBIX pa-
crennit. [Tonyvanace Ta e camasi KapTHha, Kak ¥ B MOHX onblTax.?

Tax B camoii snaGoparopun [Tdepdepa npeemunkom ero no xadeape Py-
NSHAOM TMOATBepIKJeH Obla Moit Barasix Ha o6pa3oBanne acnaparuda (4 rio-
TaMHHa), Kak Ha cnoco6 ofe3BpekHBaHHA aMMHaKa, obpasylollerocs B pa-
creHdH (a 3TO H 03HAYaeT, YTO acmapardH y 3THONHPOBAHHLIX MPOPOCTKOB
HrpaeT Ty e poJib, 4TO MOYEBHHA Y XKHBOTHEIX).

Kpome mkoasl Pyasuja, MOATBepKAeHHe H DasBHTHE TeX XKe B3IJIAJ0B

* Takaa ofoOmalomas cTaThd, NOABOAAINLAA HTOTH paboT 3a pAd JieT, Ha PYCCKOM
A3HKe GHJa Hameyarana MHOW eme B 1916 r. (cM. cGopHHk paGoT, mnocBAMIEHHEIR
K. A TIlMIIpRJEBy ero y‘l(‘!i]IKZIM]I), HO MO }"(‘.JIDB]ISIM BOEHHOTO H PEBO.’TEOLU{O‘.IHOFO Bpe-
MeHy oHa He Mmorna noaBHTbed B [epMamun panee 1922 r.

2 3pech, NMOBHIHMOMY, MNOMOIJIO cJyyafiHoe OOCTOATE/NLCTBO: TOBOPAT, 4TO JKEHa
npod. Pyasnga — rpysHHka, XOpOLIO 3HAMMIAA PYCCKHA A3HIK.

3 3ameTHM, YTO OTHOCHTEJIbHO OGDA30BAaHHA acmapardHa B JHCTbAX MPH TroJIOLAHHA
Gue paGoTH ellle 3aXodro Ao Toro, Kak Pyaaua unavan paGoraTs B 9TOM Hanpasfe-
unn. Oaun u3 snoucknx yueunxkor Ockapa Jlesa — Miyachi B 1897 r. manmewaran pa-
Goty «Can old leaves of plant produce asparagine by starvation?», B Kotopo#t cooG-
UM HAHALWE © BJAHAHHH TOJOJA3aHHA Ha o0OMeH a30THCTHX  BellecTB B JHCTbAX. Bor
npHMEp H3 €ro onurtoB ¢ JuctbAMmH Paeonia albiflora (B npouestax oT Bcero asora):

o onumra Nocae npefurania B TevHOTE
N Geaxon £6.19 54.79
N acnaparmma 2.71 14.09
To xe aas JAHCTbeB 9Yasd
N Geakon §2.01 62.98
N acnaparuna 5.78 21.75

B onmrax ¢ MOJOAWIMH JIMCThAMM, COOTBETCTBEHHO G6Ojiee SHepPruyHOMY JEIXAHHIO,
acnmapariHa HaxonaaJoch Takke Oogblie, 4YeM B ONBTax €O cTapuMd JHCTBAMH. B
csoe BpeMa paGotsl Miyachi ssuamcs noarsepxaendem Barnsna DBopoauna, KOTOpPHIH
uabmogan ofpasoBaiue acmapariHa He TOJbKO MpH npopacraunn cemsan (Kak Ilpeddep),
HO M B pade JAPYrHX OpPraHos, ecJH TOJALKO pacTeHHsl HCTomuaW sanac yraesoges. Ho,
KOHe4yHO, 5Ta cchska Ha paGotm Bopoaumna m Miyachi caenaHa HaMH He pajH yMeHb-
Wenns 3HaveHHs pafor wKoAW Pynania, npopeleHHHX B IIHPOKOM MacwTtaGe H ¢
ycoBEepIIEeHCTBOBANHON MeToAMKON (KOMMYecTReHHOe ONpejesieHHE TIIIOTaMiHa B MpPHCYT-
CTBHM acnapariHa, KpATKOCPOUHGE ONHTH NHTAHHA JHCTHEB AMMHAKOM 1O MeTOAY HH-
$uasTpauun H T. ML)
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Ha acnapardH H IJIOTaMHH Mbl HMeeM B paGortax Chibnall & ero 1mxkosm
(/lonnon, kadedpa Guoxumun), Murneek (CIIA), Vickery (CLUA, Kousue-
KTHKYT). M ‘Mo3KHO cKasaTh, 4TO B3IJIsiJ Ha 3HaYeHHe acnaparHHa H IJIOTa-
MHHa, BblcKasaHHbli MHoW B 1894—1897 rr. n BeTpeTHBIIMIT Torfa oTpHILA-
TespHOEe OTHoWeHHe co ctopoubl Ildeddepa u ero nocnenosaresnei, uepes
yeTBEpTh BeKa cTan oluenpusnaHueiM. Ho, KpoMe mnoarTeepxjieHuss MOHX
JlaBHHX BO33peHHi, paboTet KoLl Py/asHaa NPHHECJH H HEUTO HOBOE.

Kak npaBujio, y BeiCIIHX pacTeHHil o006e3Bpe:KHBaHHe aMMHAKa JOCTH-
raercs nyteM oGpasoBaHus COeJHHEHHI JABOHHOH QYHKIHH — aMHJ0B aMHHO-
kucyor obuteit popmyaet RCH (NHz) CONH; (nprueM m MoueBHHA, THIHYHAHA
JUIs BHICIIHX JKHBOTHLIX, MOKeT ObiTh paccmMaTpiBaeMa TaK Ke KaK MOHO-
aMHJ aMHHOMYPaBbHHOH HJIJ Kap6aMHHOBOH KHCJIOTHI, & HE TOJBKO Kak JH-
aMHj YroabHOH KncaoThl). Ho Bce e HMEIOTCA HCKJIOUEHHs, a4 HMEHHO:
BCTpeuaeTcd o0e3BpeXKuBaHHe aMMHAKa MyTeM CO3[aHHS OYeHb KHCJOH cpe-
Jbl, IpHYEeM peub HJerT o cnelH(pHYecKol NPHUCNOCOBGJEHHOCTH K TAKHM HH3-
kum crynenam pH (mo 1.2), kotopbie mas GOJBUIHHCTBA BbICIIHX pPAaCTeHHH
iBJIAIOTCA cMepTeabHBIMH, Kucsiaa cpela mogaBisieT AMCCOLHALMIO aMMHAay-
HbIX coJieH, B HeHd Bo3MOxkHO oOpas3oBaHHe KHCJALIX cojeill AuKapOOHOBBIX
KHCJIOT, KaK LlaBeneBas H sibjiouHas, HO JJs 3TOro pacTeHHe AOJKHO o0Ja-
paTh 0COOEeHHOH CNOCOGHOCTHIO HE TOJILKO HePEHOCHTh KHCJAVIO cpely, HO H
co3jaBaTb TeM OoJblie KHC/IO0THI, yeM 0oJiblile B Hero MocTynaer aMMHaka,
TaK, YTO6bl KHCJIOTA BCEraa HMEJa 3HAYMTE/bHLIH MepeBec 1iajJ aMMHaKOM.
Takaa ocobennas rpynna pacrenuit (Sdurepflanzen, onu xe Ammo-
niakpilanzen) Gblia oTkpeiTa Pynssgom n Beruenem (1936), THmM4HBIM
npeacTtaBHTesieM ee fABaAercs Degonia ¢ peakiuuedl KJIETOYHOrO COKa B
1.2—1.5 pH. Ilpn ammuauHoM nuTaHud Begonia nakomiana, HanpHMep,
30.8 mr ammuauHoro asora Ha 100 r celpoil Maccnhl, a TPH NHTAHHH MOUYEBH-
Hoit (0.5%e pactBOp), oGaadaiouiell ype3BLIUANHO BBICOKOH cnoCOOGHOCTHIO
MPOHHKHOBEHHs1 B KJIeTKY (M B HeH pacmagalouiéiics ¢ o6pascepaHHeM yrie:
KHCJOro aMMHaKa), HaKomujioch 3a 3 aug 152 Mr aMMmMHaudoro asora Ha
100 xy6. cm KaeTouHoro coka, 6e3 npH3aHakos Kakoro Obl TO HH OblIO Bpena
ans pacrenus (a 132 mr asora oTBevalOT MNOYTH OEUHHOPMAJBHOMY PaCTBO-
py aMMHauHOM coau), B To xe Bpema (acoas, umeromaas pH kaerounoro
coka okoso 5.6, moruGana yxe or 0.1% pacrsopa MOYEBHHBL.

[Mocnenyioline HCCAEIOBAHHS MOKa3ajH, uTO TpyNia «aMMHauyHBIX» pa-
creHuil PysisHAa He CTOHT OCOGHAKOM, HO YTO MeXAYy STOH rpynnoii u o6biy-
HbIM THMOM <aMHJHBIX» PAacCTEHHH CYLIECTBYCT CBA3b 4epe3 psl MpPOMexy-
tounbix Gopm. OnHako 310 He MeHseT ocHoBHoro caxra, Tem Gosee, 4yTO B
nepexojHblX (opMax, comeprKalllux -KaK aMiIHBIH, TaK H aMMHauyHbli asor,
HabaiogaeTcs BNOJHE 3aKOHOMEPHOE OTHOLICHHE MexIAy 3THMH ABYMs ¢op-
MaMH, H3MeHsoueecs coobpasHo pH kKaeroumoro coxa.

O6c¢crosiTesibhass pafoTa B 3TOM Hampas/JeHiH BLIOJHEHA B TOH xe ja6o-
patopun Pyasuaa Kultzscher. !

1 Die biologische Ammoniak-Entgiftung in hioheren Pflanzen, Planta, Bd. 17,
H. 4 (700).
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Onpenenns cofepraHne aMMHAYHOrO' H aMHJIHCIO asoTa y pasHLIX pacre-
HUll (oTuacTH Jaxe H B PasHbIX OpraHax OJHOro H TOTO JK€ pacTeHHs),
Kultzscher Haxoau/s, 4To OTHOLIEHHE aMHJHOrO a3ora K aMMHA4YHOMY sB-
AseTcs O4YeHb HH3KuM Yy pacreduii, umeomux pH or 1.2 po 3.5,— 3necs am-
«uak rocnoncrsyer. Kpome Begoniaceae, crola oTHOCSITCS HEKOTOpbIE BHALI
Rumex u Geranium, wo cpelln toro e poaa Geranium ecTb BHABI, Y KOTO-
puix pH nexur Mexay 4 u 5 M KoTopble 3aBHMAOT nepexofHOe MOJOXKe-
HHE; H, HakoHell, ¥y GoyibUIMHCTBA BBICKX pacTenuit ¢ pH, paBubim 5—6
Bbillle, Mbl BHAMM Takoe npeobjalaHHe aMHAHONO asoTa Hajx aMMHAYHBIM,
4TO HA MOCJHeNHHI MPUXOAHTCA JHWIIbL OJHA TATHAECATAas YacThb OT MEpPBOro.
BoT HecKoJbKO NMPHMEPOB, XapakTepHu3yIOUIHX 9TH COOTHOLIEHHUA.

CONH

pH NHj! CONH, ! __.\'u: L

Begonia hydrocot, . . . L i 1.29 168.0 9.7 0.05
Oxalls Deppei . . . . : v 1.42 84.0 35.4 0.40
Ruamex scutatts . 2.61 554.0 136.0 0.24
» obtusifol. 3.58 295.0 65.0 0.22
Geranium macrorh. 3.97 120.0 35.0 0.28
Pelirgonium zonale . 4.14 105.0 67.0 0.64
(Geranium sanguineum . . . . 4.68 151.0 589.0 3.91
» BEOIITIT: e 4.99 93.5 288.0 .32
Lupinus albus (Hypoc.) . 4.33 11.2 2298.0 210.00
» » (crebGean) . . 5.60 7:3 410.0 56.00
Phaseolus multifiorus 5.60 38.1 1740.0 48.00

B xauecTBe nNpHMepa H3MEHEHHS HAa3BAHHOTO OTHOIIEHHS B Pa3HBIX opra-
HaX TOro ke pacrenusi mpusellem Aanuble aas Oxalis Deppei:

pH NH, CONH, C(i':iﬁ‘

b |

JHehA: 0 el i 129  13.7% 50.0 3.6
Kay6um . . . . s 4.5 5.0 93.9 19.0

CoBeplieHHO MOCJIeI0BATE/IBHO PA3/IHYHE MEXIY ABYMA TPyNNaMH pacre-
HHI (HaM "wacTell MX) cKasblBaeTcsl NPH BBELEHHH B HHX aMMHakKa H3BHE.

B oZHOM H3 ONBITOB JIHCThSl PA3JIHYHBIX PAaCTEHHH NOrpyXaJHCh 4Yeperl-
kamu Ha 4 Aua B pacreop (NH4)2.SOs xpenoctsio B 0.3%0 (¢ nobGaskoii
CaSO, 0.15%). Begonia mnepeHocu’aa Tako#l pacTBop O6e3HaKasaHHO, Y
Phaseolus e GblJH 33aMeTHBl Pe3KO BblpaKelHble NPH3HAKH aMMHAYHOrO
OTpaB/IeHHs, HECMOTPs Ha TO, uTo y Begonia Gonvluas yacTh aMMHaKa OCTa-
Bajach HenortpeGnennoil, a y Phaseolus mHoro amMuaka mounto Ha obpa-
3oBanne amMujaoB. Eciu no/mo amMuaxa, mepemenuero 8 ¢opmy NHz, Boipa-
3HTE B MPONEHTAX OT BCEro MOTJIOEHHOro aMMHAKa, TO MOJYYaeTcs Takad
mocJie[oBaTebHOCTh 2 (eM. Taba. Ha chaed. cTp.).

3neck BHAHO, YTO YeM KHCJee COK Y AAHHOrO pacTeHHus, TeM MeHee OHO
HakJOHHO K oOpasoBaHHIO aMHI0B, Begonia aaHuMaer B 5TOM OTHOUIEHHH

1 Mr N na | xr cupoit macch.
2 Kultzscher, 1. c. 738.

4 TNpau:amuauxos 1. H.
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._CO.'I\‘]'}‘.HH'III' \_(l mr)

2

- 28
KOHTpoab nuramre (NH)S0, | = 5.0

Pacreunus pH | ©

NHa ‘—i:f).\'ll, NH; - CONH,y

Begonl: semp. . . . . . .. 1.45—1.51 0.22 0.00 8.8 1.2 2
Geranlum micr. . . . .. .| 3.62-369 0.17 0.37 14.0 3.2 17
Pastinaca sat. . . . « + « « +| 5.0-—-5.68 0.15 0.43 12.8 17.6 o8
Phaseolus mult, . . . . .. 5.59—-5.62 0.21 1.3 16.2 20.4 55

aepsoe MeCTO, Y Hee KOJHYeCTBO aMMHAYHOTO a30Ta B 7 pa3 mpeBbillaer
KOJHUecTBO asota amuanoro, Geranium crtout nocpenuHe, a y Paslinaca u
Phaseolus c peakuueii coka, otseqaiouteii pH = 5.0 u Bbiwe, oGpasoBanue
aMHAOB Y)Ke MpeBbilaCT HAKOWIeHHe avMMHaka (3TOT mepepec el Obl emie
Goabiue, ecain Gbl pacTenHst, NO YCAOBHAM OINbITa, HE ObUIM MEpeKopMJaeHb
aMMHQKOM [0 TOrOo, 4TO Hayasad cTpasarhb: Oypas OKpacKa MO Kpadam JiH-
crees y Pastinaca, saBagauue y Phaseolus).

Hutepecen onuiT ¢ NHTAHHEM JIHCTHER PACTEHHH PA3JIMYHLIX THIMOR acma-
paruHom; ' B HeM sfcHO oOHapyXHBaeTcs, YTO «aMMHAauyHble» DACTEHHA He
TONILKO HE HAKJOHHBI K 06pa3oBaHHIO aMH/l08 34 CYeT aMMHaKa, HO H NMpH
BBeN€HHH rOTOBbIX aMHI0B OHH HX i]&'l'.i])}"[].[&l_i\')'l' C (JL'B[}G{}}K,'LEJIl[L‘_\I dMMHaKa,
H 3TOT Npouecc HAeT TeM sHepruyxee, uem wixke pH Knerounoro coka 3THX
pacTeHHil. ;

UNbIT ¢ BBEAEHHEM acnaparHna nposeien Obl1 B cTepuabHoii cpere. JIu-
CThs pacTeHHil ¢ passHunbiM pHl kaeTounoro coka B TedyeHHe ABYX AHEH IH-
Tannce pactBopoM acnaparuna (0.3%), sareM 4 1AHs1 BbIAEpPXHBAJIHCh Ha
BOJle; Pe3yJbTaTbl MpeACTaBJaeHbl B ciaeaywlieid tabauniue:

Cosepwam: N s mr
Pacreéeug pH s Illir[:l::is |3EH3.
NH, |[CONH,| NH, |[CONH,
| |
Bepgania SEMpv siis i hein s 1.46—1.51 0.2210.00|] 2.5]| 4.0 36 |
Rimec erispus . . 3.25—4.0 1.85 1 0.00 | 13.0 | 10.0 52 ,
(Peranitnt wiacr.li. i .54 45 3 62-3.69 0.17 | 0.37 2.6113.9 15
Pastinaca B0L 5 ity vias 5.0 —5.68 0.14 | 0.43 0.7 | 21.0 2.6
Phaseolus mult., . « .. « « & 5.590 -5.62 0.21 1.03 0.4 | 19.4 08

Mbl BHIANM, YTO «aMHAHbIE» pacTenud, uMeiomue pH kierounoro coka 5
H Bhllle, COXPaHAIOT B OCHOBHOM [OIJIOWIEHHbIH acrnaparud Kak TaKoBOii, a
«aMMHKayHble» PacTeHHHA, C KHCJBIM KJIETOUHLIM COKOM, 3HEPrHUHO ero pas-
pywaior Gaarofaps npoueccaMm AC3aMHIHPOBAHHS H J€3aMHHNPOBaHHA (KpO-
Me peakunn camoil no cebe, 3gech, OUEBHIHO, HrpalOT poOJb elle HHIHBH-
lyanbHble CBOHCTBA pacTeHHs, BEPOATHO, CBA3aHHble ¢ ocobennocTAMH pabo-

| Kultzscher, L. c., 744.
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Tl (epmentoB y Rumex). Geranium Kak mpoMeKyTOUHBIl THI MO crnoco6Ho-
CTH HAKOMVIATE AMMHAaK CTOHT NOCpelHIe TakXKe H MO JHEPrdu\paspylieHHs
BBEEJEHHOrO0 H3BHE acnaparuHa.

310 COMNOCTaEvleHHE PasJHYHBbIX PACTEHHH C pa3HOil peaklueil KJIeToYHO-
ro cnka B onmbite Kultzscher (1932) Beckma HamoMuuaeT HAM pe3yJibTAThI
OJHOro MPeABAPHTENBLHOrO ONbLITA, NPOBEISHHOTO y Hac mouTtd Ha 20 jer
paHplue, ¢ BJHAHHEM pa3HbIX CTENeHel KHCJIOTHOCTH BHEUIHero pacTeBopa Ha
cofep)KaHHe aMHUIHOrO H aMMHA4YHOro asoTa y OJHOrO H TOrO K€ pacTeHHS.
B stom onwite, npoeaensom O, H, Kawesaposoii ' B 1914 r. ¢ npopoctka-
MH JKeJTOro JIIOMHHA, PAacTeHHS He MoJyyajn H3BHe HUKAKOrO HCTOYHHKA
a3oTA; npopacraHue (Ha ceTke) un1o B TedeHde 10 AHeli, npu 3TOM K deCTH.I-
JIHpOBAaHHON BoAe MPHOABJANHCH pa3/HUHbIE KOJIHUECTBA CEPHON KHCJIOTHI,
TAaK 4TO ee KOHLeHTpauus Bospacraja ot 5:107* no 107° n; pesyasrathl mo-
JAyuriance caeaytoune (B mr na 100 pacrennii):

Asor Azor et Lt
acnagf :l’l HHL AMMUAKR UTROmeH:
Boxaa 414.5 45.8 9.0
( 00005 n 440.4 55.4 8.2
Pactaop HySO, { 0.0407 » 443.6 87.6 5.6
L 0.001 » 389.5 95.5 4.0

H3 undp tabauusl BHAHO, YTO MPH B03PaCTaHHH KOHIEHTPAUHH KHCJIOTHI
y JionuHa HabJI0aJoCh TO Ke NajeHHe OTHOIIEHUA AaMHAHOrO a30Ta K aM-
MHauHomy, Kotopoe HaGmiogan Kultzscher npu conoctaBienuu paga passauu-
HbIX pacTeHHil ¢ pasjuyHoii (OT NpHPOABLI) peakuHal KJAeTOYHOro coka.

DTOT onbIT He ObLA TOTAA MPOAOJIKEH, Telneph e HYKHO NMPH3HATH ero
3aCNYXKHBAIOUIHM MPOJOJ/IKEHHSA, TAK Kak MPHBEJEeHHBIMH JaHHBIMH (Hapsiay
C MHOHMH HallHMH IIE'!6.’[If)ﬂ_t“UiIH!\!}[:} HAMEYAETCA BEPOSATHOCTE SKCIIEDHMEH-
TaJlbHOrO MpEBpalleHHs «aMHIHOrO» pacTeHHA B <«aMMHayHOe».

BosBspaillasch OT HCK/IOYEHHA K NMpaBHay, OT «aMMHAYHbIX» pacTeHHi ¢
HeoObIYHO KHCJIBIM COKOM K THINHUHOMY NyTH 00e3BpeXXHMBaHHA aMMHaka Io-

! Dra paCota He Guina TOrfa HanmedaTaHa, HO ee pe3yaAbTaTHl OLUIH MHOIO HCNOJNB-
soBaHkl B OG30pHOM cTaThe ¢AMMHAK, Kak ansda M omera oOMeHa a30THCTHX BelIeCTH
B pacrenrn», 1916 (Tumupasesckuit cGOPHHK).

* B cymuOCTH, Te sABJAeHHA, KoTopue [IlyioB HaGmogajl B ONWTAX C JIOMHHOM
(ctp. 40), BuAMMO, Takie MOXHO pacCMaTpHBaTh, Kak cjayyail OpespaleHHs <«acnapa-
rHHOBOrO» pacTeHH: B <aMMHaYHOe» MOX BAHAHHEM KHCJAOTHOCTH, B MAHHOM cjaydae
BEI3BAHHOH  (H3HONOrHYeCKHMH npuunHaMi — nutandeM NHi.Cl wau (NH:)=SOs. Ho
3fech 3aMellaHo elle OAHO OOCTOATENLCTBO — TpaTa YIVIEBOAOB pOCTKaMd JIIOMHHA 3a
10-aneBuutit cpok onuta, Tak uro 4epes 10 gHell ML HMeeM [Jesi0 yie C HHEIM COCTOS-

HHEeM pacTtedus, ueMm BHauaje, Cmeny mpoueccos HYXKHO NpeAcTaBHTL Tak: BHauaje,
eille HMesl HCKOTOPHIi 3amac YrjeBOjOB, JIOMHH ACCHMHJAHPYeT aMMHaK H HaKoMsder
acnaparif, pacTBOp CTAHOBHTCA KHCAHM. OueBHIHO, HA KaKOil-TO CTalHH MNOJKHCIEHHA
HACTYNaeT paBHOBecHe MeX1y CHHTeTHYeCKHMH MpoleccaMH H TeHIeHlUHel K me3aMHHH-
poBanuio nof BiHsAHHeM KHcaoTHocTH. Ho mnpu panbueiltmeft tpate yrieeofios B mpo-
Hecce AnxaHHA paBHOBeCHe He yAepMuBaeTcd, Je3aMuIuHpoBaHHe M JME3aMHHHPOBaHHE
GepyT Bepx, JIONHH HAYHHAET <«pACNyCKATb KPYKEBO» — MepPelnoHATLCH aMMHAKOM H
noruGaer oT aMMHAYHOrO OTpaBieHHs (NpHMepH 9TOl CBA3H MEKAY YIrAEBOAHLIM pPexXMH-
MOM M OTHOWIEHHEM K KHC/IOTHOCTH MHI ellle YBHAHM HHIKe).
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L'IJU,'{C'I'I‘.’[.J.'\I U':}Elil'.l(]B‘dHlF}i aMHIOB, Mbl AOJA HBI OCTAHOBHTBCHA Hd IIUC.’]{‘;‘L_\'!U-
urux paborax Yemm i Mothes, monyuuBiux uHTepecuble AaHHbie NpH Gosee
JETANBHOM HM3yYeHHH TpeBpalleHHss a30THCTHIX BEUIeCTB B JHCThSX.

Ho MBI cHauaja JOJKHLI CKa3aTk O TOM CYIIECTBEHHOM YCOBEpIIEHCTBO-
BAHHH MEeTOIJHKH, !{('}'['L'JJ'J[‘ [MO3BOJIHJIO T‘-iiin}(fXIl.\Hl‘EL'L“(H pasnH4aTb {_',‘621 aMil-
ga (acmapardd H LJIOTAMHH) OJHH OT JIPYroro H KOJHYECTBEHHO ONpeNesfATh
HX XHMHYECKHMHM MeTOXaMy Npu OJHOBPEMEHHOM HX MPHCYTCTBHH, TOrAa
KdK TpeXk/e TOJLKO MO XapakKTepy KpHCTaAAu3auid CYAHIH O TOM, C KakKHM
aMHIOM MMEIOT JeJ1o, a KOJHUECTBEeHHOe Onpefe/leHHe HHYEro He TOBOPHJIO
O NpHpOJE caMoro aMmMuaa.

HsBecTHo, 4TO MO METOAY KPHCTAJIN3ALHH, KAYCCTBEHHO OUEHb LEHHOMY,
HO He JalOlIeMy XOpOWIHX KOJHYECTBEHHBIX floKasaTeseil, Obl10 NpPoOBEAEHO
[AeJIeHHE PAaCTEeHHH Ha JBe TPYMIbLl: OAHH HAKOMJAIOT NpH pacnajge OeqKos
acmapards (cmap:ka, JIONMHH, TOPOX H ApyrHe GoGoBble), Apyrue — rjroTa-
MHH (TBIKBA, cBekna ¥ npou.). Ho B mocnenuee Bpemsi pa3paGoraHa MeTo-
AHKA KOJHYECTBEHHOro onpeneneHus, OCHOBAHHASL HA ropasno Gosbueil Jier-
KOCTH THADONH3A TVIIOTAMHHA, YeM acnapariaHa, YTO MO3BOJIHJIO ONpeneNsTh
IIOTAMHH B NIPHCYTCTBHH {l[fl'[{'l[]{"l‘}l[l?.\, Bes l'IE,'L]W.}.'[[!B IIPH p:l:i.'l}l‘-l]l]:;!.‘( pl[
pacrtBopa. !

[TpuMeHeHHe 3TOH METOAHKH MOKasalo, YTO JeJeHHe pAacTeHHH Ha «acma-
PATHHOBEIE» H «IJIIOTAMHHOBbIE» HE MOXeET ObiThb CTPOTO MPOBOAHMO H 4TO
BO BCeX JCC/IeJoBAHHLIX 00beKTax cogepxkarcd ofa aMujia, HO KOJHUECTBEH-
HO B OAHHX npeoGJazaer acmaparHi, B JPYruX — MNIIOTAMHH; OAHAKO OTHO-
HIEHHEe 3TO HEMOCTOSHHO, CMOTPSI MO TOMY, KaKHe OpPraHbl pacTeHHs HccJe-
AYIOTCS H B Kakom Boapacre, Tak, y K/JacCiyeCKOro «acmaparnHOBOTO» pa-
CTEHHS, OT KOTOpOre acmaparvd noOJVIHJI caMO€ Ha3BaHHE, Y CIlapH {Aspcr—
ragus) Schwab? oGuapy’Huj, 4I0 B KOpHEBHIIAX cojepxkKajoch GoJblie
acmaparuua (17.07%), uem rmotamuaa (9.82%), a B 3eJeHbIX YCCTAX — Ha-
o6opor: 1,70% rmoramuna u 1,06%0 acnaparusa (TouHee, asora B BHIE
naiiHoro aMuna — B %o or Bcero asora).

B nmpopoctkax HEKOTOPHIX pacTeHuii o6a aMHla NpeACTaB/IeHEl paBHO-
MCPpHO, B ,'l[J}'l‘L!.\ Ke ciayruanx aamMeqaeTcs HPE‘OG.'!E!,’L.’-]HH(‘ OOAHOTO H3 HHX
#ag ApyriM. Bor Heckosabko mnpumepos u3 ynomaHytoil pabGortnt Illpa6a:

N acnapa- N rmoTtas
B °; or of6uiero a3oTa mpHXOXMTCH HA: rama uaHa
B npopocTkax nojicoaHevHHKa . . . . 3.63 3.47
PEEER X O o0 DR 202 2.10
R WM e, ) T 1.68 1.62
DREOREY - ol W e ey DR 3.2
JonaHa (Keat). . . . . 20.0 1.0
KAeUleBHHH . o 0 MLERL 1.69 4.14

1 Umenno rawotamiin THAPOJH3IVEeTCH 3a OAHH Yac KHIAYEeHUHA TIpH !'1” pacTeopa OT

6.4 no 6.8; acmaparun e pasnaraercd npu kunsyeHun ¢ 5% HaSOu (r. e. npu pH
1Ke 3), KOTOpoe paHbile NPHMEHANOCh AAA CYyMMAapHOro onpepejieHuHss o6GOHX aMHIOB
(nompoGHee cM., Hanpumep, y Moreca — Planta, Bd. 30, 730, 1940).

2 Planta, Bd. 25, 579, 1936.
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Mgl yxe BHAEAH, 4TO rpaHb Memay «Siure- und Amidpflanzen», Hame-

ueHHasi paGoramu Pyasuna u Beruens, okaszasach, He Takoil crporoil: B pa-
CTEHHAX C KHCJABIM CCKOM MOTYT BCTPEUAaThCs BCe-TAKH H aMHABl (HO uyeM
K¥caee COK, TéM MeHElle aMiIoB, H H,':-i:'\p.'-;')f]"ﬁ 3

Mano Toro, okasanoch, 4TO B OJHOM H TOM iKe opraHe COOTHOIIEHHEe
Me Ay 060HMH aMHJaMH MOMET H3MEHATHCHA, CMOTPS MO YCJOBHSAM IMHTAHHS,
DIX oOpasyercss TJIOTaMHH, 4
mpu Gosblleli TpaTe SHEPreTHYECKOro MaTepnajia HaKOIJIsSeTrcs: MmpeHMylle-

HMEHHO, IPH OTHOCHTEJBHO JIVULIHX YC/I0

CTBEHHO aclmapariH, NPHIEM HMEHHO TJIIOTAMHH MOXeT ObiTh HCTOYHHKOM
nna o6pazoBanusa acmaparuia. [lepexox oT NMATHYT/IEPOAHOI LENOUYKH K ue-
Ti;‘.:\.n.'!X:\'I‘.'[{?i‘()_'f_l[(JI.‘I HPOJ'[C,\'O,'F,[IT NYTEM OKHCJICHHA, ,';t.‘.’iél\.’EIEHZPIJEHH[[!H H I€Kap

OOKCHJIHPOBAHHA"

COOH COOH COOH COOH

| | |
CHNH, C = NH co CH,

le i: 2 H_‘ (H_: : .-l.--lle{']“ _‘:ii_e._)- (I:H: _—H(_“—r} -L-: CH:

CH, CH, CH, COOH
| f |

COOH COOH COOH

rapTa \HHOBAN
KHCAOIA

AMULOrayTapoBad Kerorayraposas AHTApHAIN KHCAOTA

SluTapHai KHCJOTa MPH AajbHeiilmeM okucieHnH oTiaer H: u mepexo-
ouT B (yMapoByio, KoTopas, NDHCOEAHHSs aMMHaK, Naer acnapardy (mo-
npoGHOCTH CM. HHXKe).

DTa cMeHa NMOTAMHHA HA acmapardy Habmodajach, HanmpuMep, B OTbITe
Yemm ! ¢ rosogalouiiMH  JHCTBAMH HAYMEHS, OTACJAEHHBIMH OT pacTeHHd
H JIHIIeHHBIMH CBeTA (HO NpH YCTpPaHEHHH 3aBANAHHA); NPH 3TOM B JIACTHAX
pacnax GeJqKOB H BCe AaJjbHelIHe MpeBpall€HHsA a30THCTBIX BElIECTB HAYT
GhicTpee, YeM B IpOpacTaioliHX ceMeHaxX, TaK Kak [MocjeJHHe HMelOT 3amac
VIJIeBONOB (HJIH XKHPOB) B CeMEHOA0JSX HIH SHAOCHEepMe, a JIHCThA TaKoro
3apaca JIMIIEeHBL.

Puc. 7 maob6paxkaer Xoi pacnana GesIKOB H HAKOMJeHHE pPacTBOPHMLIX
MPOAYKTOB B cymMMe (aMHHOKHCJIOTHI, aMHAb, aMMuak). Ha puc. 8 moxwo
BHIETb, KaK CHayajga pacTeT KOAHYECTBO aMHHOKHC/OT, 0oco0eHHO 3a ilepeble
48 gacos, 3aTeM HauyHHaeTcd ObIcTpas HX YOBIIb H BO3pacTaHHE KOJIHYECTRA
rJioTaMHHa, HO uepe3 72—75 yacoB TIIIOTAMHHOBAS KPHBAs MPOXOMLUT Ue-
pe3s MakCHMyM M HauHHaeT GLICTPO ONMYCKaThCH BHH3, HA CMeHY TVIIOTAMHHY

pacTer KOJHYECTBO acmaparuHa, AOCTHTas MakKCHMyma npumepHo ¥ 96 ua-

saM OT mpavana ONbLITA (TIPH STOM JHCT JKenTeeT), 3arTeM

IcIiaparuHoiBan

KpuBas pe3Ko HIeT BHH3 H OKHCJIHTEJBHBIH pacnan JOXOAHT A0 KOHEYHOTO

OPOAYKTA — aMMHaKa, 4TO CBA3aHO ¢ MOOYpeHHeM JIHCTheB H IMOC/AeIYIOLIHM
HX OTMHpaHHEM.

1 Chibnall, 1. c, 212—292].
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[TomoGuele xe naHpble, HO C elle GoJee BHIPAYKEHHBIM HAKOIMJIEHHeM aM-

MHEAKa, noayuna Motec! npu Gonee AAUTENLHOM OMbITE € TOJOAAIOLIHME
aucteamu Ginkgo biloba (B mr na 100 r cBexHX JHCTBEB):

3 ¢ N auiaon
i Iaw pH e —_—— —_ N ammuaxa
: LAI0, AMAH acnapari C.Mma
| 0 4.2 1E.S 1.2 12.7 2.3
Ll O 4.1 21.2 36.5 o7 .7 19.4
’ 11 4.9 6.1 3i.6 42.7 86.4
. 13 5.7 & 23.9 26.6 125.3

16, 53 0.0 17.3 17.3 135.3

i ;
2 |
g | Mbl BHAHM, YTO CHauya/ja IVIIOTAMHH CHJIBHO [']{‘i’.‘t](j.']('l;"l(ii"l' HaJ acnapars-
8|
'k | HOM, €ro KOJ/JIH4eCTBO B NepBbie JHHW YBE/JHYHBaeTCsd, 3aTeM, MO Mepe HCTO-
d
AN
i I 17 70
i | LY 2 * e BN RS |
I | | |
il
‘BN
’ |
(=1 >
| ] i
(il S $ | 8
il g | { =
| | K | ba &
§ | y O L
0y | | TS
e g
| - b i | o
e f PR
$45 o 153
e =]
< A5 S
| 2 - bS]
o o) LY | 3
| L] . U |
! N e N ¢ | %@
3 Fa R,
7 -
§ ’ L
i // N
1,/ TG |
ﬁ & o N2 |
:i L r"--—...1:| !
i , .
1 |
| |
| I
SAE f MABARES P k01 Y. ALt ) Ul DTSN 1) |
£ &8 7 1y
: Huck: 20/m000muR
1 | Puc. 7. MaMmenenna 8 couepwanum Hep ’CTROPHMOro W
i PACTBOPHMOIQ a3oTa B rOAOJAWILHE AHCTHLAX AYMEHA M Cpell
] CKOPOCTH O6PAROBAHKA !"H:
.! - —\ o OoGIHA Hej acTROPH YL oTy A obfuult pacTeOpHMLE
.I 30T (0T Yemm)

3000B, OHO HaYHHaeT Mnar B KOHIOe OIbBITA

0 IHH, HO 3aTeM pacTre-

OBaATb aCnapardy R Kaue-

HAKOIJISIETCH KaK TakoBOH, UTO

Planta, Bd. 30, 726, If

O6Mmen a30TUCTHLYX BeLlecTs a8 pacTeHunfx )

BbI3biBdeT 3HAYHTEJbBHOE H3IMEHEeHHe [}l"l CoKa. ](D.’]]ETH‘CTBO dMMHaKa BO3pa-

cTaer l‘JbJCT[]l“O. qeM }'*’!Ejlrliﬁ'L’T KOJIHYECTBO aMHIHOro a3oTa, NpH4YeM 3Ta pas-

HOCTh HE TNOKPbLIBEAETCH

naxke, ecJqii NpHCOCIAHHUTE K aMHIHOMY a3oTy €lle

® aMHHHYIO TPYIMY acnaparuHoBoil KucaoTsl, [1pu nepeHeceHHu pacTeHHHd Ha

? Colp020 deca

Me ED: i1 vag 7

Puc. 8. Msmen

20

deca

mall e copoes

ao

e

EHHA B CollepXaHHH AMHUHOKHCAOTHOIO, aMHI=-

HOTO H AMMHAYuOFO a30GTa B FrOJONAK KX ANCTbAX AYMEUNn H
cpeans ckupocts o6Gpasosanns CO,

-0- --(C0,, ©

CAKTAMHH), A— yirohaunui

CBET MpeKpalaercs
C HHM TOSBJASETCA H

ammanuf a3zor
L ’ — AMMHAEY-

A3nT aMMuoxucaor, 0O HeyctTof
i i aszor (acnap

Hb T Yemm)

OAHOCTOPOHHEE .“.j’.‘-@-’\ﬁ.']-.’i.'!ﬁ HHE HC!"!.’?P."’!]"[!.’[-’l', Hapany

raloTaMud, HoO 3arteMm ofulee KoJAHYecTBO aMHAOB

YMEHEINAeTCAd H CHJIBHO PacTeT ¥oJHyecTBo as3oTa 0eaxkoB. 3To BHAHO H3

onbiTa Mo

Teca ¢ mpopoctkamu JionuHa (B % or scero N).

L icd iVl

N amuion
Geaxkon i i i L e N aumuaxa
FAIOTAMERH Acnaparuii

e

3.9 8.8

0.9 29 0 6.9
33.6 9.2
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Takum oGpasom ofpasoBakHe IVIIOTAMHHA fABJAETCS NMPH3HAKOM JydIIero
COCTOAAHHA YIyieBoAHOro GajsaHca, MPH YXYAWEHHH JKe €ro OCTaercss TOJIbKO
acriaparsu, M ecyIH yJydlIeHHsl He HacTylaeT, TO HaunHaer mpeobjanark Ha-
KOIJICHHEe aMMHaka.

B npyroit o6cradoBke MoTtec HaGJioaan noaoOHble XKe SIBJeHHA: B OTIe-
JICHHBI@ JIHCTBS PIKH MMOcJe 5-JHeBHOTO TOJIONAHHS OH BBOIHII [JIIOTAMHHOBO-
KHCJblH aMMOHHI TyTeM HH-
¢uaprpanun. Cravana (nep-
Bole 16 wacoB) mes 3Hepruy-
Hblii CHHTe3 IJIIOTaMHHa: KO-
JIH4ecTBO aMMHaka OmiCTpoO
nanano, 3aTeM HacTynHJaa 3a-

100

pepxka o6pasopanHust TJIOTAa-
MHHAa, HO OoJiee IHEPrHYHO
e CHHTE3 acnaparusa, 4ue-
pe3 24 wuyaca HauHHaeTcd

MeudwT pocmerus

c_[_\" }'be.']!) rjaioTaMHHa, KOJHYe-
R CTBO AaMMHaKa CTaGHIH3H-
[~
¥ pyercs, HO MO3JHEe YKe He
P £ TOJIBKO TJIOTAMHH, HO H ac-
< —— | C
| % Y mapardH HaYHHAOT paspy-
Jo\ / i MmaThCd, a4 aMMHAuHast KpH-
/ e ?
/ e BadA H‘(}HU[]H[[l”j:lCTL‘FE BBEPX
a0 “~
; ¥4 (puc. 9).
., r -
S 3nayuTebHbI  mporpecc
D’ :
f HMEJ MEeCTo B MOC/]eNHHEe
: : _, TomB B BhIACHEHHH nyTeii
) S g 76 4§ CBA3bIBaHMA aMMHakKa c 0Oes-

A30THCTBIMH COeTHHEeHHSIMH
(ueTblpex- H NSATHYTJIEpOJ-
HOM IIENOYKH).

Pnc. 9. CHHTE3 raloTaMuHa M acnaparuHa B AHCTbIX
PHKH nocie HEQHILTPALUNH FAKOTAMHHOBOKHCAOLO
ammouna (onut Mothes)

[Tpexne mnpeanonarasiocs,
4TO NYTh 4Y€pPe3 OKCHKHCJIOTHI siBJsieTcs HauboJiee BepoATHbIM, H fA0J0Y-

Hasl KHCAOTa Oblia B IEHTPE BHHMA

HHS; HO HHOrZA HMelach B BHIY, Ha-
psiay c si6JiouHOM, H HempeaeibHas KHCJIoTa — (hyMapoBasi, KOTOpas MOMKET
JaBaTh aclapariHOBYIO KHCJOTY, MPHCOoenuHsAS amMMuak. B oanofi H3 MoHX
crateit 1910 r. roBopunock: «Eciu oOKasuiBaeTess, uYTO Bech ACCHMHIHPO-
CJIIOYHTE,
4TO ONHA NoJOBHHA amMMHaka nepexoauT B rpynmy CHNH., a apyras -
B rpynny — CONH; u 4to acmaparun oOpasyeTcsi He H3 -aclaparnHHOBO

BaHHBIIH aMMHaK nepemesg B acrnaparwH, To OTCIOAa cJaeayer

KHCIOTHL, ! a, HanpuMep, H3 f6J0YHONH HJIH QyMapoBOH KHCJIOTH, BoOOGIIe
u3 06e3a30THCTHIX BellecTB H aMMHakay. ?

1 3aech pasyMeeTcii acnapariHoBasg KH -.'\'7{1.13;'1!'3:|;.'-.-.]c:1 B He(OILWHX KOJAH-

qeCTBax np

i1 THAPOJHTHYECKOM pacliaje

2 Berichte der Deutschien Botanis Gesellschaft, Bd. XVIII, H. 6, S. 264, 191(
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B moeit paGore 1912 r. paBajauch MNPeNNoJOXHTENBHO ClefyomIHe
cXeMmbi: !

COOH COOH COOH COOH
(,l“t-IOI[ —- CHNH, —- CHNH, —~ CHNH,
CH, CH, (1111_. CH,

COOH doou COONH, CONH,

AMMOHLH

HO—CO—OH - NH,—COOH - NH,—COONH, - NH,—CO—NH,

yroanHas

KaApOHAMHHO= K 6amua
BOKMC Ll i (MO9Y sumHA)
(amHHOM paBbit- ammonit

Hla)

Teneps e BLIACHHJIOCH, YTO IJ1aBHAA DOJIb NMPHHALIECKHT HellpelesbHBIM
KHCJI0TAM H KeTOHOKHCJO0TaM, fABJSIMIIHMCA MNPOAYKTaMH OKHCIeHHA Yrje-
BOIOR.

H3 HenpepesbHbIX KHCJIOT BHAHOE 3HadeHHe HMeeT (pyMapoBas KHCIOTA,
KOoTOpas NpAMBIM NpHCOEAHHEHHEM aMMHaKa AdeT aclaparHHoBYK KHCJIOTY:

COOH—CH=CH—COOH -+ NH, = COOH—CHNH,—CH,—COOH.

(kasajock, 4TO npeBpalleHHe (yMapoBOd KHCJIOTEI B aclapardiHOBYIO
(u oGparHo) BhI3bIBaeTcss ocobbiM  (epMeHTOM — acnaprasoil. Bmepsoie
acnaprasza Obita suimeneda B 1936 r. Quastel u Woolf (CIHIA) us Gak-
tepuii, 2 a Virtanen u Tarnanen (®Puuaanaus)® nokasanam, 4To acmaprasa
umeer Gosiee mupokoe pacnpocrpanenne. Cuavajna oHH paGoTanu TakxKe ¢
-muKpoopraunamamu (Bacillus fluorescens liguefaciens); npun 3ToM BbICYIIEH-
nas Macca GakTepHil HacTauBajach C BOAOH B MPHCYTCTBHH TOJYOJa, 3aTeM
NPUMEHAAOCh UeHTpH(pyruporanHe H (uAbTpauus yepes ¢uiantp Bupkdens-
na (npu pH=7).

Takasa BbITAXKKA, COBEPINEHHO JHINeHHAs OakTepHil, Kak paculemaser
acmaparHHOBYI0) KHCJOTY, TaK H CHHTe3HpPYeT ee H3 (yMapoBOl KHCJIOTHI
H aMMHakKa. 3aTem acnapra3a Oblia BbljeseHa M3 MPOPOCTKOB ropoxa H M3
MOJIOJBIX JIHCTBEB 3JIAKOB.

Ha ppyrune amMHHOKHC/IOTHI acmapTasa He JelCTBYeT, 3amelnenHas gyMa-
poBas KHCJIO0Ta TakiKe He BoBjekaercd B peakuumio ¢ NH; B nmpucyrcTBuH
acnaprasbl. *

C apyroii CTOpPOHBEl, KETOHOKHCJIOThI, pearHpys ¢ aMMHaKoM, JaioT
HMHHOKHCJIOTHI, KOTOpbie MPH BOCCTAHOBJEHHH [alOT COOTBETCTBEHHLI®

1 En
2 llut. no Fortschritte der Botanik, 163 (em. Takxke
3 Biochemische Zeitschrift, Bd. 250, 112, 1932.

{ Ta Xe BLITAXKA nasasa y Virtanen'a acnaparnHOBYIO KHCAOTY 3a cueT siGmovHofk

BO cTpoeHHsa Oe

Bhix Bemects (JKypHan om pouomun, 1912).

“hibnall, p. 190).
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AMHHOKHC/IOTHI. ,'._I,.'Iﬂ f)t(}I}){If}’\‘)B{H[[IFI ﬂCﬂﬂpST[:FiOBOﬂ KHCJI0OTBI HCXOJHLBIM BeE-

eCTBOM NpH 3TOM fABJAAETCA OKCaJOYKCYCH4# Kucsora. !

COUH COOH COOH
co ¢ — NH CHNH,
6Hg~$%§rv %He—4lk—“ i,

COOH COOH COOH

Dra pearuns sapaserca o6paTHMOIl, MpHUEM OHA AKTHBHPYETCH TeM XKe
caMbiM (epMEHTOM, KOTODHIH NpPH OAHHX YC/IOBHAX OTHHMaeT BOMOPOA OT
aMHHOKHCI0THI (OTCIOZA Ha3BaHHe JerHaporeHasa MJH Jeruapasa), Aa-
Bas HMHHOKHC/IOTY, a IOCJAe[HAf, pearHpys ¢ BOJOH, OTIIENAseT aMMHAaK
W 14eT KeTOHOKHCJAOTY uaM (nmpm JAPYrHX ycjoBHsX), HaoGopoT, ¢nocub-
CTBYeT BOCCTAHOBJIEHHI0O H 00Gpa30BaHHIO, HANpHMep, TJIOTAMHHOBOH KHC-
JIOTbl 33 CYeT KeTOrJyTapoBO#, M TOrja 3TOT (pepMEHT HrpaeT yxe PoJib
FHAPOreHasbl.

B naGopartopuu Euler’a (Crokrosnem) Aumepconom ? GbLTH BbiAeJeHBI H3
POCTKOB MINEHWUBI H THIKBBI TIpenaparbl, Bbi3biBABUIHE TaKXkKe peakuHic mne-
pexola OT acnapariHOBOH H IVIIOTAMHHOBOH KHCJOTbI K COOTBETCTBYIOLLIHM
KeTOKHCJI0TAaM H 06paTHO — OT KEeTOKHCJIOT K aMHHOKHCJoTaM. Takxe Obl-
JI0 NMOKAa3aHO JJAfA PAas3JHUYHBIX JKHBOTHBIX TKaHeld (MOYKH, MO3r H Ap.),
YTO B HHX COJEpPIKATCA SH3HMbI THMA JeruaporeHasbl, ® BLI3bIBAaIOLIHE TMe-
pexox oT raloramuuoBoil kucaorel (—H:) kK keroraytaposoift uan, Hao6o-
pUT, CHHTE3UPYIOUIHE TJIOTAMHHOBYI0 KHC/IOTY 3a CYeT KeTOorJyTapoBOf
kucaotel. Damodaran u Nair* (HMagusa) B 1938 r. noxkasanu mnpucyt-
CTBHE 3TOro (epmMeHTa B psAne pacTeHuil cemeiictsa GoGosweix. Ocaxnas
CEePHOKHUCIBLIM aMMOHHEM BOJHYIO BBITAMKKY H3 NPOPOCTKOB, OHH MOJYUHIH
npenapat ¢epMeHTa, NpoABJsBIIero HauGojee SHepruuyHoe aeficTeHe MNpH
pH 7.8—8.0.

OKcaJIoyKCycHasi KRC/J0Ta sBJsieTcs BOOOIIe QUeHb BaXKHBIM 3BEHOM
B IleJIOM paje mpespauieHHii (Mbl YBHAHM HWXKe, 9TO ed MPHIHCHLIEAIOT
ocoGylo ponk B oGMeHe MexAY GoGOBLIMH pacTEeHHAMHA H KaIYGeHBKOBbIMH
6akTepusiMu). Tak Kak OKCaJIOYKCYCHas KHCJOTa MOJydaeTcs MpH OKHCTe-

KHCAOTH ® aMMHaka, Ho, mo Virlanen, sTa BMWTAXKa colep:KuT Takxe diymapaay, ofpa-

IVIOmyio (yMapoByly KHCJAOTY H3 A6A04HON nyTeM OTHATHA BOALL
CUOHCHOHCH,COOH — H,0 - COOHCH .CHCOOH
drymapoBasi KHesnOTa JaBana ¢ aMMHAaKOM AacnapardHOsyl0 KHCJAOTY NpH

4 3aTteMm

nocpencTe

€ i
1 Bume M

YNOMHHANAH O© ]‘.“_r‘.”.‘IT‘.,‘ :")\15,’1(‘“.’!. JOKa3lapiiero cnocoGHOCTE KeTo-

HOKHCAOT peardpopaTh € AMMHAaKOM H NpPH BOCCTaHC HHH  AaBATh  AMHHOKHC/IOTHL
(1925) Knoop u OQOesterlin (Zeit. Physiol. Chemie, 148, 294) veranosunn, uro

H KETOrNyTAapoBasg KHCJAOTH HrpailoT BaXKHYI0O pofib B of6paso-

CHHO OKCaJlO0YKCYCI

BAHHN acnaparHHoBOH H IVIIOTaMHHOBOR KHCIOT.
el log. C ie, 217, 186, 1933.
3 Euler. Zeitschrift f. phys Chemie, 254, 61, 1936.

¢ llnr, vy UnGreana, erp. 106.
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HHH f0/09H0# KHCJOTHE, a sbjouHasi, oOTHaBafg BOAY, AaeT (yMapoBylo
KHCJIOTY, H B TO € BPEMA AHTApHad, oTAaBad JBa aToMa eojJopoia, AaeT
TOXKEe (1)}",’\-!(1]]0[3}'[0 KHCJIOTY, TO MBI HMEEM MLeJaylo LeNb HEThIPEXYraepoma-
HbIX KHCJIOT, CBA3aHHLIX B3aHMHBIMH TMpPEBpAlIEHHAMH H MOTOMY Y4aCTBYIO-
[HIAX NMPAMO HJIH KOCBEeHHO B 00pa30BaHHH acmaparniioBOH KHCJOTHL

Bor stoT psim KucaOT:

AHTapHANR I.]J_L!\I'.l' onasf g6i09Haq },‘-:(I\L.,j:::'l:;;
COOH COOH COOH COOH
| | |
CH, = 'CH ' +80 CHOR'(+92.CO
Y %3 Il ! = F07 24
CH, CH CH, . CH,
| " | l
COOH COOH COOH COOH
74
\\+ NH, + NHy;— H,0 4 H,/

N i
CO UHCHNH,-CH,COOH
acnaparsHOBAR K. caota

L]

,'T.I‘.'iﬂ IJIOTAMHHOBOH KHCGJOTHE HCXOJHBIM BelleCTBOM HABJIAETCH KeTo-
rJAyTapoBasa KHCQIOTA:

COOH COOH COOH
ﬁo 4?%? éfxn s e, 1 éHNH:
CH, CH, CH,
CH, CH, éHg
COOH COOH COOH
S i ekl St

HUuGHest mMpH CBOMX ONbITax C JHCTBAMH paiirpaca (Lolium perenne)
PROIH/I B HHX NYTEM I[.’Ef!)”f”}T]lfl[iH” dMMHAYHYIO COJIb 1{£‘T".?['.']}'TR})’.‘H-’?;II
KHCJOTHI H, NMPOEeAst B pasaHuuble cpokd (4—20 uyacoB) KOMHYECTBEHHBIIl
yueT YOBLIH KETOrJyTapoROil KMCJAOTH H NPHPOCTa TJIIOTAMHHA, MOJYUHJ
Xopolee coBnazeHHe III.I{:]I’J‘.

Yrpes Yerea
4 qaca 20 sacom
YMeHbll2HHE KONUYECTBA KeToray-
Taposol KHCAOTBIY . = o o = o « » tia) 95.2
[Npwpoer N rawotamupa:
N0, PACHETY L SR e e 3.3 5.3
HABACHO . & . s 4 o s 9.2 5.3

Htak, masBamHBble _.1_.':11\::1g'n’::'mmn.ro KHCJIOTBI € YeThIpeX- HIH NATHYIJEe-
]'O,-'IJ[-:‘-:”[ HernoYkKon {'|‘|J'.'j.!;||1r_'|1:'.:3, OKCaJIOYKCycHasd,

[OTCS CrenH(pHYEeCKHMH Y/JIOBHTEJAMH aMMHaKa, KOTOpbid o0e3sperkupaet-

Toray I'iig!’}[ﬁﬂﬂ) ABJIA-

! Ha 10 r cBeXXHX AHCTheB.

iy

C st
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cs, noTpebasach B mpouecce 06pasoBaHHsd aMHHOKHCJIOT MPH Y4acTHW dep-
MEHTOB MJ/JH THODA AacmapTtasbl, cnocoOCTBYIOLEH NMPAMOMY MNPHCOEAHHEHHUIO
aMMHaka (mpu oOpa3oBaHHM acmapardda 3sa cyerT (ymapoBoH KHCJIOTH),
PJIH THIA THAPOreHas, aKTHBHPYIOLHX MEPEeX0od OT KeTOHOKHCJIOT K aMHHO-
kucynoramM. Ho posib HasBaHHBIX AHKAPOOHOBBIX KHCJIOT B 00e3BpEeXKHBAHHH
aMMHAaKa He OrpaHMYHBAaeTCs MepexofoM K COOTBETCTBEHHLIM aMHHOKHCJIO-
TaM — 3TH NocjegHne crnocoOHbl 00e3Bpe/lHTb €lle OJHY YacTHIY aMMHaKa,
JaBas aMHIbl aMHHOKHCJ/IOT.

OTH aMHabl 0o0pasyioTcs M3 aMMHAYHLIX COJIEH acnmaparMHoBOH M T.IO-
TAMHHOBOH KHCJOT NMyTeM JeruiparauuH, no obuied cxeme:

RCHNH,COONH, — H,0 - RCHNH,CONH,,

npH4YeM JerHjpartaius 3Ta BbI3bIBAETCS] cnenupHIeCKIMH (epMeHTaMH,
BBIAEJEHHBIMH H3 pAfa O0OBeKTOB.

T(l}(, CHHTE3 E!L‘HZI;].‘H‘REII.‘! HAET NPH MOMOULH dacrnaparHHassl. BbLIIEJIEH-
noit UnGxessom u3 mpopactalomero siuMeHs u Motecom H3 aucTbeB pafa
pacTeHHii; TakKe M IVIOTAMHHA3a, MOJ BJHSHHEM KOTOPOH H3 INIIOTAMH-
HOBOKHCJIOTO aMMOHHs oOpasyercsi INIIOTAMHH, BbleJeHa H3 Kopheil CBeK
JIbl B JIHCTBEB pajiirpaca (Bukkepu c COTPYIHHKaMH) H H3 KJETOK ILIECHe-
Boix rpuGoB. KpeGc! Bbigegus1 IJIOTaMHHA3y M3 pAjfa TKaHeH KUBOTHOrO
opraHuaMa (B 3aBHCHMOCTH OT YCJOBHil Cpelbl TOT Ke (PepMeHT Bbi3blBaeT
H oOpaTHYIO peakuUHIO Ae3aMHAHPOBAHHMA ¢ 0Opa3OBaHHEM COOTBETCTBEHHO
amMmMuayHoit conn). HMutepecen oanH M3 onwitoB [puuxmiia u Yubuenna c
paiirpacom (L. perenne), NeMOHCTPHPYIOUIHH ObICTPOTY 0OpasoBaHHsA IVIIO-
TAMHHA 3THM pacTeHHeM: MPH BHECEHHH B IOYBY 3HAYHTEJbHbIX KOJTHUECTB
CEPHOKHCJIOTO aMMOHHS Ha JpYrod e JeHb Ha KOHUMKAX JIHCTBEB BBICTY-
naj Genblii HaJeT; MPH HCCJAELOBAHHH HAJET 3TOT OKa3a/iCs COCTOAMIHM H3
KPHCTA/VIHKOB IJoTaMHHA. DTo HabJioJeHHe Aajo MOBOA MOCTaBUThL OoJgee
TOYHBIII ONBIT C TEM JKe OOBeKTOM MO MEeToAy HHOHALTPALHH, C BBEIAEHHEM
TJI0TAMAHOBOKHC/A0rO aMMoHHs. Yepes 22 waca yMmeHbIIEHHe KOJHYECTBA
ammiaka (7.1 mr Ha 10 r CBeXHX JIHCThEB) COBEpIIEHHO COBNAAO C YBe-
JHYEHHeM KoJiHyecTEa amujaHoro asora (7.0 mr).2

B sroil obnactH OOUIHDEbIE HCCJAEA0BAHHA OblIH !IIJUI;L‘.'.LCJ['.;I Ha Kon-
HEKTHKVTCKON oneITHOH craHimud BHKKepH ¢ cOTpyAHHKaMH, ocoleHHO NO-
ApobGHO HceaefoBanca oOMed BEUIECTB B JIHCThAX Tabaka H peBeHs. ™

OnsiThl ¢ JNHCTBAMH Tabaka, OTHEJeHHBIMH OT pACTeHHS H MOTpYyZKeH-
HBIMH OCHOBAHHSIMH B BOAY, MOKAasajH, 4TO B TeMHOTe oOpasyeTcd B H30-
6HAMH acnaparvH; CoAep:KaHHe IVIIOTaMHHAa HeBeJIHKO, H OHO HAET Ha
y6bib, B Teuenne mepeuix 100 gacoB 3aMeTHBHIX KOJHIECTB aMMHAKA He

1 Krebs, Zeit. f. physiol. Chemie, 213, 157, 1933.

*Chibnall, L. ¢, 204—205.

* Vickery H. B, Pucher G. W, Wakeman A. I and Leaven-
i of the Tobacco Plant. Carnegie Inst. Wash.—
tigation of the Rhubarb Plant. Connecticut Agr.

worth C. S. Chemical
Pub. 445, 1933, Chemica
Sta. Bull.,, 424, 1939.

o6pasoBajach, HO 3aTeM cojepxaHue ero GbicTpo Bo3dpacrano. (QUEBHIHO,
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B [epBLlfi mepnoj AbIXaHHE [PHBOJHT K 00Opa3oBaHHIO AOCTATOUHLIX KOJU-
YECTB OKCAMOYKCYCHOH KHCIO0TBI, dYTOGBl Bech aMMHaK, OTLIENJISIOUIHiCH
MPH OKHCHEHMW aMHHOKHC/IOT, Gbw1 norpeGier na ofpasoBanue acnapari-
Ha. [Tosanee ke, ¢ HEJOCTATKOM YI/I€BOLOB, o6pasoBaHHe OKCAJOYKCYCHOH
KHCJ/IOTEl CTAHOBMTCH BCe MeHee OOHJBHBIM, H aMMHaK HayHHaeT HakKom-
nATeCsi (B Buie OuxkapGomara). [Ipu Takoil e nocTaHoBKe ONKITA HA CBe-
TY B JIUCTBAX HabJMIOAaN0Ch, MOMHMO o6pa3oBaHHA acnapardHa, m o6paso-
BAHHE TJIIOTAMPHA, KOJHYECTBO KOTOPOro Bospacrato. MoxHO AyMaTh, 4TO
ACCHMH.TSAILHA, BbI3biBas HAKOIIJIeHHe }'[‘.'IE"‘.’;(},"LUL’., T™TeM CaMbiM JdaBaJia Ma-
TepHaJ H AJf HaKOIIeHHA Toro 6e3asoTHCTOro NpellecTBeHHHKA, H3 KO-
Toporo o6pazyeTcs IVIIOTAMHH [IPH yYacTHM aMMHAaKa; TAKOBLIM, OYCBHAHO,
ABJFAETCA KEeTOINIyTapoBas KHCJOTA.

ITo muennio Moteca, oGpasoBaHHe aMHAOB AMHHOKHCJIOT HMEET He
TOJNBEKO TO 3HaueHHe, 4YTO 3STHM Oﬁ(’.SB]!&‘}KHBE!CTCH ,-'IE}GZAH{J‘HIHLZ KOJIHUeCTBO
aMMHaKa, HO NMPHTOM e€le JOCTHraercs CTaOHJIH3alHA aMMHHOH TIDYAMLI
3THX, CTOJIb BaKHbIX B JKH3HH pacTeHHA aMHHOKHC/JIOT, a HMEHHO, TaKHM
MyTeM OHH 3aUHOIAIOTCA OT JAEHCTBHA [IerujporeHassl, NPHBOAALIEIrO K Je-
"EI-.\I[.'HH['.-[JH(IHH!O.

B Hrore BCe OTMeéyeHHLIe pilG()T'_,l no CIIHTE.’%‘_\-" AMHHOKHCJIOT H aMHIOB
AaJH pAJ HOBBIX NOATBEPXKAEHHH MOEMY CTAPOMY TE3HCY OTHOCHTEJBHO
aMMHaka Kak anb®bl H omerd B . mpouecce o0MeHa a30THCThHIX BE{ECTB
B DACTEHHH; OHH ellle pa3 MOKa3a/JH He TOJIbKO HeBepHOCTb CTaporo npei-
CTABJIEHHA O HeoOXOOHMMOCTH [Jifl NHTAHHsI pacTeHHWid I[peaBapHUTEIBHOrO
OKHCJIEHHSI aMMHaKa, HO H HeBepHOCTh OoJjiee MO3ZHEro YTBepIKIEHHN,
fygTo aMMHAK MeJIEHHO NMOCTYNAeT B PACTeHHS — HA CAMOM Jejie OH To-
crynaer ObICTpee a30THONH KHCJIOTHL (3TO MEI enle YBHAHM HHXKe, BO BTO-
poli wacTH Hacrosuero o63opa). Jrtoro poxa paboramu gaHa Oblia GHIH-
OJIOTHYECKAas CaHKIHA, CBOEro poja «NyTeBKa B MH3Hb», HOBOMY HaNpas-
Teuio B a30THOH IMPOMBIIIJIEHHOCTH, KOTOpas Nnepeunia OT CHHTe3a asoT-
HOH KHCJIOTHl K CHHTE3y aMMHakKa.

Moxer OBITh, CKaXKyT, UTO BeJAb BCE PaBHO B IIOUBe aMMHAK HIET Ha
o6pa3zoBaHHe HHTPATOB,— B ueM Ke pasuuuna? PasHunma sor B ueMm: mpo-
Hece }{HTP]{(!}HK(UUH! HIeT MeaJeHHO, UCCJGG}HIO Bt‘CI[O["I. Koraga Irno4ypa elae
He nporpenach, a NPH BHECEHHWH YA00peHHH B MOAKOPMKY BayKHO, 4TOOH
OHH oO0JiajlaJii  HeNOoCPeACTBeHHOH ycBoseMocTblo. Hackonbko MemJieHHO
06pasyloTcsl HATPaThl BECHOi, MOKa3bIBAIOT cjaedylollue mnaHHbie TypuHHa:

Conepxanue HHTPATHOrO a3oTa B moyse Yepes 11/, Mecaua NOCAE MNOABJAECHHA BCXONOR
oeca (loaronpyanoe onkiTHOE MOJe)

Bes ynofpenus (NH,):50, Ca(NOy:  NH,NO,
7.0 10.6 28.2 20.0
To we B onnite co cBexyoit Ha yepHoseme (IllaTuzosckas om. cTaHuua) uepes 28 nmeil
NaNO,
Don (PK) (NH,)s50, NaNO, (npu rizagonoMm
J'IHL'_'L'%IIIH)
4.3 4.5 35.2 50.0%

—

'® B. Typuuu. O npupose nefictsus yaoGpeunii, M., 1936.

- ey




62 Hacro [. 06 ucrounuxax asora pacrexud

Hrak, Bompoc 06 aMMHaKe NpEACTaB/IsIeT HHTepec He TOJMBKO C TOUKH
3peHHs 06l1e(QH3HONOTHHECKHX CONMOCTABAEHHI MeXK1y BBICIUHMH H HH3ILH-
MH pacTeHHAMH H eue GoJsiee IMHPOKOro MNapanne/nnsMa C NPEBpAUIEHHEM
BCIIECTB B JKHBOTHOM OpranHaMe, HO H C TOYKH 3DeHHA HENOCPEeIACTBEH-
HOTO MPHJOXKEHHS B CEJbCKOM XO03siiCTBe.

Mkbl HHXKe paccCMOTpPHUM Te 0COO@HHOCTH NMpPHMEHeHHs aMMHAyHLIX coJieil,
KOTOpble MOJIXKEH YUHTBIBATH KaXK/Iblili arpoHOM; Tenepb JKe OCTaHOBHMCSH
Ha Ba)XXHOM OTKpPLITHH COBETCKHX OHOXHMHKOB — bpaymuwireiina u Kpuu-
MaH, KacawuiemMcsa Tex CcaMbIxX ,'1.1[1(21[3601{01_2[:1.‘( El:\{[[H[_)K[iC..'iOT-—ilCIIilpili’][!lu-
BOif M TVIIOTAMHHOBOH, KOTOpbI€ HIPalOT TAKYI0 BaxHYIO PoJib B 00e3Bpeu-
BaAHHH aMMHaKa4, OG]‘EI3}'[(’J1[1L‘1'IJL‘5[ B CaMOM pacTeHHH H ABJAIOUIEroCAd Tak-
XKe MepBbIM MNPOAYKTOM HCMNOJb30BAHMA H3BHE [MOCTYNAIOLIEro aMMHaKa:
0KasaJioCh, UTO 4epe3 3TU aMUHOKUCAOTHL AeHUT euwe u UOH{JHE Hf;‘Tb K
CUHTE3l OCTAAbHLIX AMUHOKUCAOT ¢ pa3HoobpasHou diuxold yeaepodHol
YeENnoyK.

bpayumreiin u Kpuuman,! uH3ydagd OHOXHMHYECKHE [IPOLECCHl B KM
BOTHOM OpPraHH3Me, OTKDBLLIH fBJEHHEe TaK Ha3hblBaeMOro «lmepeaMUHHPOBA-
HHS», T. e. MepeXxoly aMHHHCH TPYNNbl acnapardHOBOH H/IH TJIIOTAMHHOBOH
KHCA0TBEl K J1I060H KEeTOHOKHC/IOTE,

Hy:KHO cKasaTh, YTO KETOHOKHCJOTHI, 00sajfaiolne OAHOH KapOOKCHJb-
HOll rpynmnoi, He CKJOHHBI MPSMO pearupoBaTh ¢ aMMHAKOM H HaBaTh HMH-
HOKHCJOTH (H Jajblle — aMHHOKHCJAOTHI), HO 3Ta peakuus HAET JEerko
C IHKapOOHOBLIMH KETOHOKHCJIOTAMH (OKCaJOYKCYCHOH H KeTOT/IyTapoBoii),
NalOUIMMH acnaparHHOBYI0 H INIIOTAMHHOBYIO KHCJOTY, a 3TH NOCJAeAHHe
criccoOHBI MepenaBaTh JaJblile aMUHOTPYINY yXe APYTHM KETOHOKHCJIOTaM.
[TosTomy o6wuil MyTh CHHTE3a AMHHOKHCJOT HYXKHO NpPeiCTaBUTL HAVIIHM

qepe3 TakHe JBe (p:lji:]:

1) COOHCOCH,COOH + NHg— H,0 -
~ COOHC :NHCH,COOH -+ H, -
~COOHCHNH,Ci{,COO0H

2) COOHCHNH,CH,COOH +RCOCOOH —

-~ COOHCOCH,COOH - RCHNH,COOH

Urto6ul Xo@ BTOpoH peakuuu Obl1 Gosnee MOHATEH, H306pasuM €ro
Tak, utoGbl Gbl10 BHAHO OGpa30BaHHe MPOMEXKYTOUHOTO COEGIHHEHHSI C BhI-
aeaenuem Boxbl 3a cuer rpynn CO u NH,, a sarem ruaponnTuueckui pac-
naj 3Toro CoelHHEeHHs C OOpaTHLIM BXOXKAEHHEM BOJbI, HO NMPH WHOM pac-
NOJOKEHHH ee KOMIOHEHTOB, TaK 4TO MPOAYKTbl pacrnaja He TOXKAECTBEH-
Hbl C MepBOHAYa/JbHBIMH KOMIIOHEHTAMH, C KOTODBIX HAUYHHAETCH peakuHsa:

“y

! Buoxumua, 2, 242 ux 839, 1987. Cm. takke Kpuuman, Kouunkopa u Tefic.

Hayuenne MexamisMa nepeaMHHHDOBAHH npu noMowu Jefitepus, Buoxumus, 7, Ne
66, 1942.

Obmen asoTucTsbix sGewjecrs 8 pPACTEHUAX

1) COOH COOH COOH
|
R CH, R CH, R CH,

[ ERY | : |
coO -+ (;l_N CH — H,0 —= C=N—CH —= HC—N=C
' | | | |
COOH COOH

|
COOH COOH

COOH COOH
% COOH COOH
R (lez R (lIJH:
kﬁ—N:¢-+ﬂp-—HHd—Nm s )
COOH COOH COOH S

To, uto Bpaynwrteiin u Kpuuman na6maiogaldn s KHBOTHOrO Opra-
HH3MA, MOATBEPXKAEHO pAAOM HAOJIOAEHHII H HaJ PacTHTE/NbLHBIMH 0Gbex-
tamd. Tag, Virtanen m Laine wawmau, uyTo pactentas Macca ropoxa Bl-
3bIBAET peakUHIO MepeaMHHHPOBAHHA MeX1y acnaparuHoBOH KHCJIOTOM B
KeTOHOKHCJ0TaMy; 3ilep H ero COTPYAHHKH MOKA3a/JH, YTO BLITAXKKH H3
PA3JIHYHLIX pACTeHHH COAEpXkKaT SHIUMbI, B MPHCYTCTBHH KOTOPLIX IJIIOTA-
MHHOBast KHC/IOTa cTaHOBHTCAl JoHatopom rpynnei NH, u cnocobersyer
CHHTE3y JPYTrHX aMHHOKHCJIOT.

B nmononuenune npusenem eule cxemy YUunGuensa:

berok ¢ Yenebodst
T Mupgesi
X~ AMUHORUCAGTIL benky

1

! £,
o~ Kemon QR UCTOMES = KBmToE/THma 0 e
=+ faa kucnoma

- hCanoykcye-

HTR Koo

Acngposunolan Kucroma remamuwelan kucroma

P 27"

A Acrapacun Ttamanup

o - kemeoenmrapolbas Kucnoma——
+

t P B o/ LM UIEIEE,

Bnaropaps Jsierkoctd obpasoBaHus aCnaparuHoOBOH M TJIIOTAMHHOBOM
KHCJIOT H3 COOTBETCTBYIOWIHX KETOHOKHC/IOT H HX cnocoGHOCTH K mepeaMi-

—Okcanogkcycnar Kacroma
-+




M e, T e ree——

]

64 Yacre I. 06 ucrousuKax aszora pacrenud

{{HPOBAHHIO, MOXHO CKa34dThb, qTO ,I:T]\'ﬂl']i’)llliii[}h[{‘ MOHOAMHHOKHCJIOTHI
(BNAIOTCA Kak Obl GOJABIWIHMH BOPOTAMH Ha MYTH, BeAyUleM K CHHTe3Y
NIPYTHX aMHHOKHCJOT, a CjefoBaTesbHO H 0eJKOB.

HMtak, nukapGOHOBLIE KHCJOTEL H HX AaMHAbl HIpaioT TPOAKYI0 poJib B
of6MeHe a30THCTbIX BewrecTB: 1) oHHM sABAATCA Gopmoii obezBpeKHBAHAT

TN, SMMHAK AW XN TANYTLAR BAPUATRS JANH L RPTRRCAHREOM . MATANCRDPFA A0 .
THCTHIX BeILECTB, OCOGEHHO pe3KO BBIPAXKEHHOM NDH NpopacTaHud, 2) OpH
npolecce CHHTE3a Aa30THCTbIX BELIeCTB 3a CUeT aMMHaKa, MOCTynaloulero
H3BHE, OHH fBJAITCA NMepBLIMH MPOAYKTAMH CHHTE@3a, O/HOBPEMEHHO CIY-
a Kak s o0e3BpeKHBaHUA 3TOr0 aMMHakKa, Tak H A1A 00pa3oBaHudA

PE3SEPBOB TIpPYNIIbI NHos, KoTopas I[UC..']}‘}K[IT st CHHTE3a aMHHOKHCIO0T

GesKOB, Koria pacreHHe Oyder pacrnoJjiaraTh [AOCTATOMHBIM KOJHYECTBOM
yriaesoaos; 3) kpome pesepBupoBaHus rpynnst NH,, ankapGoHoBble aMH-
HOKHCJIOTBI HeMmOCPeJCTBEHHO YYacTBYIOT B MexXaHH3Me ee mepenauvs,
BCTYNIad B peakKuHH nepeaMHHHPOBaHHA C pil(&.‘lit‘lH!;iMH KeTOKHCJIOTaMH H
TEM CHOCO&CID}'S[ CHHTE3Y HenoCcpeACTBEHHBIX KOMIIOHEHTOB 6eJKOBOH MO-
JEKYJhl. 1

CHHATE3 OPrAHHYECEHX A30THCTBHIX (‘ﬂE,'-I,[lllEH[Il"I 3A CYET HHTPATOB
H HUTPHTOB

PaHpllle MHOTHE aBTOPHl CKJIOHHBI OblIH AYyMaTh, YTO HCIOJb30BaHHE
HHTPATOB B IIpolleccax CHHTe3a MPOHCXOJAUT TOJNBKO IO BJHAHHEM CBeTa
B accHMuupymomux Juctbax. llumnep, Hampumep, mnojaralj, 4To a30THO-
KHCJIBIH KaJbIMi, MocTynaomuyili H3 MOYBbl, LEJIHKOM KAK TAKOBOH JOXOOMT
A0 TKaHel JHcTa, M TaM a30THAsA KUCJIOTA BOCCTAHABJIMBAETCS, a KaJjbLHH
ocaxpaerca Liapejesoil Kucaotoi. IlluMnmep HACTONBKO CBA3LIBAN penyK-
LHI0O HHTPATOB C ACCHMWJSALMEH, UTO CUYHTA] 3TOT MNMPOLECC HEBO3MOMHBIM
naxke Ha cBeTy B GecxJiopopHJBHBIX YYacTKax JIHCThEB Y MeCTPOJIHCTHBIX
pacTenuil. OfHAKO MOCAEAYIONIHE HCCJEJI0BaHHSA He MOJATBEePAHJH 3THX BO3-
3peHHH — BOCCTAHOBJIEHHe HUTpaToB TpebyeT NPHCYTCTBHA YIJEBOJIOB, a8 He
ceeta. TOYHO Tak Ke OTNAZAlOT H APYTHE THIIOTe3bl, MO KOTOPHIM MYpaBbLH-
HBIIT aJapierun, obpasyiouuiics npH BoccraHoBiaennun CO; B xJopomaacrax,
HrpaeT TakikKe poJgb H MpPH BoccTaHoBaeHWH wurparoB. Ciona OTHOCHTCA
runoresa Treub’a (1904), mo kKoTopoi npH B3aUMOJEICTBHH HCOH c¢ uu-
rpaTaMH Ao/KHA Gyaro Gbl Mosyd4aThesl CHHHJBHAS KHCJOTa. ?

Treub Hamresn JeHCTBHTEJNBHO B Ppfle pPacTeHHH CHHHJIBHYIO KHCJOTY,
HO B MaJIOAKTHBHOII, CBA3aHHOH (opme (B BHAE TJIIOKO3KA0B), W oOmasn

b I'Ijlﬂ{c H3JIaraeTca TrHaoTesa HlipTﬂHc!{i'l, no KOTOPOIdT B MeXaHH3IMe 11){“((:3!.]’.!{““‘330'
Ta K.’lf,'GLTHbKOBEJMH ﬁ.‘!KTC‘piIH.\‘I}I riiasHas poJib I[p]{H{l:L’l['}KIlT‘ pem{u.mt Mf?:’K,l'l!f oKcano-
}'KC}'CHQF{ KHcaoTolt FHOAPOKCHIAMHHOM. Ecnu sta runortesa I'IBIITBEPH.HTCF[. TO 3STHM
106ABHTCH ele oaHa BaXHAA CTOPOHA VYYACTHH J.HKEI])(IUHUBEJX KHCJIOT B TMpoleccax
0oOMEeHa as30THCTHIX BellecTs B pacTeHHH.

2 Bne pacrenns feiicTBHTe/bHO yAaeTcst Habmonath ofpasoBaHue CHHHABHOM Kuc-

JIOTHI, €CcJIH B3ATb BOAY, HACLIHIEHHYIO }'F.‘l{‘b\'iIC.’!OTDf‘L B Hefl PacTBOPHTE M‘:’pZIBbHHHrI
anrblernj] H CeJHTPY H NOABEPrHYTL pacTBOp JefiCTBHIO CBeTa; HO H3 5TOro eme He
CJAeAVeT, 4TO B pacTeHHH OCYHIeCTBJAAETCH TOT e npouoecc,
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POJIE 3TOro O4YeéHb SAA0OBHTOrO BelleCTBa B [IilUlLL‘CCC‘ pC,Ll}'i(!Iill[ III'[TI]EJTUE
OcTaJlack He MOATBEpPXAeHHO.

Taxxke He Hauula NMOATBepXKAEHHH runoresa Bayauma, xoTopslil nosa-

aj, 4TO HHTpPAaThl, Ilepexojs B HHTPHTHI, 3aTeM BCTYNAIOT B peaKlHIo
¢ ¢opMaJbAErHAOM, JaBas THILPUKCAMOBLI® KHCAOTHL JleHCTBHTENBHO, MNpPH
onkiTax in vitro Takasa pegkums NDOUCXODHT, HO TaK KakK O 9kKa3aliucs; HiIu

PENYKIHA HHTPATOB HMEET MECTO H B TEMHOTe, TO CBfA3b 3TOro Ipoiecca
¢ yuacTHeM (opMasbAeruia TEPARET BEpPOATHOCTS.

[TepBeiM aBTOpoM, HaOmiofaBmwidM B 1897 r., 4TO MpPH BOCCTAHOBJIECHHH
HUTPITOB B TeMHOTe 00pasylOTCA OpraHHyeckKHe Aas0THCTLle COeIHHEHHH,
6n1 . Tomnerckuii ! (Kpakos, kacdenpa arpoxumuu). Ou mokasad, 4To
JIMPOBAHHBIE POCTKH MINEHHUbB! MPH MHTAHHUH HHTpaTaMu obHapyKuBa-

OT NPpHPOCT a30Ta, II[JCH(J{'Ki.’),’.LFflliJlIHI COAEPKAHHE B HHX HHTPATHOTO a3o-
Ta; 3a cueT HUTpaTOB o0GpasoBaJHCh KaKHe-TO a30THETHIE OpraHHyecKue
CoeIHHEeHHHA H(‘Gi',.’l}(()[-}r]rr) THIIA.

OGszop paGor, mpemxuectBoBaBuiHX paGore [omneeckoro (Kinoshita,
Suzuki, Laurent m nap.), Jaanm Ob1 MHOIO B CBOe BpeMs B Moell BTOpOM
nuccepraumu; ? sjnecs 0 HuX noppobHee rOBOPUTHL HE NMPUXOAHTCS, TAK Kak
OHH MM NPHBOJAMJIH K OTPHLATEJbHBIM pe3yabTaTaM, HJAH ObUid HeZoCTa-
TOYHO JOKazateabHbiMH. [‘omneBckuil, kpome paboth 1897 r. (Annales
agronomiques), nan eule Gonee obcrosiTenshnyio patotry B 1900 r. (u3za-
HHe KpakoBckoii Akagemuu Hayk), B KoTopoH ero nepewie HaGNIOAeHHS
BlIojHe moATBepananch. Caeayionum stranmoM ObIH ONBITEl, TPOBeJEHHBIE
B Hameill jgaGopatopuu B 1912—1915 rr. pagom auu (ITepurypun, Kanun-
KHH, PHTMaH) ¢ nmpopocTKaMH pas3JHYHBIX pacTeHHid. OTH onbiTel OOHapy-
FHJIH, YTO 3a CYET HHTPATOB pacTeHusas B TeMHOTe 00pa3yloT acmaparus,
TaK e KaK M 3a CYeT aMMHAaKa, XOTA KOJHYECTBeHHBEI€ COOTHOLIEHHA MEeX-
oy aMHIHBIM, aMHHHLIM H OEJKOBBIM a30TOM TPH HHTPATHOM MHTAHHH He
COBMANAIOT C TEMH, KaKHe ToJyuyaloTcs NPpH MHTAaHHH aMMHAKOM.

Bor npuMephl M3 ONMBITOB C NPOPOCTKAMH KYKYPYy3bl H BHKH:

OnHT ¢ KYKYpYso#
-

Ha 100 p;l,("]"'lill_! (» mr) ecTHAN. ROAA Ca(NOy)q NH,C1+4 CaCOy

e e R, TSR el (s 759.3 869.7 939.9
e T i SR e N R 540.9 592.9 538.0
N acnaparusga . . . R e 104.5 160.7 269.5
N aMEHOKMCAOT . - . «': « . b 13 110.2 90.9 127.6
D BATPATOR, < Lt A A s WUV 19.1 ks
N CAMMBARE: . wrw ooy G iW0s Bl 3.7 6.0 4.8

HS 3THX I[]!fi)p FHAHO, UYTO MHTAHHE HHTPATaAMH BBI3BaJO SCHOE YBeJIH-
yeHue Kosudectsa acnaparua, Owxo, npanna, Obl10 He Tak BeJHKO, KaK
OpH aMMHaYyHOM THTAHHAH, npu KoropoM OGoublllag dYacTb TIOCTYNHBIIErO
ammuaka (165 mr N u3 180 mr) oxasuiBaercs mnotpebaeHHOll Ha oOpaso-

! Annales agronomiques, 1897 Bulletins de I’Académie des Sciences 4 Cracovie,
1900.

![ipsunmunkons JI. H. BeakoBne BelfecTBa H HX MpPeBpPalieHHs B pacTeHHH.
1899, raasa IV (cm. takke Hasectus MCXH, 1899).

& HNpsummurkos JI. H.
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e SR : e i
; L IR L A sug e RN Rt \Ka, He nojasaser oGpasoBanus amMuaka 3a cueT NOs, uto u nposasiu- EE
BanWe acnaparuta. B chayuae HHTPATOBR JHMIOE OKOJO NOJOBHHBI [NOCTYIHB i ¢ - Ef
uero azoTa nepeunio B opMy acnaparwua (56 mr u3 100); TeM ne Menee, JOCH B BblJeJeHHH aMMHaKa pacTeHHAMH B CKPYXKAIOUIHH KODHH pacTBOp li
i SICHO, YTO 3TOT MPHPOCT acnapar¥Ha oOpasoBancs 3a CueT HATPATHOrO Bor panubie 3TOTO OMbITA: H'
a30Ta, TaK KK YCHJEHHBIM pacnafoM Oeflka O6BACHUTH 3TOTO HEJb3s — _“T _-___J oumentpauus HCL :lf
. B JaHHOM caydae OGesKa Kak pa3 6uuio GoJplle, yeM B KOHTPOUIBHBIX pac- B e omasy gh i 1 I i v *%
TeHHAX, He TOJVIRBIINX a307a, h 00013 ) [0 E0B i, 0-0010.; < } 110,088 §i
E ; Rkt i i ¢
OnwT ¢ BHKO _ s
¥ ) ELE AT -3 AMMHaunbi N -+17.0 £ 4.9 -16.5 | 29.6 | <
b Ha 100 pacresn®t (r mr) Jectuar. poga Ca(NO;)s NH,C14-CaCoO | ¥
TG T T e A ot B el 291 .0 247.6 263.0 Hutpatunii N +27.3 |' +26.7 | +19.4 + 3.4 f
; . AROT GEIKOB. S S L e o . . 85.0 Trl_‘__} EJO.'II | Sinika 1 44.3 £31.6 PN e I
3 »  AaMHHOKHCIOT ., . ARSI L 48.0 09.0 41.3 | = ¢ | ,?
: » | acmaparsma . . . . . . gt 75.9 93.3 118.2 | y oo P i L Ao RIL R S ; i _ '
{ SRIRARA e 5 bl 0.9 — 1.0 5
: [Ipn konuentpanun HCI B 0.001n 3ameuaercs opHOBpeMeHHOe NOMJOLLE- :
B onbiTeé ¢ NIPOPOCTKaMM BHKH TOYHO Tak e nabmopanccs obpasosa- nue HNO; u Boienenne Bzamen storo NHi; npu eme Goabuieii KOHIEHTpa &
; HHe acrmaparhHa 3a CYeT HHTpPaToB, XOTA H 34eCb OHO OblIO MeHee IHep- uuH norjomeHne HNO; yxe HeBelHKo, H aMMHAK BBILEJISETCS MIpeHMylLe- 4
'’MYHBIM, UM 3d CUeT aMMHaKa. JTH ONBITHl CAEJaJH BEePOATHLIM IONylle- CTBe] 3a cueT XesaMuaupoBaHusg. Mbl pHIeqx BbILUE, YTO B i‘iiﬁi-"T* ;
HHEe, WTO NpeXJae YeM as0T HUTPATOR BOileT B COCTAaB aclaparuHa, cOep- Kultzscher ach 06paTHAA CBA3b MEXAY KHCIOTHOCTBIO KJETOUHO-
XKaulero aMHHHYIO H aMHIHVIO ynny, TpPH BOCCTaHOBJEHHH HHTDATOB M0JI- ro COKa H : >ThIO tu['Jsz:s'J[i;':'ih aMHJbl; €C/JH He B TakKOH cHCTeMaTH-
. . JKE€H IOJYYHTLCH al ik, Ho B To BpeMa Mil €llle He CTABUJIH OTA@IbHBLIX yeckoif ¢gopme, TO Bce e B OCHOBHBIX 4epTaxX HaMH 3Ta 3aBHCHMOCTH Obl-
1 | ONBITOB /15 BLIABJICHHA aMMI KaK MOPOMEXKYTOUHOIO HNPOAYKTa HO IYTH jda obnapyxena B 1912—1914 rr. Mbi nmMeeM B BHAY He TOAEKO OIBITHI
; OT A30TAa HUTPATOB K a30Ty aclaparkHa, OHH OBIIH MpPOBe/leHbl HaMW C MHTAHHEM pOCTKOB JIIONMHHA TakuMmu cogasamMu, kKak NH,Cl, (NH,).SO,,
nosnuee. Ilis 3THX uesied CAEAYET Tew HJH MyTeM IONABJATH CAH- DLISLIBABINIMMH Y pacTeHuii, 6eHbIX YTJeBOAaMH, H€3aMHIAPOBAHHE BMECTO
oy |l | TETHYeCKHe IPOIMecChl, YTo MOKHO [eJlaTh MM YMEHBIUEHHEM = KOJHUYECTBA CHHTE3a HOBLIX KOJIHYECTE Aac {a, HO W TIPAMOI OMBIT ¢ HdeiicTBHEM
$ YIJAeBoN0B, WJIH H3MEHEHHEM peaKIlHH B CTOPOHY MOAKHCIACHHS, WIH IpPIMe- C/1abblX pacTBOPOB CBOOOAHLIX KHCJOT. |
! I HeHHEM aHEeCTe3UPYIOmHX .peulecTs, HoO Toro e MAGUWKHO NOCTHTHYTL M He B Ooviee cHcTeMaTwdecKod QopMe ONBITE! N0 H3YYEHHIO BJHAHHA KHC-
i | NoJaBJiAsi HCKYCCTBEHHO CHHTETHYECKHX TIpOileccos, HO 3dfl  pacTeHHAM JOTHOCTH CPefbl HAa Bh€JICHHE AMMHAKAZ KODHSIMH pacTemmii Gblax NPOXO.I-
CTOMb OOHJIBHOE HHTPATHOE THTaHHE, YTO OHH HE B COCTOSHHH NHOTPEOJATE Keust Hamu B 1926 r. (Biochemische Zeitschrift, Bd. 193, 1928).
.: | BCero 0Gpasyoulerocst NpH PeIyKUHH AMMHAKA, TOTAa NOCTeXHHA HAIHHA- Ecau 66t onbit 1919 r. craBuics ¢ onpejeseHHBIM HaMepeHHEM H3YUHTb
eT - BhIIeJATECS 4epes KODHi B OKPYXKaOWMH HX PacTBOP; IJs acCHMHJIH- PeAyKIHIO HHTPATOB A0 aMMHAaKa, TO, KOHEYHO, C/JIEA0OBaJ0 Obl BBOAHTHL HOH
PYIOLIHX pacTeHuit HanGosee Jierko 3To OCYIIECTB/ACTCA BO BTOPOH MOJO- NO; c yio6bIMH KaTHOHAMH, KpOMe aMMHaka. Takde ONBITEI H HMPOBOLHJIHCH
BHHE BereTalnHoHHOrO TNepHOda, Koraa pacTeHuwe yike obpasosajio TiaBHYIO HaMH MO03/1HEE, HO OMATh-TAKH, CAeAys XPOHOJIOTHUECKOMY MOPSIAKY, MBI TOJIHK -
Maccy '6esKoB. Hbl cHayaJa ynoMmsaHyThk o. paborax C. Il. Koereiuea > u Otto Warburg’a,
i O npoBeeHHBIX HAMW IJAHOMEPHBIX OMNBITAX C NOAaBJEHHEM CHHTETHYE- nosisuBumxest B 1920 r., XoTa 9TH pa6OTLI OTHOCHJIHCH HE K BLICIIHM pacTe-
CKHX MpOUECcOoB, B LeJISX OOHapy:KeHHf aMMHAKa Kak TIPOMEeXYyTouHOro HHAM, C KOTOPBIMH PaGoTaim MBI, HO, TEM HEe MeHee, OHH ABHJHCH MOM-
{ NPOAYKTa NO IIyTH OT HHTPAaTHOTO a30Ta K a30Ty aMHI0B W AMHHOKHCJIOT, TBePKAeHHEM HAIIHX TPEANIONOMEHHH OTHOCHTEJBHO BbINE/IeHHS pacTeHHs-
; MBI CKaJKeM HHXKe, cO00pa3HO XPOHOJIOTHYECKOMY NOPSAAKY, 3AeCh XKe OT- MH B OKDYXalollyi0 Cpely amMmHaka, oOpasoBaBINErocs 3a Cuer BOCCTalOB-
I MeTHM OAHH Hawm onsiT 1919 r. ¢ mpopocTKaMH ropoxa, KOTOpbIH HMeaX Apy- JIeHHsT HHTPATOB, €CJH OMNLIT BeleTcs B VCJOBHSX NMOAABJIEHHsT cHHTe3a Ge-
rHe [eJW, HO B HEM TOrja HeOWHJaHHO AJS HAC TNpPOABHJIOCH BbIIGJNEHHE KOB M aMUHOKHCIOT.
aMMHaKa KOpPHSIMH DACTEHHH B OKPYXKalOLHil PAacTEOp MPH OLHOBPEMEHHOM Kocterues, pabotas ¢ miecHepbiMu rpubamu, masan um NaNO; B ka-
noraowernn nutparon. Torfa 310t ONBIT A0/KEH Obill OTBETHTL HA BOMPOC, yecTBe HCTOYHHKA a3oTa. [Ipu oOHIBHOM MHTAHHH yriesolaMH HaGaOIANOCH
He BBI3LIBAET JIH MOLKHC/JEHHE pacTBopa M3MEHEHHA OTHOUICHHA PACTEHHA K -
230THOKHCJIOMY aMMHaKy, T. €, mepexola OT NPeHMYUMECTBEHHOrO norJolLe- I CoortpetcTEenuuit npumep ua onmrta O. H. Kamesapopoit (1914) Gea yxe mnpu- : |
HHUSI AMMHAKa K MPEeHMYUIeCTBEHHOMY MOTJIOLICHHIO a30THO#H kucnotbl. Ok BeAen shune, Ha cTp. 51, : o |
mie 11 14

3aJ10Ch, UTO eCJqH¥ H3BReCcTHOoe MoOIKHCJIeHHe NelCTBHTaIABHO JAaeT 3TOT pe3Vyiib

TaT, TO foJee CHAbHAH KHCJIOTHOCTL, NMOMAABJASA CHHTE3 aMHAOB 34 CUET aM
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obpasopatne Genkoe Ge3 HAKOMJEHHS INMPOMEXYTOMHbLIX HMPOLYKTOB, HO IpH
NOHHXKEHHH MHTAHUSA CAXAPOM B PACTBOpPE MOSBIAJIHCH HUTPHTBI M aMMHaK. !
BapGypr patoTaa C 3&JIEHLIM paCTEHHEM, XOTH H OJLHOK/IETOYHbIM, € BOJO-
pocasio Chlorella, KOTOpasi BLIHOCHT 3HAYHTEJIbHOE NONKHC/IEHHE PacTBOpa
(o pH = 2,0). B pacteop BBoAuyach cmecs NaNOs u HNO;, utoGul  no-
HH3UTh Juccounanuio NaNO; W YyCHIHTL MOCTYIVIEHHE a30THCTOH IHINH

ax ke Kaxk # B oneitax KocThluesa, npu HamHUHH

nerky. [lpn ar
HTeJbHBIX KOJHYECTB YIJeBOAOB, B Pe3yabTaTe 3SHEPruyHOH acCHMH-

npH XopcuieM OCBELIEHHH, LIEJ '-)!H‘]}E“}i"-.if’.i:llnl cHHTe3 OenkoB, 6e3 Ha-

KONJIEHHA aMMi 4, €CJIH Ke ACCHMHJALHIO oCJ1a0HTE IIyTeM 3aTeH
B pacTBOpE NOSBJISETCS aMMHAK, a HMHOTAA W HHTPHTBI, OOpasoBaBiL
3a cuer peaykuuu HutrparoB. [lpu sTtom BapOypr nabGmoian H3MEHeHue
otHowenus: COz : Oz, KOTOpPOe NOBLIIANOCH NPH THTAHHM HHUTPATAMH B TeM-
uote jpgo 1,4—1,6 Onaromaps BHAEJEHHIO A00aBOUHOH  YrIIeKHCJOTH

10 ¢ Ha

[JIEHHEM aMMHaka {Elli CBETY IKe

(Extrakohlensdure) mapaniens
NOSIBJIAETCS] «M0GABOYHBIN KHCIOPOL») .

DakT 06pa3oBaHHA aMMHAKa IPH BOCCTAHOBJIEHMH HUTPATOB HJIH HHUTDH-
TOB BHICUIHMH pacTeHHSMH BIepBhie Ha6aomaT B Haued JgaGopatopuu Jlu-
Kycap 8 1924 r., ec/t me cuMraTh BRILIynOMsiHyTOro onbita 1912 r., rae
peAvKIHuA HUTPATOR A0 aMMMaka Habmaropanach, Ho rae eeoguiaca NHNOj;,
a ge NaNO; nin NaNO,. Omnoitel [JJuKycapa BeJiHCh C HHTPHTAMH, HO TaK
Kak Jerkoe BoccraHoeseHne NO; mo NO, naBHO ycraHoBieHO,? To s
Hauiedi penn Gespasnuyeo, HexoAHTb JH OT NOj wau NOs. ITH OOBITLI
HAMEpPeHHO CTABHJIHCh ¢ 3THOJMMDOBAHHBIMKM PACTEHHSAMH, IIpW pasHOM 3ana-
ce yrieBoJoB B ceMeHax (05 onbTaXx ¢ ACCHMHJHPYICIIHMH pacTeHIsIMH
6yaer peub HHKE).

Oxkazanoch, 9To 4YeM MEHBIIE 3amac YIVIEBOAOB Y NpPOPOCTKOB, TeM JIer-
qe (}(_}ilﬂp}-’}{{][]’%é}ﬂ'r(‘.ﬂ AMMHaK Kak I'[[}L'JMC}K'\"T(J'H[L[H I'IpO,'I}.'KT o NyTH MnOepe-
Xxolla OT OKHCJEHHBIX CO€JHMHeHHH a30Ta K OpraHHYeCKHM asoTHCTBIM Be-
mecrBaM, Kpome Toro, Go/blioe BIHAHHE OK43hIBAIOT KOHIEHTPalHs pac-
TBOpa W peakuus cpelri. [IpuBenem mpuMep H3 O[ILITOB, NDOBEIEHHLIX A
uamreii nabopatopun B 1924 r. M. T'. Tukycapom ® ¢ ropuuuei:

Hano uerpardoro azora (mr el a) 0 i ! 16 UE
% i p 7 r I ) 0.8 i 3.4
Hatineno NH,; (mr N 8 1 2) e ama B 0 il S‘S
| Buka 0 0 0 0
I Tlpu paccMmoTpennx paGor ¢ njaecHeBHIMH rpHbGamMu, nDpoBefeHHbIX ByTkesnueM H

Kl‘aCTh['lL‘IHJ"lI MBIl BCera HaXOOIWHJH B HHX NDOATBEpKIeHHe ceoefl MBICAIH ©O 'TOM, 4T®

A30THCTLIX

BEULECTB Y TPH-
12 STH Mpe..-
paduio: Jean

AOJIKHEL CYULeCTBOBATh H3BECTHHE YepTHl CXONCTBA B OOM
6oB H STHOJHPC {tiX  pactennil. Jlanbhefilmee noATBepHaeHHe M pa:
cTapjeHnss noayunnu B paGore J. Desbordes (®pauuns). Cm. ero Mot
Deshordes, . Ftudee, Az 13, novtritinp., dg_13, cellnle_ vivapte_. Paris., 1936

2 MMepBoe ykasaune Ha BOCCTaHOBJEHHe HHTPATOB B MUTPHTH HaHo GHio B 1890

Hopanom (Laurent, Annales de I'Institut Pasteur, 1890), 3arem Toanesckuil noa-
TBepAHA STH HaGMOLeHHSA [AJf BBICHIMX pacTeHH#t B YCAOBHAX  CTEPHALHBIX  KYJABTYP
(Annales agronomiques, 1900); nanee cmemosBanu paGorhl HaGornx (Ber. der Deutschen
Botanischen Gesellschaft, 1903) ¥ Maz¢ (Annales de U'Institut Pasteur, 1911).

3 Hayuso-arposomuueckuil »xypnan, II, 1925,

CunTes op2aHudecKux as30TUCTLLX coedunertll 6

Kak BuauM, y TOPHYHIII aMMHaK NOMABJSLICA CKOpee, YeM Yy BHKH, Gosee
Goraroit yraesogami. Uro ammmak B 3TOM ciyuae ofpasyercs HMEHHO 3a
cueT pPeAYKLHH HHTDHTOB, a He 3a CYET TNPOUECCOB Ne3aMHIHPOBAHHA H Me-
JAMHHHPpOBAHHA, JIETKO YCTAHOBJICHO OBLI10 [NOCJHEAYIOMIHMH OLLITAMH CNH.’}'\-
Hopa B EpeiruHa, B KOTOpbIX mpoBeiaes ObLT MOAPOGHBIN YYET COAEpPIKAHHSA
KaK aMHU/l0B, TAK H aMMHaKa B CaMHX pacTeHHAX. '

B toM ke 1924 r. nospmsiack (HO M0 Hac AOUNIA €O 3HAYHTEJLHBIM
onosgauneMm) pabora Coduu IOKKepcoH, ? MONYUYHBUIEH HHTEPECHBIE MHKPO-
XHMIUECKHe MaHHBIE TO NMOCTYIVIEHHI0 M NpeBpallleHHIO HHUTPATOB B pacrte-
HHAX (TOMaThl), MepecaxeHHLIX H3 MJIONOPOAHOH MOYBBI B KBAPUEBLIH I1€-
COK H BblIep:KaHHblX B HEM B TeyeHHe 2 Hepesb 6e3 pHecenus azora, Ilog-
[OTOBJEHHRIC TaKhMM O0pasoM pacTeHHs COAEpIKadIy MHOTO KpaxMmaja, Ho He
COAEepKaNn HHTPATOB, HHTPHTOB, aMMHaKa H [Jae aMHHOKHCIIOT,

Yepes 24 yaca mocne precenuss B necok Ca(NOg)s muTpaTthl GBLIH BO
BCeX 4HacCTdX, BepXYUIKH HEKOTOpLIX pac HHIT HaBajid C.’Tﬂ'&’)_‘."{‘} peaxitH
Ha HHTPHTH!, aMMmaka He Oblio, Hepes 36 wacoB BO Bcex pacTeHHsx ofHa-
].!}'H{!JB&.-’.‘[{CL—, I[]I'E:l}:]'['bi (I'[pli (J]'[]')'Q_;LL:..'ZL,‘.?[I-!()IHE .}[OE\'?J.TJILL’JU,I[II) H CJledbkl aMMHa-
Ka, Uepe3 48 uacos OBLIO HECKOJBKO MEHBIIE HHTPATOB M ICOVIbILIE aMMHa-

KpHCTaJJIHKH acrnapariia, B TO JKe BDeMs 2aMedeHo HeKOoTopoe yMeHblie-
HHe KpaxMajga B pacTeHHaX. Mexay 3-M u 5-M [OHeM, Tpu MaJjoMm COIZep-
JKaHHM HHUTPHTOB H aMMHaka, Ha0JIOJaJoChp CHJIBHO€ BO3pacraHde KoJinde-
¢TBa AMHHOKHCJIOT, Hapsily C MNOABIeHHEM SHTapHOH u SGJI0YHOH KHCJOT.
Kpome acnapar¥ina H acNaparHHOBOI KHCHOTHI, OOGHADYXKEHBI anaHuH, Jei-
uuH, THCTHAHE W UHcTuH, OpHoBpeMeHHO HaGmoAasach nandpHelinas yOELIb
KpaxmaJja, MOJOAble JHCThs npuobperanu GoJjiee SIPKYIO 3€/eHYI0 OKpacky,
H NOABHJHCH NPH3HAKKH HOBOTO pocTa B BEPXHHX HacTaxX crebJei.

B 1925 r. nosBuiace pabGora Kaeiitna u Kuccepa, ® xortopble nmokasaii,
Y10 jaiKe Yy ACCHMHJHPYIOUIHX PacTeHHIT MOXKHO Ipu I3Gurroynom cHalxke-
HHH HHTPaTaMH OOHApYKHUTh o0paszoBaHHe (M BbIIE/ICHHE KODHAMH B OKDY-
JKaIoUIHii pacTBOP) TPOMEKYTOUHBIX NPOAYKTOB MEXAY HHTPaTaMy W aMH-
AaMmH, a HMEHHO: HHTPHTOB H aMMMaKa.

Taxum o6pa3soM OOGHApY)KEHHE TIPOMEXKYTOUHBIX NPOAYKTOB, KOTOPOe

8 omnbitax - K¢ ¢ rpubamu w B onutax Jlukycapa ¢ npopocTKaMH

BBICLTHX ['-‘!\"Tif.'iifi“i OBIO OOCTHTHYTO MNyTeM CHHXKeHHHA JHEePrHH CHHTE3a

(yMeHbLICHHE KOJHYecTBa yraesonaos), B pabore Kaeifma u Kuccepa ac
CTHrHYTO OblI0 OOpaTHBLIM MYTEM — CTONIb OOHJBHBEIM CcHaOXKeHHEM pacTe-
HHA HHTpATaMH, KOTO MpeBLINIAIO BCAKYIO MOTPpeOHOCTH B a30Te A
cuHTEe3a GesKoB y [er0 pacTeHHsi,— 4 TorLa TaKxKe

BBISIBJIAVIOCH ©00pasoBa AKa, KOTOPBLIH B OOBIUHBIX YCJOBHSIX HE Ha-

I Ha
2 EI
Botanical Gazette, vol. 77 (377),

3 Klein und Kisser. Sitzungsberichte der Akademie, Wjen, 1925.

11, 1926.

1synthesis by Plar

rkerson Sophia, I. Nitrate Reduction,

i
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KonJgercss (MyTsb, KOTOpPHIH HCNOJB30BAT W BapGypr npm CBOMX ombITax

¢ Chlorella).

Eca# uMeTb B BHAY BhICHIHE pacTeHus, To nocjae paGor JuKycapa,
Cotun dkxepcon, Kneiina u Kuccepa Hy»XkHO Ha3BaTh paGoTHl psila aMepH
KaHCKHX aBTopoB (mepnoga 1927—1932 rr.), KOTOpBle H3yYaau JOKaJaH3a-
IHIO MPOLECCOB BOCCTAHOBJEHHA HHTPATOB 4 MOKAZaJH, UTO YiKe B KOPHAX
pacTeHHH MNPOHCXOAMT HE TOJNEKO BOCCTAHOBJEHHE HHTPATOB A0 aMMHakKa, HO
H cuHTe3 amMuxoB. Hamnmu onbitamu 1912—1914 rr. yxke Oblo nokasaHo,
uTo llligpﬂ'jUBﬂH]lL’. acnapariHa 3a CcUeT KakKk aMmMHaKa, %wak H HHTPaTOB il[]O'
HCXOJAUT B TEMHOTE, HO TOTAa Mbl He 3aHHMaJHCch BOTNPOCOM, B KaKHX opra-
HaX pacTeHHfl HAYT 3TH IPOLLECCHI.

Corpyauuxu oneitHoit  crasuun Heio-Ixepceit Nightingale u Scher-
merhorn B paGore 1928 r. «Nitrate Assimilation by Asparagus in the
Absence of Light»' npuman x BbiBOAy, 4TO MoukoBaTeie Kopuu (fibrous

ots) Cllapxdu SHABJHAIOTCHA TJaBHbIMH éf:]{'.'l]{.'j.\!i[. rae HNpoHCXOAHWT BOCCTa-

DATOB, MpPHYEM cHaAyala MNOoABJAAITCA HHTPHTHI g AMMHAK, 4

HOBJIEHHE
3aTEM — I!;‘JE:i}‘.‘]I'H':.’ H AMHHOKHCJIOTHI, BOCCTaAHOBJIEHH2 37O HAET 3a Ccuel

i TpaTa YIJIeBOAOB Y PACTEHHH, MOMYYHBIIMX HHT-

paThbl, 3a BPEMS Oflbl (17 nmeit) Oblia Ha 65%0 Ooawnile, Hem YV pacTeHHil
KOHTPOJIBHBIX (0€3 HETPaTOB).

[Tonof

patote ¢ Polyanthus narcissus® u Tiedjens u I

SHBle XKe HaOaonenus cpenanau Nightingale w Robbins B cBoeii

lake ® (Tak¥ke COTPYAHHKH

Hpio-Lxkepcefickoil ONbITHON CTAaHIHK), AapluHe OOcToATeNbHYIO paboTy To

dMMHAYHOMY H HHTPATHOMY NHTAHHIO s0goHH. OHH MOKasaJjHd, 4TO H Y Ae-

aHaMH,

TOJNBKO

peBh€B MEJIKHE KOPHEeBbI€E DPa3BeTB/JICHHM

B KOTOPLIX NPOHCXOAHT ACCUMHJAINHA HMTDATOB M a ]
ux morsouenne). Ho pasymeeres, uto pasmep yCBOEHHS HHTPATOB B KOPHSIX

H KOJIH-

3ABHCHT OT COOTHOLICHHA MeXIAY KOJHYECTBOM YIJIEBOIOB B

YECTBOM MNPHTEKAKUIHX HHTPATOB, IIpH CHIOKOM 0OHJIBHOM IIPHTOKE MNO-

CJACIHHX B KOPHAX MOMKET HEXBATHTH YIVIEBOOOB IJA BOCCTAHOBJIEHHSA H3-

ObiTouHbIX HHTpaTOB. Tak, Burstrém* naGatogan npuH TakHX YCJIOBHSAX, 4TO

anwb ot 30 Ao 50°/6 NMOTJIOMIEHHBIX HUTPATOR YCBaWBAJIOCh B KODHAX (TIPH

3TOM HabM0AANCH HENOCTAaTOK [JIIOKO3Hl B [OCJeTHHX), OCTaJpHAag 4YacTh
HHTPATOB NOCTyYynaJga B Hajl3eMHbie <©OpraHhl, Goratsie yrJjaepojaMH, H TaM

nocTeneHso norpebaanace.
EcaH MOKHO CUHTATH VC

AHOBJAEHHBIM, YTO NPOMEXYTOUYHBIM [MDOAYKTOM

npi IOBJICHHH HHTDPATCB [0 AMMMAKa SBJAIOTCS HHTPWTHI, TO ITHM
BONPOC elle Aa1eKO He HCUepPrLBaeTCs, Kak Mex1y TIepBOil cTajuei
eoccranoesenus  (NO:) u nocnepneit (N nonxen GbITH elle psx Mpo-

Mexyrounsix cryneneit, Mmeercs psaax ykasaumii, uto ©0OPa30BaHHIO AMMH-
aka npemurecTeyer ofbpazoeanme ruapoxcwiamuna (NH.,OH), xoropsri,

Bull.
Bull

Bull.

CuHTes OpeaHUdecKiLy a3 coedunexul 71

OIHAKO, HE MOMKeT HAKOMIATHBCHA B 3HAUHTEILHLIX KOJHMECTBAX KAaK sIA0BH-
Toe pemectso. Ho npumep ¢opMadbJernjia noKashiBaeT, uTO Borpoc o0
SOOBHTOCTH SABJAETCA YCJOBHBIM,— BCe €0 B TOM, O KaKHX KOHLEHTpa-
nusx Haer peub. Ha Bo3MOXHVIO pOdb THIPOKCHIAMHHA B 00pa30BaHHH
aMHHO- H aMHAocoedAHHeHHil yKasmBaa B 1896 r. A. H. Bax, ! nonarasuimii,
UTQ THAPOKCHJAMHH pearupyer ¢ (opManbIerHioM W JaeT OKCHM, MOyTeM
neperpynnEpoBKr nepexoasuuil B dopmaMun:
HCOH + NH,OH —H,0 & CH,: NOH - HCONH,.

B TO Bpema mpeanoJarasoch, WTO CHHTE3 Aa30THCTBIX COeJMHEHHH 33
cuen HHTPATOB NMPOMCXOAHT B JHCTbAX M 4To (OPMAJBAErHj, Kak naubouee
JIErKo BCTYIAlOILEEe B PCAKIIHIO CoeiHHeHHe, }}E'])E!l"!‘ ]}(].'H; HE TOJbKO B
o0pa3oBaniH YIJeBONOB, HO H a30THCTbIX COEIHHeHHH; HO Tefeph STO Npes-
CcTaB/IeHHEe MOXKeTr ObITh pacCIiHpeHOo | IE€PEHECEHO HAa JpyrHe CoeqHHEHHH,
coaepkaline KapOOHHJIBHYIO Ipynmy (cM, Hi O PeAKIHH T'HIDOKCHIaMH-
Ha C OKCAJOYKCYCHOH KHCIOTOH), Tak Kak H3BeCTHO, 4To ob6pasoBaHHe
AMHHOAMHKIOB 3a CUeT HHTPATOB NPOHCXOAMWT M G€3 yuacTHs cBeTa (B KOp-

Hax pacrtenwmii), Jamee, Temepp uMeloTcss (aKTHUECKHe [JaHHLIE, YKaShLIBa-

joulHe Ha o6pa3oBaHHe B pacTeHHAX THAPOKCHJIAMHHA 3a CYeT a30THCTOH
kucaoTel. Tak, Jlemyanb? mokasan, 4TO COK H3 JIHCTBEB CHPEHH BbI3biBaeT
OBICTPOE BOCCTaHOBJIeHNWe HHTpETOB (npu Beéxenun 1,4 vr N — NO, uepes

yr octajgochk 0,575, ucuesio 0,825; uwepes 20 uwacor mcuesno 1,350),
{[IDOKCHJIaMHHA, HO B HeNocTOfAB-
iectsax, DBelcTpora #Hcue3anopeHHs HHTPUTOB 3acTaBuja NpeANo-
PEakunio, a TaK Kak B JHCTBAX CHPEHH COLEePIKHTCHA
TaKoH SHEePrAYHEIH BOCCTaHOBHTEJNb, KaK acKkopOuHOBas KHcJ10Ta
CH,OHCHOH . CHCOH : COHCO, To ¢ He#i # 6blJIH nocTaBjeHdbl ONBITH MO

s

— ]

NpH 3TOM KOHCTATHDPOBAHO NOSBJEHHE T

"dTh XHMHYUE(

BoccraHoBieHHio NO,. Okasanock, 4To ecan Gpark ciaabble pacTBOPH, TO
MOMEHTAJLHO 00pasyercsa IHAPOKCHJIAMHH: DACTBOP aCKOPOGHHOBOH KHCJIOTHI
B 1/160 n, pearupyva ¢ NaNO, (0,001 nopm.), mepeBoanT B ruZApoKCHIAMHH
51% mutpura, ocraerca 20°. Orciona 3aKJAIOYEHHE, YTO THIPOKCHIAMHH
AIBJISIETCH MNEepPexXoJHbIM 3TANIOM Ha MNYTH NpeBpalleRHd HUTPHTOB B aMMHAK.

Taxke Muxaun * Ha6101aJ Hellocpe/CTBEHHOe 00pa3oBaHHe THIPOKCHI-
aMuHa 3a cueT HuUTpHTOB y Bomopocheir (Chlorella). ¥ ®BeicmuX Ke pac-
TeHHII TOJBKO MPH BBEACHHH hopManbIernia yaaBagoCh YJIOBHTH THAPOKCHJI-

}
dMHH,— OYEBHJIH(

)y C{p'.j[?_\Iil.'J[;_'l{"i'H..I CBA3BIBAET TTHAPOKCHJIAMHH B BHOE
dMMHaKa E];_‘-!.’ﬁ.']!ffvif"rﬁ‘ilh-
JHUYEeCTBe, KaK H THIPOKCHJIaMHHA, EC.’IET 3TO COOTHOIIEeHHe

He OBLTO cJaydadHBIM, To OHO MOrJIo OB HaBeCTH HA MbICIL o6 O6IEM Npo-

OKCHMa,; OJHOBDEMEHHO Hab/101a10Ch r'i!’l_‘..'zl}_'iﬂﬂi;" H

HO B TOM He K

HCXOKICHHH aMMHakKa H l'ii.'I[‘-Z.II'\"\‘iI..'-':‘-!Eiili'l NYTEM ['H_'l{)ll.i'i.j.f-.'r ruapasHHa:

HoN — NH,; + H:O = NH; + NH.OH.

3 Comptes Rendus, 122, 149, 1896. Cm. Ttakxke «COOpHHK H3ODAHHBIX TpPYLOB aka-
memuxa A. H. Baxa», 1937, ¢ p. 523.

? Comptes Rendus, I y. 1841,

I Noknanut Axageman Hayx CCCP, 1938, 7. XX, MNe 2—-3.
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O TOM, UTO THAPOKCHJIAMHH SIBJSETCS MPOMEKYTOUHOH CTYHeHbIO NpH
BOCCTAHOBJ€HHH HUTPHTOB 10 aMMHAKa, TOBODHT TOT (iJﬂKI‘, qTo HATPO-
rpynna apoMaTHUeCKHX COeJlHMHeHHH BOCCTaHABJHBAeTCs B aMHHOTpynmy,
npoxons gepe3 Te XK€ 3Tallkl. ,:lli}{li']p()lj(:-lij-;‘-.'l B POCTKAX MNUIEeHHILI Tpe-
TEepneBaeT TakHe MpeBpalleHHd: !

 NHOH /NH,
CH, (NO,), ——=>CeH < etk G HC b
“NO,

O-HUTPOAHHALH

HOuuntpobenson Hnrpade:
(opTocoesHBenne) FHAPOKCUAAMUH

[Ipu BoccTaHOBJIEHHH HHTPUTOB MHKpoopranusmamu Blom? mor koncra-
THPOBaTH = ©O0pPa3OBaHHe THAPOKCHJIAMHHA, INPHMEHSig VJ/aBJHBaHHE €ro
(Abfangverfahren) ¢ nmomompio anerona, Tak kak NH;OH paxe B upes-
BbiUaliHO pa3BeJ€HHBIX PacTBOPAX C YAHBHTEJLHOH JIerKOCTBIO pearupyer

€HHA, ¢ alleTOHOM IIO-

€ aJbJeruiaMd H KeTOHaMM, JaBasi OKCHMHHOCOeLH
aydyaercs amerokcuM CH3;—C ; NOH—CHj, korophiii Jjerko orromnsercs
C mapaMd BOABI M 3aTeM NPH THAPOJH3E HaeT THAPOKCHJIAMHH,

[Tosnnee Wood ® H3ydasn BOCCTAaHOBJIEHHe HHTPATOB JO aMMHaKa MHKpPO-
oprauuamamu (Clostridium) u npummeJ K BBIBOLY, YTO B KayecTBe NpoMe-
KYTOUHOTO NPOAYKTa, KpOME HHTPHTOB, OGpasyercsa M THAPOKCHNaMHH. Aso
C C{'}T[‘J}",-'IEIHKH“H TaKHe }{516.72[0,‘[.'1.'[, qTO BOCCTaHOBJIEHHE HHTPHTOB oo
ammuaka Azotobdcter’om wuier uepe3 ruapokcuiaaMuH. *

Ho ruppokcHsaMHH CTONT yiKe OJH3KO K aMMHAKy, H3 TPOAYKTOB ¥XKe,
CTOAILIMX eme OGJH3KO K HHTPHTAM, SABJIAETCA BEPOATHRIM ©O0OpasoBa-
HHe THIOHHTPHTOB — COJIeH  a30THOBATHCTOW  KHCJIOTHI HNQ  nunam,
sepree, H,N.O., Tak Kkak eil npumaercs Taxkas ¢HOpMyJa CTPOEHHS:

HO—N=N—OH.

AHrunpumgom 3Tol KHCJIOTHL fiBAsgeTcsa 3akuck asora (HoN:Q:—H,0O=N,0);
CJydaHu BblOEJICHHH 3aKHCH a30Ta NpPpH BOCCTAHOBJEHHH HHTPATOB MHKpooOpra-
HH3MaMH OTMEYaJHCh JaBHO,® a C Apyroili CTOpPOHLI, HEOAHOKPATHO OTMeuya-
JIOCh HCYE3HOBEHHE HHTPHTOB bes Ul'}pil.'l(}]_iil'rtllﬁ{ COOTBETCTEEHHOTO KOJHYE-
cTBa Kakoro-mubo rasa. ®

! TlonpoGuoern cM. B paGote [ypesnya «O BoccTaHOBNEHHH OPTOAHHATpOGEH30J A R
senenom pactendn» (Broxumus, 1941, VI, sum. 4, 466); TaM xe o npeamayuiux paborax
(Neuberg und Welde, 1914, Lipschitz, 1920, Typesiuu, 1935—1937 n np.)
le#en0, TaKk KaK caM OH

BoccranossieHHe o-AHHHTpOSeH30na MOXKeT ObITh JIerko J1po
GecupeTeH, a MNPOAYKTH BOCCTAHOBMEHHS MAIOT SPKOOKDAIWEHHEE COETHHEHHS.
? Biochem. Zeitschr.,, Bd. 194, 393, 1928.

3 Biochem. Journ., 4938, V. 32, 2000.

1 Aso, Migita, I1do. The Mechanism of Nitrogen Utilisation by Azotobacter

(Soil Science, vol. 48 (1), 1939),

5 C 1868 r. (Schloesing, Reiset); nosznuee 1o me naGmionann Gayon et Dupetit
(1886), Giltay and Aberson (1892), Bejerink wund Minkman (1910), JleGenes A. @.
(1911), Suzuki (1912).

6 Ampola u. Ulpiani — 1899, Gran — 19 1 — 1902, Kluyver u r—
1926, Kopcakosa (1926 i 1931). Cm. awuteparypuuft o6sop B cratee B. C. B h

kosoft, Mukpo6uonorus, 1941, erp. 138.

CunTes opeanuyeckuy a@30TUCTLIX coedunenud

[Mpusenem u3 paGorst M. IT. Kopcakosoii ' 1927 r. mo usywenuio npo
necca AeHATPHOHKAUHH CHACAYIOWHA THIHYHBIL cayyail:

Yucao aunel Hurparu kHur PazsocTa

I Lymma
0 16.8 0 17.15 0
6 8.2 0.6 11.6 9.9d
8 0 0 2.4 2.4 14.75
10 0 0 5.0 a.0 12.15
12 0 0 15.5 15.5 1.65
Orciona Bumuno, 4to MeXKJIY HHTPUTAMH M CBOGOJHBIM a30TOM HOJIKHO

CTOATh KAaKoe-TO MNPOMEKYTOUHOE COeJNHeHHe, KOJHYeCTBO KOTOpOreo CHA-
yajaa pacter, mo Mepe yOblIu HHTPATOB M HHTPHTOB, a 3aTeM yGbIBaer, co-
006pasHo BO3paCTaHHIO KOJHUECTBA CBoOOAHOro asora (cM. puc. 10).

TOPBLIMH .'.m:]'-ap('aﬁntmi 10 aMMHakKa I\’t]‘:.\czmms;i ? NpPHXOJHT K BHIBOJLY, UTO H
B STOM CJyYae THIOHHTPHTE! AO/NKHEI OBITh OXHONH H3 CTyneHell BOCCTaHOB

JIEHHA; IJd TOr0 H APYroro mpouecca narTCd C/aedYIOUlHe CXEMBI:
v i oo 0 ZHN(.)S -5 31 I\O - '_31 I\J() e N-_,
11. (Boceranonaeme xo NHy: | INOT’»"’ HNU,—- HNO '—-:\”‘ OH - NH..
[MomuMo nphBeAeHHBIX AaHHbIX, o6pasosanne H.N:O, npu mnpoueccax
BOCCTAHOBJIEHHA HHTDATOB H HHTDHTOBR HYXKHO JONYCTHTH Ha OCHCBaHHH

Ka nox BJIHA-

TOTO (illll’\"TEl‘ UTO MNPH fJ(';Jé‘.T][l]\l [ponecce — OKHCJIEHHH aMMHa

pHeM HHTPH(QHKATOPOB — OnpejlesyieHHo OOHApYXKEHO [OABJEHHe a30THO-

BatucToil kucaotbl. Tak, Corbet,?® yuuthiBas NpPOAYKTHI JAeATENBLHOCTH
Nitrosomonas, o6aapyxun Kak Obl BpeMeHHEIH Je(HIHT a30Ta, T. €. CyMMa
asota o00pa3oBaBUIHXCA HH-

TPHTOB H OCTaBllerocd aMMH-

aKa He OTBeyaja KOJHUECTBY /| ~\_
BBEJlEHHOTO aMMHaKa, HO B 4L '
~
KOHIle OMLITA BeCh a30T obHa- 72 "Ny
.

py)KHBaJICA B BHIE HHTPHTOB; /7| Y

N | b
reaApokcHiaMul Obl1 o6HApY- gl ~

WEH JIHIIb B geOOJBIIHX KOJH- g%

g
yectBax (manpumep, 0,1 wmr), i' o
KOTOpPLIMH Hesdb3si 6olio 06b- |
SICHHTL ,'Jt:!'i!ill:_ll'i' B HECKOJLBKO i
MusiurpammoB. Torma Geuio 7 12 Gt

npenno/iokeHo, uro obpa-
ayerca CaN,O,, uTo noaTeep- A

Xon npouecca AeHHTpHHEKaUBH

! as3oT, UL alzor chud 11}
~ P A30T (Na), [0 — men3snecrioe ein

aunocs (CaNyO, B npucyr- (rinonurpuTa?) (onur M.
CTBHH HHUTPHUTOB YCTOHUHB B
BONHOM pacTBOpe Ha XOJIOAY, HO NMPH HarpeBaHHH MPOHCXOMHT Pas/iOMKEHH
€ noTepeH wactH asora).

I XunMuam nmpouecca e iE.:T{u!:i'- IKAUKUH Hageerna Axamemun [ K CCCP. 1 7
e, 12%21.

* MukpoGuonornd, 1941, X, sun. 3, 9299,

# Biochemical Journal, 1935, vol. XXIX p. 1086.
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Puc. 11 BocnpousBOANT nawnbie ojaHoro u3 onbirop Corbetf, u3 Koropsix

BHIHO, YTO @30T FHMOHHTPHTOB (B AanHOM ciayuae — CaNjOz) mrpaer Buu-
HVIQ POML KaK NPOMEXYTOYHBIH NPOAYKT B TeueHHe NepBbIX ABYX Helelb,

d 3 dTeM KOJIHUECTBO ero

rfl (e N 8 100 kb rw pacmdog YMEHbIIAETCHd H B KOHIE KOH-

F // IIOB CXOAMT HAa-HET, a B3aMeH

i ¥ g TOro pacTer KOJHYeCTBO HH-
| 1y

i g ‘\\ ! ol TPHTHOTO a30Ta, H B KOHIE

e — OIBITA BECh 430T OKa3bIBAETCH

X B BHJe HHTPHTOB (B MOYBEH-

HBIX YCIA0BHAX OKHCJeHHe
HAeT pJganboie, HO B JAdHHOM
OfbITe OBIH TOJBKO HHTPHT-
Hbie GaxKTepHH).
Tak kax Corbet noanyuad,
KdK IIpaBuJoO, peakKuHw Ha
Puc. 11.," O6pasopanue runoHHTPHTOB (e -
. = r T 1T LT TNEeNkL-
B Lpouecce HHTPHGHKanHH (ONBIT FHIPOKCH/AaMHH, & OTAGIb
Corbet ¢ Nitrosomonas) Hbl{ ONBIT [IOKAa3aJs, 4YTO Te

ke Oakrepun (Nitrosomonas)
{OJIHYeCTBEHHO TEpPeBOAST a30T THADOKCHJAMHHA B a30T HHTPHUTOB, T

—~

Corbet naer rakyio ofuyio cxemy HEUTPHGHKALHOHHOTO MpOIEcca:

NH; - NH,0H - H,N,0, - HNO, - HNO,.

NpecTanIAeT HHTePeC ¢ TOH TOUKH 3PEHHHA, YTO HyXK-
HO TIPEeANOsaraTh B OCHOBHOM TOXKIECTBO CTYIEHEH KaK MpH OKHCJIHTE/bHOM,
ATOB J0 aMMHaka,

Tak ¥ npu 00

Ge3pa3/iuyHo, HIOET JH on V GakTepuit HAH Yy BBICHIHX PacTeHHil; cxeMmad

dTHOM MNpoleCl€ — BOCCTAHOBJICHHA

Corbet siBisieTcs yoKe MOBOJIBHO [OJHEOH, HO elle HMeeTcs NpAMOi CKadoK

YT BOCCTAHOBJEHHOH (u wesnouHoil) ¢oDMBI, Kak PHIPOKCHIAMHH, K (opwme

.-"ZI{l‘."t':ZI:,(_HIi H [i.i!L‘.'.jﬂ"”I, KdaK THOBATHCTAR KHC/IOTA, .‘-IL‘H{,-'.._\' HHUMH IOJIKHA
Oul cToATh (opMa HeHTpanbHad (Han amdoTepHas), KaKyl MOXKHO BHIETh
B THApAaTe a30Ta HJH JHOKCHTHIAPd3HHE, K"}T'.J;‘J:ii“l SIBJISIETCH H30MEPOM d30TH-
CTOKHCJIOI'O daMMOHHH, HO OTJIHHAEGTCH OT NnoCJIeIHero TemM, 4TOo aTOMBI KHCJIO-
poia ¥ BOAOPOAAa PaBHOMEPHO pacnpeneneHbl Memxay OOGOHMH aTOMaMH

130Ta:

HN—O—-N=0 HO —N—N— OH

4

HHUHTDHT AMMOHIIA rHapaT asoti

(YTOUHBIH NPOAVKT

M OHH o0pasyioTcs

Bhiilie MBI HMEJIH B B

IIVTH BOCCTAHOBJEHEA HHTPATOB 10 aMMHAaKa, MNpH

v ]L:|T_‘-!:I-|!-‘-I TOJNBKQO

Cerjaa JHIOB B OdYeHb HeboJbllom KoaudecTBe. HUTPHTOB pacTeHHs He Ha-
e HX OT HHTPaTOB, KOTOpble B ClAydae H30bITOUHOrO
MOT'YT COZEDIKAThCA B DACTEHHAX HHOTAAZ B 3Ha-
Hecxkompko HHasg KapTHHA NOJyUaercs B HCKYCCT-

KOMJAKT, B 3TOM (

NOCTYILIEHHA 4Hepe3d K

IHTeNBHBIX KOJHUECTRA?

Ycaoenue pacresusmu csofiodwoco asora [0

BOHHEIX YC/JIOBHAX, KOTla B BOJHHIX HJH IeCcyaHblX KyJbTypax pacTBOp €O-
1€PKHT 3HAUHTENBHLIE KOJIHUECTBA HHTPHTHOrO Aa30Ta, TOrAa MoOMKeT Hab.1o-
1aThCs BpEAHOEe BJHSHHE H Ja)<e OTpPaBJeHHe pacTeHHH HHTPHTAMH. '

Onnako Mbl 37ech He 6yaeM BXOAHTH B MOAPOOHOCTH, Tem ojee, 4TO
HTOrH MO 3TOMY BOIIPOCY YiKE NOIBOAHJHCH B Dil':iﬂffl.\. BhIIIEOIIIHX H3 Ha-
mreii JaGopatopus. 2

YCBOEHHE PACTEHHAMH CBOLOTHOI'0O AZ0TA

CBoOoaHbli a30T, U3 KOTOPOTO TIOYTH HA YeThIpe MNATBIX COCTOHT oJe-
SalolMil 3eMHOH IIap BO3AYIUHBIH OKeaH, SIBJISeTCS MNePBHYHLIM HCTOYHHKOM
NJ5k NONOJHEeHHS TeX pe3epBOB CBA3AHHOM'O a30Ta, KOTOpPhIM pdcnojaraer
pacTHTEJLHLIH (a yepe3 MOC/aeHMH H KUBOTHHIH) MHD, nNpuueM ABa NMYTH Be-

H MLILIEYHOI

AYT 4epe3 pAl 3T4ANOB OT a430Ta BO3AYXa K a30TY HEPEH
TKaHH: OOHH NYTb l’)C})CT HauaJg0o B KJIeTKax IE-;"n'.l_l'l"'}ilJl;:X ;\111[{]:)['}{'[)1":'.1!i13_\[-:'llﬂ,
a APYrod — B KOJOHKAaX CHHTe3a Ha KpYHHLIX XHMHYeCcKHX KoMmOuHarax.

31ech Mbl OCTAHOBHMCH OJHXe TOJbKO Ha OGHOJOTHUECKWX NyTAX (HKca-
LMK a30Ta BO3AYXa.

YaCHeHHE® 3THX
BONpOCa O poJH CBOGOAHOrO asoTa B KH3HH pacTeHHi norpeboBajio moa
cronetus (1837—1886) ynopHBIX HCKaHHiH, MHOIO NPENATCTBHII CTOSIO Ha

nytd., «Ma il libro del natura ha l'entrate é 'uscite»,— rosopsit HrTanbsH-

il CTOMTO UEJOBEYECTBY HEMAl0 TpPylda — pelreHu

IIbl, T. €. KHAr'a TIpPHPOABI HMEET BXOIbl H BbIXOIbBI, HYKHO TOJBHO YMETb HX

Hauamo cTporoMy SKcHepHMEHTY B 5T0il 002 NnoJIoXu1 DByccenro,

B KOHIEe 50-X roioB MpOILJIOTO CTOJIETHS OCO-

PIIEpPEbIE€ KOHCTaATHpORA
IX KaK BaXKHOH TPHXOMHGH CTATHH IIpyH CBeLCHHH
nenun. [IpaBma, npeaBHIeHHe yYacTHS as3o7ta BO3-

To ¥ paHblue, pampumep y JIlaBu

- oo
OV pOJIbB KVJbBTYPbI OCGOOB

B 3€M.JI

nATaHHH OO0OBBIX NPOCKAJIbL3L
XOT ¥ B CJOHIUKOM oflleil @ IpelnoyIoKHTeJbHOH (dopMe, 6e3 mo-

H CTPOTOro. OmbiTa, ['0BOPS O CXOJCTBE PACTHTEbHBIX O6eJKOB

C KH

BOTHLIMH, OH yKasbiBaer Ha GoraTctBo Oesnxkamu OGOOOBBIX M, CCHLIASKCH Ha

JbTYPhI IIIEHHIIBI B YepedOBaHHM C 0002

!

T MEBICJIE O TOM, 4UTO ’.Li_‘(-il'}ﬁbfl'_“ OBITH MOJKET,

HHS YPOXKaeB, BBICKA3bIB:

CTBYIOT a30T H3 Bo3ayxa. B apyrom mecre OH BBICKA3bIBAET 3TY MEIC/b (B
obuieit (opme, HMERA BOODIIE; HO I

ITPOHC X0 1 HHe @30Ta pacTeHHH

TepecHO, YTO OH TIpenJjal MOCTABHTE ONBITEI C HH3UIHMK NpeACTABHTEIA-
B nour y MOTYT H
He OKasHBaTh BPelHOrO e OT pac-

prdrIHEpYO-

1) HHTPHTH JErKo
mEx GaxkTepHii.

* Kpome Bamefl oG3opuoil crarten (AMMHAK, HETpaTh u HutpHTH, 1926), cM. paGory

Hdukycapa B Hayuno-arpouc Dikussar und
s. Nitrite als Sti
anik, 1930) wu

Pflanzen (Jahrbiicher fiir
paGote Nightingale,

Review, 1937, 3, 85—I174.
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MH  pacTtaTenbHOrO uapctBa:  «When glutaminous and  albuminous
substances exist in plants, the azote they contain may be suspected to
be derived from the atmosphere; but no experiments have been made which
prove this; this might easily be institfuted upon mushrooms and

IUNgUse:

lii} KaK HH 3aMedaTeJbEHbBl 3TH BBICK23bIBaHHSA ,"—1"11{[‘ HC ['ﬂ[']l!:’) J{\C'K.‘ﬂin
MEHRTAJILHOTO pa3pellieHHss BONpoca 00 asoTe BO3AYyXa BCEe-TAKH HYIKHO Ha-
yuHath ¢ Byccenro,

Kak Mbr yxke Bblme ymomuuamH, Byccenro eme B paHueil MoOJ0I0CTH,
Halimogasn xoasiicTBo TysemmneB B [Oxnoit Amepuke, croJkHyJcs ¢ daktom
Ype3BbluaiiHo CHJIBHOIO melficTBHA ryano pa necuanoMm no6epexne B Ilepy —
fa MecTe OECIIONHBIX - IIyCTOLIEll BOSHHKA/Iu MNbIIIELIE TJaHTALHH, AHaaH-
aupys ryaro, Byccenro ybeanscs, 4Tc OHO ABJISJIOCH, IIaBHLIM 06Da30M, 430-
THCTBIM yIoOpeHueM (:(p« M€ TOTO, OHO COIepIKaTo M H"Ia![lﬂﬁ]. Yenex 3THX
«recyaHbx KyJapTyp» B Ilepy crosn B pe3koOM NPOTHBOPEUHH C TOCHOACTBO-

BaBUIHM TOrga Y4YeHHEM IBL[](’I. KOTOpOe MNEITAJOCh OCHOBATR NMPHEMBI \'ﬂ{)U-

Ha YIJEpOIHOM MHTaHHH }JEICT("H'E‘J[. aK00Ll 3aBHCALLEM OT BHecel

1
OpPraHHYecKHx BemecTs B nousy. HyXHO ayMaTh, UTO 3TH I0XKHOaMepHKaH-
CKHe BMEYaTJIeHH H JaJH TOJNUOK JajbHeillemy Xoxy Mbicjeli Byccenro;
NoJBEPrHYB KPHTHKE yueHHe Tsepa, ol BMeCTO I'yMycoBOH (yrJepoauHoii) Tteo-
PHH HCTOLIEHHSA H obOrameHud MOoYyp BSIBHHYJ Ha TNEPBOE MeCcTO BONpOC
0 3HademWH a30Ta B yaobpenusx, Korpa oun, mo Bosepamenuu s Espony, 6y-
Ay4an npoceccopom xumun B Jlnone, CTOJIKHYJICA € BOOpOCaAaMH TNHTaHHA
pacTeHHuil H NMPHMEHEHHA YI0OpeHHi, ? ero BHHMaHHe L0/KHO ObLIO NPUBJIeYb
ciaenyioliee o6GCTOATENLCTBO: B CENLCKOM Xo3siicTee Opauuum Torja me
NPHMEHSIHCh HH TYaHO, HH CEJHTPA, a MEXIy TeM, YPOKaH ne TOIbKO Lep-
aJIICh Ha XopolleM YPOBHE, HO ellle HMEeJH TEeHAEHIHIO K MOBLILICHHIO.
Tax Kak H3 XO03fiiCTBA OTYYMKIAMHCh 3HAYHTEJLHBEIE KOJHYECTBa 430Ta —
B 3epHe, MOJIOKE H APYTHX MPOJVKTaX — H [OOTOMY BO3BpAllleHHE C HABO3OM
He MOTJIO ObiTp NMOMHBIM (He TOBOPA VK O TMOTepsAX TpW XpaHeHun HABO3a),
TO BO3HHKAT BOTIDOC, H3 KaKHX HCTOUHHKOB MMOKpLIBAE€TCH JL"lhiiliiT d430T4a
][ BOT, AJIs1 YCTAHOBJCHHA BCEX cTaTeil asoTHOTO 6ananca, a TaxkXKe BbIHOCA
C YpoXaAMH H BOIMELICHHA C }'.'1-".‘[1‘”“”1”\ H IDPYrHX INHTATEJBHBIX BELIECTI
Byccerro mpeanpHHHMAaeT TrpoMajiHbil TPYA, CTOHBIUHI HECKOJMbKHX JeT
i apajuTHYecKOH paGortsl. OH NPOBOAHT yYeT KOJHYECTBAa 4 COCTABA

BceX ynoOpeHmnH, NpHMeHsSeMEIX 33 POTAHIO KaKAoro cesoobopoTa, Beex
1 Agricultural Chemistry, 1812,
? Kakue oGcTofiTe/IbeTBA B JH4YHON XKH3HH DByccenr { K OMHMO
JabopaTopui 1, eute H JaG icckoil ¢epme B Be-
1LOpOHHE runnen),— ob pa 13aH0 B H
B. Byccenro» Apkajaeesny ¢ Goasioii

e/1d, H BOOCHEACTBHI céeria BCNOMHHaA O HeMm

H faxie HAIHBAJA <«IAYXOBHLIMI TEX H3I €CBOHX

paGotann B O0O6JACTH COMpHI

arpoxumiun (KoccopHu u amsrop uactosuled pabGoThr).

yacTell ypoxKas — 3ePHa H COJIOMBI, KOpHeil, KiayOHelt u GOTBEI, KJeBepHOro

Ycaoenue pacreHuasmu csobodnozo aszora i

CEHa.
Hurepecusl camble ceBooGOpPOTHI, KOTOPLIe 3amoxkua BycceHro B HMeHHU

bemrensOpPoHB (D/1b3ac) H Ha KOTOPHIX OH H3YY

KpyroeopoT a3oTa H Inpy-

rHX 3JIEMEHTOB. 34ech (0Obl/I0 i YHCTO 3€pPHOBOE TpexmoJgpe, H 3HAMEHHTOE

"(![}LEI{}.','bu’\'tf:'\'(}t‘ qeT XIIOJRE B JIk3aCCKOe TMATHNOLE, 6JTK3 > K HOPQOJIb-
KY, H 6onee CJIOMKHBIE CeBO0( O JpOThl, TECHOTHNHYECKH TaKie¢ CBfI3aHHbIC

¢ Hopo

JILKOM. ¥Y3ke B Te BpemeHa Obl1 X0polro H3BecTeH (axr

YTO nepe-

X0 OT Tpexmoynst K HOP(OJBKCKOMY CeBOOSOpOTY MNpHHEC ¢ cobofl nocte-
yIBOGHHe cpeaHHX ypokaeB B Anramm, Beaprma n TIosmanmgun,

net

(OJIBK OTJHYANCH OT TPEXIOJbS HATHYHEM KJeBepa i KOPHeNJOAOB Ha
JAX.

Ho Toabko Kiesep ABJSJICA YJAy4IUAOUIHM MOYBY pacTeHdeM, a XJe-
pacTeHHsAMH

YRS

OBl 1aBHO MNPH3HaHB! GBIIM HCTOILAIONIH
morua Tsepa), u eciu nocie X

YPOoiKaH SAPOBLI

JTHCh XOPOIIHE

ODHENTIoN 0B

noJTydany o0 Hib-

, TO TOJBKO IMOCKOJBKY KODHEMNJTOALI Ca

HOC ‘,'.'LHG"L‘}]!}L‘ HABO3OM H OCTABJIAIH NIOYBY YHC TOH OT COf
Ze IOBLILIAJ YpOoMKaH cACAVIOLIHX 34 HHM O3HMLIX, CaM He ITOJy4Yas HAaBO3d.
PakThel 3TH ObLIH XOpolllgp H3BECTHREI [MDAKTHKAM, HO TOJBKO B\LL Hro MmoKa-
3aJ, 4T0 KJeBep u JlepHa BJHAKOT HA4 GajaHc asora, pacnoJjardsa Kakl

IbIX TPAB; KJE€BEp

0 st R PR

M-TO

ero HCTOYHHKOM, HEINOCTYINHBIM APYIrHM pacTeHHAM, M MOTOMY <CaMH [A4l0T

GouJiblitie ypoman 6Oraroro a20Tom ceHa, He TOJMBKO He HCTOLIAS MOUBLI, HO
elle H NOoBHILIaA ee T[.']U,‘lt-;]u,l::(‘_
Bor stor yyer asotHoro 6ananca u ycraHoBjaexHe poJjd 606oBhix . (3a
50 sieT mo oTKpeITHA ['esbpurens) @ coCTaBJsIOT raasiylo sacayry ByecceHro.
OcsopHble YepTBl 230THOTO |0ajgaHca B pasHeIX Cepoo00OpOTAX CTAJIH H3-
Becnisl  Byccenro yxe ® 1837 r. Ho Mano Obulio HaliTH HEOXHAAHHYIO

o

CTaThi0 NPHXOAa B 3ToM Oanance, HYXHO ObLI0 BCKPBITHE CYHIHOCTH HOBOTO
seaenud. [lostomy B Tom ke 1837 r. Byccenro mauan y ¢uauoyorHyeckue
OMBITHI, 4YTOGBI Y4YE€CTb POJb pacTeHHs B IIPOilecCe HAKOIJIEeHHsS a30Ta W OT-
IEJINTh €€ OT POJIH MOYBHI, !

Hcropuio ¢uznonornueckux onuimos Byccenro s aToM HampasJeHHH MOXK-
Bo Obl cuHTaTh OOLIEH3BECTHON, TaK KaK OHa H3Jjaraercsi B yueOHHKaX; o-
HAKO B w”(’mh X H3JjaraeTcd oHa 110 B\'CCE’[['C?. a JAJid Hac Tenepb HACHO,
yto B3raajg bByccenro #a ero nepeeie onbiTel TpeGyer mnepecmorpa. [locne
BTOPOil Cepuy CBOHX onbiToB, npoBeaeHubix 1851 —1853 rr. (onH-To OOBIK-
HOBEHHO M OTHCHIBAIOTCH B yueGHHKax Kak rJasHeie), BycceHro cras cken-
THYECKH OTHOCHTECA K cBOHUM omnbitTaM 1837—1838 rr. xak menee coBepilleH-

HEIM. Mexxay TeM, HMEHHO B 3THX TOJBKO ONBITAX (M3 cepuu (U3UOJOrHUE- t
cxoit) Byccenro u waGmogan duxcaumio asora GoGosbiMH B 3HAYATENBHBIX E‘

- =
KoymuecTBax (mo 50 Mr mHa COCY), B MOJIHOM COTVIACHH ¢ JAHHBIMH ITOJIEBBIX ;

onsitos. IToaanee B}'L‘(‘Cfl:"l_’) CYUTaJ, YTO B 3THX ONbLITaXx HCTOYHHKOM a30Ta

! [Moaanee OH NMOCTABHA TaKX
He IpPOoHCX(

JH f}‘l!}-’.u‘(i!lii}] asoTa B caMoil moyse — NpH mnpouecce [iilTDillpHJ\'illL}[H.

» ONETH ¢ mousofft (Gea pacTedHH), 49TOGH TNPOBEPHTS,
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NeéH O NPOHHKHOBEHHH He CcaMOoro as30oTa, a erd aHaJHTHYeCKH HeYJOBHMLBLX

(I_}H-KC{]TUE}'OB. (.\,T]TL’.}HIC]) QKOHYATSJAEHO 1!3’6;”_’-31'1'}_:(:}'[ oT [Ep][;’.[}.’l}i.’! — BJIHAHHA
YIJ€KHCJ0TOe aMMHaka armocdeps, KOTOpoe TakK YTPHDOBAHHO MOIYEPKHBAJ
JIn6ux, Byccenro B mocaenyiomux onbiTax (1851—1853) sakmouna pa-
CTeHHst MOy CTeKJSHHBIH KOJMaK, CTATX OpaTs TOJBKO CEeMeHa, a He BCXObI
C KJeBepHOro noJssl,— H sapjJeHne mucueano. Ho jaeio 6euio He B Koamake,
a B GoJee TLIATEJLHOM MPOKAJIHB2HHH | OeCcos3HaTe/bHO OCYIIEeCTB/ICHHON
Gosblliell CTePHJBHOCTH OnbTa. Tak- BycceHro «BMecre ¢ BOACH H3 BaHHbI
BhIIUTECHYJT H peGeHka», u6o He mopospeBas o6 ero cyuecrsoBanuu. Ho
B [0JIEBOH 0OCTaHOBKe «peOeHOK» Bce TpOMYe @ TpoMHe CTal 3agBifiTh
O CBOEM CYHNIECTBOBAHWH, M K JABHO H3BECTHBIM (paKTaM MNOJOXKHTEIBHOrO
BIAMSHHS KJEBepa W JIOUEPHbl HA YpOxKaH XjeG0B CTaMH NpHCOSAHHATHCS
JaHHBIe H OTHOCHTEJBHO /MAPYTHX MpeAcTaBuTeNell cemeidcrBa 06060BbLIX.
B Poramcrene B oneitax 1850—1860 rr. ¢ pasHeiM uyepenoBaHueM KyJbTyp
000bl 0Ka3aJHCh TOPaslo JIVYIIHM TpealecTBeHHHKOM TIIeHHIIb, YeM YH-
CTBIH Ilap, H 3a HAecAThb Jer 5 ypoKaeB MIIEHHIBI H O ypoxKaeg 60060B CO-
nepxkasan 827 xr ascra, Mexay tem XKak 10 ypoxaes nmrenumbl (6es de-
pepoBanusi c GoGamu) cogep:kasmH TOuIBKO 262 Xr asota Ha TeKTap.
Y Hlyasua B ero «Wiistenei Lupitz» Heawas Oblio mosiyunTh ypoxKas Kap-
todenst soiie 8 T, a Hocne psefeHHss B 70-x rogax CHCTEMbl JIIOIHH —
Kaprode b ypoxaw mourm B ropy m jgoctaryu s 80-x rogax 20 1, npuuem
aHAJTH3Bl JIOMHHOBOK NOYBEl, npoHsBegeHHble Mepkepom B 1881 r., moka-
3aqu 3HauUHTeNbHOe oboraleHHe MOYBLI AZ0TOM I10] BIUAHHEM NOBTOPHON
KYJbTYPhl JIOITHHA,

I Yro sBHO HEBEPHO, TaK KAaK MOMXKHO HONYCTHTH JHllb KOJHYECTBEHHBIE pPa3JIHMHA
£ AKaK He KayeCTBeH-
TEIHCOM cCamoro

B OTHOWIEHHH 3JAKOBHX H GOGOBHIX K YI/IeKHCJOMY aMMHakKy,
HOE;, 3aTeM 3T0 NpeANoNOXKeHHe CTOHT B MPOTHBOPEYHH € HCXOAH
Byccerro, uro nantonee sddexkTHBHEIMH H2 Beex yaoOpeHHH ABJIAIOTCA a30THCTHE VA06-
NHIT aMMHaK MNpPpHTeKaNl B KoJauye-
/A4); OHO CTOHT B MNpPOTH-

penss (uero He Morno O OGHTL, ecaH Gl VI
cTBax, oTBedalomux 50 Mr HAa NOBepXHocTh HeloJ
mcTage (1843) w o
M CEeJIHTPH Ha

T HEIMH >,

e

oro cocy

BOpeYHH ¢ onurtamp B Pora camoro Byccexro B 50-x roi;

MpPOILLIOro CTOJETHA C . BJHA

NOJCONHEYHHKA,— Belb PacTeHHH

6ea cenuTpul He Oblin Owl yriaeKHcABll amMuak aTtmocdepr:

Mrpaa KaKkylo-aubo poan B cHaleHHH pacTeHuil

A30TOM.

I\ A BDE ME 0 I T1 I 1 N b O Op
eJisl X Mo H I patort 111 1 Mion 10 HHTPHI
|],‘~\‘-' 1 I J O
ce | H, —l £ ) )
TeéYyeHHe IIo I ( ( etusa (1862 1885)
1 1€ ! [YHHE B MO X I 3 )} IRe

sHaals a30T BO3AyXa TIPH NOMOILY SHEPreTHUECKOno MarepuaJa, Yecrwb O7-
KPBITHSl TakuX GakTepHil NPHHALIEKHT TOMY JKe BblgamolieMyc MHKPOOHO-
JIOTY, KOTODBII Mepebli BhAEANT H HETpHPHULHDYIomHX Gakrepuil (1890),—
C. H. Buworpagckomy, xoropsiit B 1893 r. mokasan, 470 aHaspoOHBIi MUK-
po6 Closiridium pasterianum cBsi3biBaeT a30T BO3AyXa, ecJu MHTATb €ro
rJIOKO30M, MpHYeM ©OKasaJoch BO3MOMKHBIM YCTAaHOBHTH H3BECTHOE COOTHO-
HIEHHE MEeXKIY KOJMHUECTBOM MOTpef/eHHOi r/ioKo3kl ©  (PHKCHPOBAHHOIO
asora, '

B sroit ke paGore Mbl HMeem nepsoe cyxjeHHe o Mexanuame (pUKCALHH
asoTa, HMEHHO: HcXols H3 Toro (¢axra, uro Clostnidium Bei3biBaeT MacJAHO-
KHCJI0e GpozKeHue, IpH KOTOPOM BblJe/sieTcs BOAOPOA, BHHOrpaackuii Bbi-
CKa3aJ IPeANOJIONKeHHe, YTO 37eCh HMeeT MeCTO BOCCTAHOBHTEJBHBIH Tpo-
necc M IPOMEIKYTOUHEIM IPOJAYKTOM IIpH CBASBIBAHHH as0Ta fABJAETCH aM-
mHak. HmrepecHo, 4To 370 BHICKA3LIBAHHE OTHOCHTCA K TOMY BPeMeHH, KOr-
Ia mepeq raasami Burorpaackoro ellle He cToaJ B KayecTBe npoolpasa cHR-
Te3 aMMHaKa H3 a30Ta ¥ Boaopoga no cnocoby [aGepa, ne ObLIH H3BECTHDI
TOrJa M APYyrHe NMYTH CBSA3bIBAHHMS a30Ta BO3AYXd, BIOCJEJACTBHH HAIICIIHE
npuMeHeHne 3 TexHuke. HyxwHo, Bhmpouem, 3aMerutb, 4T0 BOCCTAHOBHTEJb-
HEl@ [pOlIecchl IMHPOKO PacmpoCTPaHeHbl B OPraHHUecKoM MHpe, TOMHMO Oc-
HOBHOT'O NPOIECCa BOCCTAHOBJIEHHS, WIVIIETO B XJOpoQHIbHLIX 3epHax. [las-
HO ObLJIO H3BECTHO, YTO B KJETKaX MPOMIKEeH BOCCTAHOBHTEJBHBIH IpoIfecc
CHJIbHO BhBIPazKeH, a To3qHee OBIJI0 YCTAHOBJEHO, YTO IJABHLUI MpoLyKT Gpo-
KeHHs — 3THIOBBIH CTIHPT NOSBJIAETCH B Pe3yJbTaTe BOCCTAHOBJICHHA anbe-
rufia: CH;CHO '+ Hs = CH3;CH,OH. ¥cranosieqo Ttakxe, B Kakoii dopme
pesepBHpYeTCs BOLOPOJ, HeoGXOAMMLIH AJA TaKOro BoccTaHosieHud. He
BXOJSL 3eCh B MOAPOGHOE paCcCMOTPEHHE BCETO psifia NpeBpalleHHil, HMelomHx
MeCTO MpH Mepexoje OT (JIIOKO3bl K CIIHPTY, OTMETHM JIHUIb HaYaJsHYIO a3y,
o6pasosanse rymiepuHobero anpaernna CH.OHCHOHCHO, kotopstit MoxkeT
JaBaTh Hauajao o6pa3oBanuio Gollee BOCCTAHOBJEHHOTO H Gosiee OKHMCJIEHHOTO
coe/lHHeHHs IVIHUEPHHA W TJIHLIEepPHHOBOH Kucaorel (peakurs Cannizaro):

2CH,OHCHOHCHO - CH,OHCHOHCH.0OH + CH,OHCHOHCOOH.

B pune rIMIEpHHa H OTJara€rcsa pe3epe BOaOpoOaAd, crnocobHOro BoCcTaHan-

e T s o
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auBaTh obpasyiouiuiicsi, B KOHIE KOHLOB, H3 TJHUEpHHOBOH KHCJOTHI YKCyc-
HbI}i aabgerug' B cOHPT:

CH,OHCHOHCH,0H -+ CH;CHO = CH,;OHCHOHCHO -+ CH3;CH;OH.

Ho ecsn pesepB BOAOPOJAd B 3TOM Ciyyae CHAYXKHT [Jd OZHOH IeJH, TO

MOXHO MpelCTdBHTb, YTO B APYTHX YCJOBHAX, MNPDH HaJE

HH co0TBe l'l_"I'Ll} KO-

HIHX KaTaJH3aTOopOB, OB MOMKET CHAVKHTD W AAd APYTOH LeJH, T. €, AJd

BOCCTaHOBJIEHHA cpo0OIHOTO Aa30Ta B aMMHaK. II{-‘"J'E'\}.’\?}' ‘«i]'.{i{C'III.::'H 430Ta

BO31YXa HE€ OrpanH4YMBaACTCA TEMH CJY4YasMi, B KOTOPLIX HabJ/HoaaeTcs (F}ra

30BaiHe cBobOIHOrO BOAOpOAA. *

Heckoasko nosanee (1901) 6bin otkpuit Deitepiunkom aspobuuiil duKca-
fer (HeckKonbKOo (opm).
nmpocoM O MeXasH3Me liJIiJ{CEI]LHli 430Ta \- FTHX U;Z'.;'LI:E!I.'_H!L?E_’- 3aHAMAJICH
eB (1926—1931) c corpyanukamu (LesoymoBa wu nmp.),® npuuem

At ~ .
ra — Azolobac

2T K BHIBOAY, YTO W 31€Chb Ha4iaJbHbIM IIDOAYKTOM ABJAETCA aMMi-

HTHIBAJI, YT0 oOpasopanHe amMuaka y Azofobacter Bo3aMox-

ak. Kocteiues yu

HO H KaK <Jen e pacnaza aMHHOKHCJIOT (e ?..'\'.ll-HH]‘.'l')iIéili'C'}, HO 3TOT
npouece HacTynaeT JHIUL TOCJde H3PACXONOBAHHA SHEPreéTHYECKOro MaTepHa-
na. Kocteiuerp xe nabmogaJr 'l'.l();]{!.?ﬂi}-fll[é](? aMMHaxKa, »Hayliee OAHOBPEMEHHO
C |}JIH{\.'C1H.I[K.'F.'I a3oTa, 4YTo BOIMQKHO TOJBKO B HEHCTOWIEHHLIX KYJALTVPax.

Bor npumep:

[TpogoakurenbHOCTh OnniTa (B AHAX) . . 2 4 6
O6utee KoanuecTso asora (B Mr) . . . . 27.7 40.4 42.5
Koanyectso ammuaka (B Mr) . . . . . . 0.28 1.19 2.29

IToganee (1936—1939) Bunorpaackmii onyO/aukKoBaa paj craTel, B KOTO-
pHIX TaKe [0Ka3blBaer, YTO aMMHaK B Kyawrypax Azolobacter nosisasiercs
KaK MepBas CTYMEHb CBA3LIBAHHS a3oTa mytem BoccTanoBiaeHus No B NHi.
3amerum, uto amepuxaHnckue asropel Wilson u Burk pywmaror, uro ammuax
B 3TOM cJjyuae nosmiasercd 6jarogapss HaAYHHAIOWIEMYCS aBTOJH3Y, ¢ UYeM
Bunorpaackuii He cornacen. Onnako B. C. Bytkesrnu wabumonas, 4To «B NOJ-
BHIKHBIX KYJIBTYPaxX NPH CHJIBHOM ycKopeHun (pHKcalMu a3ora MMeeTcs H Io-
BEIIIIEHHEe HaKomieHHs aMMmuaka» (mo 30 mr Ha 1 r raiokossl). *

B xauecTBe aprymenTta, roBopsllerc 3a BOCCTAHOBHTE/ILHLIH XapakTep 3To-
ro mpoluecca, NpHBOAAT (aKT MOAABJEHHS CBA3LIBAHHSA asota Azofobacter’om
Opy NOBbIIEHHH cojep:kanus xkucaopoxa (60°%) B oxpymaioieMm BO3AYXe.

YOpolleHHO STOT NMpOUECce MOMKHO H306pa3HTh TakK:
CH,OH CHOH COOH - CH,C.OH), COOH - CHy; CO COOH +4- H,0.
CH,COCOOH - CH,COH 4 CO,.

* Yrp BOCCTAHOBHTE/bHBIE npoueccel MOryT HMETE MECTO H B :pr)ﬁ[]h!x YCNOBHAX,

BHOHO XOTHA (il\l H3 TOro, 470 B L'fi.l]}L‘Ei:_l[UL]L’]_\: ceMeHax MACTHYHBIX [‘JJ\"TE!EHH“: HAET ][;1['-..

uecc o6pa3oBaHHS JKHPOB 34 CHET MNPHTEKAOUIHX K CEMeHaM YrieBOJOB.

» CM., manpumep, KocTtunuen u lUlenoymosa, MHssectna Axagemun Hayx
CCCP, 1931, 661—671.

i Byrkeeny n Koaecnukosa., OG o6pajoBaiHH amMMuaka npH (HKcauun
agora asotobaxrtepom, Hoknaaw Axagemun Hayk CCCP, 1941.
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Ho nHeoanokpaTHO BBICKA3bIBAJICA M [APYroi B3rJsj Ha MEPEYIO CTyNeHb
CBA3bIBAHHA a30Ta B KJETKax MHKPOOPraHH3MOB, a WMEHHO, YTO 3TOT MpO-
llecc He fBJsieTCs HH BOCCTAHOBJEGHHEM, HH OKHCJIEHHEM a30Ta, HO ero
ruaparauueir, nanpumep, no tuny: No + 2H,O = NH(NO..

Mseectro, yro NH4NO: aBasercsi cojbl0 HEYCTOHYHBOH H NPH KHIAYe-
HHH BOJHOTrO pacTBOpa pasjaraeTcs C BblJeJeHHeM cBoGoaHOro asorta, 4TO
ABJsieTcss B saGopaTOpPHOH MpaKTHKE OAHHM H3 JIETKHX METOLOB MOJAYUEHHA
qicToro asora. Kasamoch Gbl, MCXOAs H3 MbiciH 00 0o0paTHMOCTH 3TOM
peaKlHH, HaJHYAS KAaTaJH3aTOpPOB H 3HEPreTHYECKOro MaTepHala B pacre-
HUHM, BCEro Mpolle AOMYCTHTL BO3MOMHOCTH 3TOr0 Mpolecca Kak He CBfi-
3aHHOTO0 C yYacTHEM HH KHCJIOT, HH IeJo4eH HWIH KakKHX-NTHOO HHBIX pes-
KHX BO3JeHCTBHH, KOTOpble Hé MOTYT HMeTh MecCTa B JKHBOH KiaeTrke.'

Ho BrmociefcTsBuH 0OKasajgoch, 4TO MO TEPMOAHHAMHYECKHM pacyeTam
Ha3BaHHAs peakUHs fBAAETCA TPYAHO aomycTAMoi (Hymxuo 50 atmocdep
paBjieHHs, uyToObl BO3MOXKHO Oblio Hauano obpasoBanusi NH4NO: sa cuer
MOJIEKYJISIPHOrO a30Ta M BoAbl). Toraa rumoresa ruAapaTalHd NpHHAJAA APY-
ryio ¢opmy. B 1931 r. Baiom (Jacob Blom)? Bbickasan MbICAB, UYTO TPE
ruaparaunu asora obpasyerca He NHiNO,, a ero nsomep ruapar asora,
8 KOTOPOM BOAOPOL H KHCJIOPOJL pacnpejeseHbl COBEPIIEHHO PaBHOMEpHO
MCXKAY OOOHMH aTOMaMH asoTa. '

HO —N—N—OH
| |
H: H

rHApAT A30T4
[ToBomoM K 3TOMY MpPEANOJOKEHHIO SBHJIOCH Takie MpejicTaBjieHHe 06
06paTHMOCTH peakuu#, cxemy Kortopoil aan Amnxean (Angeli):

H—-N—H +H—N—OH - H,0 - HO—N—N—OH -
| i povild

OH OH H .. H

A OKCHaAMMHAK IHUHCHI‘HJPHJII‘T [I'.[ 'I;I-'lT a ‘DT&_‘

— N, + 2H,0

CHAPOKCHAAMHHN

luapar asora sBAsieTCA HEYCTOHUHBLIM COCJIHHEHHEM, JIETKO pacnajaio-
muMca Ha asor ¥ BoAy. OGpartHas peakuus, no Batomy, nier npH ydacTHH
KaTa/IH3aTopa, COJAEpXallero ejeso, a 3aTeéM THAPAT a3oTa BOCCTAHABJIH-

1 3',[',‘_[ MEICJIR ][L‘i,]_'{il(_)]‘i]_!x':'[lil’_) BRICKA3HWBAJACH (".BTO')I)\I H.'1l"T(]l||!I'L'l.l! ]'l('l(if}TlJ B JeK-
mHAX [0 arpoHoMuuecKoil xuMun, uynutaswmxcs B MockoBckoM yunsepeutere (1892—1929).
Ceityac TPyAHO TOYHO YCTAHOBHTH NATY eé BO3HHKHOBEHHH, HO, BO BCAKOM cJyuae, B
1812 r. ona yxe ynoMmuHajdack. Tonpko nosiHee aBTOp Y3HaJj, 4TO y Hero OBLUIH egH-
HoMulunieHHHKH — Ockap Jlee B Iepmanun 1 Aso B Toxmo (A3o npHaepKHBAJICH ITOro
smuenns no 1939 r.). CM. ofG3op amTepatypul B uMTHpyeMoil nuxe paGore Buaioma u y
Mumyeruna (MBmy cTiu. XuMHaM ycBoeHus aTtMocdepHoro asora MHKPOOPraHusMaMH),

? Chemische Vorginge bei der Assimilation des molecularen Stickstoffs durch
Mil{ror}rganism{'n (Centralblatt fiir Bakteriologie und Parasitenkunde, Bd. 84 (61),
1931).

6 Mpsmwmunkos 1. H.
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82 Yacro 1. 06 ucrounuxax aszora pacTenut
BAETCH B THADOKCHJIAMHH, KOTODbIH SIBJSIETCA MEpBbIM YCTOHYHBLIM NPOJYyK-
TOM BOCCTAHOBJIEHHA N‘:Z

JEER 14 l\ll O, ONH OH

H.. H

Tak Kak rHAPOKCHJIAMHH ¢ KapOOHH/IBHOI TPYMNoil naet okcumbl (xaxe
B OYEHh pPAa3Be/leHHbIX pacTBOpax), TO B 3TOH peakuuu BJiom BHAHT NyTh
K obpasoBanuio (nmpu JaJjeHeiilleM BOCCTAHOBJEHHH) amuHOKuciaoT. Ecun
y baroma npeobmajgaior TeopeTHYecKHe MOCTPOEHHA HaA 3IKCIEPHMEHTAJb-
HbiM MaTepHaiaoM, To Endres! nmpuxoidT K TPH3HAHHIO POJIH THIPOKCHJI-
aMHHA KaK IPOMEXKYTOYHOro NPOAYKTa HA OCHOBAaHHH CBOHX ONBITOB. Kyilb-
TuBupya Azotobacter B pactBope MoviouHOKHcsoro Hatpusa, Endres mamed,
gyro 10% OT CBsAsaHHOro asoTa HAXOAUTCH B OKPYKAIOUEM pacTBOpe B
BH/Ae KaKOT0-TO OpPraHHYeCKOro COeAHHEHHf, KOTOpOoe, MPH OKHCJEHHH AeH-
CTBHEM HOJa, AAaeT a30THCTYIO Kuchoty. Hcembitano Obwio aeiicTBue uoma
HA PHAPOKCHJIAMHH, H2 TIHIPasHH, Ha alaHWH, HO TOJBLKO MPOAYKTHI IPH-
COeIMHEeHHsT THAPOKCHIAMHHA (HampuMep, H30HHTPO3ONpPONMUIOBAsST KHCJIOTA)
AT MpH HATPeBaHHH ¢ HOZOM a30THCTYIO Kucioty, Ilpu rugposnse Heus
BECTHOE TeJo AaeT IHAPOKCHJIAMHH; C/JAel0BaTeJbHO, OHO COAEPIKHT TPyNOy
C=N—OH u npeacTaBaser Kakoii-TO OKCHM, OHO HE sBIAETCA TMPOAYK-
TOM pacmaja, TaK Kak ero KOJHYecTBO pacTeT ¢ BO3pacTaHHeM Beca Kje
TOK M lapa/jieJbHO OOLIEMY KOJHYeCTBY CBA34aHHOLO a30Ta,— [M03TOMY
HY>KHO IyMaTh, YTO OHO BO3HHKAaeT B MpOllecCe CBA3BLIBAHHMSI a30Ta Kak
MPOMEKYTOUHBIH HJIH KaK MOOOUYHBI MPOAVKT.

Iasi KonnyecTBeHHoro ompenenenus Endres mnosb3oBancs oueHb uyB-
CTBHTEJLHOH IBETHOH peakuueit (peakuusi ['puc), ocHoaHHO# Ha o0pa3oBa-
HHH JHA30COEIHHEHHS M MO3BOJAIONIEH OTKPLITH OKCHM TMpPH OuYeHb GOJb-
oM passeneHud ero pacrtsopa (1 :108). IefictBHe noza mpsiMo He oGHa-
pY:KHBaeT THAPOKCHJaMHHA — HYKHO Harpesath pacteop mnpu 100° C,
TOrJa OKa3blBAGTCH, YTO HHTEHCHBHOCTH OKPAaCKH BO3pacTaeT COIJIacHO Kak
¢ KOJIMUECTBOM YCBOEHHOTO a30Ta, TAaK H C MOTpeG/ieHHEM KHCJAOPOAA KYJb-
TYpOil, ¢ BECOM KJETOK, OT/AeJsieMbiX LEeHTpH(pYrHpOBaHHEM, H C BO3pacTa-
nneM pH pactBopa (4To 3aBHCHT OT OKHC/IEHHS MOJIOUHOKHCJIOrO HATPHA).
ITH COOTHOIIEHHA BHAHHEI H3 caeayiouieli TabGJaHIb;

! Peaxtup Gries-l1losvay,
' KoAMYECTRO HHTPHTE, yMuoxennoe ua 6.

Motpeba. O, | KoasyecTnn
Bpe s aa | 4ac ua Cyxoit mec Oxpacka mocte |OKCHMa' Ha 10 | Beepo N & 10 |
(B gacux)| 10 xy6. em Garrep, (B Mr) pH okHCAeHuA wogom' |KYO. e (MOL | wyi, cu (B mr)
| (m ky6. mm) 1-10—") |
' ey s g, e |
| . .

0 130 I 0.3 | 7 . — 0.5 | 0.024
24 370 | =2 T | Pososan 2.5 - 18]
48 490 | 2.3 7.9 Kpacnasa 6.4 — !

1 72 630 3.8 8.1 TemuoKpacHas 12.0 0.21

| ! ; | |

1 Liebig’s Annalen, 518, 109, 193I.
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MHuTepecen KOHTPOJIbHBIN OmbIT, npoBeneHubil Endres mapasiensno npe-
ABIAYIIEMY, HO C 3aMEHOH a30Ta aproHOM,— TOrjlla HHKaKHX CJeJ0B OKCHMa
B JKHAKOCTH HE COJEpPKaJIOCh.

Hexkortopete aBtopbt (Lipman, Gerlach, Vigel) pbickasbiBann MHEHHE,
YTO as30T BO3JyXa HEMNOCPEeACTBEHHO CBA3LIBAETCA B KJeTKE MHKpOOpras
HH3MOB C OpraHHYeCKHMH CO€IHHEHHSAMH, NaBpad aAMHHOKHCJIOThI HJIH aMHIBL.
Mgl He BXOAHMM B paccMOTpPEHHe STHX PHIIOTe3, TaK KakK aBTOphl HX COBep-
IIEHHO He 3aTpardBajii BONPOCA O MEXaHH3MEe TAKOor'o NPHCOeAHHEHHHA, B
3TOM OTHOwWEHHH noctpoenHe Baioma, nmpu Bcell ero rHNOTErHYHOCTH, sB-
JgseTcsa Oojiee KOHKPETHBIM:

MurtepecHo, 4T0 B CBOEH MONLITKE Pa3bACHEHHS MeXaHH3Ma (HKCALHH
a3oTa B KayOeHbKax 0000BBIX (HHCKHII yuenolli Bupraned takxke mpuiren
K IOCTPOEHHIO, B KOTOPOM BHAHYIO POJib NPHIHCHLIBAET THAPOKCHIAAMHHY.)

Bupranen mnocrasusi cebe 3ajauy BLISICHHTH, BO-MEpPBLIX, KakHe Gesaso-
THCTbIE COEIHHEHHA MOJAY4aloT OGakKTePHH OT pacTeHHS XO3AHHA, H, BO-BTO
PhIX, KaKHE a30THCTbie COEJHHEHHS MOCTYNmalT H3 KJYOEHbKOB B KODHH
pacteHnsi. MICXOAHBIM NMYHKTOM MOCJAYXHJH CJEAYIOUHEe MpeaBapHTe/bHbIE
HaGJII0JeHHsA: KPACHLIA KJ€Bep Jiyqylie pasBHBaeTcsd Ge3 HUTPATOB, eCJH OH
3apaxkeH KJAyOeHbKOBbIMH OaKTepHSAMH, YeM NpPH NHTAHHH HATpaTamu Ges
3apaKeHHs, a MOTOMY HYXKHO AYMaTh, 4TO KJeBep  JIy4ule HCIOJb3YET
KaKHe-TO OpraHHYeCKHe COCAHHEHH:, YEM aMMHAK HJIH HHTPATHI.

Hasi noATBepKIEHHS 3TOrO mosioxKeHus BHpTaHeH NMPHBOAMT Takue JaH-
Hble CBOHX OINbLITOB:

NaNO, (NH),SO, ¢ sapameren
Cyxoit pec 10 pacrennit 23.8—24.0 18.0—292.3 30.3—31.42

ABTOp mojiaraer, u4To Kakue-AnGo opraHuueckHe coenuHeHHs (BeposiT-
HO, ZHI[IIIOK]IC."{OTE:})‘ OGpaB}'[O[HFK‘.Cﬂ B K.’I}’GCI!LKaX, ABJAKTCA AJA KJEBEpa
JYULIHMH HCTOYHHKaMH as3oTa, YeM aMMHaK H HHTPaTbl; MO3TOMY CTaBHJICH
pAL ONBITOB NMHTaHHsi GOOOBLIX AMHHOKHCJOTAMH B YCHOBHSIX CTEDHJIBHBIX
KyJabTyp. B pesysasrate aBTOp NPHXOAHT K BHIBOLY, ©T0 aCHaparHHOBas KHC-
JIoTa SIBJASIETCSl MPEBOCXOAHBIM HCTOYHHKOM a30Ta JJisi KJepepa, B OTJIHUHE
OT 3JIaKOBbIX, KOTOpEIE HE MOT'YT HOPMaJIbHO [‘J;ISBI-iB(\ThL‘ﬂ IIpH NHTAHHH acna-
ParHHOBOH KHCJIOTOH H pacTyT ropasio Jyd4iie MpH HHTPATHOM HJH aMMHay-
HOM MHTaHHH. ABTOpP NMPHBOJHT cJeAyOlHe HH(POBbIE MPHMEPDI:

K;;‘d.'—”lﬂl'l"'ip'IEHn'i‘ Mumenirua
Bec oavoro KomwectrO Bee ognoro Koauvecrro
pacreHus (B ) | N (2 wr) pacTenus (8 r) N (B mr)
. ¥ AR LN, Ao
i SErL : £ At
Bes asota. . . 0.028 0.14 0.117 ‘ 0.8
KNO, . PR e e u, 2.329 50.0 2.143 35.3
AcnaparnyoBas KHcaA0Ta . . 4.428 90.9 0.113 | 3.7

1 l'Io.'[bJ;,'c:.‘Jcn o63opom paGor BuprameHa Ha STy TeMy, CAeNaHHHM HM CcaMAM B
1939 r. (Transactions of the third Commission of the Internat. Society of Soil
Science, New Brumswick, New-Jersey, USA).
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C rIIOTAMUHOBOMW KHCJIOTOH NOJNYy4YUJTHUCDH 6JM3KHE pe3ysabTaThl; Apyrue

’Ke aMHUHOKHUCJOTbBl G0O60BBIMH HCIOJb30BaJHUChb HJU OYE€Hb MNJ0XO0, HJIH CO-

BCeM He uHcnoJb3oBasucb. OTcojga SBHUJIOCH npeanoJyioxXeHuwe, 4YTO 6060BbBIE

NOJy4YalwT OT KJAY6EeHbKOB acCnaparMHOBY0 KHCJOTY; NOATBEpXJEeHHUE 3TOro
npejnosioXeHUss BupTaHeH BUAUT B TOM, YTO €My yJajoChb KOHCTAaTUPOBAaTh
BblZileJleHue aMHUHOKMCJIOT KJyGeHbKaMU (He KOPHAMH) B

cpeny.

OKpyXalo I y o

ﬂOKaBaTeJ’IbCTBO 3TOro MmOJIOXEeHHUusd Bl/lpTaHeH OCHOBbBIBAa€T Ha CcjaeAyIO -

meM ONbITe: WIOGUpPKA, HANOJHEHHAss NEeCKOM, 3apaX€eHHbIM KJYOGeHbKOBBI-
MU GaKTepUsMU, BBOJUTCSA B COCYA C NEeCKOM, B KOTOpPOM pa3BUBaeTcCs
pacteHue (ropox); 4aCcTh KOpHeH, pa3BUBAKUUXCA B NpoOUpKe, HeCeT Ha

cebe kaAyOGeHbKH, OcCTaJbHasg Macca KOpHed oT HUX cBo6oaHa. Pukcanusa

asoTa M BblJeJeHHe OPTAaHUYECKHUX a30THUCTbIX COEJUHEHUH HMET MECTO TOJb-
KO B npob6upke. B oxHoM onbiTe ropox, nocesHHbli 20 ceHTs6psA, Kk 15 HodA-
6psa dukcupoBan 219 Mr asora Bo3jyxa, M3 HUX 99.7 Mr (uau 46%) 6bIM
oOHapyXeHbl B IeCKe, OKpYyXaBlleM 3apa)XXeHHYKW 4YacTb KOpHeH, B oCTajb-
HOM e INecKe aMHUHOKMUCJIOT He OblJ0o OGHapyXeHO.

3To o006HJIBHOE BblJeJeHUEe HAPYXY a30TUCTBIX NPOAYKTOB CHHTe3a KJY-
6GeHbKkaMHU, HabywgaBUleecsd BupraHeHoM, Ka)xXeTcid YAUBUTENAbHBIM.1

OaHAaKO MBI MOXeEM ONpUBEeCTHU aHAJOTHYHOE YTBEepXJgEeHUe Bawoma oTHO-

cutenbno Azotobacter agile, xoTopbili oTnaeT NONOBUHY (GUKCUPOBAHHOTO

asoTa B OKpyxXawomyl cpeay, B orauuue ot Azotobacter chroococcum, y

KoToporo Cl)HKCPIpOBaHHbIﬁ a30T OoCTaeTcsl B KJeTKax.2

BBI/I,ELy 60JbWIOTO0 KOJHUYECTBA a30THUCTHIX COG,E[I/IHEHPII\;I, BblA€JideMblX KJAY-

6eHbKaMH Hapyxy, BinaHeH CYUTAaeT HEeBO3MOXHBIM, 4YTOGbI 3TO 6bIJHU

OpoAYKTbBI aBToJiM3a G6EJKOB, HaxXxoAdlU UXCAd B KJ'[yﬁeHbKaX,— CKopee OHH

ABJAAKTCA npoaykKTaMu CHUHTe3a, elue He MHCIOJb30BAaHHBIMHU B mponecce

o6pasoBaHusl OENKOB.

FnaBHBIM ONpOAYKTOM TAKOIro HNpPpOMEeXYTO4YHOrO XapakKkTepa Ha NOYyTH K

CUHTe3y 6eJKOB Bl/lpTaHeH CYUTaeT acCcOoaparuHOBYIO KHCJOTY. B nmokasa-

TEeJIbCTBO OH NPpHUBOAUT cCJeAylOLlUE (l)aKTbI: €CJU BbINAPUTb NPpHU yMEeHDbI €H-
HOM [JaBJI€EHHUHU BOAHbIﬂ 3KCTpaAaKT U3 INecCKa, conpuKacaBumerocd c KJ'[yGeHI)-

KaMU, TO CyxXoH ocTaTok o6GHapyxuBaeT 90— 98% amuHHoro asorta (B %

oT Bcero asora). ToT xe pesysabTarT gaetr ¢opMoJbBOEe THUTpOBaHHUe. U3

AJIKOTOJIBHOTO 3KCTpaAaKTa, ODpHU OCaXJEeHHH N0 MeTony Foreman’a B OCajgokK

nepexoAuT okoso 50% a3oTa, ¥ B 3TOM oOcCajKe aBTOp MOTr OOGHApyXHUThb

AaCoDaparuHOBYKW KHUCJIOTY — OHa 6blja BblleJieHAa B BH[E MeAHOﬁ ComH u

KOJIM4YeCTBEeHHO oIpejgeJieHa C NOMOWIbI acnapTas3bl. [Nl0OTaMUHOBOMW KHCJO-

Thl OOHapyXeHO He OblJo, HaljeHO He6GOJbIIOEe KOJHUYECTBO aJaHWUHA.3

1B orp bR OyEEX y OFHb MDOIBK KAYOEHEKOB GED IOX0no, ID Bpra
mry, 1 8% or dMKVpOEAH0 230TA,
2Jacob
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HOBO# KHCJOTHI MOXeT ObITh, Mo BupTaHeny, usobpaxeH cjaeaylouuM obpa-

30M:
N,
,1.
NH
i
NH
COOH H COOH COOH
a .
CHLO; #4. €O + NH,OH —-> CNOH —- CHNH,
CH, CH, CH,
COOH COOH COOH
)’[‘-’lcﬂl'll]ﬂ U:{[‘,':I,TI}\'KC}'L'— [‘JIAPOKC“J'IJ'\“IH! OK MMHHOAH- acnaparduo-
HAd KACAOTA TApPHAR KHCAO- B2H KHCAO-
Ta T4

Bupranen mosaraer, uro 60o00Bbie cHa0zalOT GaKTepHH OKCaJOYKCYyCHOH
KHCJIOTOH, H3 KiyGeHbKOB OHH MOJYy4aioT acnapardHOBYIO KHCJIOTY, a 3Ta
nocselnsisi, cornacuo paGoram Bpaynmreiina u Kpunman, sABiasercs Kiio-
goM K 06pa3oBaHUI0 APYTHX aMHHOKHCJIOT Gaarosaps oOMEHYy aMHHHOW
PpyNnel NpH peakuuH ¢ JI060H KeTOHOKHCIOTOH.

B noan3y Toro Barasjaa, 4yTo acnmaparsHoBas KHCJOTa oOpasyercs B Kiy-
beHbKax B pesysbraTe ycBoeHus aTMocdepHoro asora GakTepHAMH, TOBOPHT,
fio MHeHHIO BupTaHeHa, coBepuICHHOE OTCYTCTBHE acHaparHHOBOH KHCJIOTHI
B KOpDHEBBIX BbifeJEHHSIX G060BLIX, MHTAIOMHXCS HUTpataMu. B knyGenbkax
o6pasoBanue ee HAET BeCbMa 3HEPrHYHO, H 3HEpPrHsA (PHKCAUHH a3oTa KIy-
ﬁEJIIyKOBbIMI‘I GEIKTL’I)H?L\I![ BO MHOT'O pE‘I.’{ 6(3“!]3.[11[“., qEM ¥ l‘iﬁt,}ﬁ()_’]_i-{t’} HKHBY-
mux GakTepHi,

HurepecHnl pesyabTaTbhl OfbiTa mo (HKCAlHH a30Ta KiayOeHbKaMmH, OT-
HeJleHHBIMH OT KOpHeii: B To BpeMs Kak B BOJe 39TOT TNpPOIEeCC He HIET, B
pa3BefieHHOM H HEHTPaJH30BAaHHOM PacTBOpPE OKCAJOYKCYCHOH KHCJIOTBI 3TOT
fiponecc, no Bipraneny, uaer BecbMa 3Hepru4Ho. Bor AaHHble 3TOTO OMBITA:

9.5 r kny6enbkoB ropoxa mnomemaancs B 50 ky6. cM pacTBOpa mpH
pH= 7.0; B onHom cayuyae ¢ noGapiaenuem 200 Mr OKCaJOyKCYCHOH KHC/O-
ol (I), B apyrom — 6e3 rakoro pgononanenus (II); B pacrBope cojepxannchk
cJaeylolIHe KOJIHYeCTBA AMHHHOIO a3oTa:

Ipa Bauaae onuTa Peaxuus #a oKCHMH

(8 wr) Hepes & qacos (8 wr) Yepes 5 9acos
[ 0.3 9.0 ACHaA peakiud
II 0.0 1.3 HET

TakoBbl rsiaBeble HTOTH paGoTel BHpTaneHa, HECOMHEHHO HHTEpEcHLIE,
HO He JIHIIEeHHbIe MapajoKCaJbHOCTH H HEKOTOPBIX MPOTHBOPEYHH; HANpPH-
mep, Bupranen oTpHIlaeT yuacTue amMMHaka B npouecce ofpasopanus acma-
pParHHOBOH KHCJIOTBI, K TOMY XK€ OH He Mor oGHapyXHTb aMMHaKa B BbljeJe-
uuax kiay6emnkos. Ho seap ruapoxcuinamuna Bupranen takke He ofHapy-
KHJ, 4TO OH O0ObAcHseT OLICTPOTOH €ro COeAHHEHHS ¢ OKCaJOYKCYCHOH
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KucsoToil. OAnako, pasBe HCK/IIOYEHA BO3MOMXKHOCTB, UTO AJS aMMHaKa
rakxKe HMeeT MeCTO Kakad-q1ufo OGbICTPO MpoTeKaiomas peaxiHsi NpPHCOEeLH-
HeHuss H NMOTOMY OH HE MOMKeT ObiThb YJIOB/EH Kak Takopoii? Benb ammuax,
HECOMHEHHO, NMPHHHMAaeT yuacTHe B o0pa3oBaHHM acnapardHa OpH perpec-
CHBHOM MeTaMop(o3e a30THCTHIX BemeCTB CEMEeHH, 0/HAaKO B CBOE BpeMs
ByTkepuuy npuuiiocs nmpuberHyTb K ocoGoMmy mnpHemy, uyToOwl ero oOGHapy-
KHTh (MPHMEHEHHE AHECTe3HPYIOUIHX BELIECTB).

B KOHLle KOHILOB, He TaK YXKe BaXKHO, COeIHHSeTCHd JH ¢ KeTOHOKHCJIO-
TaMH aMMHAaK H/JH THAPOKCHJIAMHH (OKCH-aMMHaK); B TOM HJIH APYroM CJy-
yae MPH BOCCTAHOBJEHHH NOJy4alOTCA aMHHOKHCIOTH. Ho cymiectBennyio
posib B MOCTpoeHHH BHpTaHeHa uWrpaer yTBepiK/JIeHHe, UTO pacTeHHe paeT
GaKkTepHAM OKCAJOYKCYCHYIO KHCJIOTY H MOJy4aeT OT HHX OOpaTHO H3JIHIN-
KH aCMaparHHOBOH KHCJIOTHI.

HauGosee mapamokcajbHbIM B ombiTax BrpTaHeHa siBasieTcs OGHJ/IbHOE
BhIZeJIEHHe KJYOeHbKAMH Aa30THCTHIX NPOJAVKTOB CHHTe3a B OKpPYXKalOUlyio
cpeny. Kak yxe ckaszano, mofoGunii cayuait otmeuaercs bBmiomom paa
Azotobacter agile, koTopblif MOJOBHHY (HKCHPOBAHHOIO a30Ta OTHAET B
OKpyKaiouyio cpeny (e otminune ot Azotobacter chroococcum, y KoToporo
(hUKCHPOBaHHBIN a3oT ocraercs B Kiaerke), OCanako HesiCHO, HACKOJBKO 3TH
sIBJIEHHsI 3aBHCAT OT BHJOBLIX Pa3jHUHil H HACKOJBKO OT HApyUIeHHiH HOp-
MaJabHOro o0MeHa BellecTs.

Onsitel BupTanena moBTopensl Gbli ¢ GOMBHION TINATEAbHOCTHIO B AMe-
puke BuibconoM ! Ha onmbITHOH cTaHuuu B mrate BuckoncHH. HaTKHYBUIHCH
Ha HECOBNAaJEHHE CBOHX pPE3y/bTaTOB C AaHHbIMH Bupranena, Busabcon BbI-
micaj OT MOCJeIHEero He TOJBbKO KyJbTYpy GakTepHil M ceMeHa ropoxa, HO
H TOT MeCOK, ¢ KoTopuiM paGoran BupTaHeH, W M3yuWJ BIHSHHE psiga ycjo-
BHit Ha moBeleHHe GOGOBBLIX: H3MEHSIHCH JJIHHA JHS, HHTEHCHBHOCTH OCBe-
LIeHHs, TeMIepaTypa, H3yd4aJoch BJHsAHHE CTaJHH pAa3BHTHSA pacTeHusd,
BJIHAHHE COOTHOUIEHHA YIVIEBOAOB H a30THCTBIX BEIECTB R HEM.

O6muii BEIBOM H3 3TOH cepun pabor BHibcOHa Takoi: BbeJEHHE a30-
THCTBIX CO€AHHEHHH KOPHAMH Tropoxa, HEeCcyumlHMH K1yOeHbKH, fBJSAETCH B
KJAHMaTHYECKHX YCJAOBHAX BHCKOHCHHA CKOpee HCKJIOYEHHEM, 4YeM IIpaBH-
JIOM: OHO HAacTymaeT B YCJIOBHAX, Korjga passatue GoGosoro 4eMm-anbo 3a-
AepxuBaeTcs (HampHMep, HH3KoH Temmeparypod). Ecin  ¢dukcauus asora
6060BbIM H30LITOYHA NPOTHB MOTPeG/EHHA €ro PacTylUIHMH OpraHaMmH, TO
OpraHH4YecKHe a30THCTbIE COEJAHHEHHA CKOMIAITCA B KJAyGeHbKax H Bbije-
JSIOTCS HMH B BHIE aclmapardHOBOH KHCJOTHI (IPH HOPMaJILHOM e pOCTe
BbIIE/IEHHSI OTCYTCTBYIOT).

1 Wilson and Wiss. Factors influencing excretion of nitrogen by legumes
(Soil Science, voi. 52, Ne 1, July, 1941).

Cm. takke: B. C. Byrkesnu w M. M. N'ykosa BixuArRHe TeMmepatypsl Ha
(ukcannio MoneKyaspHOro asora GoGoswmH, [oknagu Axagemum Hayk CCCP,
N 4, 1942,
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B apyroii pabote Buabcow ! coofuiaeT gaHHbIe MO BJAHAHHIO OKpyiKalo-
IMAX YCJHOBHH Ha Xoi (HKCAaUHH a30Ta KiayOGeHbKOBbIMH GaKTepPHAMH.

[Tpu mocrosHHOM cojlepkaHuu Kuciaopolda (0.2 atmocdepbl) napuHaib-
HOe fnaB/jieHHe.a30Ta MOHHXKAJ0Ch HJIH MepexoAoM K YacTHYHOMY BaKyymy,
HJIH MYTeM YACTHYHOrO 3aMEleHHA a30Ta aproHOM HJIH renueM (3aMelleHHe
BOAOPOAOM B JAaHHOM cJjydae He rogHrcs). Bapeupys nmapumannHoe pasie-
aie asora ot 0.04 no 1.6 armocdepni, Buabcon HabGaoman AocTHIKEHHE
MakciMyMa ¢ukcauun mexay 0.1 u 0.2 ammocdepsnl; naiabHeiinee oBora-
[eHHe atMocdepel a30ToM He YBeJHYMBAJIO (PHKcalHH, nepexon xe k 0.1
atMocepnl BBI3BIBAJ 3HAUYHTEJbHOEe cHH:KeHHe. CBoeo0GpasHO BJHAHHe BO-
AOpojaa: HEeCMOTPSI HA TO, YTO B KOHEYHOM pEe3yJbTaTe Mbl HMEEM BOCCTa-
HosienHe aszotra Ao NH2, Bce-taku oGorauleHue artmocdepsl BOLOPOAOM
BhI3LIBAET pEe3KOe CHHKEHHe (DHKCAlHH a30Ta KiayOGeHbKOBLIMH GaKTepHSMH
(onbIT genancs ¢ KJAeBepoM, HMEBIIHM KJYOEHbKH Ha KOpDHAX, a He C Bbl-
LeJeHHBIMH OakTepHsIMH), B TO BpeMsl KaK NPH NMHTAHHH CBA3AHHBIM a30-
tom (manpumep NH,NO;) sanepxmupamouiero Biusinug BoJopoia Ha To-
CTYIVIEHHE a30Ta He MNposiBasioch. [logo3penHHe Ha BJIHSHHE BpPEIHLIX TIPH-
Mecel K BOLOPOLY OTHAJ0 MOCJe ONBITOB C BOAOPOMAOM, MOJYYEHHBIM TpeMs
coBeplIeHHO pa3nauuyubiMi nytamu. CoeoBpa3Ho, 4To CBOOOAHO IKHBYUIHE
tukcaTopel asora, Kak Azofobacter, oTHOCATCSI COBEPIIEHHO HHaye K BHEL-
HHM YCJIOBHSIM,— BOLODO/l He OKa3blBaeT MOJ4BJSIONIEro AeidcTBHS HA (HK-
camuio a3oTa, HO MOBBIIEHHe colep:KaHus Kuciaopofa jno 60%, ocraHaBiH-
BaeT 3toT npouecc y Azotobacter,? [TosToMy NPHXORHTCA MONMYCTHTH pas-
JHyHe B MexaHH3Me (hukcauuu asora y Rhisobium u Azotobacter wan,
ObITB MOMKET, 3TO pa3jiniHe KacaeTcs Kakoro-Jubo nponecca, CBA3aHHOTO
¢ (pukcanuei.

Ho, He3aBHCHMO OT pasyiHudsi B MeXaHu3Me (puKcaluH asoTa, B TOM H
ApPYroM cjayuae, BCe-TaKH HHTEPECHO YCTAHOBHTb, B KaKUX pasMepax BO3-
MOXKHO BblIeJIEeHHe a30THCTBIX CoeAHHeHHI Bo BHemHiolo cpeay. Ilo oTtHo-
menHio K Azofobacter obctositenpiyto paGoty sBbimosinuan K. Horner u.
D. Burk.? Oun umenun jgeno ¢ 20 JHHMAMH pasHbXx BHIOB Azofobacter,
HaGJII01a]lH BJHSIHHE B0O3pacTa KyJbTyp H YCJIOBHH cpeibl H, H3 BCEH COBO-
KYMHOCTH MHOIHX OMNBITOB, MPHINIH K CJEIYIOUHM BHIBOJAM.

B mosoaeix xyibTypax, B Bo3pacte or | go 4 aueii, obbmuHOo 10 25%p
OT BCEro HaKOIVIEHHOrO a30Ta HAXOAATCHA B PACTBOPHMBIX COEIHHEHHSX BHe
KJIETOK; B KyJabTypax Oosiee crapbiX, B Bo3dpacre oT | jgo 3 Helgeab, BO
BHEUIHEM pacTBOpe MOKeT HaXoAuThes jo 50—70%/y (uHOrma maxe A0
80%0) ot obuiero azora. B crapblx KyJbTypax 3TO B CHJIBHOI CTElNeHH 3aBH-
CHT NT SIBJEHHS aBTOJH3a, a B MOJOInX KyabTypax 10—20%p pacTBOpHMBIX

I Wilson (Madison). Mechanism of symbiotic Nitrogen Fixation (Ergeb-
nisse der Enzymforschung, VIII, Bd. 13, 1939).

2Blom, L ¢

3 Trans of the third Comm. of the Int. Soc. of Soil Sc., 1939. Burk (Washing-
ton). Azotase” and Nitrogenase in Azotobacter (Ergebnisse, Bd. III, 1934, pp. 256—56).
Cum. takke: A. H. Bax, Joknaau Axagemun Hayk CCCP, 1934,
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a30THCTBHIX COeJMHEHHF MOSB/sSeTCS B pacTBOpe, 1o MHEHHIO aBTOPOB, B pe-
3yJAbTaTe HOPMAaJNbHON NPHXKH3HEHHOH cekpeuud. TakuM obpasoM aesrenn-
HOCTH a3orobakTepa NMpH JAOCTATOYHOM CHalXKeHHH caxapoM H MHHepaJib-
HbIMH BelleCTBAMH MOXKET CJIYKHTb, B H3BECTHOH Mepe, HCTOUHHKOM YCBOf-
eMOP0 a30Ta JJIsl JPYIHX OpraHu3MoB.

B OCHOBe 3TOT asor HPIIHH_'I,.’IE}I{IIT K UPFHIIPILIEL'KIIM COeIHHeHHAM H CO-
crasaser okono 100 (-3%) or ux yraepona, MOYTH TaKoe e COOTHO-
HIEHHEe Haﬁ.'lll,]fl(lET{:ﬂ H AOJA a30THCTLBIX BeLLeCTB, HaXOOALIHXCH P;H)"Tp“
KaeTkH. UTo kacaercss OamrKaiillero cocraBa 3TOH CMECH a30THCThLIX Be-
ECTB, HaXOAAIHXCA BHYTPH K/IGTKH, TO MO Mepe CTapeHHd KYJbTyp 3ame-
yaeTcs BO3pacTaHHe colepxkaHusa GenkoBoro asota oT 10%p (MHOrma apaxe
or 5%) no 50%.

Konuuectso asora amuHokucaor Ha 100 ky6. cM pactBopa YBEJIHYH-
BaeTcs C Hk)_’ipElCTO.\i K}'.'II-T}'}'), HO HPUIIC‘HTI{OQ CO,.I(?[)}KJIHH(‘ ':iTI'}ﬂ KEIT(?FOPEIII
asora yMmenbwaerca ¢ 10—40%p B MoJoabiX KyJbTypax (oT Bcero asoTta
pactBopa) no 5—15% B crapeix. AcnaparsHoBas KHcJoTa, Koropoit Bupra-
HeH npuzaer ocoGeHHoe 3HAuYeHHEe, Oblia JeHCTBHTENbHO oOHapyxeHa (mo
metoay Foreman) u cocTasjfjia 3HAYHTEJNBHYIO 00 (PPAKUHH AMHHOKHC-
JIOT, HO ee CHEeLHAJbLHYIO pOJb, KAK MPOMEXKYTOYHOrO 3BE€Ha B CHHTe3e
a30THCTBIX BELIECTB, aBTOPbl CYHTAIOT HE/A0Ka3aHHOH. !

Bonbmoe BHHMaHHE YAIAIOT ABTOPLI BONMpOCY © BhigeneHHH Azofobac-
ter’'oM aMMHaKa BO BHellIHIOIO cpeay. OHu NPHXOAAT K BBIBOAY, 4TO B  YH-
CTBIX KYJbTYypax, MPH OTCYTCTBHH B MHTATENbHOH cp2ie CBA3AHHOrO a30Ta,
AMMHAK He BbIAeJjseTcs, NMoka He morTpef/ieH IO KOHIA 3alac sHepreTHye-
CKOro MaTepHaJsa; rocje 3TOro aMMHaK HakoMIseTcs B KoaHyecTBe oT 8 n0
[2%/p oT Bcero asora B pactBope. ?

3710 yHeso coBmagaer ¢ Habuopennamun  Bunorpaackoro v Kocthigesa,
HO -'ilinlp]_nl H3JjaraemMon [H!GUT[:I nojgaralT, 4To 3TOT aMMHAakK Hﬁ[}.’-ifi_\.’(PTl‘}I
BTOPHYHO, NpH pacmaune A30THCTBIX BellecTB, a He paHbLIC, OO {IGI)}ILEUHHHH)]
3THX BeELIecTB, H CJiedOoBaTeJIbHO, He fABJAEeTCH H}!U.\IL‘}I{}'T'ﬂIHb!I\‘I H}Jt],’l}'KT(]-.\I
fMpH CHHTE3e¢ 3THX BellecTe 3a cyer cBoboaHoro aszora. OO6uIHA BHIBOA aB-

! Bor daHHMe ONHTOB N0 OCAaXKAEHHID GEJKOBHIX BEIECTH, NnenToHOB H OpPrdaHH4e-
CKHX OCHODAHHH H3 BHEKJeTOYHOro pacrsopa:

[lpouent asora B ocanlkKe ot
pearenTta

208 ET VARV Tpuxaop- docthopno- ¥kcycno-
3pacT KyabTypu F 3
Boay y ¥e YKCYCHAN AlL(S0,), BOALG PAMOr ast KHCALI
KHCaAOIA KHCAOTA cBHHELT
2—5 mHeRm .. .. . s . . 14 20 29 A4
10—13 . . e W 30 20 39 64
24 ana . . O 40 30 54 i
Kpome toro, #aGaiofganoch, 4TO NPH  MOJOAHX KyALTYpax Ao 75%  KJIETOYHOro
a30Ta NPOXOJAHT uepes le. 1odanoByo  mMemOpany, chnocofHylo NponycKaTbh ‘CoelHHeHHA

¢ MOJIeKyaapHeM Becom oT 6 Tthic. mo 10 teie. B etapuix xyJAbTypax, rae Bullesercs
Goaplue Oenka, OpPOUEHT a30Ta, Nepexoinulero B JAMannsar, onyckaercs jgo 50—60%, ot
HaxoAfAmerocsa BHe KJIETOK.

BCEro

2 B Ky/bTypax e, 3arpsisHeHHblX APYrHMH OakKTepHAMH, KOMHYECTBO aMMHaKa MO-
wer nocturath H0%e oT ofumero asora B DacTBOpe.
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TopoB TakoB: «Takum oOGpa3oM, XapakTep MPOMeXyTOUHOro KaTalHTHYECKO-
ro mponecca Ttemnepp siBafercss GoJjiee TAHHCTBEHHBIM, YeM Korga-jubo». !

Hawm kaxercss, uto meccuMuctHdeckoe 3akmaiouenne Burk, 6yATo BOmpoc
0 NMPOMEKYTOYHBIX NMPOAYKTAX fABJAETCA Tenepb Aaxe Gosee TEMHBIM, 4eM
npexie, HEe OTBEYAET ,'!_EHC'I'BHTC.'IE;HOCT}E, TaK KaxK oOT pslia 3HAYHTEJIBHOT O
yHc/ia MPEeXHHX FHIOTE3 OCTAJOCh B CYU[HOCTH YX{e He TaK MHOrO BapHaH-
TOB, H BOMpOC 3HAUHTE/NbHO MPHOJH3WICA K OKOHUATE/ILHOMY  pelleHHIO.
Bpaa M K10 cTaHeT Temeph OTCTAHBATHL FHIOTE3Y HEMOCpeACTBeHHoro obpa-
30BaHHA CJOXKHLIX A30THCTBIX COeIHHeHHIl MmyTeM MPSMOro NPHCOELHHEHHA
asora Kk 0e3asoTHCTHIM BelIeCTBAM pacTeHHs, KaK 3TO KOrZa-To MpPHHHMA-
aocsk JlunmanoM. TpyaHo, KonedHo, AyMaThb 06 0OGpa3soBaHHH IIHAHHCTHIX
COCJHHEHHI, KOTOpbIe SBJIAIOTCA SAOBHTBIMH IS INIa3Mbl, HEBEPOATEH H
NyTh OKHCJIeHHs a3oTa, Tak kak mepexonx ot N2 k NH: uyepes okucnbl asora
IPOTHBOPeYH)1 Obl MPHHLIHIY BO3MOMHOH 3KOHOMHH 3HEPTHH, KOTODBIH fB-
Jaercst oObl4HBIM A opraHu3moB. OcTaerci B CYHHOCTH JABa NYTH — 3TO

- MJIH IpsAMOE BOCCTAHOBJIEHHE, HJIH CHaudaJjaa rujiparaliusd, saTeM BOCCTAHOBJIe-

HHe, HO 004 NMDHBOAAT HAM K AMMHAKy HJH ero MNPOH3BOAHOMY — I'HAPO-
KCHJTAMHHY; NYTH K€ OT aMMHaKa M THAPOKCHJAMHHA K aMHHHOH rpymne
X0pOIIO HM3BECTHLI: H TO M APYroe COeAHHEHHE pearHpyer ¢ KEeTOHOKHCIO-
TaAMH, aMMHAaK JaeT HMHHOKHCJIOTBI, FTHAPOKCHJIaMHH 00pa3yeT OKCHMBI, IPH
BOCCTAHOBJEHHH B 000HX cjayuasx o0pa3yioTcd aMHHOKHCJOTHI.

Hacxonpko GAH3KH MeXAy cob0oii Te rHNOTe3bl, KOTOpble (GHTYPHPYIOT
TEMnepb, BUAHO H3 CAEAVIOUMIHX CXeM:

1) mpamoe poccraHosjenue asora (mo KocrtbiueBy u Bunorpamckomy) :

N=N = HN =NH - H,N — NH, - 2NH,
2) cHavajsa rHApaTanus, 3aTeM BoccTaHoBAeHune (mo Buiomy):

N, --2H,0 = HO—N — N—OH; HO—N — N — OH+-H, = 2NH,OH

|
H M 'y BB |
3) ciayana BOCCTAHOBJEHHe, MOTOM ruAaparauus (mo BupraHeny):
N =N+ H,=HN = NH; HN =NH +-2H,0 =2NH,0H

B ucTOuHHKAaX BOAOPOAA B PACTEHHH HET HEJOCTATKa, TaK Kak JroGoil
nepexon CNHPTOBOH TPYNHbl B ajNbAETHAHYI0 HJAH KETOHHYIO, MpeIeJbHOTO
COeIHHEHWsT B HempeaesbHOe, CBA3aH C oTAadeil Bomopoxa. O6G 3TOM roBo-
PHT psia XOpOLIO YCTAHOBJEHHBIX (PAKTOB, KaK mnepexof #6JO4YHOH KHCJIOTHI
B OKCaJIOYKCYCHYIO, TaKOB e Mepexox SIHTapHOH KHCIOTH B (DyMapoByio.

Ll'l'l'_) KacaeTcsi KOHEYHOH CTaaillH CHHTE3a, TO, B KOHIEe KOHIOB, He TakK
yi#e CyLIeCTBEHHO, pearHpyer-JiH C KEeTOHOKHCJOTaMH CHAPOKCHJAAMHH HJIH

! «The mystery of the intermediate catalytic processes is more alive, than
172). Takme u BuiabcoH cKenTHYecKH OTHOCHTCE K  yTBepmaenuio Buno-
i'p-'l,'li_'i‘:lli"!. HTC AaMMHAaK HrpaeT poJjdb NPOMEXYTOYHOrO npoayKTa npH CBA3BIBAHHH

130Ta GaKTepHAMH.
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AMMHAK; B TOM H APYroM cJydae TaKHM KHCJ0TaM, KaK OKCaJoyKCyCHas
H KeTorjyraposas, NOJIKHa NpHHAIJIeKaTb Bax<Hasd pOJIE B CHHTE3e aMH-
HokHcaor. 'opasgo Baxuee ObLio Obl YJIOBHTL TMPHPOAY TOro KaTajaHTHYe-
CKOTo mpoliecca, KOTOpHIil MPHBOAHT K CBA3BLIBAHHIO 430Ta C BOAOPOJOM IIPH
OOBIKHOBEHHOH TeMmmepatype, OOLIKHOBEHHOM [aBjeHHH, YEro He 3HAeT
TeXHHKa,

Bo BcAKoM caydae, Mbl MOXKEM CKa3aTh, 4TO Ta BOJbHAf «NTHYKa 6e3
KpblibeB», B BHJe noaeToB Kotopoil I'ytay6ep 300 ner nasan oGpasHo puco-
BaJl KPYroBOpPOT «BO3AYIIHOTO HAayaja CeJHTpPhl», TENepb NMpHPYUYEHA ueJs0-
BEKOM, myTH Mepexofa OT a30Ta BO3JyXa K a30Ty HepBHOH M MbIHIeYHON
TKAHH B OCHOBE H3BEeCTHbI.

Koneyno, Baxno nofitn eute rayGxe, BaxHo BCKPHITH /10 KOHIA MeXa-
HH3M NEPBBIX CTaAMil CBA3BIBAHHS a30Ta MHKPOOPraHH3MaMH, DTO HE TOJBKO
cyuiecTBeHHo jJig ¢H3HOJOra, HO M TeXHUKa, MOKeT ObiTh, Morja Gbl rosa-
HMCTBOBATE OTCIOAA l'!}"TII K L‘.][I!'i'i‘ll_\_' d30THCTHLIX C'(JL‘,-'LT!H(‘HH.'”{ [Il(l Xoa04y. Mui
CTOHM Mepe] TPYAHOH npobjeMoil, HO HET HHKAaKHX OCHOBaHHH BHajalb B
neccuMHu3M u nogo6Ho Burk yTBepKaaTh, 4To TAHHCTBEHHOCTH MpPOIECCa CBA-
3blBAHKMA a30Ta Tenephb craja GoJbllUe, YeM MpexJIe.

[Tpu 3TOM HYXKHO yuecTb, UTO 10 CHX NIOp BONPOCOM O MEeXaHH3Me
(HKCAlHH a30Ta 3aHHMA/HCh M3 HAUIHX KPYMHBIX YYeHBIX ITPeHMYILeCcTBeH-
HO mpejcTaBHTeJH MHKpoOHoJOriH, Kak Bunorpamckuit # KocThiues, Tenepb
JKe HYXKHO mMoXKe/jaTh, yToGbl HM OJiHXKe 3aHHTepecoBaJHCh TaKiKe Tpej-
cTasHTe/Nd OHOXHMHH ¥ OOILIeH XHMHH.
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Q@H3HOJOTHYECKAN XAPAKTEPHCTHEA AMMHAYHBIX
H HATPATHBIX COJIEMl KAK HOTOYHHKEOB A30TA
LI PACTEHHHI

B neppBoii yacTH Mbl MOABEPIVIH PACCMOTPEHHIO BOmpoc 06 HCTOUYHHKAX
asora c o0weil, NpHHIANHAJABHOH TOYKH 3penus. B uwacTtHocTH, MBI pac-
CMATPHBAJ/IH OTHOILEHHe pacTeHHH K aMMHAYHOMY H HHTPAaTHOMY MHTAHHIO,
HMes B BHAY Tonbko HOHBI NOs u NHy; HO npd mnpuMeHeHHH YI0OpeHHH
NPHXOAHTCA HMETh JeJ0 C BHECEHHeM CoJiell, KOTOPbIMH cHabiKaeTr cesbCKoe
X037HCTEO XHMHYECKas NMPOMBIIIIEHHOCTh; TOrla npuobperaer 3HayeHHe BO-
npoc o6 aHHOHax H KaTHoHax, conpopoxaaiomux NHs; u NO; u nano cpae-
HHBaTh, Hampumep, JAeiictBHe Ha pacrtenus (NH4)2SO; u NaNOs, a ne
TOJIBKO MMETh B BHAY BOCCTAHOBJIEHHYIO HJIH OKHCJEHHYIO (opMy coegHHe-
HHH asora. [TosTomy H mocie TOro, Kak ycsosgemocTs 00edx ¢opm Oblaa
NPHHIHITHAABHO Jl0oKa3aHa, ocTaBaJicsa NMPAaKTHUECKH BaXKHbII BOMpoc o cpas-
HHTEeJILHOM OLleHKe coJiel a30THOH KHCJIOTEI H aMMOHHSA B KauecTee yioOpeHHH,
M Ha 3Ty TeMy mocJe onbiToB KoccosHua u 'Mass nossusock Godbllioe KoJiHye-
CTBO paboT ¢ BecbMa pa3Ho0Opa3HLIMH pe3yJbTaTaMH, NMPHYHHLI ITPOTHBOpE-
YHBOCTH KOTOPBIX (MHOIJlda MHHMOI1) BLISICHHJIHChH TOJILKO B [OC/Ie[IHEe BpeMsl.

OTHOMEHHE PACTEHHH K AMMHAYHOMY H HHTPATHOMY ITHTAHUIO
B SABHCHMOCTH OT PEAKIHH CPEJbI, KON EATPAIIIH PACTBOPA
H SAINACA YTJIEBOJOB

ITocsie Toro kak Koccosuu nonyuun aas (NH,).SO4 He Tosbko xopouine
pesyabTathl, HO HAaXKe PasBHUTHE B 3TOM Cayuyae ObUIO JYUYIIHM, Ye€M MPH
eBeeHnn. NaNO;, dpenGepr B 1907 r. ' moanyyna npaMo MPOTHBOTONOKHBI
NEAYYEF AT TT DN Pa B TREPAY SOVPRE. {Edn T DAL MY A YT, RARAYIA
B TOM, 4TO B TO BpeMd, Korja Meroauka onpenenenuss pH Oblia HeH3BecT-
H4, OTHOCHJINCHL OUEHb YIPOUIEHHO K BOMPOCY o HelTpanau3aumuu (H3HOJIO-
rugeckod kucaotHoctu (NHi):SO4, aymas, uto mns 31010 AOCTATOUHO
siecty CaCOs; HO Ha Jene mpu 3TOM [MOJIydaeTcs IIe0YHAS peakuus, a
MPH [IE/IOYHOH peaKLHH OCOOEHHO JEerko MepeiTH 4Yepe3 rpaHb, OTae/flo0-

I Mitteilungen d. Landw. Inst. Breslau, Bd. 1V, 1907.
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HIYIO MMOJIE3HYIO KOHIIEHTPAIHIO aMMHakKa oT BpegHoH. M BooGuie, maxe npu
HelTpaJbHOH PeaKIHH, PAaCTeHHSI BBIHOCST ropaszo GoJblUIHE KOHLEHTpPaIHH
HHTPATOB, Y€M AMMHAUHLIX COJEHi.

Ecai NpHHSTH BO BHHMAHHE PasHYHA B KOHUEHTPAllHH pacTBOPOB
H peaKuHH Ccpe/bl, TO HeCOBNaAeHHe pe3y/abTaToB B omnbitax KoccoBHua H
DpeH6epra CTAHOBHTCS BIIOJHE MOHATHBIM: JpeHOepr cpasdy BBOAHI B CO-
cyabl (NH4)2S0s u CaCOs, npHTOM B TaKHX KOJIHYECTBAxX, 4TO JayKe MpPH
BCKPBITHH COCYAOB BO BpeMs YOOPKH IECOK H3JaBaJjl fACHBLIA 3anmax aMMHakKa,
KoccoBuy e, paGoras co CTepHJABHbIMH KyabTypamu, Beoana (NHi)2SOs
He B mecok, cogepxkasiiuii CaCOs, a B TOT cocy CO CTEPHAH3OBAaHHOI BO-
N0ii, 3 KOTOPOro Bejach 3aTeM MOJHBKA pacreHHii. KoccoBHu xoTes 3THM
mpueMoM H3GeXaTh MoTeph aMMHAKa MNpPH CTePHJIH3AIHH, BO3HHKAIOUIHX B
ciaygae BeefieHHa (NH4)2SOs v CaCOs B ogun u TOT Ke COCYA, HO ORHO-
BPEMEHHO OH HEBOJILHO CHHXKAJ 3THM H HCXOAHYIO KOHLUEHTPALHIO pacTBopa
(NHs)2SO4, mpuMeHHB, B CYLIHOCTH, MEPHOJHYECKYIO MOAKOPMKY aMMHAKOM
BMECTO BBeJEHHS ero cpasy B mauaJje ombita. Kpome toro, KoccoBuy, crpe-
MAChL K cOOJIOfeHHIO paBeHcTBa ycaosuil, BBoaun CaCOs He ToabKO B CO-
cyabl C aMMHAUHbIM, HO H B COCyZAbl C HHTPATHLIM Aa30TOM; 3THM OH BBeJ
B JeHdcTBHEe elle OofkH (aKTOp, B TO BpeMs COBEpPIIEHHO HEH3BECTHLIH, a
HMEHHO: KpOMe peakllHH Cpelbl H KOHIEeHTPAlHH PacTROPOB, 3[eCh 3ame-
1aH elle BOIpoc O (PU3HOJOrHYeckKod ypaBHOBEIIeHHOCTH pacTBOpPoB H 06
aHTarouuame KaTHoHOB. M B sToM oTHoweHuH BBejgeHHe CaCOs sBuHaOCEH
IJIIOCOM B CJAy4Yae aMMHAYHOTO NMHTAHHA, HO HMEJO MOHHKampuiee AeHCTBHE
Ha pasBHTHe pacTeHHH, MHTaBuUIHXCH HATpaTamMu (Oosee moapoOHO HA ITOM
BONpPOCE Mbl OCTAHOBHMCHA HEKe).' ,

Takum oGpasom B onbiTe KoccoBnua pﬂ:l,oﬁcmme;ibcm He ObLT yuTeH
B TO BpeM$; OHH CJOXKHJHChL Y Hero GJarcopHATHO A1 aMMHAUHOTO MHTA-
HuA, a y Dpenbepra Aeno o6CToA/10 Kak pas HaoGoport.

He ocranasamBasice Ganxke Ha paGorax Kpiorepa, * TpeGy, * ['eTunncona
# Muanepa, * Ha peayabraTax KOTOpBIX TaKXKe CKa3blBajach Hrpa ¢akro-

1 Ofpunatenstoe Aeiicteme uona Ca B npHeytersim NaNOs obmapysun  Apsui
Tomcon (Arwid Thomson. Der Wert der Ammonsalze fiir die Erniihrung
hoherer Pflanzen, 1922). To mxe maGmioganock B Hame# JgaGoparopun B onurtax Jluky-
capa B 1926 r. (cM. Huie).

? Landwirt. Jahrb.,, 1905.

3 Berichte d. Deutsch. Botan. Gesellschaft, 1903.

4 Centralblatt fiir Bacteriologie, 1911. OnuiTamM 3THX AaBTOpPOB HepelKo NpHAAETCA
sHayeHHe, KOTOPOro OHH Ha [eje He HMEKT, TaK Kak, NOMHMO OueHb HH3KOTO YPOBHA
ypOXKaeB, B HHX 3aK/JI0YAIOTCA COBepIIEHHO HE3aKOHOMEpHble Ppa3fH4YHA M HecorjacHe
NOKa3auuf ONHOMMEHHHX COCYA0B, HampHMep:

(NH,).50,
pa—

NaNO _h;_i CaCu, + CaC 0, CaCO, 4 uuTp. Gaxf.
Bec pacrenus 0.973 0.257 -1.8M9 0.888 —0.673 1.028 —1.680
3iech fBAfeTcs COBeplmeHHo HenmnoHATHHM, modemy wa (NHa)eSO« npu aapamennn
anTpHUKATOPAME NOAyuHAcs GOJbmHI ypOXad, ueM no CeJHTPE, 3 MEXAY TeM, aBTo-
pHl, npHaaiomie Gonblloe 3HAYEHHE STOMY 3apa)eHHi0, He 3aMEYalnT YKA3aHHOTO TNpo-
THBOpEYH.
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poB, B TO BPEeMsi He YUHTHIBABIIMXCS, OTMETHM TNpeXKAe BCErO HeBepHoe
[TI)(‘,_"LCT{IIS.'IQHHL’ 0 [{@H'l'pii..'lb[iOC'l‘H {HiCTBOpUU COJIEH aMMHaKa B I'IPI[C‘_\_; s
crBin CaCOs; Ha gesne e B caMOM Haua/ie ONBITA TOJBKO YTO MOCAMKEH-
Hble POCTKH B 3THX CIy4YasX CTpPadaloT OT LIEJOYHOCTH, H TOJBKO HOTOM
3Ta KapTHHA H3MEHSIETCS, HO NMepBHYHAsd 3aJepxkKa pocTa NMPH aMMHAUHOM
uHTaHHH JaeT BO3MOMKHOCTb «HHTPATHBIM» DAaCTEHHAM 3HAYHTE/BHO YITH
BIEPE] B Pa3sBHTHH.

XapakrepHblii caydail yCTpaHEHHs HE TOJBKO (PH3HOJOrHYECKON KHCIOT-
HOCTH, HO H Bpela OT Ha4yaJbHOH WIEJIOYHOCTH Mbl HMEEM B HAlIHX ONLITAX
(1910—1914 rr.)! no cHHTe3y acnmapariHa 3a cyeT aMMHaKa H HHTPATOB B
STHOJIMPOBAHHBIX MPOPOCTKAX, KOrJa 3TH MOCJAeIHHEe B OueHb GOJBIIOM KO-
JINYECTBE BBICAXKHBAJIHCh HA CETKaxX, HATAHYTHIX HA HEBLICOKHX KpHCTAJ-
Jausatopax. Torga mcxojanas mieI04YHOCTH pacTBOpoB, cogepxkasmux CaCOs,
napajHsoBajach BblAEJAEMOH KOPHAMH YIVIEKHCJIOTOH.

[Ipn Taxkoii mocraHoBKe Mbl HAOJMIONANH HEe TOALKO BolPABHUSAHUE
Pe3yabTATO8 NO AMMUAYHOMY U HUTPATHOMY NUTAHWIO, KO Oadste ABHOLLL
nepeséec Ha CropoHe nepsozo, ecau GpaTh 3a KPHTepHil 3HeprHio oGpasosa-
HUsl aclaparuHa M/ BoOOIle CHHTE3 OpraHHYecKHX a30THCTHIX COeIHHEHHMH
3a cyer TOH HMJH Apyroii ¢opmbl asora.

Bor npuMep H3 ONLITOB ¢ KYKYPY3Oil.

100 sTHONIHpOBAHHBIX POCTKOB mocuae 10-pHeBHOro npebblBaHHA Ha pac-
TBOpAx COpepasln:

I. leer. moaa  Il. Pacrsop  1IL. NH,CI 4

Ca (NOy)y } CaCly
As0T acnaparuHa (B Mr) . . . . « » 1045 160.7 269.5
AsoT opranuy. BewecTs (B MT) . 755.6 844.6 935.1

3necs cojepiaHHe acrnapariHa B pacTeHHsX, MOJYYHBIIHX aMMHaK, B
2.5 pasa mpeBhICHJIO COJlepKaHHe ero B KOHTPOJIbHBIX pacTeHHsX, a B ¢Jy-
yae HHTPATOB 5TO OTHOLIEHHE oTBeqaeTr NMpHOIH3HTENBHO [ : 1.5; yBennuenue
a30Ta OpraHHYeCKHX COEJHHEHHII 3a BpEMs ONbITA BJABOE BbILIe NPH am-
MHAYHOM MHTAHHH, YeM mpH HuTpaTHOM (179.5 m 89.0 Mr mpupocta mpoTuB
KOHTpPOJIA),

Takum oGpasoM pesyabTaThl 3TOrO OMNBITA COBIAfaJH C pe3yJbTaTaMH,
nosyueHHsIMH KoccoBHueM, XOTS MyTh YCTPAaHEHHS [E€PBOHAUYAJILHOMN ILeT0Y-
HOCTH GBLT 37eCh HHON, HO MO3JHEe HaCTynalolee MposABJEHHE (PH3HOJIOTH-
qeCKOH KHC/JOTHOCTH ifIpeAoTBpamianock Takxke npucytctBHemM CaCOjz wuan,
pepHee, Ca(HCOs)s.

HexoTopbiMu aBTOpaMH BEICKa3bIBAJIOCH MHEHHE, 2 4TO B CEPHOKHCIIOM

1 Cm. cratbn Purmana, Kanuuknuua u Ap. B oruerax nawmeit mabopatopuu,
1. VII—-IX, 1910—1914 rr.

2Cm. ILT, Metpos. ¥Ycsoeune asoTa BLICMIHMH pACTEHHAMH ‘Ha CBETY H B TeM-
note (ctp., 304 — mpunomxenns k XI Tomy «Tpynos naGopatopun I, H. IMparnuunkosas,
1917). Tloanmee pake GO BLICKA33aHO YTBEpIK/leHue, UTO (u3NOJOrHUecKas XapakTe-
pHCTHKA coJjieli He ABAfeTcA NMOCTORAHHOW, HO 4WTO OHA 3ABHCHT OT peakuuH Cpajsl, wTO,
nanpumep, NHiCl moxer crars du3HOTOrHYecKH [IEJOYHOR COMbI0 TpH KHCJIOTHOCTH
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aMMHaKe BpedeH CaM aMMHAaK, a He CepHas. KHC/IO0Ta. BC[)HHTHH. TakKast
napajgokcansHas (OpPMYJHPOBKA fABAAJNACH TOJIBKO CJAEICTBHEM HEYAAYHOrQ
BLIpAXKEHHs JPYrOH MBICJH, 4TO OBIBAIOT CJydYau, KOrJa H Mocje ycTpaHe-
HHs Bpelda OT CEePHOH KHCJOThbl, OCTAETCA BpejHoe mdeilcTBHE H3OBITOUHO
BBEEGHHOI'0 aMMHaKa, = oco0eHHO MpH
HIeJIOYHOH peakuun cpeabl. B npuse-
JEHHOH JKe Bblllle YIPOIIEHYeCKOH H
CJAHIIKOM ofueit ¢opme 3T0 MHEHHE
IBHO HEBepHOo, TaK KaKk HHaye HeHTpa-
Jausainua Boobme He momorana 6el. Ho
pas Takoe WMHEHHE BbICKa3blBaJ0Ch, TO
Mbhl B CBO€ BpeMs MPOBEJIH HECKOJBKO
JEMOHCTPATHBHLIX  OMBLITOB, HAIJIALHO
NOKa3aBIIHX HEBEPHOCTb TaKOro I0J0-
xenus. [Tpexae Bcero nposefeHb! OblIH
ONBITEL CO CMEHOH pacTeBopa, TpPH KOTO-
pbIX MBI HCXOMHJH H3 TaKOH MBICJH:
yacTas CMeHa pacTBopoB OyneT OKasbl-
BaTh IIOJIOXKHTE/IbHOE [eHCTBHE, ec/H
BpeJl BBbI3bIBACTCH (PH3HOJOTHYECKOH KH-
caoTHocThIo (NHy) 2SOy, ecnn xe meno
BO Bpejle CaMoro aMMHakKa, TO CMeHa
pactBopoB OyAET TONBKO YCHJIHBATh
70T BpeA. Ilomyumsicsa sICHBII OTBeT B
MoJib3y MepBOro MoJaoxeHHs. Bor mpu-
Mep u3 ombitoB E. B. DBo6Gko =
0. H. CoxomoBoii, nMpoBeleHHLIX B Ha-
el JaabopatopuH B 1918 r. (cmena
pacTBOPOB — JBa pasa B HeAeJI0).

fluMeHb B BOAHHBX KYJAbTypax
Puc. 12. Bauanme cmeunnl pactsopa

L H-:TMJEHK asora f‘ll-{.}-_?j‘O« npu nutanu (NH,.SO,
Bec pacrenus [bBes cmedn pacrsopa 1-63 I—Gea cuenm pacreopa, I — npi  cMene
(8 1) ][[p“ CMEeHe . . . . 9.45 pacreopa, /// — Ge3a cmemn pacrsopa

[(INH, SO, + CaCOy)

C ropoxoM pesyabTaT moayduiacs suge Gosee peskuii (cM. dortorpaduge-
CKHHA CHHMOK, puc. 12).

B 1922 r. onbiTel 3TH 6blIH nOBTOpeHbl ¢ npumeneHnem meronauku Ce-’

PEHCCHA 1A OIpeae/IeHHA p{] pacTBOpOR; TOrja 0OKa3aJjocCh, YTO H3MEHEHHE

cpeanl, orBedaouteit pH or 3 go 4, Cp. Maximov. Studja nad fisiologiczna reakcja

D

1 z Roznikow Nauk Roln i Lesnych).

B OYeéHb KHCJHOH cpelxe Had 1aTh Goabllee MO-

toli amonowych, Poznan, 1929 (odbi

daxTHuecKH, feficTBHTE! ]
rnomenne Cl, wem NH;, uo sto gocruraerca Gaaromapst Tomy, uTo o6a HOHA cTaBaATeH B

HO, yAaac

HEOJHHAKOBOE MOJONKEeHHe, TaK KaK pacTBOp, NoAKHcieHHuit c nomomibio HCI, comepxur

6onpme nouos Cl, uem wuowos NHy u wom Cl moxer HOCTYNHTL B pacTeHHe Kak
smecte ¢ NHy, tak u ¢ H, a won NH: nocrynaer tonnko emecte ¢ ClL
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peakuuu uaer ouenb ObicTpo. Tak, ecin B3ATH HOCTATOYHO Pas3BHTOE pac-
TeHHe H MOMEeCTHTb B HeGOJBLIOH COCYA, TO yixe uepe3 CYTKH peakiHA
pactsopa (NH,)2SO4 chuxaerca or pH = 6.2 no pH = 3.9; npu 3THX
YCJIOBHAX [laXKe eXecyTouHas CMeHa PacTBOPOB HEAOCTAaTOYHA (MO3TOMY M
nepelunii K TEKyuHM pacTBopaM, o 4eMm OyleT peub HHIKe).

Kpome HeliTpasH3auuH H CMEHbl PAcTBOPOB, Mbl nmpuMeHuan B 1923 r.
eme TPeTHH MeTon ycTpaHeHHA (H3HOJOrHYEeCKOH KHCJIOTHOCTH — BBeJEHHE
aMMHaKa B COEJIHHEHHH HE C CHAbHBIMH KHciaoTaMH, Kak H:SOs u HCI, Ho
¢ Gosiee caaGbiMH, BKJIOUHTENBHO A0 YIJIEKHCJOTHI.!

[lpaBna, yryiekucsablii aMMOHHI CUHTAJACA caMoi BpPelHOH IJ5 pacTeHHH
H3 BCEX aMMHA4YHBIX COJICH, HO B NpPEXKHHX ONbITaX HEe Pa3iHYaJoCh BJIHS-
HHA IE€JOYHOCTH OT BJHAHHSA aMMHAKa, MO3TOMY Mbl B3siJIH HE TOJbKO
6MKap6GOHAT AMMOHHS, HO elile mpomyckaiu B pactBop ToK COs, uTOGH
cHu3uTh pH Heckosnbko Hmke 7.0, Torza sra (opma BBeJeHHS aMMHaKa
OKasaliaChb HAHJAy4LIeH, Kak 3TO BHAHO H3 CAeJYIOLUIHX MaHHBIX 12-IHEBHO-
ro onbita 3. B. JlorBuHOBOH C pocTKaMH ropoxa (KOHIEHTpAUHA .cojel —
0.001 n):

Boxa NH,CI NH,HPO,  NHHCO; NHHCO4+CO,
Cpeansa aauua creGiaelt
. el a5 s 4.3 4.1 5.0 5.8 9.7

Cpenussa gnuHa Kopuei

(B MY s s 8.1 7.6 9.2 8.0 10.6

Hs storo psna uudp sCHO BHAHO, YTO O Bpele aMMHaKa B AaHHBIX
YCJOBHAX HE MOXKeT ObiTh H peuH, HO UeM CH/bHee KHCJIOTa, CONMyTCTBYIO-
ag aMMHAKy, TeM XyXKe pa3BABAIOTCS PACTEHHS.

H; apyroro ombiTa BHAHO, YTO PA3BHTHE PACTEHHH MO aMMHaKy ULIO
He XyxKe, 4eM 10 HHTpaTaM:

NHHCO; 4+ CO+  NHHCO,+ CO, +

Bona Ca(NO,)s + CaCO, + Caso,
" T FRRE RS O S I LT 5.7 5.5 6.9 6.7
Cpeansas gauua Kopueh
T 3 R e 7.0 10.9 111 11 .0
Cpeausana pauHa crebuaeit
4 R R e 3.7 20.1 19.1 20.7

Tak 6bw10 eule pas NOATBEPKIAEHO, UTO TJIABHBIM 3/710M B COJSX aMMHa-
Kd, KOTOPBIMH MPOMbIIIJIEHHOCTh CHa0XaeT CeJbCKoe X03AHCTBO, ABJIAIOTCH

! [ToBofOM K TepecMOTPy Bompoca OO OTHOUIEHWH pacTeHHil K YrJeKHcaoMy aMMHa-
Ky (ocofenHo GHKapGOHATY) nNOCAYXKHJAA Uit HAac Bblle OTMevYeHHas Haeda O OGaAH30CTH
NpoLeccoB NpeBpalleHHs a30THCTHIX BelIeCTB Y PAacTeHHH H JKHBOTHBIX, NPHYEM, MMOMIIMO
ofllero eAuHcTBa, OcoGeHHO pasuTeNbHHA cayyail coppagenns ojauauug  NHaCl n
(NH4):SO4 ma cHHTe3 aMH0B B PACTHTEILHOM H JKHBOTHOM OpraHi3Me, a HMeHHO:
noflaBjenie NPOLECCOB CHHTe3a (acnaparyHa B pOCTKax JIOMHHA H MOYEBHHH — B [eye-
HH), B TO BpeMs Kak CHHTe3 MOUEBHHB COBepIIEHHO TJaAKO TNPOTEKAeT MAPH BBedeHHH
B KposeHocuyio cuctemy mnedenn NH4HCOs (pabora Rumpf und Kleine, Zeitschrift
f. Biologie, Bd. 34). IToapoGuee 06 sTomM cM. B J0KJ1aAe aBtopa Bo ppems <Russische
Naturforscherwoche» s DBepanne B 1927 .r. (Die Einheitlichkeit der Principien im
Stickstoffwechsel bei Pflanzen und Tieren; mnaneyatano B cOopuuke: Dije Naturwissen-
schaften in der Sowietunion, Ost-Europa Verlag, Berlin und Konigsberg, 1929.

Ornoenue pacresul K aMMUAQYHOMY U HUTDATHOMY RUTAHLIO Y

CHNbHbIe KHCJOTHLI — CEPHaS H COJAHAaST H CDABHHBATH aMMHAYHOE H HHTpAaT-

HO€ NHTaHHe, He YCTPaHHB BJAHAHHA (PH3IHOJ THYECKOH KHCJIOTHOCTH, HEeBO3-

voxHo. KoneuHo, y Takux cosaeif, kak NaNO;, ecrp mnpoTuBOnonoxHoe

HCTBO — (PH3HOMOTHYECKAA WIENQYHOCTh, HO 3TO SBJAETCH TOPa3fio MeHb-
UIHM 3/I0M, TaK KaK KOPHH pacTEeHHil BbIIEJSAIOT YIJIEKMCJOTY, H JaXe B
BOAHBIX M MECYAHBIX KYJBTypax WIEJOYHOCTh CHJIBHO cMmsryaercs GJaroja-
pa o6GpasoBaunnio Gukap6oHATOB (a B MOYBAZ UIEJOYHOCTH JKAZHO CBA3bI-
BAeTCA PSAAOM alHIOHAOB), B TO BPEMA KaK HaKOMIEHHIO cBOGOJHBIX KHC-
JOT pPACTEHHE HHYEro MPOTHBOMOCTABHTL He MoxXeT. B Hammux onbiTax
CPABHEHHA CMEHHbIX H OECCMEHHBIX pAaCTBOPOB OGHAPYIKHAOCH, YTO [PH
YCTAHOBJIEHHH OJMHAKOBOH ucXoaHoH peakuuu (pH = 6.2) uepes. 48 uacos
pactennss Ha (NHi)2SOs4 pesko cmemaior peakuuio a0 pH= 3.3—3.5, a s
yuae NaNO; pH nozuumaércs to/bKo no 7.3.

[Tocie Toro Kak ycTpaHeH rvIaBHBIT (akTop HEOAHHAKOBOrO OTHOUICHHS
pactentit K (NH4):SOs u ceantpe, BosHHKAIOT HajbHeliline BONPOChl Gojee
TOHKOTO PEryJHpoBaHUsl PEAKIHK Cpellbl, KOHLUEHTPALHH pacTBOPOB H COOT-
HOLIEHHSI COOTBETCTBYIOIIHX HOHOE

NPHMEHHTEJNBHO K TOMY H JAPYyromy
HCTOYHHKY a3oTa.

Yae B 1923 r. ™bl NpHUNIA K MBIC/IH O TOM, YTO HYMKHO OThICKHBaTh
CBOH ONTHMAJbHblE YC/JIA0BHA IJA HCOOJb30BaHHA PACTEHHEM dMMHaKa H
HHTPATOB, @ HE HCHLITHIBATE HX <«IIpH MMPOYHX paBHLIX YCJIOBHAX», KaK 3TO
CTpeMHJIHChL JenaTte panewme. [lostomy B8 1924 r. Gblin nmocTaBjaeHbl JBe

CepHIE KYJbLTYD — aMMHayHasg H HHTpaTHada,— C :\t"[';lHUH}\'Oi“i OnpeneJieHHbIX

rpagaudii pH (ot 3 a0 8) nyrem peryasipHOrO NPHJIHBAHHA AELHHOPMAaJIb-
HOH KHcJoTH M weao4d (ombiThl [1. P. Kynpeenko). B 3Tux onbiTax Bmep-
Bhble MOJIY9H/IOCh, YTO ONTHMYM /s HHTPATHOH CepHH JIEXHT IPH HHOM

pH, ueM mng cepuH aMMHA4YHOH, a KpoMe TOro, oOH

KHII0CE GoJiee pes-

KOe fajedHe ypoxkas B 006€ CTOPOHBI OT ONTHMAJLHON TOUKH NPH aMMmay-
HOM TIHTAHHH, YEM IIDH Hl!']’i)-’l'T'Jll’J'-.‘.1

Ho Adjice Mbl DEPCHIJIH K OIbITaM C TCKYYHMH PaCTBOP« | TdK KakK
npHBelLeHHe K onpeneseHHomMy pH (maxke execyTouHoe, eciH co
J;\'_}._. HEBEJIHK) O0Ka3aJiOCb CBfI3AHHLIM BCe e ¢ 3HaAYHUTeJbBHBIMH C HTraMn

pacrel 1OCTHTAH MOAHOrO
)3 TMUHSA aMeTiLT) ) )
IMMHAYHOH e (on npo L
[ 11 111 I
{ 1.0 ) T.( 8.1
ACTEL 1 T o 9.7 3.80
Kak BHIEM, pasBHTHE PACTEHH I UHeaHKOM 34aBHCHT OT |\“. npHyeM JAJ# nonydens
HYHHO IBOJIHTL KHCJIOTH cam T pH pacreopa
3TGro npejena, nocjie uero npekpantaeTcd, HO npekpamraer-
pactends. Orciola BHAHO, 4TO BCe CTaphie el (PaytenGepr, ITuy w

oes HEHTPAJH3AUHH, OBl CKOpee ONHTAMH MO0 BAHAHHIO HH3IKHX

pa3BHTHE pPacTeHHH,

IMMHAYHOMY NHTAQHHIO.

NMpsuumunxos 1. H.

BTTEAR e e T

T

DT

\F

o v 8 e
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MeTon TeKyuyHX pacTBOpoB Oblji BIEPBbie MPUMEHEH, HACKOJBKO Ham
n3sectHo, I1. C. Koccosuuem B 1902 r., ! mpuuem pacTeHHsl MO TMbIIIHOCTH
Pa3BHTHA CHJILHO OTIHYAIHUCH OT PacTeHHil B OGLIYHBLIX NECUAHBIX KYJbTY-

pax; BIOC/EACTBHH TEKYYHMH pac-
TBOpaMH mnoJae3oBajicia Ouabcen? B

! X . Hauun u pag asropos B Coenu-

Y # \\ gegHelx Illrarax (Alison, Shive
u ap.). 3

5 //“,\\ \ B nameit s1aGopaTopHH Hauajo

/ / N NpHMeHeHHsI MeToJa TeKy4YHX pac-

| _ / ‘H“"“‘\_‘_ TBOPOB ObLIO MOJOMKEHO ONbITAMH

sl { / 2 I yr r - P | , ' "

190} \ Hduxycapa ¢ caxapHoil CBEKJOil B

- qs' E"_ (2 - C STTIY 0 ITAaX

al / _ N y 1926—1928 rr. B sTHX omnsbiTax

pH 47 JJ g 4 4YeTKO BLIFBHJIOCh PpasjJHYHOE T[I0-

Puc. 13. Bec kopHa caxapHoii cBexaw mpy “1OZ<EHHE ONTHMYyMa pH mas  am-
pPasiMuHBIX BeauyuHax pH W nuTaHME am- MHAYHOTO M HHTpPATHOTO  pAjda
MHAYHBIM (CONOMIHAA JHHHA) M HHTPATHBLIM ‘ " st 5. . AR

(TYHKTHpHAA AHHHS) a30TOM (puc. 13), Tak uTO HaA BOMPOC, YTO

Jyuliae dMMHAK HJTH HHTDATLI,

OTBET MOojyuyaeTcsi HEOAMHAKOBLI, B 3aBHCHMOCTH OT peaKUMH CpeJbl: NpH
HeHTpaJabHOM peakuun aMMuak OblT JAVUIIHM HCTOYHHKOM a30Ta, YeM HH-
TPaThl, a4 MPH KHCJAOH peakuHH MOAYYHJICA NPAMO MNPOTHBOMOJIOMKHBIH pe-
3yabTat. [IpH MOBTOpPEHHH 3TOTrO OMbITA € KYKYPY30il MOJydYHJCA COBEpILEeH-
HO TOMJIECTBEHHBIH pe3yJbTar.

[To Gosee neranbHOll cxXeMme mnpoBefeHbl Gblid JIHKycapOM OMbLITHl B Te-
KYUYHX KYJbTypax ¢ KanycToH, NPH 35TOM MOJYYHJICH TaKOH Bec ypoxas (Ha

OOAHO PACTEHHE):

1y npu pH=T7.0
: : Kogaun (B r) Juerest (B 1) Bce 'Il.:':c;]e“:lu

ENEEROCE NG ¢ @ e e o BT 393 900
R AR ERE RS - 374 879
PERRICTS Hk S0 oyl i . 208Be 251 537

2) mpn pH = 5.0 xouwanr me ofpazoeancs, Bec JaucTheR Ohll Takoif (B r):
MRS RS fo it o 'y et W SR i Ve Rt o e Lo 12 92
1y 150079 21 et VR RORRR R e oo o A T | L et SR 323
L+ e Tt SR R B ARAET0 R MR O 4= 10 M PR el (R o e g
o F 13 o e TP o RRIEEIRE - R - S T e M il e

3aech OMATL ACHO BHICTYMAeT MPEHMYLIECTBO aMMHAUYHOrO MHTAHAS Npw
HeHTpa/MpbHOH peakuun W HHTpaTtHoro — mpH Kucjoi; NaNO: u NHiNOs
34HAMAIOT NPOMEKYTOUHOE MOJIOMKEHHE.

Kak nepeako ObiBaeT, oOliHi XOA Da3BHTHA HAYKW NPHBOAWT B Pas3HbIX
CTPaHax K TeM ke CaMbiM MBICJSIM H WTOTaM ucciexoBanusl. Tak Ouuio

! XKypuan onmtrolt arposomun, T. 111,
2 Comptes Rendus de Laboratoire Carlsberg, 1923.
3 American Journal of Botany, 1923.
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OpH OTBICKAHHH HAHJIYYLIHX YCJA0BHH YCBOE€HHA aMMHaKa H HHTPATOB pac-
TeHHsiMH. ¥ Hac MBICJIb O HEOOXOXHMOCTH [ABYX NapallelbHbIX pSUIOB €
namensiomumess pH crana ocymecrsaaTtees ¢ 1924 r. (onwitel Kynpeenko),

e oy on, .

a B OoJsiee coBeplleHHOH (opme (B TeKy4HX KYJbTypax) MpOBedeHbl OMbITLI
Iukycapa B 1926 u caeayiomux rogax. Koria s s 1927 r. 6w 8 'epmannu
(B cBsidu ¢ yuactueMm 3 «Russische Forscherwoche» s Bepsune), TO mouy- '3
yHJ OpHIVIALIEHHE MOBTOPHTH MOH MOKJad N0 asoTHOMY nuTaHHi B [eli- E 3
,Fu'.'!hf)epl't’, B MECTHOM XHMHYEeCKOM ofluiecTBe, rie ObliiH B 3HAYHTEJbHOM
yHCJI€ MpeacTaBAeHbl XHMHKM, ' paboralomue B JabopaTOpHAX MOLLHOIO
a30THoro 3asoja B Omnmay, u s MOJIYYHJI TIPHIJIAUIEHHE TaK¥KE OCMOTpPETh

H 3aBoa (KyZa zmoctyn ObLI HeJlerok). 2

[Tocsie ocMoTpa 3aBOfa W CBSA3aHHBIX C HUM XHMHUECKHX .JabopaTophit?
MHE MOKas3ajid BHOBb CO3JQAHHYIO (PH3HOJIOTHUECKYIO Ja0OpaTOPHIO H Tell-
JIHLY, PYKOBOAHTH paboTaMH B KOTODPOH ObLI OpHrjialieH H3BeCTHLIH ¢H-
suosior Kaeitn (u3 Bewnbl). [TokasbiBag MHe TemaHLy HENOCPERCTBEHHEIH
HCNOJIHATENR onbiToB A-p Ilupuine, accucrent Kieifina, u s yBHAENA TOYHO
TaKyl0) CEepHIO ONbITOB B TEKYYHX KYJAbTYypax, KakHe MpOBOAHJ y MEHf B
1926 r. Hukycap; pacrenxe 6blji0 Apyroe — tabax, HO pe3yJbTaThl COBep-
HIEHHO COBHARa/JH C TeMH, KakHe ObLIH MOJY4YeHbl B ONbITAX C caXapHOH
CBEKJOH H KyKypy3oit. IToaw3ysice GoraTeiMu cpeacTBaMH A30THOTO CHH-
aukata, [Tapunie B mocaexymoouise roast Mor mpoBecTH onbiTel ¢ 20 pacre-
HHAMH, ¢ 7 crynmedsiMu pH B KaxaoM ciaydae, HO OCHOBHbI€ PE3YJbTaThl
OblIH TaKHe ke, 4To H y Hac. 3a 3THM mocjaegosBand paboThl aMepHKaH-
ckux aBropos (Naftel, Tiedjens and Robbins). Orfearusie pactesnss B
onbiTax ITnpuuie okasniBasin H3BecTHoe mpeanoutexHe uutparam (Chenopo-
dium, pamnc, ThIKBa, rpeunxa), a Apyrue — aMMHaKy (cosi, puc, Ipoco, JieH),
Ho o6Gbiuno B umHTepBaje pH 5.5—6.5 peayasrathl cOnmKamIHCh, W QITH-

1 Cpean caymareneii HaXoAuaci Takike H3BECTHHIl NpeACTABHTENb AarpoOHOMHYECKO
xumui, 80-aethuit mpodeccop Aaoandp Maitep, B To BpemMsa yiKe GHBIIHIA B OTCTaBKe.

2B 1923 r. a, uMes pekoMeHgaTeibHOe mnucbMo oT TaGepa, He Mor nonactb Ha
Kpynueitumit 3ason s Jlefima, paboraiommit no meroay laGepa, mo 8 1931 r., Bo Bpema
KpH3Hca cOBITa, aJMHHHCTpalHsi 3TOro 3aBojla cama MpHeaana MHE NpHrIalleHHe noce-
THTb 3aBOJ.

& Ot snraGoparopun sauuMmaan B 1927 r. Gonbmoe veThpexaTaxHoe 3jAaHHe, B HHX
paGotano okojao 150 mokropos xumMHH (NOMHMO XHMHKOB, KOHTPOJHPYIOUIHX NDOH3BOA-
CTBO HA caMoM 3aBole), KOTOphle MOrju paGorath no JiO60MY BOMpocy, CBA3AHHOMY C
asotoM (6yib TO ofmlafd XHMHA MJIH TeXHOJOrus, HIH dH3HOMOTHYECKAad XMMHSA) B yC-
JIOBHAX O4YeHb XoOpollero cHaOMeHHs PpeakTHBaMH H annapartypoif, Ho ¢ oaHo#t orosop-
KOH — nedaTaHHe BO3MOMKHO TOJbKO ¢ paspemends AsotHoro cuuankarta. Kpome aabo-
PATOPHH H TemIHUBL 417 (PH3IHOJOrHYECKHX ONKITOB, HMENOCh elle HeldaleKo OT 3asoia
(8 Limburgerhof) onuTHoe noje, naomanbio 17 ra, M BereTauHOHHHE TOMHK Ha 6 ThC. -
COCYA0B, MOJHBaeMHX MO Becy JAeCTHANHPOBAHHOH BojoH [0 Tpex pa3 B JeHb. ITH
BEreTalHOHHEE H nNOJieBLie ONLITEH HMEelH UeJblo IIi)(Ih‘THl{L‘\_‘h'f,.“._‘ HCNEITAHHE HOBHX Ma
pok yaoGpeHHil, BunyckaembXx A30THHM CHHIHKATOM, MpudeM, KpoMe pacTeHH# nosesoil
H Macca HApKHX

KYALTYpH, B AOMHKE Bejich ONHTH C JeKOPATHBHEIMH pPacTeHHAMH,
LBETOR MPUAABANA eMy XUBONHCHWII Bua. B 3aTom yupexaenun paGoraan 12 nayuyuwix co-
TpyAHHKOB H 18 uesioBex TexHHueckoro nepconada («Geschulte Girtnerinnen» n3 cpen-

HeH WKOAH caloBOACTBA H OJ'f]pU:[I[II‘-il’l_'TH.'i_F.

T
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MaJibHOe pa3BHTHE NMPH aMMHAYHOM [MHTA4HHH MPpHXOLH/JIOCH HA foJiee BbICO-

koe pH, uem npu HATPATHOM, HO BOOOIIE -ONTHMA

30Ha NpH aMMHa-

Ke Obla MeHee [I.":CI"‘H!}'I'.".. yeM B Caydde HHTPATOB.

B corsiacui ¢ HamnMu HaGaoxenusMu W gaHabiME [Tupise ¢Tosit pe-
3yJabTaThl onbiToB Taimkedca u PoGuHca ¢ Tomatamu,! mpuuem B 3TOil
paboTe pacxoxjenne ontuMyma aias uutpatoB (pH 4—5) u ammuaxka pes
ye BbIpaxaercd, uem y [luprie.

FoBops B

i"['l"Jp'ZJIElJl- - BJIHAHHSA PI{ Hd ;1{'.‘:3}"5[3]'(!'1' MHTAaHHA aMMHaKeM H HHTpaTtaMH

e 06 onbitax JlHKycapa, Mbl KOCHYJIHCH TOJNBKO OIHOI HX

NPH OJAHHAKOBOM COCTA4B€ MHTATEJbHOrO pacTBOpa B APYLHX OTHOUIEHHSAX
Ho oaHOBpeMEeHHO B 3THX ONBITAX. BbIABHJAOCH W €Lle OAHO 0OCTOATEN!
CTBO — He ToJibKO pH, HO u cOCTaB cONpoBOXKIAIOULHX KATHOHOB B TOM H
APYroM ciayyae AojiKeH GbiTh pasinuHbiM. HMmeHHO, Korjaa Obl1 mMpoH3BeleH
aHaau3 304bl ypoxaes 1926 r., To oKasanock, UTO TIPH KHC/IOH peakiHH
{pH 5.5) " pacrénusi, nuTaBmHECHd aMMHAKOM, COAEpPXKa/JH MaJ0o KaJbllHf,
MO4TH BABOE MEHbLIE, YeMm MPH HUTPAaTHOM mUTaHud. Torga B ciaemxymoiem
rojly NnpousBeeHbl ObIH OMNLITBI C Pa3HO JA03HPOBKOW KaJbLHA, MMPH 3TOM
CKa3aJIoCh, YTO B aMMHAYHOM pALY MOJE3HO MOBBICHTE KoJuuecTtBo Ca
(manpumep, ¢ 40 go 160 mr), a npu nutanuu NaNOs ayuyme cHHKaTh
3TO KOJIHYECTBO.

Bor npumep H3 ONBITOB C caxaproii cBeknoii 1927.r.

I. Npux pH =T7.0 1. Mpu pH =55
Koaugectso Ca s autpe (B MP) . . . . . . . . . 10 40 40 160
Bec kopHs NpH aMMMAaYHOM THTAHMM (B T) . . . 58.5 452 100.5 248
Bec KkopHs npu HHTPaTHOM nutamuu (8 r) . . . 462 132.7 -

Tak mbl BCTPETHJAHCHL eule C OAHHM lp;'.!\' ropom (Kpome ]1”}. IJId KOTOPO-
IO HYXHO CO31aBaTh He TOXKJIECTBO YCJOBHIl, a HA000pOT, HAXOAUTHL CBOIi
ONTHM
S

1923 r., ? Ko c anraronuamom Mexny NH," u Ca™ mbl BCTpeTHAHCE JAHIUD TIPH

¥M AJIf1 TOTO H ,'lIJ_\'l"liH HCTOYHHKAa a30Ta.
3

TEHHA AaHTArOHH3IMa MCEHKIAV CJ n B ObLIH HAMH OIMHCAHbI elle B

onuchiBaeMblx onblTax 1926—1927 rr.; ocobGeHHO BeJHKO 3HaYeHHE KaJjlb-
uusa npu  pH mmxke 7, korga Ca'’ geiasiercs anTaroHUCTOM Kak JII8 HOHOB

AMMOHH:, TaAK H BOAOpOLA.

Mu mpexae, B 1900—1910 rr., He aymann o TOM, UTO €CJOH MBI 2aMme-

nsaem B cmec Knona wau Teqnppurens nutpars I AMMHA4YHBIM, TO XOTH

KOJIH4YeCTBO KaJdbliid H BbipaBHHBAETCH C COAf EM ero B CMeECH iﬂL‘.'[Er

paress (nytem sBedenas CaCOjz man CaSO:), pce ke (QH3HOJOTHYECKaAS
YpaBHOBEIIeHHOCTh pacTBopa Hapymaercs, 100 KOJHYECTBO OJAHOBAJIEHT-

HBIX HOHOB CHJIBHO yBeJHuHBaercs (Gaaromaps ssenedunio NHyY), a xoauye-
| 8 .
Ecnn paxe

CTBO ABYXBaJeHTHBIX MPH 3TOM H3MEHEHHIO He MOJABEprasocs.
liedjens and R ins. The Use of Ammonia and WNitrate Nitrogen by

Certain Crop Plants. (New Jersey Agr. Exp. St. Bul. 526, 1931).

P

rianischnikow. Ueber Jedeutung des Kalziums fiir die Pflanzen,

Berichte der Deutschen Botan. Gesellschaft, 1923.
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[MOJIOBHHY 430Td HHTPATOB ZdMEHHTb d3CTOM aMMHaKa (KaK 3To ObLIO Cche-

nano Muol0 B 1902 r. npu cocTaBJeHHH TaxK HA3BIBAEMON  «IMUTATENBLHON

cmecH [TpaHHIIHHKOBA®), TO VXK€ CKa3blBAeTCA HapyuieHHe (hH3HOIorHuecKo-

Ca )
Yposmai: 12.

Puc. 14,
B crpoke «Ca»

-1 250 300 wr
14.1 15.7 ¢

albLUHA HOpPpH a

KaJablHa (B BHIe

JAONOJHHTENEHO

no cofepxanuio ero p papaaute ¢ Ca(NOj)a

JHOBECHSA, H JAJ8 ero BOCCTAHOBJEHHA HeoOXOMHMO BBeCTH AOMOJH

TeabHoe KoaumdecTBo Ca (KOHeYHO, B BHIe HedTpaabHOH cosm, kak CaSO,,

ytoObl He u3aMeHHTs pH pacrteopa). Bor npumep u3 oneitoB B. C. Mpano-

BOff ¢ OBCOM B mecuyaHbiX KyabTypax (1927):

La no Hopme

" Koanm- Herpepuoe Koau-
RoanaecToo KaabIlisd [ eanpireas

yecreo Ca
Bec mamiemunx uvacteff osca

i o e B 14.3 18.1 19.3

[Tpn nonnoii 3aMeHe as3oTa HHTPATOB HA a30T aMMHaka Hab.u101a10Ch
emte Gousbliree BausiHue BBenenusa Ca (B Bune CaCls), Kak BHIHO

(puc. 14),

Kak u3BecTHO, Npexie, HCXOAA H3 MBICJH, YTO aMMHAYHBIH a30T BooOule

U3 CJenay

jorrero onbita T. T. Jemuaenko ¢ radbakon

XyXe HUTPATHOrO, NLITAJHCH HANTH. HEKOTODhle Ko3a(uUUHeHTEl (HANpH-
dep 90%) mast omeHkH JAEHCTBHA Aa30Ta AMMEAKA MO CPABHEHHIO C a30-
TOM CEJHTPHI, JdeficTBue Kotoporo npHHuManock 3a 100 (Ilaeen Baruep).
npuuin B 1928 r. K 3a

He CYw{ecTayer, uro npi

Mgl ke Ha OCHOBaHHH BHIMIEY

KJWYEeHHIO, YTO TAKO20 rOCTOAHHOL0

{3BECTHBIX YCJAOBHAX AEHCTBHE aM OLiTe H Boire 100%0, u co-

OTHOLIIEHHe MEXKIY AejictBHeM 0GOHX HCTOYHHKOB a3oTa MeHsercda coolpas-
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HO BJAHAHHIO psifia (pakTopoB (Kak BHEIUHHX, TAaK H BHYTPEHHHX) TO B NOJb-
3y OLHOrO, TO B MOJB3Y APYyroro HCTOYHHKA. !

Bhiiie Mbl paccMaTpHBaIH TIDEHMYIIECTECHHO TaKHe ONBITHI MO CpaBHe-
HHIO AMMHAYHOrO H HHTPATHOrO MUTAHHHA, NIPH KOTOPLIX KaMX/Iblli HCTOYHHK
430Ta BHOCHWJICA B OTAECJBHLIH cocyn (Il(.‘K.'l[OIJE‘HI!C COCTABJAICT HEKOTOphIE

OTLITH MBB'B); Tenepk e MbBI OCTAHOBHMCH Ha TaKHX ONbITax, Koraa oba

HCTOYHHKZ AalOT OQHOBPEMEHHO, IIpHYEeM IPH KpPaTKOCPOYHBIX OnbiTax fiB-

JIACTCH BOSMOMKHOCTh HCKJAKWYHTE BCceé MNOCTOPOHHHE KATHOHBI H aHHOHBLI, a

HMEHHO — BBeCTH B KauecTBe Hcrounnka asora NH4NO; u onpemennTts,
yto pacteHue Geictpee noraoutaer: NH,OH iinu HNOs.

[Tomumo Goasioro ¢usitoaorkueckoro uurepeca, onbitel ¢ NHNO; npu-
ofperaloT ocofoe 3HAUCHHE TAaKXKe H C TOUKH 3DPEHHs HemoCpeaCcTBEHHOro
NpHMEeHEeHHs A30THCTHIX y10OpeHHil B NMpakTihKe, Tak Kak Telepb IJIaBHBIM
NPOAYKTOM, KOTOPBIM a30THAs MPOMBIIJIEHHOCTh cHabXKaeT cesbCKoe XO035H-
CTBO, ABJAAETCH aMMHAYHAas CeJIUTpa.

Ecim aBrop 45 aer tomy Haszag (1900 r.) massan NH;NO;
«ynobpeaneM Gyaymiero», To Tenepb HYXKHO MPH3HATh, YTO MPEANOJIOKEeHHs
TOr0 BPEMEHH BO MHOrOM MNOATBepAHAHCH. (JcTaercs, KOHEYHO, B CHJE, UTO
3Ta COJIb CTOHT Bbillle cyJb(daTa aMMOBHA H CEJHUTPBI MO BbICOKONPOUEHTHO-
ctu (35% N), orcyrcTBHIO 6a/iacTa, HO NpEACTaBJaeHHe O (PH3HOJIOTHYE-
ckoH HeifiTpasibHocTH NHyNOj3; okasasioch mpevBeJHYEHHBIM, a KOrjaa mnepe-
UVIH K oOpaieHHly ~ Ao suipahaer a2 MH MO 3, c i Tr N R H Ch S oV e PA pa-

HEHHEM He B CKJAfHKAaxX ¢ MNPHTepTLIMH MpoBkaMu, a B OOJbIUIHX KOJIH-

YyecTBAX HA CKJajaX, TO MPOABHUJIACH €ro THIPOCKONHYHOCTh M HAKJOHHOCTH

C/IeKHBAThCH; MO3TOMY B 3anaaHoil Erpone M He HPHMEHSIOT 3TY COMb B

OTAJIBHOCTH, a4 TOJBKO B CMECH C H{f‘l"Il[‘i\'UL'E{-'J'I_SH'!H.‘J[.\[i[ TYKaMH (]’\'{1}{ ['IDCU.II'

nurar, K.SO, u 1. 11.).

Onnako npumeHenue B cMmecax He memaer NHyNO; wumers Goasiroe
MpaKkTHUECKOEe 3HaueHHe W Ha 3anage, a AJs HH3HOMOra U arpoXUMHKa H3Y-
YyeHHe CBOICTB 3TOH COJH BaKHO HE TOJBKO pajH Hee caMoil — OHO II03BO-
JIFIET ellle Jyullle OCBeTHTh HEKOTOphie CTOPOHH odulere Bompoca o6 OTHOIIe-
HEH J’.lfICTL‘I'fEU‘-[ K @aMMHa4YHdOMY H HHTPATHOMY MNHTAaHHIO, ueM OIIbIThI c
(NH,)2SO; u NaNOs,

Mebr Brepseie umenn aeqno ¢ NH;NO; B necuannix Kyastypax 1898 r.

Boisiiuii Torma accuctentoMm no xageape B. B. Bumep, pesnoctnulii mpona-

raqucT BeretallHoHHOro mMertoga (r siecTeHH OoJiee H3BeCTHBIN Kak op-
ranuzartop LlaTnjaoBCcKOll ONBITHOH CTaHLHUH), NPEIJIOXKH/I NMPH MPOBEICHHH
netodHHKa azota NHNO;, uTobb!

KyaeTypax. $l He Bozpasui,

ONBITOB CTYACHTAMH BBECTH B Kayec’

CHH3HTL oO0llee KOJHYECTBO CcoJIei

HCXOOs H3 TOrjaallHero nmpeicTaBJJieHHA O 3HOJOTHYECKOIH Ill_".i”iT[)Li.'lbilf'li'l'li
NH4NOj;. B pesyabrate onbitet 1898 r. ¢ {

13
HbIMH» — BCe pacTeHHA [MOJYUHAH CIIOCOL

TiHuHe oT onultoe 1896 u 1897 rr.). Torma mbl He PelIH/AHCE CAeNaTth

( :"-\ri'rE![:i‘»fil OKa3aJHCh «HeY1ay-

IOCTh  MCIOJB30BaTh (ocdoput

IHOTO BBIBOfa, oracasich, He ObWIO JIH JONVIIEHO Kakoi-i11u60o obuiedn

i LLMHC, 1928; Biochemische Zeitschrift, 1929, H, I.
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OMHOKH HCMNOJHHTEJSMH ONMEITOB (Hampumep, cayuaiiHoe BBegenue KHoPO,
B Kakoii-1u00 pacTtsBop obulero MoJb20BaHHA): HO 3TOT CIyyail mobynna Hac
5 OauKaiillige TojAbl MOCTABHTE BOMNPOC O BJMAHMYM HCTOUHHKA 430T4 HA OT-
HoluleHHe pacTeHHii k docopuTaMm, H OKa3ajaCcch, uTO OWHOKH B CTyAEHYe-
ckux ombitax 1898 r. He Obu1o — npu BBeaenun NH,NO; (maxe B pasmepe
1,—15 or o6meil A03bl a30Ta) BCE PACTEHHsT MOJYYaloT CMOCOOHOCTH HC-
n0Ja630BaTh Qochopryio Kucaoty dochopura.

HaunGosee sicuas xapTHHA BJAHSHHS PA3HLIX CTeNeHei 3aMennl azota NOj
ra aszor NHy seisisunacek B 1900 r. B onbiTax JIymnukosa u TysaiikoBa; He
fyaem 31ech NPHBOAHTE NOAPOGHOCTENl [OCTAHOBKH M HH(POBBIX AaHHBIX MO
STHM OTMbITaM, TaK KaK OHH NPHBOAM/IHCH HE pa3 B NpPEAbAYHIHX CTAThAX H
BOILIH B yueOHHK. ! DT dakTel npuBoguan K mbican, yto NH;NO; asasercs,
BOMPEKH MPHHATOMY TOTJAad B3IJIAAY, COJBbI0 (DU3HOJOTHYECKH KHCJOI, T. e.,
4T0 aMMHAaK Norjomaercsa ObicTpee, 4eM a3oTHasd KHCGIuTa, H NOCTEIHSS
pasnaaraer ¢ocpopur. Oarako 370 OblLIO TCJAbKO HauboJiee BEPOSTHBIM, MO
HAlIEMY MHEHHIO, O0bSCHEHHEM — HYXKHO OHJIO MOABEPrHYTh €ro HCHLITa-
HUIO, HAPSIAY C APYTHMH BO3MOXHBIMH Npeanodoxenusmu. B 1o mpems mbl
CYyHTaJH, BOOOIIE TrOBOPS, MBICAHMBIMH CJAENYIOLLHe YeTbipe BO3MOMKHOCTH:

1. A30THOKHC/BIH aMMOHHI MOABEPraeTcst YacTHYHOH HHTpHDHKANHH,
Oaarojaps 4eMy BO3MOXHO co3faHHe KHCJOI cpeisl Jaxe B TOM Cayyae,
ecju Obl 3Ta coiib cama no cefe Oblia (DH3HOJOrHUECKH [LEOYHOH.

2. A30THOKHC/LIE aMMOHHII SIBJISIETCA COJIBIO (PU3HOJOTHUECKH HeHTpas-

#0if, IOITOMY OH He MellaeT pacTBOPAIOLIEMY BO3/€HCTBHIO KOPHEBbLIX Bbije-

aenuit, 8 orinune or NaNO; n Ca(NOgs)..

3. A30THOKHMCIBIH aMMOHHH OKa3biBaeT iIpAMOE pacTBopsiollee Bo3[eii-
cTBHe Ha (ocopHT, HE 3aBHCHLLee OT YCBOAWLLIEH AeATENbHOCTH PacTeHHsI.

4. NH4sNO; Moer aBAATLCA, BOMPEKH OKHIAHHAM, COJMBIO TOXKe (PH3HO-
JIOTHYECKH KHCTION, HO He CO CTOJb Pe3KO BLIPAKEHHOI KHC/IOTHOCTBIO, Kak
aMMORHIL

OnHo 3a APYrHM MOJABEPTajHCh IKCHePHMEHTAJIBHOH NPOBEPKE 3TH IMOJIO-

CCPHOKHCJIDIH

HEHHA, H IIC CI0BaATEeJNBHO TPH M3 HHX OTHAJH, © OCTajJacb TOJIBKO HETBEP-
rad BO3MOMHOCITB — IIPH3HATE, UTO 3Ta COJIb ABJAETCH (i."l-’.'_’;il'.l.'i'.!I'IELH‘CH!‘

T. €., YTO aMMHaK ObicTpee noTpebJAeTCs pacTeHHeM, YeM a3oTHas

(BOIIpEKH }"Ii',\'_‘[l}!\‘,'lL’.!lI![U pada HeMellKHX aBTOpOB, UTO aMMHAYHBIC

3-e wuam. (1940),
b O KYJIbTYpe B Me

OT HCTOYHHKa a3 ; OCHO-
1 NH4NO;3 e docdopurom
o cefe OHH 3TO C/e14Th

TBOpAKOWEero BJIHAHHA

L NocJiegIHue, ca-

INLIT HEe MOATBepaHa

¢ pacTsopoM
cuit caumok B IV o

yeHHe o0 yaobpeHHH»,

11 pacrenunsn). Cwm.

HEIX onwmTax 3a 1902 r. u B Moell i

i

i e
(SRR AT
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yA06peHHst ABJIAIOTCA MEUICHHO NeHCTBYIOLIHMH M0 CPABHEHHIO C CEJNHTPOH).
OcpoGoxaenremM asOTHOH KHCJIOTBI H 00BACHAETCA TO pacTBOPAIOLIEE BJIHFA

HHe Ha (ocdopur, Kakoe okassiszer BBeneHne NH,NO; npu npoBeseHnn

ONLITOB B MECUaHBIX KYJLTYpax.

Onro BpeMms y Hac BO3HHKJA MbIC/]b, HE SBJIAETCA JIH 3Ta (PU3HOJOrHYE-
ckas ‘KuceaotHoets NHyNO;3 ycnoeHoil, T. e. 3aBHCHILEH OT peakuUud cpebl,—
torga nepeBec nocrymiennss NH; nax HNOs npossasiica Gbi jHIIb B CJa
6o-11e04HOH cpelle (a TakoBast MOXeT CO21aBaThkCsl Ojarojaps coaeprKa-
HHIO '['[wx1\';!.'L[,-'_Llft_".;-.IIr.l ti}U('lfl;!I;‘. H YIUIEKHCAOTO0 KOJBIIHA B n!]il;‘\ih}i_li!Tilx:, B
KHcaoil ke cpene nosegenne NH/NO; Gouio 61 o6pathpim; toraa NHiNO
B KayecTBe COJIH (DH3HOJOrHUeeKH aMGoTepHOil cay:Kua Obl 4/ PacTEHHI

XOPOLIUM PEeryJsiTopoM peaklHH CpeJbl.

Ho onblT He MOATBEPA#EJ H 3TOTO TMPEANOIOKEHHA (hH3HOJTOrHYecKasn
kucaotHocts NHyNO; ynopho nposBasiiace M NpH KHCJIOH peakuuu Cpejb
(II0CKOJIBKY HAeT pedb O CTENeHHX KHC/AOTHOCTH, NMEePEeHOCHMbIX pacTeHHAMH
Ge3 siBHOTO Bpela).

310 mbl obHapyxRuan eule npu Hamax onpitax 1901—1902 rr. no cocra

HiM|

HIO HOBOIl MHTATEJBHOH CMecl; 0KasaJoch, YTO B IecHaHblX KyJbTypax
Beegenne NH,NO; smecre ¢ CaHPO4 u Ca; (PO;): maer xopouine peayib
tathl, HO npH KomGuuauun NH;NO; + KH;PO; pactenns HeH3MeHHO cTpa-
JLAIOT OT KHCAO[ peakuud W Jal0T ropasfio MeHblIHe ypoXKaH, a OCOOEHHO
YYBCTBHTEJLHLIE K KHCJOTHOCTH coBepineHHo norubaror. CnenoBaTesbHO, B
srux yeaosusx NH;NO; ne asanerca anga pacTeHus pery/siTopoM peakiHH
cpeabl, GypeprocTs nposBaserca Toapko npu komGunamun NHyNO; ¢ ocnos
ibIMH (pochaTamu, T. €. HODMaJbHOE pacTeHne sbi3biBaeT B pactsope NHNO
C/IBHT TOJIBKO B KHCJIYIO CTOPOHY.

[Momumo wabmopeHui Hall peaklHed Cpeanl H ABIEHHAMY pPacTBOPEHHS
notpebaenus NH ;OH wnax notpebaennem HNO; 6bin

tdoctaTos, neper
koucratiuposad M. C. Wyncebim B 1912 r. ityteM npAMOro onpejesieHHs Ko-
miuecTB, notpebaeHnbix pacteduamMu NHy u NO; B8 cTepu/IbHBIX YCJIOBHSAX,
npHueM MepeBec 3TOT HMEJ MEeCTo
cpene.

Torpa, B 1917—1919 rr

1a {bl CTAJH HCOLITHIBATH OOJE€ CHJABHOE IMOJKHC

e, H MEPBOHa4YaJbHO MOIJIO Ka3aThkCs, 4TO MNPH 3TOM YAaeTcs AOCTHIHYTH

OoJipLIEeTrO MOTJAOUWIEHHH HHTDATOR, UeM aMMHaka. Bo1 [IPHMED H3 OTlbl]

TOro NMepHnjaa ¢ 3THOJHDOBAHHLIMM NMPOPOCTKAMH SUMEHS

Konuenrpauua HCI. . . . ) 0.0001 0.0005 0.001 0.002
. NH; 52512 1 :
[Toraomeno N | HNO, . 19

e SN
oo
oo
/-

DBHelHe 3gece MOMKeET Kas3aThkCH,

wegognocty NHiNOs, HO Tak Kax 5T0 NPOHCXOOHT MNpH

4

npucyrereun KHoPOy, T. €. B KucJoii |

e EX
AddHHAbIMa. 1o,
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BpeJHbix cTenenax kuciaortHocrn (Mexay pH 4.0 u 3.0), To ecthb PHCK, 4TO
HMEeT MeCTO yXKe He (PM3KOoJIoTHYecKasl, a «MaTo/IOTHYecKas  LIeJIOYHOCTh.
OTH NaToJOorHYecKHe 4epTbl Go/iee YETKO BbIiBHJKHCH IIPH ONBITAX € HPOpO
cTkamu ropoxa (B 1919 r.), kotopsolii Gosiee YyBCTBHTENEH K KHCJIOH peax

UHH H HMEET HHOE COOTHOIUeHHe MexAy OelKaMu H yrjeBoiaMH, YeM Yy 3Ja

KOBbIX, H B 3THX ONbLITAX MPOABHIOCH HE TOJbBKO MOAaBJICHHE NOTJIOLIEHHH
aMMHaKa TpH BO3pacTalouleii KHCJOTHOCTH, HO H BBIZEJIeHHE aMMHaKa Kop
HfAMH B OKpYZKaloLlHii pacTsBop,
Pe3ybTaThl 3THX ONBITOB H300pakeHsl Ha pHC. 15.

3/leck Mbl BHAHM, 4YTO NPH KoHUEeHTpauud xucaotrsl 0.001 [MPOHCXOAHT
OJHOBPEMEHHO MOTJOLIeHHE HITPATOB H BHIASJIEHHE AMMHAKA B KOJHYECTBAX
OAHOrO H TOTO XK€ NopaaKa.
[TocaenyioutHe OnbITHL TIOKAa-
3aJii, YTO 31ech MOpH TMoaa- s, S0

"—-]’ ~ TR
BJIGHHH  TMpollecca CHHTe3ad .| \

AMHIIOB HMeeT MecTO BOC- 20! b o

CTAHOBJIEHHE HHTpaToB ¢ 00- 10} NG

1 | I H“'n,_‘_\ o
pasopaHHEM aMMHaka, 0 g\ —— LR 201
rorna (B 1919 r.) pabora B 0}

9TOM HamnpasjeHHH He Oblia & \

npoBeeHa A0 KOHU4 — Mbl

FOJIBKO IIPpHIIJIH K 3aKJioye-

N\T s T

HHIO, 49TO B IpelcJax HOp-
MAJIBHOTO |]iJL_"]—|'|‘ pacTeHuil Prc, 15. Bauaune KOHIEHTPAUHH KHCAOTHBI Ha NO-
. . 5 F10OIMEHHE HHTPAaTHOrO H aMMHA4YyHOro asoTa npo-
NH;NO; saBaserca Bceraa P

POCTKAMH ropoxa
COJBIO  (PH3HOJIOTHYECKH KHC-
.']‘\H“l. ,'LHG”['Z{JHC."J He '\'fl.\ﬂpfﬁTﬂ';?li.jL_‘]'x]‘»). MBI nonajiaeM B !_?a.'lélk"H_r NNaToJIOTH-
HEeCKHX SIBJICHHH.

B 1922 r. mbl ysHaam o paGoTe HTadbsHcxoro dusuosora ITanTanemin
(Pantanelli) ' o morsionesun HOHOB, B KOTOpOii co00MIa/10Chk, YTO MPOPOCTKH
GoGoBBIX, passuBlIHecd Ha cBeTy, 3 pactBopa NH;NO; noraomann 6onsie
KHCJ/IOTBI, UYéM OCHOBAHHfA, UYTO CTOUT B MOJHOM [IPOTHBOPEYHH C HalUITHMH
4TU elQe " udie "yAHBATEIBHO, TO K€ caMoe NPOABH/IOCH
onuteéx ¢ (NH4)2SO4, nanpumep:

[Toraoueno f KatHona . . . ¢!l 0 0 0.18 0.35
Mr=HOHOB }  BEROMA L . 1.31

iBHC OLILTO 4T TG HEHOpMAX

ITHX POCTKOB, HYJICBOC

MVIOWERHEC aMMHaKa MPHBOAHT K MBICH O KAKOM-TO nepexoie K BhIIEJE-

Jta pabGora NOABHIZ r filir wissenscl

noe Tumups

KYPHANOE He T(

KO BO Bpemsd HO H 4 rofa no OKOHYaHHH ee, H TOALKO mpu Moeil

MaH/1HpOBE MHE VAaJNoCh YCTaHORHTbL B npeicTasutenbcrse Hap-
I .I_f!' £ Ha ele ":_' H CHellHO 3aHATECH NONOJIHe-
#dHeM BOCbMH HHOCTpaHHEX KypHaioB B OGuGanorexe TCXA

S e R TR

LT

¥
¥

.




HHIO AMMHBA&Ka; HO BbhlOeJieHHe aMMHaKa MOZeT HMeTh MeCTO [pH KpanHe

rosiofanin npopocrkoB (byrxkesnu), a Ilantanesnsn ONbLITEI HA CBeTY.

JApyroi cayu

eHHA i )H JIEHCTBHH KHC/JIO7
Wb COJIEH aM! C CH. 10 Th-TAKH B ¢
ITHOJHPOBAHHBIMH MpopocTKkaMH. Kak Gbl To Hu Obuio, maHubie [Tantane
NPOH3BOAAT BIeYATJEHHe, YTO ero pacTeHHs CTPaja/i OT KHCIOH peal
FACTBOPOB NPH HeaoCTaTKe yrjieBoldoB.
[Tanranennn He ONHChbIBaeT MOAPOGHO YC/JIOBHI OMNbITA, HO OH MPOH3BOIN
ONbITEl B JIEK: B o6ctaHoBKe Oonbmoro ropoaa (Puma), c pocrkamu
30-1HeBHOrO acra. Ecan ycnoBHA ocBenleHus OBLIH TJIOXH, TO, I

[ )i raburtyc, pacTEHHS MOIJIH HCTOIINTHL 3aMac YrJeBOJOB,
TYyI0O e peakKlHIO !HL«.‘['ii-l.‘fPi".:- MOTJIH CO3laThk CaMH POCTKH. HL!‘IZH OMNbITEI <
gucTeiMH pacTBopamMu NH(NO; nokasamnu, uro (6e3 Beeaenus O

bepa) po-
CTKH KYKypy3not cHuxawor B Tedenue 10 aueit pH no 3.7. B urore pesyabra-
rel [lanTanennn nawoor [yMaTh, YTO, MOAOOHO HALIEMY OMBITY C TOPO-

xoM B 1919 r., B HHX mposiBHJACh He (H3HOJIOTHYECKAd, @ «IATOJIOrHYecKasn
menounoctb» NH(NOj; a o3nakomiaenne ¢ paboramu Bap6ypra ¢ Bogopocis-
mMu 1 Kocreluesa ¢ miecHeBsimu rpubamu (cM. Bbime, ctp. 67) HaBOAMT Ha
aMMHaKa B

MBIC/IB O BJHSHHH Mpollecca peAyKUHH BUTpaToB H o6pa3oBaHu
rex cjydasax, Korga CHHTETHYeCKHe 1];3")I[L"L‘C':;! nojaBJieHul.

Insa npoBepkH
noeeneHusa poCTKOB 6060BbIX B ONbLITAX “I!JH-‘IHL‘.I.[H HaAM NpeacTosao II[](}ES&."-

HallUX J0ragoKk OTHOCHTeJbLHO NPHYHH CBOeoOpasHOoro
CTH CHCTéeMaTHYeCKHe ONBITEI €O 3JdKOBBIMH I '."'Jl')f?fJH!al.‘.H! Ha L'E\'i"T:\' H B TéM-
HOTE, MPH Pa3HOH CTENeHH HCTOLIEHHS
muax NH ;NO; u npu pasHoit peaklnu cpesbl.

p[)CT:{l’JL&, !][}[[ [}él_illblx }\'*.'JIII.[E‘HTE‘J;I .

K sromy Bpemenn (HauuHas ¢ 1922 r.) Mbl mosy4u/d

BO3MOXHOCTB

DACEIWIArars amiapal 'y‘ptf‘u THTPEARTASAaMN T "IITpEaei
MyTAMH, BBEJH KOJOPHMETPHYECKHE METOILI ONpefeJeHHs MaJbiX KOJAU4IeCTB
NHj; u HNO;, a 3170 no3Bo/iH/I0 BECTH YYeT MOIJIOUIEHHA 32 KOPOTKHE CpPOKH
(2—4—6 uacoB) m H36aBHJIO OT HEOOXOAHMOCTH NpHGEraTb K rpoMO3JAKOMY
W TPYAHOMY METOAYy CTepPHJIBHBIX KYJbTYP, KOTOpPbIM mosb3oBaics Illy:sos.
ITo AaJ0 BO3MOXKHOCTh BMECTO OJHOTO ONbLITA 34 JIETO MOBTOPSAThL ONBIT €
TeM JKe caMblM pacTeHHeM Jla)Ke He OJHH pa3 B TeYyeHHe CyTOK. '

U paubie Mbl npuberajn X OTHOCHTENLHO KpaTKocpouHsiM (7—10 aneit)
OOBITAM C MPOPOCTK2ZMH, HO BCE JKeé BO3MOXHOCTb BJHAHHA GaKTepHAaJbHBIX
npolieccoB Gblia B 3ToM cayyae Goablue, yeM npu 2—6-yacoBbiX OMbITaXx.

Tak kak GOJBUIIHHCTBO HAUIHX ONLITOB MO (PU3HOJOrHYECKOH XapaKTepH-
cruke NHi«NOs nposoaunocs co anakami, a [lanranennn paGoranc 6000BbI-
MH (MpH HauleM eJIHHHYHOM onbiTe ¢ ropoxoMm B 1919 r. Takxe NPOABIAIHCH

1 [TpuBesennsie muoit B 1922 r. ua Bepauna aurtepatypy, PpeakTHBH H npHGOpHl
Henodb3osan npexiae scero M. K. IlomonToBH4, 3TOT HeycTaHHLI naGopatopuuii paGor-
HHK, OpeXIespeMeHHO HaMu yTpaueHnumi#t, O wmTyauposan Muxasauca, Koastroda u
Cepencera, HaNaKHBaJA NOTEHUHOMETP H ApyrHe NpHGOPHL H NPHYYAn MOJONeHb K Me-
TonnuecKoll paboTe ¢ HHMH; OH e 0BT caMbIM AKKYpaTHHM AOKJAAaIYHKOM MO WHOCTpaH-
Holl MHTepaType Ha HamHX pedepaTHHX coGpaHHax.

K IMMUQYHOMY U HUTDATHOMUY

-T0 cBoeoOpasHble OCOOEHHOCTH), ' TO TIPEMKAE BCEro HYXKHO 0

bITaTh, He Hrpaer Ju poib B onbiTax [lanranennan

BEIOOp oOBekra aas

IbITOB: HVJKHO CPaBHHUThL MoBejeH#e O000BHIX M 3JAKOBHIX TMpekKIe BCero
} YCJIOBHSIX HOPMAaJIBHOTO. POCTa — Ha CBETY, HO, Kak 310 Oblio u y Ilanra-

CJIJIH, []:151 KpPpaTKHX '\‘IMJE{U\, ONNLITOB

! B tom onute c ropoxom B 1919 r., KoTOpHit HamomMHHam OMbLITH
NMantane/nd, Gum ciexyiouHe OCOGEHHOCTH: g) OJAHOBpeMeHHoe nf 1CTBO-
pe NHy u NO;; b)kucnoTHOCTh PACTBOpa, BO3pACTAIOMIAS OT HYJIA [0 101
oaepxauua HCl (0.0025 n); ¢)

[Tocne
pac

4KTOpOB, MH B Ja.

MMHAYHVK

HHTPATHI,

BHACACHHE aMMHAaKa 34 CHEeT If AHHHPOBAHHA

CTh OINHTa 1A STHOJMHPOB:

Puc. 16. Bauaune pH pacrsopa NHH,PO; ma morao-
U[EHHE H Bhbile/eHHe aMMHAaKa NPOPOCTKAMH ropoxa

Mbl 3gech KOCHEMCs TOJbKO onwToB mo 1-My M 3-My pasaenaM, Tak Kak OCTajlbHHe
OMbITEl — NO ‘.'.’-,\13.' H \1-_\15_' pasjiefiaM — pAacCMATPHBAKOTCA HHXe B CBA3H C aHAJIH30M
peayabTaros onutoB IlanTanennn, B TO BpeMsi Kaxk AaHHule no l-my m 3-My pasgesnam
(MpooKNTeILHOCTS ONHTA A0 [BYX Helelb) HECPABHHMLl ¢ KPaTKOCPOUHBIMH, 8-uaco-
BHMH onsiTamu Ilastamennn.

PesyibTaTs npelBapHTeNbHHX ONHTOB MO BJAHAHHIO KHCAOTHOCTH cCpedbl Ha TOMIO-
LieHHe H BHIeJdeHHe aMMHaKa NPOPOCTKAMH Tropoxa B OTCYTCTBHM HHTpaToB H30Gpa-
MeHpt Ha pHe. 16, m3a  koToporo BHAHO, 4To B HHTepBaje Mexay pH=052 u 38
pacTeHHa NorjomiaoT aMMHaK, a npu Gojsee kucholt peakunn (pH = 3.5 u uHmxe) onn
ero BHAenaioT. Ho Takas NoCTaHOBKA MABJsieTCsi HECOBEPIIEHHOR B TOM  OTHOMIEHHH,
YTO PpacTeHHM, BHOe/NAA aMMHaK, YacTHUHO HeHTpajH3yioT pacTsop, H KoHewHoe pH
He OTBEYdeT HCXOXHOMY; MNO3TOMY Ta rpadb, TNPH KOTOpPOH# [MOMIKHO MPOHCXOIHTH
OTMHpaHHe KOpHe#l, H He Gbiia yJaomieHa. B ganpHelimeM Mu nepellii K eXelHeBHON
C¢MEHe pacTBopa ANA BO3MOXKHOro yaepxawua pH ma HcxoaHOM YpOBHE; STOT NpHEM
Gbl1 NpHMeHeH, B YACTHOCTH, K ONKTAM 1O BAHAHHIO KHCJIOTHOCTH NpPH OTCYTCTBHH
KaKk aMMHaka, Tak H HATparoB. Torla ofHapyXuaoch BLAe/eHHe aMMHaKa H 0OpPH Ta-
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OnHako, OUbITE, NpPOBEIEHHBIE MO HalleMy LpealoXKeHHo LoMOHTOBH-
gem ! B 1923 r., nokasanau, uTo acCHMHJIHDPYIOIHE pacTeHHsi TOpoXa H OBCa
BeayT celsi coeepureHHO ojHHaKOBO,— noriaoitenne NH, cymiectsenno omne-
pexkaer morjortenne NOi, Kak 9TO BHAHO H3 CJEJYIOUIMX MPHMEDPOB:

A0 OnNWTA |

| 20 2 ! 1.0 | 'Y | U |
) - 1, ST M AR A L N 20 1 a.4 §:. 8% 1. 38.7 | 0
| |1 30 [ } 6.4 5.9 | 61.9 | 19.3 1
| |
|
22 2 5.8 4.8 27.9 5.0
KIBRBC 4\l pe i) w0 80k \ 14 9 6.2 | 6.z 18.3 i 0 |

Konuenrpauns pacteopa NHNO; xoaebaaace or 0.0002 1o 0.001 n

(-)Tk'll_l_'l['} BHUIAHO, 4TO J')f'_'.._-'.i-: IThLIE J')E'l(‘Tk‘H;If-i oBCa H ropoxa B }-'L'-’ll'i‘.'.]ﬂ.‘.' BC
HbIX KYJAbTyp crnocoGHbl 3a 2 waca samertHo cuusuth pH pacreopa NH;NO;
1’.1.§.il'".'J.LE1E‘JTrI HaIHOMY MOrJaolleHHio aMMHaKa TIpH 3aMeIJieHHOM NOCTYILIE-
Huy HNOs.

Octapajgochk HCKATh JAPYrHe NMPHUHHLL CBOe0GpasHblX aauubix [Tauramen
JH. Tak Kak ero onbiTel Beauch ¢ 30-IHEBHLIMH pPOCTKaMH, KOTOpbIe MpH
JdexabpbckoMm ocBeuleHur (a gekabpp OwbiBaer obsauHbiM JdaxKe B HMranuu)
MOTJIH (."I'[):'],'l{l‘l'f'z OT HemoCTaTKa YIVIEBOAOB, TO MbI NOCTABHJIH HEeCKOJEKO
L'.t‘[)”fi ONBITOB CO 3JaKaMHd M O6000RRIMH MO BJAHAHHIO 3anaca YrJaeBoia0B Ha
otHomenne pacteHHit kK NH:NO;, npruem HcnobITLIBAJOCHE H BJIHSHHE KOH-

KHx cryneuax pH, Koropule 3aseloMo eile He CMepTeJBHEL I NPOPOCTKOB a,
Hanpumep, pH = 4.3, npu Gonbmeil xe kucaotHoctn (Hike pH = 4.0)

HO Yepes HECKOJMBKO JAHeHl NOABJAAHCH NPpH3HAKI ITMHPE
hO!l.’-lL‘["i, KaK 3T0 BHIHO H3 CcnelVIONIHX MAaHHLIX:
JIEHHE 8MMIAKA | [lpu KOHNEHIPAUHN KHCAOTH
POCTKAMH rOpoXa 3a CYTKH | : = i Forsay] e s
(B mr) 0,000 000004 0.0001 | 0.00025 | 0.001 n
| 3a 3-i pens i wii | 0.61( A4
et = | 0.450 | 0.411 |
¥ 4 I._T it | {
> o it caean 0.606
» ) | 0,738 +
| | s
| . |
1 |
| | |
Mpusmeganne 3HAKOM + OTMEYEHO HAYAAO OTMHPIHHN KOpueil.
EI‘J. KaK CKa3aHO, 3TH OINLETH ILTHTeNBHOTO NopHEK: MPHIroAHBI AJA CPaBHE
HalWHME opbiTaMd 1919 r. (em. pue. 15), no ne ¢ KpaTkocp
HeJITH, B KOTopmlx caafoe MONOIeHHe M 1 1C
E-f--!lill HHeM aMMHaKa 1 CHET PeayKLUHH IHTpaTOB, NpH X
CHHTE3a C;.[-_i,"r.J.'l.'ip'.-i J0XOMY OCBEUleHHIo.
1 CM. Hamy cTaThio IHAK, HHTPATHl M HHTPHTH, KaK HCTOYHHK a30Ta I BH
109
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nentpagun pactsopa NH¢NO;, tak kak [laurtanesnn npumenssn Gouee BBI-
COKHe KOHUeHTPAlHl, YeM Mbl B HAMHX DPEXKHHX ONbITAX.

Ilnst 3TOr0 B HECKOJIBKMX cepusax onbitos (B. C, MraHosoii, ¢ 1926 r.)
uenbiTeiBasiock oTHouiehHe K NH(NOj; 3THOMMpOBaHHBLIX HPOPOCTKOB pasHo-
ro l‘_-"—'u[]i':\'_‘l"il‘ a4 CJleloBaTellb-

HO, I'L'!}Ii!lli CTCIIEHH HCTOLILE-

Hus yriaesogamu. M BoT TYT- Lag ,

10 H 0OGHAPYKHJIOCH, HTO ' \
«siByeHue Tlanraneanu» MoK )
HO HabnogaTh TOABKO HA rl \

pocTax, obedHeHHsblx yaae-
godamu. DTHONHPOBAHHBIE
IPOPOCTKH Tropoxa d-JHeB-

HOro BO3pacTa BedyT cebd

TaKk e, KakK acCHMHJIHPVIO-

iye pacteHus, a B 15-gHeB

HOM i"'i_-;iJEiCil' OHH BCAYT Ce-

04 NPOTHBOMOJIOXKHBIM o00pa- Puc. 17. IToraomenue AMMHAYHOTO H HHTPATHOTO
Kasbipaet GoJiee CHABHOE [MO-
raouteHue HNOj, ywem NH;, kak ato 6wuwio u B oneitax [Tantaneaan. Yro-
Obl He NPUBOJAHTL 3HAYHTEJNBHBIX PAAOB UH(pP, AaAHM JHUIL rpaduIeckoe
uzobpakeHue pe3yabTATOB MIJifl D-AHEBHBIX pocTKoB ropoxa (puc. 17) u
15-nHeBHBIX (pHC. 18).

UeM ke MOXKHO ObIJIO 06-

SICHHTb, YTO TOJIbLKO HCTO- &5, l

ileHHbie POCTKH 00HapYHKH-
BAIOT TIepeBec MOrVIOULEHHA i
HNO; nan mornomennem NH;. |
Beib Kazanoch 6bl, UTO 31€Ch |
€CTh . BHYTpPeHHée MNPOTHBO- 7
peure, TaK Kak pacTreHHe,
GenHoe yriaeBogaMH, IOJKHO

6bl MNpennoYHTATh AMMHaK,

a4 He HUTpPAaTel, HA BOCCTAHO- |

B/IeHHe KOTOpPLIX f0 aMMHAaKa

HYZ{HO €Ll¢ i.lfi‘i‘.jl’:}h HO-

[YECTBO 3IHEp- Puc, 18. lToranouense aMMHauYHOTO H HETPATHOTO
asora w3 pactsopa NH,NO; sTHOIHPOBAHHBIMH
poCTKaMu ropoxa 15-1Hesunoro so3pacra

GaBo4HOE KOJII
rud: OpHako (akTel FOBOPHAT,
4YTO HENOCTATOK YIJIEBOJAOB
paubllle MOJaBJseT CHHTE3 aMHIOB, ueM peaykuiio aHutpatoB. Hdocratouno
6ypra ¢ sogopociaamu (1920),

HamoOMHUTHL paHee LHTHpoBaHHYIO paGory Baj

8 KOTOpOil GbLIO MoKazauo 06pazoBaHHE aMMHaKa 3a CYeT HHTPATOB MpH
nogasaennoi accumuasuuu («reine Reduktion, ohne Assimilation»), pa-
6oty KocTblueBa C miecHeBbIMH TpHGaMu, oGHAPYKHBIIYIO, 4TO MPH MTOHH-
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JEHHOM MHTAHHH CaxapoM peAyKUHA HHTPATOB 10 aMMHAKa HAET, a aM-
MHAK HE€ yCICcBaeT ﬂ{}T[_‘H’G.'U—l]L-L".-[ B Npoaeccc CHHTe3a t)p[‘[!iii[‘lel?[\'()]'lj Belle-
ctBa. C BBICIIMMH pacTeHHAMH Yy HAaC AaHAJOTHYHLIE SBJAEHHS Ha0JI01al
Huxycap (1924), B onbiTax KOTOpPOT0 3THO/JHPOBAHHBIE MPOPOCTKH 00paso-
BAJH aMMHAaK 3a CYeT HHTPHTOB, TOrJa KaK CHHTE3 aMHIOB ViKe Oblr
nofaBjleH. HEJOCTATKOM YIJeBO10B.

PesyabsTaTel BCceX MOCJAEAYIOUIHX ONbITOB BIOJHE COIJIACOBAJHCH C ITHM
HalIHM {)ﬁTwﬂL‘EiE.'!Elfi;'\[ ABJAeHHH, HabGJoLaBiinXcs [I(i}[“[;l][l_‘.'].'!ii. K:)?'_'{(l MBI
IIIJOBE‘.'II! CpaBHHTE/IEHBIE OINBITHI C TPpEMsA i?-IL'l";EI!Tﬂ\”l. Oﬁ-']Tl,-Lf‘.EO”LH‘.{ET pas-
JIHYHBIM 3anacoM YIJIeBOA0B B cemeHax (osec, ropox, JIONHH), TO OKasa-
JOCh, UTO 4eM y2Ke OTHOIIeHHE MeXIY OejMKaMH i YrJeBodaMH, TEM CKopee
MPOPOCTKH MEDEXONAT OT HOpMalbHOro ucmoabiosanus NH ;NO; ¢ npeoGia-
NAIOLHM TOrJolleHHeM aMMHaka K o6paTHOMY, aHODMaJbHOMY THIY. !

Torpa mbl o6paTuau BHHMaHHe Ha Takoil 00BeKT, Kak caxapHas CBeKJa,
MeJKHE CeMeHa KOTOpOif MMEIOT OrpaHH4YEeHHbIH 3amac yrjeBoAoB, KOTOpLIi
JoJKeH OBITH CHIBHO HCTOIIEH NpH o0pasopaHHM BCXOAOB, B NMPOTHBOIIO-
JOKHOCTL KapTodeaio, HMEOUIEMY rpoMaiHulil 3anmac KpaxmaJa B nocanoy-
HOM MaTtepHaje; 3To AaBaJio MOBOJA AYMaTh, YTO Pa3HOE OTHOLIEHHE CBEKJb
H Kaptohens k yrobpennio NaNO; u (NH;).50s cTOHT B CBA3H HE TOJBKO
C pasjiHYHBIM ROJIOXKEHHeM ONTHMYMAa [0 OTHOUIEHHIO K peaKiHH Cpejbl, HO
H ¢ pasjuunoil CMOCOGHOCTBIO HCIOJb30BaTh aMMHaK B MOJOIOM BO3pacTe.

[Ipn onbiTax ¢ NPOPOCTKAMH CBEKNBI Mbl, KpOMe H3yYeHHS BIHSHHA
KOHLEHTpPalHH H BO3pacTa POCTKOB, BOCHOJIL3OBAJHCH 3ITHM HYBCTBHTEJb-
HEIM OOBEKTOM elle H st YTOYHEHH: HallHX NMpeXHHX HaOaloleHHil OTHO-
CHTEJIbHO BJIHSIHHS peakIWH Cpeabl HA CHHTe3 aMHA0B B pacreHHax. Bno-
CJeJCTBUH TOBOAOM IS YrayOaeHus 3THX HCCJIeI0BaHHI MOCTYKH/IO OTUa-
cTH BhicTyIvieHHe MesHyca,? KOTOpHIT YCOMHMJICA B BEPHOCTH HAIIEro
YTBEPMKJAEHHA O nogaeJeHHd CHHTe€3a aMHIOB [IDH Ki!L‘.’]l’)lﬂf pCElKIUHl H ToJia-
rajg, 4To B HalOHX [PEXKHHX OMNBITAX MPHMEHFJHCh CJAHUIKOM CHJbHBIE KOH-
UEHTpalHH KHCJOThI, KOTOpble OblJIH IJ5i pacTeHHH CMepTesbHbIMH.® XoTHA
370 ObLLIO HE TAK H XOTS K 3TOMY BpeMmenu pabGorbl Pynauga u Beruenss no
CPaBHHTeJILHOH (PH3HOJIOTHH paCTeHHi, ¢ pasHOH KHCJOTHOCTBIO KJETOUHOrO
COKa, TMPHBEIH 3THX aBTOPOB K TOMY JKeé BBIBOY, K KaKOMY Mbl IPHUILIH Ha
OCHOBAHHH HAUIMX NPEMHHX ONLITOB, BCE XK€ Mbl PELIHIH elle pa3 HCOLITATH
BJHSIHHE MMOAKHCIEHHA pacTBOpa Ha XoJ norpel/eHHs aMMHaKa B mpoluecce
G@HHTE3a aMHAO0B, OTPAHHYHBAACH Ha 3TOT pa3 TONBKO cJa0GbiMH CTeHeHAMH

KHCJIOTHOCTH. ;

Onbitet 1927—1928 rr. o6Hapyxunam, 410, HeHCTBHTENLHO, ¥ CBEK/IbI
«apnenne [lanTawe/anu» HacTynaeT ropasgo paeblie, YeM y ropoxa (me

! Cm. Hamy crateio B XIV ToMe <«BereTaumHoOHHHIX ONHITOB»,

? Die Wirkganyg -aer “simaoinkesloze " ‘farer “Abdang gsélt von ‘ger “Wasser-

stoffionen Konzentration. (Planta. 1928, 1929),

i Ha pene B mammx onwtax 1912—1914 rr. npusmensiuch BOBCe He «CMepTelbHhIe:
KOHIEHTPAlHH KHCIOT® KaK TAaKOBHIE, a H3yyajoch BIHAHHE (HIHONOTHISCKON KHCIOT-

HocTH Takux codell, kak NH Cl m (NH;):SO..
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ropopst yxe o6 osce). Mano Toro, afece Mbl BrepBble HaGMIONAAN TIEPEXO
OT norJiolesHsa aMMHakKa K ero pblACJEHHIO, KOTOpOEe ITIPH KHCJI01 peakKuHH
(pH 5,2) HacTymaer ckopee (T. €. IIpH MEHbileM HCTOLIEHHH POCTKOB _
wian npu MeHblleii KoHoeHTpanuun NH4NOj), uem npu HelTpaisHOil peak- 3

nud. Bor mpHMep IJsi pOCTKOB 9-IHEeBHOrO Bo3pacra:
Konuentpanus pacrsopa NHNO, . . . 0.01 0.025 0.05 0.075 0.100 n

npu pH=17.0

( NH, . ... LI 48.8 51.5 16.6 11.9 :
| MOl % «iis 69 38.9 69.2 36.1 21.0
“Ui,J-.:'..Ill'HrJ..'ii‘-'rl([ : npi pH = 5.2
S 1, PAPETORE | 03 el S ~1.9
7 R 8.7 18.0 5.1

Kak BuauM, IpH HEHTPaJbHOH peakudd ki NpH C1a0biX KOHLEHTpaLHsX

\ AMM.
Mbl HMeeM npeoGaajanue MOTJOMEHHs aMMHaKa (y o 1), n Toasko npmn

nepexonae K koHuentpauuu 0.05 n .
H Bbille OepeT BepX MOIJIOMILE- ? °H 70
HHEe Aa30THOH KHCJIOTHI. ‘ e AL 5
N S
[Ipn peakuun xe cirabo Kue- g -~~~ 2 /
JIOH, fa)ke B HHTEpBaje MaJbIX v
. /1 Fd
KOHILEHTPpALlHH, MOTJIOLleHHe aM- | 7
[ S e 2
MHaKa (HJIH, BEpHEe, pa3HoCTh ol Lot \ M B,
MEKAY TMOIJIOUIEHHEM H HOBO- b i," ______ 3
obpasoBaHueM) ycTymaer norjo- 4 ENHRITBRE Y Y e

LUIEHHIO a30THOH KHCAOTHl (MJH i N\

yOblJIi €€ BCJIeACTBHE pEeIyK-

E— - P T E

a07 10725 Q75 n

nuu). [lepexox xe k Gonb- ¢ o L i
UM  KOHUCHTDAUHAM TNPHBOAUT  pu. 19  Baususe KOHUEHTPALHH pacTeopa 1
B 3ToM cayyae K Bbeigene- NHNO; na noraomenne aMMHauHOToO M HHT- i
: 3 s ! J paTHoro asora l3-nHeBHBIMH STHONHPOBAHHBIMH ¥
HHIO aMMHaKa B OKpYKaIloULYIO POCTKAMH CaxapHof CBEKIB 1
cpeny. E
310 ABJICHHE MOXKET HACTYMHATL H MpPH iiE‘III'T'[)Ll.'lbllt'J]'i peakKlHH, €cjin §
B3ATh POCTKH 0o/lee HCTOUISHHBIE HJIH NEPEHTH K eule GO/BIIMM KOHUEHTPa- E
muam NH:NO;. Takoit cayuaii ans 15-AHeBHbIX PpOCTKOB H300pa)keH Ha E

He. 1Y, rZe BHAHO, XaK NMOA BJAHAHHEM BO3pacTalouleil KOHLEHTpaluHH CHa-
p I

J P \ AMM. -
HAma _AMMHANHA9.ENVRpANEPRCRE LM GRTCH ¢ HHTPAaTHOIO (mepexon ()TJ

= B B
* N murp. &
. ANAM M, % 3
K§.— <1), a 3areM DNpPOHCXOAHT BbIJeJEHHE HE HCMNOJAb30BAHHOIO: h
N EnTD. v
pacTeHHsIMH aMMHAKa B PacTBOp, OKPYKalOUHi KOpPHH. :
B cymmocrn pue. 19 moxer cayxuts - cGuieii cxemoif 2 J1060ro u3
H3y4yaBlUHXCA (PAKTOPOB, TaK Kak He TOJNBKO KOHUEHTPAUHA pacTBopa, HO H
peakuusi cpellbl B HCTOILEHHE 3araca MHTATEeJbHLIX BellecTB € BO3pacToM
POCTKOB —— BCE AENCTBYET B OJHOM H TOM JKE HallpaBJeHHH, BbI3biBas CHa-
yajla H3MeHeHHe O - ] > a o6paTHoe ] ~ a 3a-
j1a/1a H3MeHeH THOIICHHAN,, . ~>N,, - Ha o6patHoe N_ < Nypr 2 3
TeM W Mepexoil K oOTpHuateibHoMy 3HavenHio N~ T. € K BbIAEJEHHIC
&
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aMMuaka. Tak, BangHHE BO3pacTd POCTKOB CBEKJ/IOBHIIBI HA OTHOLIEHHE 3

N uatp.
CKA3LIBAETCA H3MEHEHHAMH COBEpINEHHO TOrOD JKe THINA, KAK 3TO Mbl BHJIE/
Bhite, Habamomas BAHSHHE KOHUeHTpauui (cm. Tabu.).
|
Bospaer pocrkoe (B anax) ) ( ) | | 13

npu pH=T7.0
[ N e 86.7  1* 360 48.8 2.9 | 3.1
N yurp- 10.5 21,5 1| =380 11.3 11.1
|
[loraomeno asoTta i
(B Mr)! | npu pH =352
i - S | b b - .
| o INE ik 12.4°1 | 3.4 — | 1.3 ~2.0
N aprp 47 .2 22.6 . 28.5 L8.7
k , | ! |
BadTul AauHbIe TOALKO AAR KOHILeHTpanuu 0,025 n

M BHAHM, 4YTO C BO3paCTOM ITPOHCXOJHT MNOCTEIEHHO YMEHBIIEHHE OT-

Namm, "

HOWenns Nies , MPpHYEM NEPEXOHA K \I N HMEET MEeCTO MemIy L1-w
HHTP. MM - HHTP* i

u 13-m JAHEM, €CJIH []T! f, KO TIpH c1aboKHCHOH PeaKnuy 3TOT Nepexoll

HMEeJ MEeCTO paHbllie, elle B nepBble AHH, HE OXBAYEHHbIe OMLITOM, 4 MEMLY
Il-a u 13-M  puAME HOCKEROBAN  YIKEe TNepexol] K BbIIEJeHHI0O aMMHaka
HADYIKY. %
Bbizesienne aMMHaka IpopoCcTKaMH, Kotopoe Hab/i01a/och B 3THX OMbI-
Tax, He ABJMETCH elle CJAeACTBHEM KOHEYHOT") HCTOIUeHHS NPOPOCTKOB YIJie-
ROJAAMH, Kak 370 OblIo B oflbiTaX ByTKeBHYa C rojiofalollHMH MPOPOCTKAMY
JICMHHA, TAK KaK B KOHTPOJBLHOM OMEITE C HOrpYXKeHHeM KOopHeil B YHCTYIO
BOAY BbIJE/ICHHA aMMHaka elle He ObL10; C/i€L0BaTeNbHO, aMMHaK ObUI MPO-

AYKTOM BOCCTAHOBJI€EHHSI HHTpPAaTOB, a He MPOAYKTOM Jie3aMHIHPOBAHHA H

AC3aMHHHPOBAHHM, KaK 3TO OblRpaeTr MpH COBEPIIEHHOM HCTOLLEHHH NOpo
POCTKOB.
OnHcaHHbIE Bbille ONBLITHI MO3BWIHJH HaM HACTOJMIBKO OBJIAdE€Th <«HBJEC

Huem IlanTanenyiu», 4TO MbI MOTJIH YHeE 3apaHee NpeJBHAETL pe3y/bTaThl

elLe He HCOBITAHHLIX KoMOHHauui, Tak, Korna Mbl [epeulyii K H2y4eHHIo
IHHAMUKY Opouecca, TO eCcTeCcTBeHHO ObLIO IIPeANOJIOKHTh, YTO MNPOIOJIKH
reJIbHOCTh OfibiTa (Bpemsi norpyxenus poctkoB B pacteop NHiNO;)
10JZKHA UMeTh TaKoe e BJHAHIE Ha Nepexo] OT HOpMaJIbHOIO OTHOLIEHHS
N".'.'.“ B OpaTHOMY — “1, Kak H yBeJHYeHHe KOHUECHTPALHH pac-
Nuwrp. = 4 Nenry

TBOpa, T. €. €CJIH Mbl, HampHMep, B 2-4aCOBOM ofibiTe HaO/IOAAJH NMPH 1aH
HBIX YCJOBMAX, UTO Ha3BaHHOE OTHOWIEHHE YXKe MEHblIe EIHHHIEBI, TO 3TO

He 3HA4YHT, YTO HA3BaHHOEe OTHOWEHHE YCTaHaBJ ICAd C HEPBLIX MKE MH-

HYT NDOdJIe MOrpyiKetl POCTKOB B HYXKHO aAymMaTh, HTO

nepebie NopuHu aMmMHarka (NPAMO JAHHOTO HJAH NOJYUEHHOTO OT peaiyKUHH
HNO; — Bce paBHo) OyAyT Bce ke moTpelaaATocd Ha oOpa3oBaHHE aMH-

AdKOIIATBCA B PaCcTeHHH, JaH-

108, a4 TOJABKO NOCaeAYIOUlHe MOPIHA CTaAH)

P——

OTnowlerue pacreduil & QMMUAYHOMY [ HUTPATHOMY RUTAHIIO

Hblll B pacTBope @MMHAK MEpecTaHeT MOCTYmaTh, 4 ©Opa3oBaHHBI 3a CYET
HNO; Oyner BeIIeNATsCA Hapyky. ONBIT BOO/HE NOATBEPAHT 5TH OMKHAA-
Hus. Bor HadHble, moay-

yeHHble € STHOJIHPOBAH- :__if U

15 = Fusdusie pormby pH 7 — NH,
HLIMH TPOPOCTKAMH TOpoO- et HND
xa l5-mHeBHoro BO3pacra [
(puc. 20).
Eciti 6b1 MBI He 3HAJH 14
Fis : | 12 g
MEXAHH3MA OMHCHLIBAEMOTO § e
10 -
SIBJIEHHA, . TO TPYAHO BbL10 p i
Obl MOHATH, MOYEMY 4Yepes ————
2 yaca TMOrJOHIeHO MEHb- \
2}
ile aMMHakKa, YeM uepe3 7 )

| yac, B To BpeMsa KakK Ko- I avan Tvaz_ oy

JHYECTBO noTpebaeHHbIX

Puc. 20. Bananue npofoa K TeAbHOCTH ONbITA HA NO-
HHTpPATOB IpaBHJIBHO BO3-  riolieHHe aMMHAYHOrO H HHTpPaTHOro asoTa 3THO-
pacTaer, HO Pa3 AEN0 HAET .'mpr'zlaan HBIM H pncmau:;;;:poxa 15-1HeBHOTO BO3-
O TNPOAYKUHH aMMHaKa 3a S

CYET HHTPATOB, TO MOHATHO, 4YTO OAHO FABJEHHE IepeKkpbiBaer apyroe. Ecau

L AMM-
3JeChb OTHOLIEHHE ke 3 TOJIBKO YMEHbLIdeTCHd, a enie He NEPEXOIHT B
CHHTP®
!I’i]‘llT]lt}L‘. TO $ICHO, YTO €C/JH Obl NPOAOJIXKHTL OIBIT, TO MBI Habaoaaau
N

6n1 mepeceueHHe KPHBLIX H MOEPEXOA K OTHOIIEHHIO <_ 1. Ho 1o xe

nepeceueHe KPHBBIX Ha-
OngaeTcsi B Hpegeaax
2-yacoBOro oOmbiTa, ecjH
B3ATDb }HJL"}E\']I ]'lJ]JIJ_‘(il BCe-
'O JIHLIBb Hd ABa [AHHA {_‘Til[)-
e, T. €. 17-aHeBHoro BO3-
pacta (puc. 21).

Tak kak 3Ta cepus OIbI-
TOB C TOPOXOM MNpOBeIeHa
Obli1a fl])}{ SHAYHTEeJBbHOM

BAPbHPOEBAHHH KOHUEHTpPA-

m”'_ (8 crymeneit, ot 0.001 Puc. 2]. Bauauue npoRonKHTEAbHOCTH ONBITA Ha 1O-

a0 0.2 n), Bodpacta pacTe- raomenue aMMHAYHOro W HHTPATHOTO as0Ta ITHO-

il (5 CPOKOB }'GO[JI{H} y MPOBaHHBIMH pocrxasilr‘lac;(;poxa 17-n1HeBHOTO BO3-

npH asyx cryneusx pH

(o H 7), T0 oHa nana OOW/bHLIE MaTepuan aas Gosiee ueTKOil AeMOHCTpa-
HH 3aKOHHOCTEH, MOAMEYEHHBIX [pH MPENKHHX OnbiTax. 3/1ech MpPHBEAEHb
TOJIbKO HEKOTOpble peabeHbie mpumepbl. Ha pue. 22 BuaHo BAHSHHE KOH-
HeHrpauuu pactsopa NH;NO; una mnosemenue 3HAYHTEJIbHO HCTOLIEHHBIX
pocTkoB ropoxa (19-H—21-it geub); 19-gHeBHbIe POCTKH * 0GHAPYXKHBAIOT
ApjaeHne [laHTaHeNIH NmpH BceX KOHLUEHTpAaLMAX, HO MPH HauGojabuiel KO-

S IMpsewwuaxkos 1. H.

4
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ueatpauny (0.2 n) 3ameuaercs yixe BbleJEHHE aMMHaKa B OKPY2KalOLUIHH KOp-
HH pacTBop. ITa KOMOHHALMA BJAMAHHSA KOHLUEHTpaluuH W Bo3pacTa He OblJa
oxBaueHa onbitamu [Tantanesnu. B caenyiomeii craaun (poctkd 21-AHEBHO-
ro Bospacra) HaGJiofaeTCsl Vike BbAEJEHHE aMMHaKa [PH BCceX KOHLEHTPa-
UMAX PacTBOpa, NpHYEM KpHBas BbIAEJNEHHS aMMuakKa NpejcTaB/seT MOYTH
3epKaJjbHoe H300paKenHe KpHBOH morJgouiendsi HuTpatos («reine Reduktion
ohne Assimilation»), kak y Bap6ypra B ombitax ¢ Bogopocasmu. Ha puc. 23
H300paXKeHO BIHAHHE BO3pACTa
POCTKOB MJIH CTENEHH HCTOILle-

N e
16 NH, _~ " Hus Ha ux otHowenue kK NH;NO,,
pHIZ - . o

f¢l -=—-HND, > npuyem npu pH = 5.2 mepekpecr
16 Gretmsie poCME: e, ; . - _
17\ 19:dnetneie d0cpi y aMMHA4YHOH M HHTPATHOH KPHBLIX
ol A (sBnenne [lantanessin) Hacty-
ol gori ot & naer mnepen 15-M gHeM, a K
: L 20-1HeBHOMY BO3pacTy HacTynaer
ok yXKe MepekpecT aMMHauHOH KpH-

i s
) > BOH ¢ ochi0 abcuuce  (Bbiaede-
i a1n _5']" HHe amMuaka). Ilpu HefiTpa/b-

PUEE—rr e Rl - ;
4001~ 480250 00050 407n 00250 Ql5n HOH K€ peaklHH MepekpecTt am-
MHAYHOH # HHTPATHOH KPHBLIX

} HACTYNMAaeT ToJbKO B 20-IHeBHOM

N ae
g. pH52 i T y Bo3pacTe; OfHaKo K 21-my aHio
YL 2rbebae  —— HNG, B e aMMHayHasi KpHBasi BCe-TaKH
3| oecmty e yxe npuOnHxkaercas K ocH abe-
2 o~ LLHCC.
"t ,// Takum o6pasoM Hame mpen-
5 e e = noJjioXKeHuwe 06 Y4acTHH ITpolec-
: COB  peAYVKUHH B SBJEHHAX,
o HabmonaBunxes  [Tantanenn,

ObiBUIEE CHavasa JHllb paboueii
THOOTe30H, MOCTEeNeHHO HAlIJIOo
NoJIHOe TMOATBepXKIeHHe H [03-
BOJHJIO OOBACHHTL BCe JeTallH,
SIBUBLIIHECS CJEACTBHEeM CJIOXKHOH
HIPbl nl)aKTnpUB (Bo3pacr pacre-
HHA, peakuusa Cpeanbl, KOHIIEH-
TpalKs pacTeBopa, BpPeMs MOrpyzeHHs B pacteBop). Ho Bce xe 1ad OKOH-
yaTeJbHOIl YETKOCTH pelIeHHs HEeXBaTaJgo oaHoro experimentum crucis,
KaKOBbIM HOJIXKHA ObLIA OBITH oﬁuapy}i{ena pPeNyKUMSA NpH MHTAHHH OLHHMH
HuTpaTtaMu, Gea BpeleHHs aMmuaka. B ocyuiecTsiaende  Hallleii MBICTH

4
2}
|
¥k \/
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Q0070 BG025a Gilsn GOTn G0Z5n dbn Gin  O2n

Puc. 22. Bausnue KOHUEHTPalHH pacTBoOpa
NHNO, ma noraomedne AMMHAYHOTO H HH-
TPATHOrO @as0Ta STHOJNHPOBAHHBIMH POCTKAMM
ropoxa 19-nHesHoro H 2]-IHeBHCro BoO3spacra

B. C. HUeanosoii 6wvu10 nposeneno e nepuon 1928—1931 rr. 3mauntesn-

Ornowenue pacrenud

BO3pacre POCTKOB, T. €. NPH pa3HoOM 3amndce
3TH BHOOJIHE MOATBEDIH/H HAIIH
Hue NO; u soiaenesne NH;
reM OGoJsiee 3HEpPruyHoOe, 4YeM
foable paHo cenautpel. Ko-
HEYHO, HAKOIIeHHE aMMHaKa
B TKaHfX MPOHUCXOAHT Gbl-
CTpee, ecJu JaeTcs, HampH-
mep, 0.1 n pacrsop NH4NOs;,
4eM MpH TaKoM JKeé pacTeope
NaNO;; ozHako pe3y/ibTaTel
NoIy4aloTCA HAaCTOJBKO YeT-
KHE, YTO HE OCTAaBJAIT HH-

KaKHX COMHEeHHH B BepHOCTH  Puc. 23. Bananne Bo3pacTa sTHOJHPOBaHHBIX pOCT=
. i - KOB ropoxa Ha norjiolleHHe aMMHAYHOTO H HHT-
Halero obbsicHenns. M3 MHuo- paTHOrO a30Ta M3 pPacTBOPa NHJNOS

I'HX OIEITOB C })OL‘TKF).\‘III pda3s-

HbIX pacTeHHH pa3HOro BO3pacTa, NpH pasHoH KOHUEHTpPalHH pacTBopa H
pasauuneix pH, Mbl npuBeneM ToNbKO CJAEAVIOWHI MNpHMEpP JUIA MPOPOCT-
KOB ropoxa |9-nuesHoro Bospacra.

OXMHIAHNA, pHabJ01a10Cch

PocTtku ropoxa (l12-yacoBoit onmnlT)

| Konuentpauns NaNO, | 0 0.05 l 0.10 0.20 ' 040 n I

' [ (& mr) | |

i.ch. pH = { Moraomeso N—NO, ‘ 0 12.1 22,6 18.2 21 .3 |

I =40 Bruineneno N—NH, | 0 6.4 14.5 14.8 13.1 |

Hcx. pH = [ Toraomeno N—NO, 0 18.4 19.4 22.1 30.5 |
= 5.9 | Bnineaeno N—NH, 0 2.3 6.8 9.7 10.2

|

Hex. pH = | TNoraomeso N—NO, 0 19.7 20.1 24.6 ’ 3 ) W
84 | Bunizeneno N—NH, 0 9.2 13.5 19.4 16.2

3necs BHAHO, YTO BO BCEX CJIVHAIX EbIAEJEHHE aMMHaKa PacTeT BMecTe
¢ konuentpanueii pacteopa NaNOj, wo npu pH = 5.9 Buisesnenne ammuaka
MeHee 3HEePrHYHO, TaK KakK 3Ta peakuus Oovee GaaronpusiTha AJAsS ropoxa,
yem pH, paBnoe 4.0 n 8.4, n HapyuleHHe NPOLECCOB CHHTE3a MpH Heil Me-
nee Bbipaxeno, Oco6GeHHO 3SHEPrHYHOE BLIJEJEHHe HMeJ0 MeCTo Npi
pH = 8.4; 3pece KpuBasn BbiJeJeHHA aMMHMakd HauOoJee npub/anKaercs K
3€PKaJIbHOMY M300paKeHHI0 KPHBOI MOTJIOUIEHHsI HHTPATOB, T. €. K CJay4aio,
HaGmonasuiemycss BapSyprom B ero onmiTax ¢ BopopocasMmi («umcrass pe-
AyKuus, 63 acCHMHUJISLHE» ).

Hna aHaJoOrHyHOro ONbIT& ¢ JIONHHOM NPUBEAEM TOJMBKO rpadHuyecKoe
naobpaxsenne (puc. 24), cMBICJ KOTOPOrO MOLATEH H3 BbilIecKa3aHHOTO.

Taxkum 06pasoM NpolEecc BOCCTAHOBJIEHHS HHTPATOB OKAa3biBAETCA OY€Hb
YCTOIUHBBIM, pacTeHHe YNOPHO COXPAHAET CnocobliocTs K DEeNyKIHH HHTpa-

a - * £ =1 I o e
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YyrJeBofoB B HHX. OmbITh
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Boo6iie #eo6XxoauMo CUHTATBCH C TE€M, 4TO MPH MOMEUeHHH PacTeHwuii
TEMHOTY HapylieHHe CHHTeTHYEeCKHX NMpoLeccos MNPOHCXOAUT B H3BECTHOM
MOpAiKe, HAYHHAS OT BLICHIMX CTYMEeHEelH JECTHHIUbI K HUSIIUM. '

[Tepebiv npexpatiaerca cHHTE3 GENKOBLIX BeIIeCTB, HO CHHTE3 AMHHO-
aMH0B, KakK acnmapardH W rJ0TaMdH, NPOAGJIKAETCA OYeHb AOJATO elle H

B TeMHOTe, u eule AOJbIIE CO-

:'é’l J::::/ XpaHseTrcs CcrnocobGHOCTE K pe-

§ L AYKIHH HHTPATOB X0 aMMHaKa,

o oH 48 KOTOpasi HMeeT MeCcTo [axe H

O T TOrga, KOrga CHHTe3 ;m‘u;uus ViKe

Hinee He: WAeT, HO paHee o6pasosas-

' WHecs aMHAbl eule YCTOHYHBHI,

e e ] H, HaKoHel, Kak MpeIcMepTHOe

i sIBJIEHHE MPOHCXOAHT «PacIyCcKa-

it DTl LUt 17 HHE  KpYXKeBa» — pacmaj pa-

7 -"'--,._\_'__ ST T E Hee oOpasoBaBlIHXCH  COemH-

e HeHHH ¢ o0pasoBaHHeM aM-
il MHAKA.

2 Bedenews asomn 8 dude awmnicha TakoB xox mpeBpalleHud,
L__'_ | 1y ecNH H3BHE DACTeHHS He [oJy-
7 995 07 72 fuaNoNDy  yapor azora. Ecam ke B pacte

Puc. 24. lMoraomenne HUTPATHOrO H Bhifese- HHe [MNOCTYNnamwT HHTPATbl HJIH

HES. SMMEARUALL.AB0TA. NONDACTEAME. MAVREA. ATPAThL, “TO B 1EPEEIX CTalHx
(npu natagun NaNO;) B sasucuMocTH OT pH u 5

KOHUIEHTpauHHw pactsopa NaNO, [IpopactaHHd OOBIYHO 3a BOC-
CTAHOBJIEHHEM HUTPATOB N0 am-
MHaKa GbICTpo cieayer o6pa3oBaHHe aMHIOB M aMHHOKHCJIOT W aMMHaKa He
Hakonasgercs. Ho ecau mpu HegocTaTke yrieBOJAOB CHHTE3 aMHAOB TOAAB-
JieH, TO ¥ BHICIIMX pacTeHHi HabalogaeTcsa T4 xke kapTHHa, Kakyvio KocTeiuen
Habaonan y rpubos, a Bapbypr — y Bozopociieii: BOCCTaHOBIEHHE HHTPATOB

HIeT, a aMMHakK, He NoTpeGJeHHbli B MPOUEccax CHHTe3a, BbIAEAAETCS Kop

! [Ipn onmtax ¢ NOBBIIEHHHIMH =~ KOHHeHTpauuamu NaNO: Ham
YCTPaHsTh eHie BO3MOMKHOCTL NPENNONOXEHHSN, YTO BHICOK:

KOHOEeHTpaLnA
TaKOBadA 34 H3BeCTHHM [MpelejioM MOMXEeT CTaTbh [i!)l['."'.!li.’ll"! BEIOEJEHHA pacTeH}
dMMHaKa BCIEACTBHE HACTYIJIeHHd ABMEHHHA pacnana a30THCTHIX BeuecTs BHe BCAKOH
3aBHCHMOCTH OT NpPHCYTCTBHS HHTPATOB B OKpYXalomem pacrsope. H3gecTiio, HTO B
HavYalbHBIX CTaJHAX YBAKAHHA MOJYYaeTCA TaKoe YCHJIeHHe OKHCJIHTeJbHBIX MNPOLEeCccos,
YTO H NPHCYTCTBHE YIVIEBOAOB He chmacaer ot :_'l:.'rJ!JKOr() pacnaia benkos, C f)l';!].‘l'!f'u-

BaHHeM acnapardHa H 3aTeM aMMHaKa. Moxuo ©Obijio omacaThed, qTO MOBRIIIEHHOE

OCMOTHYeCKOe [aB/jeHHe pAcTBopa MOXeT BHI3BATh NojolHue Ke ABIEHHA B KIeTKAX
TKaHH. [1o5TOMy MBI CTaBHJIH KOHTPOJBHHe onbiThl ¢ pacteopami NaCl mpn sHaunTeb-
Hoft konuentpauuu (Hanpumep, 0.2—0.4 n). Oanako npH Tex BO3PACTAX pacTeHuii H
CpOKaX, ¢ KOTODHMH ME HMelH jedo ‘B pafoTe No pelyKIHH HHTPATOB, 3TH HABJEHHHA
He HMenm MecTa, Kak 3To BHAHO H3 KouTpoasHsix omutoB ¢ NaCl (mogpoSuocti cm.
wassanHoit paGore B. C. Mmawosoit), Ho ecau B3ath pocTku 25—27-1HeBHOro BO3pacT:
W 3HAUHTEJIGHO YBEJIHYHTh CPOK ONHITA, TO MOXHO, NEHCTBHTeNbHO, HaGIOXATh HAYAND
punenends NH; ywe me 3a cueT pedyKUHH HHTPATOB, a4 3d@ CYeT riyGOKOrOo BHYTPEHHE-
ro pacmajla asoTHCTHX BemlecTs B TKAHAX MPOPOCTKOB.

Ornowenue pacreutidl
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HAMH B OKpYKalOWHi pacTBOP. DTOT NPOLECT BOCCTAHOBJEHHS HHTPATOB He
npekpallaercs Jdaxke Toraa, Korad, kKasajaoch OLi, PacTeHHIO HexBaTaer
YIJeeonoB AJds Gosee nacylIHLIX MOTpeOHOCTell; oH NMPOROJIKaeTcst ¢ 60Jb-
UM YIOOPCTBOM J0 NOCGIEAHHX CTaAHi UCTOLLCHHSA pacTesHs, Ha H3BECTHBIX
CTYNEeHAX 3ITOro HCTOLIEHHA MOXKHO HAGMIONATh MOYTH NOJHOE COBNANEeHHe
MeX 1y KOJHYECTBAMH INOrJoLIeHHbBIX HHTPATOB W 06pasoBanHeM aMMHaka,
MoKa HCTOLLEHIIe He JI0HAer 0O TAKHX IMPEIe/ioB, YTO HACTYI&l0OT NMPOLECCLI _
Ae3aMHHNDPOBAHUSA W Je3aMHIHPOBAHHSA, H pacTeHHe mnorubaer oT aMMuau 3

lennsi. Jra nHo- i i

HOrO OTpat

CJAel10BaTe/ IbHOCTL SIBJIeHH I

B BHAe CJAeIYIOUleH CXeME
(pHc. 25

Te onbiTel, pe3yJabTaThl
KOTOPBIX MBI Bbllle OIHChI-
BaJIH, NPOH3BOJAMJHCH C pPOCT-
KaMH,« HAXOOHBIUIHMHCH HJH

I
L
VMOHET OLITH npeiacraejeHa
|

Bo Il craauu wucrouleHHs 3a-

naca YraepoioB (M TOrJa Bbl-
AeNeHHS aMMHaKa COBCeM He
Oe10), uad B III cramum —
B 3TOM (Jyuae BblaejeHHe

Puc. 25. CxeMa, HAMOCTPEPYOILAd BAHAHHE 3amaca
:-"I‘.'IL".IZ{J,'J.UB Ha [IpOllCCCh] IIPCBP&I.I]{_‘I:I}]H d30THCTHIX
BEUIECTE B pPacTEHHAX

AN STaKa H&Iﬁ,']](].l{].'ll'L‘h, HO

B Npeje/ax, He HNpPEeBbINIalonHX KOJIHYeCTBa peAyUHPOBABUIHX HHTPATOB,
NpH INEepeEXojie Ke K [V cranuu HayHHaeTcsd BbIAEJEHHe aMMHakKa, 3HaydH-
re;IbHO Mpesbllnaiouiee MorJollieHHe HHTPaToB, 3TO yKe NPEACMEDPTHOE HAB-
JIEHHE, C pacmaloM AMHHOKHCJIOT H aMHJIOB.

ITH gBJenHsd MOXHO Ha6101aTh, HaNpHUMEpP, HA POCTKAX TropoXa, Bbi-
AepKaHHLIX B TEMHOTe B TeyeHHe 21 aus, ecan B3saTh pactsop NH NO,
AOCTAaTOYHON KOHUEHTpPauHH; BOT nmpuMepnl 13 onutoR B, C. UsaHnoBgoii:
Boapact poctkoB (B AHAX): 12 15 17 19 21
npH xoHuentpanvu NHNO, 0.1 n

N — NH, 39.0 34.3 3.4 —0.4 < —48.5 %

_ _ N — NO, 33.1 37.6 11.9 14.8 8.1 k

IToraouweno asora 5 £

(B Mr) npH KouueHTpauun NHNO, 0.2 n

N — NH, 27.9 10.1 3.8 —0.6 —33.9

N — NO, 23.1 113 11.8 16.0 3.0

¢

3nech 12-aHeBHbIe POCTKH BeAyT ceba HopMaJabHO; B 15- u 17-gHeBHOM f

3 I

EO3pacTe HACTynaloT spjeHus, HaOmoaasHecs [lanranennn; B 19-gHeBHOM
BO3pacTe HAUHHATCs yXKe BblJeJeHHe aMMMaKa, XOTd B Npejesax, Aajeko
OTCTOALLHX OT pasMepoB LOTJIOULEHHsI HHUTPATOB; H BAPYT, B 2l-aHeBHOM
BoapacTe TEPAETCH BCAKAS YCTOHUMBOCTB, H HCTOLLEHHbIE POCTKH «HCTEKAIOT
AMMHAKOM» KaK MPOAYKTOM I".'I_\_":‘}t]]\'[_]]‘o pacnajga a30THCTBIX COCTaBHBLIX Ya-
creit pactennsa. 1o u oTBeyaer IV craamm no npuseleHHON cxeme.




0 BIASHAH BO3PACTA ACCHMHJIHPYHIMUX PACTEHHI HA CROPOCTH
NOTJAONMEHNNA NH, H NO, H3 PACTBOPA A30THOREHCIOI0O AMMOHHA

B paGotax HekoTOpbiX aMepHKaHcKHX aBTopoB (Naftel, 1931, Stahl

1935) npuBedensbl Gbliy JaHHBIE, FOBOpALIHE, YTO B TO BPeMsi Kak

TaJAHAX Pa3BHTHA pacTEHHHA NOrJIOUIaloT [IPEHUMYILIIECTBEHHO aM

MHAaK, B Oovsiee MO3JAHH

raagudaXx HacTynaeT Nepexold K oBpaTHOMY COOTHO
IHIEHHIO, ¥ HHTPATHBIH aso morjioutaercss  GeicTpee aMmmuauHoro. [Tomumo
001le()H3HOJIOrHUECKOTO HHTepeca, 3TOT BOIMPOC HMeeT MpaMoe MpakTHYe-
CKOe 3HaueHHe, TaK Kak, ecaH Obl TakKoe [0JIoKEeHHe [MOATBepaAHJIoCh
npH MogKopMkax B Oojiee mo3anHe cpoxu 310 Obl10 OBl AOBO 1A 3aM
I 1M N 'TA ia
s
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Pye,, 26 BIRaKHe. BO2NALTA. ACCUMMMANGT DU pacTei i
~ OBCa Ha MOrJOWeHHEe HHTPATHOrO H AMMHAYHOTO a3oTa
us pacreopa NH,NO, (onur Craas u [llaiisa)

Bor rpa:pnuecxoe n3obpaxenne peaynatama onwitos Crana n IIIanaa
¢ oscom (pmc. 26).

Ham ¢ camoro Hadana BBIEOA dAMEDHKAHCKHX aBTOpPOB Kas3aJcda MaJio-

BEPOATHLIM MOTOMY, YTO Ha NMPHMepe CaxapHOI CBEKJbI Mbl HaOJIONAJMH Kak
pas o6paTHoe: B TO BpPeMst KAK Yy BCXGAOB CBEKJbl JIErKO BbI3bIBAeTCS
«aMMHayHoe OTPAaBJIeHHe», PACTeHHs C Pas3BiTON acCHMHJIHpYIOUleH MOBepx-
HOCTBIO Gaarofapsa Xopomemy cHaGXKeHHIO yriaeBolaMH IMPEKPacHo crnpas-
asiores ¢ ammuakom (onbitel MBanoroit, Jnxkycapa u ap. B nameft naGopa-
TopuH). !

1'l'lpanna. OAHAMAW 1 Yy Hac HaGmiofanca cayuall mepexoja oT mepeseca MOrMo-
menina NHi mam NO; k o6partnoMmy cootHomenuio, a umenno, B onwrax H. C.[lynosa

Feaun Mot pabaogain HEMeHeHUA 303DACTOM

] K OTHOLIeHHID % <L 1, TO 3TO ) THOJTHPOBAHHBLIX POCTKOB, ¥

{OTOpLIX eLlle XBaTta/jo YrJjeBOOgOB Ha PeaAyKLHIO NOz: B NHi, HO cuuTes

IMHJ0OB YXKe He lIeJ; Torjaa 3ta peaykuus 6e3 norpebienus NH; B npo
[ecce CHHTe3a coamaBaja BHAHMOCTb siIKOObl Jyumiero morJdotenus NOg,

yemM NHi;. Ho kak nousite Takoit mnepexox B onbitax Crana u llaisa
aCCHMHJIHPYIOLHMH pacTeHHAMH (oBec u rpedykHxa), KoTopble Oyaro Obl
[0 LIBETEHHS MNpPEAMOUHTAIOT aMMHaK, a 1€ [BEeTEHHS HUTpAaThI?

[IpucmatpHRasice GanxKe [IOCTAHOBKE OMNbITOB AaMEpHKAaHCKHX aBTO-

1

DOB, ' MBI rmp ITHJIH [ OKVIO NO3HPOBKY asoTa

HX ONBITAX P ]
GeccMEeHHBIX pacTBOpax JaBas
onbitax Stahl u Shive pacrtsop

TBOpa, B TO BpeMS

OOMEHHBAJICAl Ha HOBBIH Ka’<Able CYTKH, TO 3TO O3HA4YaeT, 4YTO OHH JAaBaJjiH
pacteHHsam 3a 80—90 aueii onbita B 240—270 pa3 Gojblue a3ora, 4eM UM
rpebyerca /s 3aBeplieHHs Bcero UHKma pasBuths mo IenbpHresio! Takue
[03b] pacTEHHA MOIJIH BbIHECTH TOJIBKO [MOTOMY, HTO GoJsiblllast 4acTh a3o0Ta
NpoXoAH/Ja MHMO KOpHeH, HO Bee Ke, Kak OyaeT BHAHO HHXKe, HMejda MecTo
[eTIPECCHA pocTa HM3-3a H3ObiTouHON KoHueHTtpauun NH;NO;,

Torna y HAac 9BMJIOCH MOLO3DEHHE, UYTO NpH TAKOM p HEBEPOATHOM HEPL-
KopMe pacteHuii asorom B Buae NHiNOi, kpome mnpaMoro HOCTyIJIEHHS
AMMHAaKa H3 3TOH COJIH, HMEJO MECTo elle oﬁpameanue dMMHaKa 3a cyer
peaykund NOj; a ecau Gaarogaps u36bITKY aMMuaK He MOr ObiTh Bech Mo-

Tpebiien B mpoleccax CHHTE3d, TO H JAO/DKHA MOJYUYHTHCA BHAHMOCTb Jyu-
¢ Kykypysoit (crepuiabhble Kyastyps, 1912 r.), olHako STOT ONMWT HECPAaBHHM C OMNH-
TaMH aMepHKaHCKuX astopos, Tak kak y M. C. Illlyroa nuTaTelbHBt pacTsBop He
GOHOBARJCH H [OTOMY, €CJIM PacTeHdss B MePBYI0 NOJOBHHY MH3HH NOrJOTHAH GoJiblie
NH;, uwem NOj; TO Ko BTOpoil MOjJOBHHE ONBLITA OHH HMENH [e10 Yyxe He C
NHiNO;, a c cymmoit NHiNO; + HNOy (uam poo6me RNO;); kpome Toro, #3me-
HHJICR COCTAB H OCTaJbHON 4acTH MHTATENBHON CMecH, 4TO Takke He OHUIO  YuTeHO.
UrnfsL LHT0LJLTNTE. OTUOMIREYL,, K VEYRYAEL. NAzuux ro3pacTor. X NHNOa (npurom ¢ co-_
XpaHeHHeM COOTHONIEHHA JPYrHX KaTHOHOB H AHHOHOB), HEOGXOAHMO BECTH ONHT C
CMEHHBIMH PAacTBOPAMH H/IH C TeKywHMH KyabTypamu. MmeHHO Takas NOCTaHOBKA oOfibl-
ta uMena mecto B paGore Ilmuaa (Karl Schmied, Ueber die Geschwindigkeit der
Stickstoffaufnahme aus Ammon- und Nitratsalzen. Inaugural Diss., Hohenheim, 1930),
KOTOPHIi BHIPALIHBAJA KYKYpy3y B nuTtatenbHoift cmecu Kuoma, W B onpesejeHHoM BO3-
pacte JaBaj pacTeHHSM Ha H3BecTHHI cpok Toabko pactsop WH4NOs, a sarem ompe-
aensa xon noraouenus NHs m NOs. Ilpu stom IImMua KoHCTaTHpOBaJ, 4TO Kak y Mo-
noaeix pacreuuii (20-1HeBHOro Bospacrta), Tak u MNO3AHee, B CTaAHH UBeTeHHs, BCeria

aMMHaK nornomancs ObicTpee, wem NOs. Bor uplmep H3 3THX ONLITOB A5 pacTeHHi 74-

AHeBHOTO BO3pAcTa:

Hagaawiaa Ocranoce yepes
?: "::m‘,"’:: 1 se 29aca §usca 4 vaca 6 gac. 18 wac.
N auMmaxs. . . .. ... Ay 08 03 0 0 0. 0
N agrpatosft . . .. .. 2 1.4 1.2 0.7 05 0.05 0

! Stahl and Shive. Studies on Nitrogen Absorption from Culture Solution,
Soil Science, XXXV, 375 (1935).
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lero NorJolleHHA fIIIT]}llTElH, yeM aMMHaka. A 4TO 3TOT [I})UU.L'L'C JAOJIHEeH
CHJIbHEE CKa3aThCs MMEHHO Moc/e [BeTeHHs, 4eM [0 Hero, BHITEKaeT NpocTo
H3 Toro (akra, yTo K 3TOMY BpeMeHH DAacTeHHsl, y)e MOCTPOHBIINE IJaB-
HYIO Maccy CBOHX OPraHoB, Aajibllie CHHXKAIOT CBOIO Motpe6HOCTL B a3ore, H
HacTymaer nepuox npeolbsajaHHs [epeMENICHHsT a30THCTHIX BelecTB (H3
JHCTLEB K 3aBfA3AM) Hal HX MOCTYMJeHHeM H3BHe. TakuMm o6pasoM BJIHf-
HHe BO3pacTa 3Jech A0JAKHO ObiTb KOCBEHHBIM, JI€JI0 BOBCE HE B H3MEHEHHH
orHoirenns pactenuss K NHy u NOj, a B cHixenun obuiel norpeGHOCTH B
d30Te.

[—[[Hf ITHX [liit‘L'_\'}KJ,ellli}I)C Mbl HCXOIILIH He TOJIbBKO H3 JaHHBIX HAIUHX
ONBITOB C ITHOJHPOBAHHBIMH MPOPOCTKAMH, B KOTOPBIX Obijla AOKa3aHa BO3
MOJKHOCTb MOHHKEHHOTC MoTpe6/IeHHA I JaKe BbUIEJTEHHS aMMHaKa KOpHs
MH !'IP(J]HJCTKUB I'Ipll H30LITOYHOM MHTAHHH HX HEIT[)U']'E[.\[H. HO HMeEeJIH elle

,Biay onbitel Kaeitna u Kuccepa, Kotopoie Ha6miofaan BhIIEJIEHHE aMMHAaKa

Hy EH.'.L‘FI.\TH;‘II‘I]’)}’I(}UUL“: pill"l’{.’}{[llui, €CJIH HHTPATHOE NMHUTaHHE ABJIAJIOCH L'JJ-IHII—
KoM OOHJIBHBIM. ITosToMy Mbl B pellldyin MpH MMOBTOpeHHH OnbiToB Crans
lilaiiBa npHMeHHTL pasinuHpie Kosuentpauun NH(NO; a takxke npomsse-
CTH NPOBEPKY Ha BblIeIeHHe aMMHAKa MNpPH IOBLILIEHHLIX KOHLEHTPAallHAX
KAK 3TOH coa1H, Tak H npu 3ameHe ee NaNO:.

OnwiTel, npoBegerHHbie no Hamemy ruany B. C. HMipaHnopoii, Bnojase mnoi-
TBePAMIH HAUIM TPEANONOMXKEHHS O 3aBiCHMOCTH HaGJIOAaBIIHXCS aMepH-
KAHCKHMH ABTOPAMH ABJEHHIl OT M36bITOUHOH KOHIEHTpalUHH MPHMEHEHHbIX
umu pacteopoe (240 mr asora Ha Jurp). Bor mpumep BIHAHHS KOHUEHTpa-
unn NH4NO; na nosenenne oBca (B Tekyuux pacrsopax) B 50-aHeBHOM
BO3pacre:

Konuentpaunua NH,NO; (mr ua autp). . . 24 48 240 360 480

3 INEL, TR ity 0.8 8.3 11.6 —19.1 —10.3
Horaomeuo (UEN) \ ¥ MOg 4 o v £ 4dt D200 48 11780 0 213 kTS
Cyxo#t Bec pactenuii B KOHUe onnTa (B r) 26.4 41.0 28.6 20.2 15.3

OTCIO,J,}] BHAHO, YTO HMEHHOD KOHUEHTpalUMsa pacTBopa ABJIACTCH [p{lKTU-
poM, BBI3BIBAIOLIMM aHopMajbHoe oTHomeHwe pactenns kK NHy u NOs; npn
CHHIKEHHH KOHIIEHTPAUHH B O pa3 pa3BHTHE pacTeHWH yJaydliaeTca H aM-
MHAuHBIH 430T MorJolaeTcs cHibHee HuTpatHoro. Ecam mnpu 240 mr N
HMeloT MecTo Te Xe aBjeHHs, Kak y Craaa a llaiiea, o npu 360 u 480 mr
na6aio1aeTcsl HEUTO HOBOE, Yero aMepHKaHCKHe aBTopsl He HAG/MI0a/IH,—
RLIZle/IeHHE aMMHaKa B pacTBOp, OKpyXKamouini KopHH (uudper obo3nauaior
norJolleHHe HAH Bbigenexnne B Mr N 3a CyTXKH HA OAHH cOCynd).

Taxum ofpa3oM Ha acCHMHJIHPYIOUIHX pacTeHildX Mbl HaOJIOLaeM Te Ke
SIRJIeHWA, KaK H Ha 3STHOJMHPOBAHHBIX, HO TOJIBKO [IpH ropasmno DodbllieM

= w - N gaanre
IT[HITUKL‘. A30THCTOH TMHULH: I'[])i[ K])HHH(?)! ee H30bITKE OTHOLIEHHEe _r'.’.i".
Numrpe

CTAHOBHTCS, MpH H3BECTHOM BO3pacte pacTeHusd, MEHbUIE ETHHHILBI, MpH
JHanrbHEHIIEM MOBBILICHHH KOHIEHTpauuu Habja104aeTcsd BblAeleHHe aMMHAKa
EO BHEIIHIOIO Ccpeny.

Crout TONIBKO H36exaTh TOro KpaiiHero nu3GbITKAa a30Ta, KOTOPLI HMe:

O sausanuy sospacra pacrenud wa ckopocte nocaowgesus NHs w NOs 121 i

mMecto B oneitax Craaa u llaiisa, H sgBJeHNA, cNHCAHHBIE HMH, HCUE3aI0T
coeceM, Tak, ecqim OorpaHnuHThCH BBeleHHeMm 24—48 MrT Ha JUTp pacTtBopa
(emecTo 240), To 80 6Ce cTaduu pasBHTHS AMMHAK TOTJOUAeTCA GICTpee,
yem NOj, Kak 3T0 BHIHO H3 CJIeAYIOUIETO MpHMepar

Bospact pacTeHus (B JHAX) 40 60 80 90
[Moraomeno N 3a famMmuauHoro 11.4 12.1 7.9 9.1
24 gqaca (B mr) 1;g;i'rpa"rno|‘n 9.9 6.3 4.1 4.8

[Ipu noeTopennu ombiTa ¢ TOH Xe KOHNEHTpallHel, ¢ KOTopoi paGorann

Craap u Illafis (240 mr), MBI NCJAYYHIH TAaKOH YK€ XOA KPHBBIX MOIVIOLLE-

HHSI, KaKoii HaGaIoAa/ICa Y HAX; TaKikKe MOJy4YaloTCsl «HOXKHHIBI», T. €. Mepe-
Kpect Jaunuii nornouenuss NHy u NO; rae-1o okoao cragnn upetenus. He

najee oOHapyXHJIOCH Xa- 3
pakTepHOoe  jomonHeHme: [ N4 :
eciai He crnemutb yOpath g E ]
pacTeHHs MpH CO3peBAHHN e
JEpeH B MeTeJKaxX OBCd 12} /

IIEPpBOr0 ypoxasi, TO TNOA 4

BJHSIHHEM H306bITKa a30TH- gl

CTOH mNHIIA H3MEeHseTCH §

OObIYHBIH THI pasBHTHA O]-
HOJIETHErO 3JlaKa, a HMeH-
HO: Y3eJ K}'IILE‘HI[F! He O0T-

<=

L]

97 G

MHpAeT, HO HayHHaeTcs Eospacm
g pacmenud

BTOPHYHOE KyuieHue, 00O- 4 L.

ETR . e Puc. 27. llornomeHHe aMMHA4YHOIO H HHTPATHOIG

pasyercs «HOACEd», H €CIH  a3513 ys pacrpopa NHNO, acCHMHAHDYONIHMH pa-

Obi nmepeHecTH pacTeHHe CTEeHHAMH OBCa pPasHOro BOspacta (NpH KOHHEHTpa-

uua 240 mr N Ha AdTp)
B TelJioe MoMelleHHe, TO,

oueBMAHO, Toayuuncs Obl

BTOpOil ypoKail 3epHa OT Tex e pacTeHuii. JTO HAYaJ0 HOBOH MKH3HH,

HOBOH BCMbIIKH CHHTETHUYECKHX Nnpoueccoe XapakKTEpHO OTpaxKaeTCd Ha

XOjle KDHBbIX: KOHIbI «HOMKHHI» HAYHHAIOT CHOBA COJNHIKATHCH H MPOHCXO-

IMT BTOpOe mnepecedexue Juuuil (puc. 27), T. e. onsrth, NpH npeob/anaHiy \
CHHTETHUECKHX MpPOIIECCOB, MOIVIOUIeHHe aMMHaka OGepeT Bepx HajL MOI.O-

mennem NOj, u X04 KPHBBIX, KOTOPHIl ¢ Mmepeoro B3risaa mMor Obl KasaThb-

sl KalpH3HLIM, MOJydYaeT CIOJHA 3akoHoMepHoe obmnaAcHeHHe. '

1 Bor OCHOBHHE Llililu]!:l LA 3TOro HAalero OfbTa:

Bospacr pacrenuit (B amax): 40 a0 ] 50 80
MoraguieHo ML 00 11.0 11.8 0.32 R.2 13.8
azoTa (B Mr) NOg ... . 10.0 17.9 14.2 5.0 1.0

B 60-1Heseom Bo3pacte BHAMMOE MOrJIOHIEHHE aMMHaka npuGausuiocs K Hyaio. Ha
Aese 3T0, KOHeuHo, ©O3HaYaeT TOJBKO TO, 4TO JIeHCTBHTE/NBHOE MNOMVIOMIEHHE AMMHAK:
Gmao womneHcHposado ofpaszoBamuem ero 3a cuer peaykuun NOs. Hurtepecuo, uto ma
yeprexe, nomellennom B pabore Craas n llafiea, rtakke Bugen H3BecTHEIH nepenom
B CTaJMil CO3DeBaHHA M HekoTopoe cOjMiKeHIe KOHUOB «HOXKHHI®, HO OHH He MpPOLOJ-
MNIH ONmEITa JOCTATOYHOE BpeMs, uYTOGEl OOHADYMXKKIOCHL BTOPOE MepeceueHie KpPHBLIY
noraomenns NHe 1 NOs, Koropoe sHaGaiogann M,
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Upe3seluafiHo XapakTepHa KapTHHA, KOTODYIO Mbl MOJYYHIH B OMBITE
koHuenTpanucit 480 Mr Ha JHTp, T. €. YABOEHHUH [POTHB MPHMEHEHHOH
Cranem u UlajiBoM,— 31€ech Bce MOCJAEACTBHA MepeKkopMa pacTEHHil a3oTom
BBISIBWJIHCh C 4Ype3BbIYaiiHoil  pesbeHOCTRIO  (pHC. 28), W T0, uTO GBLIO
ckpbiThiM B onbiTax Crans u IlllajiBa, cTaso OYeBHIHBIM.

OTtMeTHM TpH O0CODEHHGCTH 3TOTO OMNbITA: BO-TIEPBBIX, repeceueHHe KpPH-
8bIX MOIJIOIEHUS 3/IeCh HACTYMHJIO MHOro panbile, yeM y Crana u [llaisa;

30N w2
% NH,
B~ ———HND,
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bovacn 1520 30 W W W
pacmaval 0 & &7 Ohgr'

t'ac, 28, lloraomenHe aMMHa4HOro H HHTPATHOrO

asora u3 pacrsopa NHNO, accuMHAHpYODIHMH

PACTEHHAMH OBCA PasHOro BOSpacra (IPH KOHUEHT-
pauun 480 Mr N Ha autp)

3aJ0JIr0 /IO HACTYIUIEHHS! CTaJHH LIBETEHHA pPAaCTeHHS YiKe He MOIJIH He-
MoJb30BaTh BeChb aMMHAK, AOCTABJABUIHHCA HM W3 ABYX HCTOYHHMKOB (Ha-
Juunocth roroBoro NHj; B pactBope u ero obGpasoBanue 3a cyeT peIyKIIHH
NO;); BO-BTOpPHIX, BCJEJA 3a NEpBBIM NepeceieHHEM aMMHAYHOH KPHBOH (c
KPHBOH HHTPATHOH) 31ech HACTyMaeT ee BTOpPoe MepeceyeHHe C OCbiO abc-
IHCC, T. ©. HAUHHAeTCA BhblIEJeHHe aMMHAKa B OKPVIKaIOUIHil pacTBOp, 4ero
ne 6eisio v Crans u llajira; u, B-TpeTbHX, ICHO BhIpaKeHO NOCAeRYyIOlLlee
BO3BpalLIeHHE K HOpMe Naww > | korza nocse CO3peEaHHsl 3€PeH B MeTel-
Kax MepBoro NOKOJIEHHS HAUHHAIOTCA BHOBE CHHTETHYCCKHE IPOIECChl, BbI-
BaHHble BTODHYHLIM KYUIEHHEM.

ITH fABJEHHSl BNOJHE OTBEYAIOT HalueMy O0DBACHEHHIO Pe3yJbTATOB OIbI-
roe Crans W llaitea, oCHOBAHHOMY Ha TOXKIECTBE IMPOIECCOB Y HU3LIHX M

O eauanuu esospacta pacrenud wa ckopocre no2aoigenus NHs u NOs 123

BLICUIHX pacTeHHit (HamoMHuM (GOPMVJHPOBKY /LI mofoGroro ciaydas y
Bap6ypra: «Reine Reduktion ohne Assimilation»).

[Ipn Bceif YETKOCTH MOJNYUEHHBIX pe3yJbTaTOB BCe Xe OblI0 HHTEpPecHO
VCTAHOBHTH HAJIHYHOCTH  BOCCTAHOBIIEHHS HHTPATOB, ¢ o6pa3oBaHHeM
aMMHaka B TAKOM OMLITE, B KOTOGpOoM Obl aMMHAK COBepPUIEHHO He BHOCHJCH;
I 9TOrO ONBIThl  OLWIH: MOBTOPeHbl B Toll Ke o06CTaHOBKE C 3aMeHoi
NHsNO; na NaNO;.

BoT npumepnl H3 3TOi CepHH OMbITOB:

Boapact pacrenu# (B auax) 35 45 35 65 15 85
O6unapyxeno NHy, [ 28 mr 0 0 0 0 0 0

B pacTBOpE NpH { 280 mr 0 0 2.8 12.7 19.71 15.61

KOHUEHTPaluHH \ 560 mr/a U 0 10.8 28.5 6.9%" 12,2

Ortciofia BHAHO, 4To K nph 3amede NHyNOj3 cenutpoil o BTOpYyIO Movio-
BHHY BereTallHOHHOro MepHojia, Korla noTpedjexHe .a30Ta Ha MOCTPOEHHE
OpraHos yMeHbLIAeTcs, HMEET MEeCTO BblAEIeHHE AMMHAaKa B pacTBOP, OKpY-
A AIOLUIHH KU]?HH.

J1oil cepueil onbiTOB AaHO GbLIO OKOHYaTe/bHOE MOATBEPIKAEHHE TNpa-
BHJIBHOCTH Hamero oOOBACHEHHS pe3yabTaToB, noayuennsix Crajem u
[ITafioM npH HX ONbITaXx.

XOTa pe3ysibTaThl, HMH ONHCAHHbIE, NEHCTBHTEJBHO HAGJI0AAIOTCA MpPH
coOJIIONEHHH TEX JKe VCJIOBHH NMOCTAHOBKH OMNBLITOB, HO K CeJbCKOXO3ANHCTBEH-
HOH AEHCTBHTEJbHOCTH HHKaKOrO OTHOLIEHHS HE MOrYT HMETh LH(pLI, MOJY-
YeHHble B CTOJIb HCKJIFOUHTE/BHOH OGCTaHOBKe, Koraa ao3bl aszora B 240 pas
npesbimalor HopMy. O606miaTh AaHHBIE TAKHX ONBITOB HEb3s, H HHKAKHX
BLIBOAOB 00 HCMO/IB30BAHMH aMMHAYHOrO H HHTPATHOTO a30Ta B TNPAKTHKE
MOAKOPMKH H3 HHX jejarth He caenyer. Ho, ¢ ¢duanosoruueckoit cropomsi,
aHaH3 MOJOGHLIX OMNLITOB, KOHEUHO, MPEJCTARIAST HHTEpeC, MpHUeM, KpoMe
o6MeHa BelllecTB, HHTepeceH W (PaKT BTOPHUHOrO KVIIEHHSI Y OJHOJIETHErO
3JaKa: nojg BJAHAHHEM K}'}Z]I“H!(‘f(] !i:_’,L’}l':I:'I'HH A30THCTOH MHLIA OBEC OCeHBIO
JaeT oTpacTaHHe, HaNOMHHAA MNOBeAeHHe MHoTogeTHel muwendnsl [lnnuna.

Kpome coo6utenusn Craasi u Illafisa, paGorasmux ¢ OBCOM H T'DEYHXOI,
NofIBHJIACH €lle Ha Ty e Temy pabora Hadrens, B kotopoii omiceiBaoTcs
OMBITHl € XJOMYATHHKOM (B CMEHHBIX pacTBopax). BriBoasl aBTOpa G/H3KH
k Beipopam Craas u Illaiisa, HO Bce cKaszaHHOE HAMM BbIIE OTHOCHTCA H K
oneitam Hadrens, a kxpome TOro, B €ro onmsitax CHJIbHEE BCEro CKa3a/a0Ch
BJAHSHHE COMYTCTBYIOMIKMX KATHOHOB M aHHOHOB Ha Hcmoab3oBanue NHiNO;,
[MTostomy mbl ocraHoBHMcA Ha ero paGore HHXKe, B ciaeayiolleM pasiene
Hateil paGoTh.

1 3neck HabA0IANOCH 0"![1(1.50383”{":‘. KpoMe aMMHakKa, eme H HHTPHTOSB.
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JHAYEHHE CONYTCTBYIOUHX KATHOHOB H AHHOHOB IPH AMMHATHOM
H HHTPATHOM IIHTAHHH

KpoMe onucaHHBIX EbILE YCJOBHI, KaK 3anac yrJeBOoA0B, KOHUEHTPALHA
pactsopa NHsNO;, peakuus cpeasl u CTaAHA Pa3BHTHA pacteHHs (B CMbIC-
Jie, Bblllleé pa3bACHEHHOM), Ha CPaBHHUTEJIbHYIO SHepruio norgomenns NH,;
u NO; u3z pactBopa NH;NO; BIHAIOT elie KOJAMYECTBEHHbIE COOTHOMICHH
JPYrHX HOHOB B pacTBOpe.

Mebl yKe BHAENH, YTO AJS AMMHAYHOrO NHTAHHA BaXKHO HAJIHYHME [1OBEI-
HIEHHBIX KOJIHYECTB KaJbIUs B PacTBOpe H YTO MPHCYTCTBHE APYLHX OCHO-
rannil (K n Mg) takke HMeer cBoe BaHAHHE, KAK 3TO MOKAa3aJH OMbITHI
Itukycapa B nameii naGoparopun 8 1926 r. B 1o e Bpems B HaUIHX OMbl-
Tax, Kak 1 B onmbitax Apeuaa ToMmcoHa, TMpPOSIBHIOCE HEGJAronpHATHOL
B/HAENE MOBBIIEHHOTO KOJHYECTBA KAJbLUHA UPH HHTPATHOM MHTAHHH. YK
OTCIOAA MOXKHO 3aKJIOYHTh, YTO NPH OJHOBDEMEHHOM I[PHCYTCTEHH 06OHX
HCTOUHHKOB a30Ta, KAK 3TO HMEeT MeCTO i Cyuae BBeAeuHs B PACTBOP
NH;NO;, kanbunii 6yaer caepxueath norjouiedde NO;, u noraouenne NH;
Oyner Gpare nepesec. [Ipogosxarenem waumx paboT HA 3Ty TemMy SBHJCH
Tsung Lee-Loo, ' npogeccop yuusepcutera umenu CyH-sat-cena B Kantowe,
KOTOPBIH NpeAnpHHSiJ CHCTEMaTHUeCKOe H3YyueHHe BJAHIHHA pAga KaTHOHOB
i aHHoHOB Ha 3Hepruio norjaomenns NHy u NO; us pacrsopa NHNO,. [Tpn
9TOM OKasanock, uro K" cpean karuonos u SO4” cpeau anuoHoB AelcTBYIOT
B obparnom panpasienns, sem Ca*™, a nuMeHHO: oHH 6JaronpHATCTBYIOT MO-
raoutendio NO;” u npu onpejgeseHHOl KOHUEGHTPAIHH MOTYT Bbi3BaTh Mepe-
eec norqoitenua NOs” nan noramouennem NHi*. M3 psafa onbiToB ¢ pocTka-
M KYKYPY3bl 10 BJIUSAHHIO KATHOHOB MpPHBEIEM CJeAVIOLUIHe NpHUMEphI:

[lorio Kontposr  NaCl  KCI CaCl, MgCl, BaCl,(0.01n)
medo f NH, . . 78 85 83 72 66 60

0T 1 NGO, .\ M 60 153 33 47 7

(B mMr) 4

Koneunoe pH 9.2 5.5 3.6 5.0 4.4 4.4

Ecan ssectn KeSO., to menyuaerca eule GOAbIIHIA nNepeBec MOCTYMIe-
uus NOjy’, ueMm npH BBEJEHHW KaJHA C JPYTHMH AHHOHAMH:

Koutpoab KCl KBr K.SO,
[Mornomeno asota [ NHy . .. 120 83 86 88
(8 Mr) Y NO; - s 86 113 113 153

I Further Stiudies on the Absorption of Ammonia and Nitrate by the Root
System. (Bull. Dep. of Biology College. Sun Jatsen University, N 10 1931, Canion,
China).

Y mHac uccaeloBaHHA MO BONPOCY O BAHSHHH CONYTCTBYIOUINX HOHOB Ha OTHOLle-
He p:u'"h_-u:lil K AMMHAYHOMY H HHTPATHOMY MHTANNI0 B CRBA3H C MPAKTHKON T[pl[.\‘!c.l!.-f
unst  yaoGpeunit mnposoauancs JI. C. JlwoGapekoit (Cm. «PaGotel cexTopa XuMH3aumi
IITUHC», 7. 1I, 1934) u Typunuwsim (P. B. Typuun. O npupose aeficTBHA yaoGpeHui,
CXT, 1936).

* Ira undpa ouenb NOKa3aTeNbHa,— OHEBHJHO, HMEJ] MECTO CHABLHEIT nepepec no-
rancmieduss K wmag Cl. 1o nabiiofajoch B HAWIHX ONBTAX ¢ KYKYpysoH (B oTaHuHe
OT APYrHX 3JaKOB), ofHaKo 3T0 03Hauaer, uto nwon NOi’ MOr nocrynate B pacrenue He
TONLKO C HOHAMH KaaWd, HO M C HOHAMH BOJOpOAa.

3nadenue CONYTCTAYIOMWULY KATUOHOS W GHUOHOG 125

Kpome onsiToB ¢ goGagieHieM TOJbLKO OJHOI CO/IH, aBTOp nposen eule
18¢ cepHy onbiToB ¢ BospacrtaiomuMu aosami KCi u CaCly Ha ¢one nmosnoil
MHTATEJAbHOII CMECH; 31€eChb NMPHUBEAEM TOJbKO CJACAYIOUIHE [AaHHbIE H3 3ITHX
J1BITOB:

i‘33.\[t,'[‘ NOra7oMeHMa B 3aBHCHMOCTH OT KOHUEHTpPAaULRH

CaCl,u KCl (norzomnmeno asora B MI):
0 0.0001n  0.001n 0.01n 0.1n

Pan ¢ CaCl, NH, 92 123 100 80 60
(48 wacos) NO, 72 72 65 32 19
Pax ¢ KCI f NH, 154 164 200 180 156

72 yaca l NO 147 160 240 293 327

Kak BuauM, cooTHolieHHe noraomaembix HonoB NH* w NO; meusercs
nod BJAHAHEEM KaJblLlHA H KaJlHg B :J[FJ[)iIT[li}_'l }{illi:'](ili,']t‘I{I[H. d HMEHHO: HOH
KaJsibLlHSl KaK MeHee MOoABHKHbII cHHKaeT nocrymienne NO;' H noriaollenu:
l\” [NOJIY4A€T MEPEBEC, B TO e BpeMs CHJIBHO BLIDAKEHO MOJIOM HTEJIBHOE
s/AHAHHe Kalud Ha noraoueHne NOj'. Hyxio, npaslla, OTMETHTh, 4TO TOT
(on, HA KOTOPOM NPOHCXOAHJH TH H3MeHeHH#, Obli1 cam 1o cebe yxKe 01
HOCHTEJIBEHO l’F.'J{lT'i'lI'E['}HHT"_’]{ JLTS1 norJolieHu .\'..);(, TAK KaK NMHTATEJIbHad
cMech, MpPHMGHEHHAs B KaJHUHOM paAAy, cojepiKajna ropasao O0JblL
MgSO,, uen CaCly; Takike Obliio Muoro gano NaH.PO,, a kax pa3 HoHbl
SO, cnocoberByior nornouiennio NOy/, a noust HoPO,” samenasanu noctyn-
jgene NHy'. ID1uM oObsAcCHACTCA CTO/b 3HAYHTENbHBIH 3(POEKT OT BBEAEHHSHA
canust — nocryvisienne NO; Bospacraer smecre ¢ Konunentpauneii KCIL

”-:"1'1'{)_‘\1:\' STH ONBITLI T'[]("LF)IJ['!H.'Z!{ NOBTOPEHKA NnpH TaKOH MOCTaHOBKE, Hp.’i
KOTOPOH MeHsACA Obl TONBKO COCTAB KATHOHOR IPH MNOCTOAHHOM KOJHYECTBE
dHHOHA, HallpuMep, HCIOLITLIBAJOCE 6[;1 lié}lih’,()e COOTHOLIEHHE E‘.](_‘}l\'fl_\' KaJiHeM
M KaablHeM npH noctoanHoM Koandectse Cl/, rakxe u nHaoGopor — pasHoe
COOTHOIIIEHH® MEKAY aHHOHAMH [PH MOCTOSIHAOM KOJHYECT3e¢ KaTHOHA, 4TO
MOXKHO OCYIIeCTBHTb, HANpHMED, IIPH MoCTeNneHHO 3aMeHe KaJiHa XJ0pH-
CTOIo Ka/lJHEM CE€PDHOKHCJ/IbIM.

Takue OMNBITHI MO BAHSAHWIO KATHOHOB' (MIpH  NMOCTOSAHHOM aHHCOHE) ObLIH
npoBe/leHbl B Halueil JabopaTcpHud ¢ POCTKAMH KYKYPY3bl; HCIBITHIBAJIach
MocjeloBaTe/IbHAs 3aMeHa KaJblUHA KaJHeM IPH MOCTOAHHOM KOJHYeCTBe

iopa. Bot pesyabtartul oaxoro w3 oneitos (1943):

. Moraom eno azoTa
Cocras pacTeOpA

(B mr)

NH,NO, CaCl, KC1 NH, NO,
0.1m — - 19.7 14.4
1 0 - 18.1 12.9

e o P 16.9 16.5

1/e 1/, 16.5 19.4

e ¥, 15.5 23.3

0 1 11.4 2.6

3,1(‘(_‘1, ACHO HaMeyaetTcHd 6.'!;;F{:HPIIHTHOP BAHAHEe KaJdbUHA Ha [IOLJoLIe-
Hie aMMOHHA H KajaHa — Ha morgotlenne NO.. Takasa Xe sameHa KaJibLlHA

i
ﬁ:
i
B
3
i

3
k&
(.

b s




126 Yacre 1I. Duauoaceunecxkas XAapaKTepucTUKG OMMUAYHLIX W HUTDAGTHOLX COoAeu

KaJueM, Ho THpu Apyrom asuone (SO4”) Gbina npoeejgeHa c fleHHued. Boi
dlaHHblE 3TOrO ONLITa:

Cocrae pacTeopa fg g asoTa

NH,NO, CaSO, K.S0, NH, NO,
0.1 n - — 13.2 11.1
1 16.2 12.9
4 1 15.7 15.6
L s 15.2 18.8

Uy 14.2 :
0 i 11.9 18.7

31ech Mbl BHIAMM COBEPLIEHHO TY K€ KA4pTHHY, TO Xe€ [OJI0XKHTEe/IbHOe
gauanne Ca na norsomenne NH,” u kanua Ha noraowenne NO;'. Hako-
Hell, TPETHH ONBIT 3aMeHbl KaTHOHA TNPH MOCTOSIHHOM aHHoHe Obla1 MpoBefeH

¢ tdocparamun Ca(H,POy); n KH.PO,.

INoraoujeso aszora

Coctas pacteopa (B Mr)

NH,NO, Ca(H,PO,, KH,PO, NH, NGO,
0.1n i L il 16.1 | A
1 0 21.9 - 12.7

> I, 1 ; 21.9 15.8

Y. M 19.1 17.3

ki ¥ 19.4 18.5

0 ] ; 17.1 19.9

OnATe Ta Xe 3aBUCHMOCTB, HO TOYKA NepeceyeHHs CABHHYTA B CTOPOHY
Goiee BLICOKOH KOHUEHTpALHH KaJHs (H COOTBETCTBEHHO MEHBIIEH KOH-
uentpaunu Kanablnga). Takum o6pasom sansnne Ca u K nposBmioch coBep-
LWIEHHO COMIAaCHO B ONbITax C XJOpHAaMH, cyJjbiparamn H dochatamu. OTHO-
caTeNbpHO Bausdusg cMmensl aHnoHos (Cl” w SOL”) Mbl HMeeM TOJBKO OJAHH
ONbIT, KOTOPHIH NpHilelcs wa Gojiee X0/J04HOE BpeMs; MOITOMY pa3Mepk
norJouleHns Oblin Ooy1ee HU3KHMH, OJJHdAKO Ilpﬂﬂl}l{,’l:ﬂ:b AACHad TeHAEHIIHA K
MOBLIIIEHHOMY MOIVIvLeHHIo aMMoHHusi B cayuyae Cl', a B cayusae SO — &
NOBBILIEHHOMY [OTJIOUICHHIO HHTPATOR.

B 1944 1 1945 rr. onbiThl MO H3YYEHHIO DJHSHHS KaTHOHHOrO cocTaBa
pacTBOpa Ha MOMNIOUEHHE pACTeHHAMM aMMHAa4HOrO H HHTPATHOrO a30Ta
Oblin npoaodixensl B Hawel gadoparopuu H. C. Typkoeoii. B stux onsitax,
NpoBeleHHLIX C ACCHMHJIHPYIOUIMMH POCTKAMH IIIEHHIB!, GBbLIO MNOJYYEHO
CHOBa MOATBEpIKAEHHE paHee YCTAHOBJECHHBIX (PAKTOB O 3HJYEHHH COOTHO-
HIEHHS MeXXAY KaJHeM M KaJblHeM AAf MOCTYIJIeHHs aMMHAa4HOTO H HH-
TPaTHOro as3oTa B pacTenHe. B 3THX onbiTax Mbl [TOLLIH Jajblie H, NOMHMO
onpeneneHHss KOJHYECTBA MOCTYNHMBUIHX B pacTeHHe aMMHaKa H as30THOM
KHCJIOTBI, H3Y4a/lH TaKKe H3MEHEeHHs B oOMeHve a30THCTBIX BelleCTB, YYHThI-
Basl HAKOIJIEHWe B pPACTEHHH aMHMAOB, aMHHOKHCJIOT H GeJKOBOro asora.

M3 Gosplioro umucia ONLITOB MblI NMpHBENEM 3JeCh JaHHBEIe JIHIUb ABYX
ONMBITOB -— OAHOrO ¢ XJOPHAAMH KaJus H KaJbUHA H APYroro — c cyibhata-
MH, Asor B oGonx onwiTax Obla Aad B euae NHiNO-.
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Onur ¢ XaopHaAaMHu
y i KCI 0 1, 1y : [

Cootnoluenne K a Ca l CaCl, 1 e s 1y 0
IMoraomeno [NHy ' 58 57 45 43 19
asora (8 mr) \NO, : 31 45 45 56 60
N amupoB (8 Mr ma 200

pacTenuii) 31 28 28 21 L
N aMHHOKHCAOT (B Mr Ha

200 pacrenuit) 11 17 18 25 38
N Geakos (B v/ oT oGwero

a3oTa) 70 73 2 69 G4

OneT C cCyabdaramu

v ; .. J KSO, 0 s ' s .
Coornomenne K u Ca l CasSO, 1 o, 1y . 0
Moraomeno f  NH, o7 46 40 36 20
asora (BmMr)| NO, 19 36 38 52 55
N auunos (B mr mua 200

pacTenmii) . 36 29 24 20 21
N amuHOKHCAOT (B MI Ha

200 pacrenuii) 4 20 21 S50 38
N Geakos (B 9, ot obue-

ro asora) i3 70 4 a8 a9

PesyjbraThl 3THX OMBLITOR N0KAa3allH, 4TO HiMeHEHHe COOTHOINEHHH MEXKIY
KaJlHeM M KaJlbHeM OKa3biBaeT JOBOJIbHO CHJAbHOE BJHsiHHE Ha OOMEH a3o-
THCThIX BELIECTE B PacTEHHH.

YBenuuyenne oTHomeruss Ca: K B pacTBope NOBBIIAET OTHOCHTEJNbHOE
conepxaHne GeJIKOBOro a3oTa (B mpoueHTax oT ofllero asora), H OLHOBpe-
MEHHO MOBbILLIAETCS HaKoIieHue amMuaoe. B oneiTe ¢ XJopHIaMH COjlepKa-
HUe asora amiigos noseiwaercsd ¢ 15 no 31 mr (Ha 200 pocrkoB), a B OIbI-
Te ¢ cyabparamu — coorBercTBesto ¢ 21 po 36 mr.

Ho nanGoiee pe3koe H3MeHeHHe OOHapymxeHO s (QpakiuH a3ora aMu-
HOKHCJIOT, COAEpIXKaHHe KOTOpOro Bo3pacraeT B 00OpaTHOM HallpaBJEHHH,
T. €. yBesHuyHBaeTcs ¢ nosbiiednem otHourzsus K:Ca (¢ 11 no 38 mr B
onsiTe ¢ XJgopuaamu v ¢ 4 10 50 Mr B onbiTe ¢ cyabdaTaMy).

Taxum oGpaszoM, Mbl BcTpeuaeMcsi B JaHAOM C/ydae ¢ JOBOJIbHO T1y0OKo
HAYLIHMH H3MEHEHHSIMH BHYTPEHHHX [poleccos 0OMeHa a30THCTHIX BELLECTB
B pacTeHMH MOJ BJHSHHEM YCJIOBHI MHHepaJIbHOrO IHTaHHSA.

Ho, po BCAKOM cavuae, yXKe H3 HMEIOUIMXCH JAHHBIX SICHO, YTO /IS HOP-
MaJbHOTO HCMOJIb30BAHHA aAMMHAYHOTO a30T4 MHTATeNbHas CMech AOJIXKHA
cojepxarth ropasjgo OGogbllle KaJbllif, 4eM B cJyyae a3oTa HHTPATHOro,
HHAYe CMECh CTAHOBHTCS (H3HOJOTHYECKH HeypaBHOBelleHHOIH; Mbl BH/EJH
Bbillte (M. ctp. 101), KaK pe3Ko NMPOABHJCH AHTArOHH3M MeEXKAY Kajbliuem
M aMMOHHEM He TOJNbKO B ciyyae noviHo#i 3amenn! NO;” wa NH4*, Ho H ©
cAyyae TOJOBHHBI 3aMesbl, Kak 370 Obiaer npu Beeaenddn NH(NO;; u B

STOM CJy4yade YiKe HeJoCTaTOuHO COXPaHHTb TO OTHOUIEHHE N: Ca. KaKoe

NPHHATO B CTaHAApTHEIX HWTpaTHuX cMecax (Knoma, Temspurens u ap.)
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Mer nppuBoaHan Bbille AaHuble ombiToB B. C. Hsanosoii (ctp. 101), uto
B cMmecsx, cofepxamux NH(NO; KoauuecTBo KajdblHA [AOMKHO ObiTh
VABOEHO MO C(paBHeHHIO ¢ cootHomennem Ca: N e pacTBopax, Comepranimx
Ca(NO;)s, uToObl BOCCTAHOBHTH pPABHOBECHE MeX1y OJIHOBAJeHTHBIMH K
ABYXBA4JeHTHBIMH KaTHOHaMH, HapymeHHoe BBefennem NHy ! Henpoyuer
ITOH POJIH Ka/lbllHA KAaK aHTArOHHCTA aMMOHHA MOKEeT NPHBECTH K Mapa-
JOKCAJIbHBIM pe3y/ibTaTaM, KOTOpble HHOrAA HENpaBHJbHO 00001Ial0TCA.
Takoi cayuail Mbl Hmeem, Hanpumep, B omsitax Hadrtens ? ¢ xnomyaThu-
KOM, B KOTOpHIX OH Ha06.i0faj, HAYHHasi C H3BCTHOTO BO3pacTa, Mepepec
norjomenua NOy’ nan norsomednem NH,*, Hecmorps Ha TO, YTD ONBIT NPO-
BOJAHJICH C ACCHMHJIHPYIOLIHMH pacTeHHsIMH, HO nHTaTeJbHas cmech Hadre-
ns (moMuMo H3GbITKA 230Ta BCJIEACTBHE YACTOH CMeHBI PAacTBOPOB) comep-
MKasa HeoOBIYHO GOJBLIOE KOJHYECTBO CVYJIB(ATOB.

Kpome Toro, B Heii maruuii npeoGaagan Hajl KaJbLHEM, 4 OTHOIUIEHHE
Ca: N ne 6b10 mnosbimeno no cpashenuio ¢ Ca(NOs): 4T0 HeoGXxoAHMO
AeJaTh, KOrga BBOAHTCH B 3HauuTeabHEX KovimuectBax NH,. Hwmenuno, B
sToit cMecH coxepxkajoch Ha autp Ca— 114 mre a Mg — 172 mr; SO, —
808 mr, a xsaopa toabko 103 wmr.

Kpome cBoeoGpasHoro coctaBa cmecH, B ombiTax Hadrens ckasanoce
ellle BJHAHHE H30BITOYHOrO A3NTHCTONO NMHTAHHA: OH JdaBaJl 80 MI’ a20Ta Ha
JHTP, cCMeHAdA PacTBOP '[L‘.l}(.':i Kaxiaoie 48 qacoB {H.']I{ 'EL‘I}C:‘S 12 ‘ii!\.‘.{i). TOr'AAa

-KaK r'(‘.'l}.-[}!ll'l‘k']h JaBaJa TO Ke KoJHYeCTDO 2a307Ta Ha BeECh BereTarHoHHbI

MepHoI.
Korna 3Tu onbiTel Ouiii noBropersl v Hac B. C. MBaHOBOIl ¢ moBbilleH-

ybiM Kosnuectsom Ca B pacrsope, siBreHue, omicanxoe Hadrenewm, ucues-

JO, H BO BCeX BO3pacTax pacTeHHs MOIJIOollajH U3 pacTeopa NH:NO; 6oab-

lle OCHOBAHHS, YeM KHCJIOTHI; TO e Hmeno Mecto npH usMedesuu pH
cmecH Hadrenn or 4.8 no 7.0 (cm. taGauuy u puc. 29 u 30).

lMurarespuan cmecs Hadreas

| Murareawias emech Haprean | pou pH = 4.8, no ¢ yasoes- lill'l‘m'rc.'lb‘ml EME[IbJ[JLpi:‘,Iﬂ [
BospacT npit pH =4.8 HHM Koaddecteom (Ua = npir pH =170
| PRCTONREY noraguieno N (B mr) ' norioweno N (8 mr) noraomweno N (B8 mr) |
| (8 AnRI) T j == —_— T2 B £ LED (5T =
l NH, | NO, ! NH, | « NO, NH, | NO;
|

30 9.3 15.6 12.9 | 9.8 13.8 7.1 [
60 8.7 11.9 37.5 | 19:4 U Ak (RS v

80 12.2 13.4 29.6 | 23.6 24.0 | 15.1 |
| 100 6.9 6.0 138} 11).8 10.8 | 6.3 7}
[ ; ' ! |
: Bec pactenuit (B r)
: . : - | )

3).7 | 67.1 08.6

I CM. Takie Jdanuule JleMHIAEHKO, uHTHposanusle Buiwe (cTp. 101); noaunocrsio pabo-
ra Jlemunenko wmameuatana B XVI Tome «BererauHOHHHX ONHITOB».

tNaftel J. A The Absorption of Ammonium and Nitrate Nitrogen by
Various Plants at Different Stages of Growth. Journ. Amer. Soc. Agron. N. 2, 1931.
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Beimenpusenennsie pakThl AalOT NOBOA K YaCTHYHOMY I[IepecMOTPY BO-
npoca o «pusposorngeckoit amdorepnoctu» NH:NO;. HMmenno, noka ne
BBOMMJICS B ONBITHl HOBBIT (pakTOp (H3MEHEHHS B COOTHOUIEHHH CONMYTCTBYIO-
I[HX HOHOB), TO He yaaBajoch Ha6/I0aTh JAEHCTBHTEJNBHOrO Mepexoia oT

: [P e P L

OTHOWEHHR "M >] K OTHOWEHHI0O ™ <"1, GuaM TONBEKO CIyd4aH, B
*YHHTP" “ THATP"

KOTOI}[}IX BEIJI&JIeHHe [)EICT[?-

HHAMH aMMHaka, Tnoaydaio- N4z

UIErocsi MpPH BOCCTAHOBJEHHH o ——NH,

HHTPATOB, CO3/[aBajJO0 BHIH- ——=HNG,

MOCTb TnpeoGaagaHus MOrJo- .7
UeHHs1 HHTpaToB. Tak mocre- : o A
neHHoe cHmxkenue pH He mpH- S i
BOJAHAO K npeobianaHuio Mo- A T R N
rnomennss NO; u3 pactBopa
NH;NO; 1o tex mop, moka He
MOJABJSIHCH TPOIECcChl CHH- .

TEé3a aMHIOB H aMMHAK, $fB- Pnuc. 29, [lornomenne aMMHATHOTO H HHTPATHOTO
ASIOMIMACA MPOAYKTOM Boc- 243074 M3 pacTBOpa NH,NO,. Cocras nutateasunoit

cMech no Naphtel (onnT ¢ xnonyaTHHKOM)
craHoBaeHuss1 NOj;, He HauH-

Ha/l BBIAEJNSITBCS HAPYXKY, YTO H JaBajiO MOBOJ TOBOPHTE, YTO B 3THX YCJIO-
BHAX IPOABIAEGTCA He (PH3HOJOrHUECKAS, a «IMaTOJOrHYECKas MIeJOYHOCTbY
NHyNO;. 310 nabmionaioce B psile HAIIHX ODBITOB (CM. BEIIIIE) C STHOJIH-
pPOBAHHBIMH PaCTEHHSIMH, TaK-

xe # B onmitax Llya-JIu-Jly ., sl | ————NN,

C JABYXHeIeJbHLIMH MpPOpPOCT- / "'\_\\-——LHNG,
KaMH KYKYpy3bl, Bbipauien- ik P2 W BT £
HBIMH Ha cBery. [IpHBemem

31eCh TOJMBKO TIpaguueckoe N,
W3oGpakenne®  pesyapTatoB &} okt LATY R 2.
OAHOrO H3 3THX  OMNBLITOB o il
(puc. 31). -

Mel BHOHM, 4YTO INEPEX0A

N .
m‘Qﬂ“—}l K OTHOIIEHHIO

Nunrp- Y, =

AN~ ] ymeeT MmecTO npp W W W W W W W Wi
"HHTP" L
peakuua pH =4.0 u HHXKe, Puc. 30. [Moraomenne aMMHaYHOro M HHTPAT-
noro asota w3 pactsopa NH,NO, B nurateab-
HOll CMecH YBelHYeHAa KOHUEHTPAalHA KaabIlnd
HeGJATONPHATHBIX AJA pas- (OnBIT € XA0MMATHHKOM)

BHTHS PpacTeHHA H HOPMAaJlb-

HOro cHHTe3a amuaoB. CONOCTAaBAASA C ITHM JAPYrylo AHACPaMMYy, B3ATYIO
u3 onsiToB Hadrens, npoeneHHLIX co cBoeoOpa3Hoil MHTATEJBLHOH CMECHIO,
8 KOTOpOH COOTHOWIEHHE KATHOHOB M AHHOHOB Obli0 GJaronpHATHO AJA
MOTJIOIIeHHA HHTPATOB (pHc. 32), Mbl BHAUM, 4TO HEpPEKPecT KPHBLIX -Mpo-
ucxoaur 8 uutepajse pH mexay 5.0 u 6.0, T. e. npu Takoil peakiuH, Ko-

T. €. B YCJOBHAX, 3aBE€IOMO

0 Mpsammwuaxos . H.

o
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TOpas He MOIJia BHISBIBATH MATOVIOFHYECKHX H3MeHeHHH B oOMeHe BEUIECTE.
TakuMm ofpasoM MOXKHO CKasaTb, 4TO, HakOHell, HaiijleHbl CAy49aH, KOrAa
NeACTBUTETbHO MOMKHO TOBOPHTE O dusnosornueckolt amdOTepPHOCTI

— | 1 '_ 1 | | h |
33 38 47 W8 57 57 B2 AF E9 27 27 @f 27 pi

Puc. 31. -Tloraomenne aMMuyasHoro ¥ HHTPAaTHOTO asora
n3 pacteopa NH,NO, npu pasanunbix pH (mo nanHbiM
onutoe Tsung - Lee - Loo NH,, —- HNO,

N w2
e

Puc. 32. lloraomeHue aMMHaYHOrO H HHTPATHOTO
aaoTa #3 pacrsopa NH,NOy; npm pasamunmx pH
(no Naphtel)

NH4NO;. Onnako Aas ee NpOABJEHHS HYXKHBI 0CoOble YCIOBHs, OOLIMHO Ke
NH;NO; Beger cebg, Kak coJb (DH3HOJOrHYECKH KHCJas

Ecau renepp yuecTb BCO COBOKYNHOCTb padoT (PH3HOJIOTOB H arpoXHMu-
KOB 1O Bonpocy 06 aMMHa4YHOM H HHTPATHOM NHTAHHH H CAeJaTb M3 HHX
BBIBOJE, C KOTOPbIMH HEOOXONHMO CuHTAaThCS arpoHoMaf mpm nmpuMee-
HUH yno6penuili, To HeoGXOIHWMO NOAYEPKHYTH CHAEAVIONIHEe TJIaBHBIE MO
NOMKEHHS.

(04 aMMHAYHOrO a30Ta
HETPATHBIH, HO TAKXe H HeBepHOCTh GoJiee MO2HEro NPeACTaBIEHHA O Mel-

JIEHHOM TOCTYIUIEHHH aMMH2YHOro a30Ta B PACTEHHsl 1O CPABHEHHIO C a30-
rOM HHTPATHLIM; HaoGopoT, MpH OLHOBPEMEHHOM TNpPHCYTCTBHA B pacTBOpe
TOro W APYroro aMmpax oObIYHO OBICTpEe TOrJIOLLAeTcs H morpebisercs B
npoueccax CHHTE3a, ueM HHTPAThHI.

Ho kak Hempasm/ibHO ObLIO Hpexkinee Mueidne 00 abCoJIOTHOM MpeHMylle-
CTBE HHTPATHOrO MHTAHHA Nepe] aMMHAKOM, TOYHO TaK JKe HelpaBHJIBbHO Obl-
J10 Ol H3 BbIIECKA3aHHOTO HeJaTh oOpaTHbIi 00LiHil BLIBOA 006 abGCoaioTHOM
NpeHMYIIECTBE AMMHAYHOTO MHTAHHA Iepel HHTPATHLIM, TaK KaK 8 3as8ucl-
MOCTH OT YOAOSMIL, SHUTIPHUUE, 4 AHPIAMLY,  POIATIT.  AVGPE, NAZINERE, s
onTUMAAbBHBLE r'.'I’-,'..”.:h'r':'E.’.'-;'e’{ii ITUX YcAaosiUu U}J AMMUAKA & HUTpAaTo8 He co-
enadaior.

Ecau Mot cymeem ocywecTeuTs onTumMaibHele 0af Kaxdo2o UCTOHHUKA
@asoTa YCA08UA, TO MblL npuder K NPUHUUNUAALHOMY NPUSHAKWIO UX PABHO-
HEeHHOCTU ¢ (PU3N0A0ZUHECKOI CTOPOHBL, ecall dce Mol Oydem ux cpasHUsaTo
npu kaxkux-aubo 00HuX YCAOGBUAX, To NEPeBec MOJXCET ObiTo TO HA CTOPOHE
00H020, TO OpY20e6 UCTOYHUKA, cMOTPA no 3tum ycaosuam. Ho us evigoda
(PUIUON0CUHECKO2O MbL HE MOJXCEA ewje npamo 0enaTo 6616004 A2ZPOHOMUYE
CKOe0, TAaK KdK CO34aBATbh ONTHMAJbHBEIE YCOJIOBHA VA KaKIOI0o HCTOUYHHKA
Mbl MOXeM JIerkO TOJLKO B .'E-Z;L’J';jlii['U]'l'.'.J.‘-! CIBITE, TAE€ B HAUIHX 1-.*-5'[(:5,\: Hd-
X04AATCA BCe pbiydrd o HIMEHEHHIO CBOHCTB CpEnLl.

[TIpu nepexoje e K nojepoii o6CTaHoBKe, TAe Mbl He MOXKeM YIalfTb

TaK, KaKk B TeKyYHX pacTBOpax, OCTaTOYHbie aHHOHBLI HJH KaTHOHBI, HeoO-
XOAUMO Yy4ecTb HX BJHAHHE Ha peaklHIO TOUBBI H HEMOCPeJACTBEHHO Ha
C4MO pacTeHHe H, TOAbKO NPUCMOTPESUIUCH K 3TUM PEAaAbHLIM 83AUMOOTHO-
wenuam smexcdy ydobpenusamu, pacrenuesm u noweol, cdeadars esleod, npu-
AONHCUMBLLE HA NPAKTUKe.

IMpex;

1€ BCEro HyKHO OTMETHTbL, YTO €CJid He MPHMEHAETCHA HCKYCCTBEH

HOe peryJIHpOoEaHHe pearlHH, TO pacTeHue J€ede NnpoTusocTour t't)BII&’{,‘ pe-

QKYUL 6 WEeANKHYIO CTOPORY, Yesm 8 Kucayilo., Tak, B cjaydae BHECEHHS
NaNO; uan Ca(NOj)e n Gosee GrICTPOrO MOTJIOLIEHHS PACTEHHEM KHCJIOTHI,

yeM OCHOBaHHS, B OKpYiKalOulel cpeje TEM He MeHee HAKOMISIOTCH He CBO

GozHble 1L1eJI09H, a GhikapGonaThl, GJaroaaps BbILEJEHHIO YTJEKHCIOTH MpPH

OBIXaHHH KCGDHEBOH CHCTeMBI. A Tak Kak YrJeKHCIOTH mosaydaercss H3ObITOK,
'O 3HAYHTEBHOI IIEJOYHOCTH He Habmofaercs, peakuus O/JH3Ka K HeH-
rpansHoil. Ecin ke Mul BHocum NHyCl mau (NH,),SOs 10 ocraoomefics

KHCJIOTE pACTEHHE HHYEro NPOTHBO

HOCTAaBHTh HE MOXKET, H KOHEUHbIH Pe3yilb-

TaT LEJIHKOM 3aBHCHT OT CBOI MoYuBbl, OT OorarcTea ee¢ OCHOBAHHSMH.
[Tosromy na nmoupax, GefHLIX OCHORAHHAMH (Hecuausie, MHOrHe TOphsiHbE, 2

TaKKe CHJBHO ONON30JIeHHBIE), TaKHe aMMuaunesie coyH, kKak NH,Cl #u
Mepe NpH TMOBTOP-

(NH,),S0O;, neiictByioT xyxe, uem CeJHTpa, no KpaiiH
HOM HX NpHMeHE! g

i1. BuiXoj KOHEYHO €€TE — 3TO NPHMEHEHHEe H3BECTKOB:
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HHfA, HO TMOKAa yV HAC MaJ0 3aH3BECTKOBAHHLIX [MOYB. ,—_[,']}". HIHPOKOro ocyuie-
CTBJIEHHA H3BECTKOBaHHHA II(‘f.J!"l.\i'}_'lilf\E-'h I'Ipil;"-Qi.H:H-'n OpPpraiH30BaHHOE arpoxm-
MH4YeCKOe ‘.J(JC.'[_\'}IHE[HH-[F’-'\.' OTAEeJdbHBIX .'\!'IKPH:_‘-’C-I“.'\.IZ{I'JH. 9ero Mbl noKa HE
HMEeeM.

[TosTomy ans ceBepHbIX MoyB GoJiee MPHTOAHBI COeAMHEHHS AMMOHHS C
i coasnoi. Ho

a30THOH, (ocopHOH H VIOJNLHOH KHCJAOTaMH, HeM C Ceph
H OPH 3TOM OCTA4ercs BOMPOC O BbITECHEHHH KaJbIlHA K3 NMOrJIOLLAIOUIEro
KoMmmiekca, 8 To Bpema xak Ca(NO;): u CaCN; cnoco6CTBYIOT monosHeHHO
MOCJIOHMIEHHONO Ka/sibUHA B MOA3OWIHCTRIX NMOYBaXx.

KpomMe Bomnpoca o peryJHpOBaHHH PEaKIHH B CBA3H C BO3MOIKHBIM HEXO-
CTaTKOM KaJbllHd B NouYBe, €CcTh H elle OTJIHYHE MeXAY (H3HOJOrHYEeCKHM
ONBLITOM H MOJIEELIM 8 OTHOWEHUL pPezyAuposanus KOHYEeHTpayuu: B BereTa-
[IHOHHOM OIIbITE€ HETPYIHO BBECTH aMMHAK B HECKOJILKO MPHEMOB, 0COGEHHO
B TEKyYHX pacTBOpax Jerko uaberaercs MoBbIIeHHe KOHUEHTPalHH aMMHaKa
R HaYaJbHOH CTaJiMH pa3BHTHu pacTeHHii. B 1ioge, HaoBopoT, ecin He roso-
pUTh 00 opouIaeMoM XO3fHCTBe HJH BJAXXHOM KJHMATe, Yacto do nocesa
daerca ece KOAUYECTBO ydobpeHus, noTpebHOe HA Be2eTAYUOHHbLIL nepuod.

[Ipu sTom Kak pas B TOM MNepHOJAe, KOrJa MOJOJbleé pacTeHHs Tpely-
10T MaJlo a3’0Ta, OHH MOJYYalOT aAMMHAYHYIO COJIb B Hanboablleil KOHUEHTpa-
HHH, a [TO Mepe Bo3pacTaHHA MOTPeGHOCTH B A30Te KOHILEHTpauuA 3Ta yObl-
BaeT.

Ocobenro y npopoctkos, pedHoix 3anacosm yeae60008, KaAK CBEKA0BUY-
Hole, U3OBITOKX ammuaxa e nepene spema onacer. OTCIONA TPYAHOCTH MPOBO-
JAUThH MecTHOe (psiioBoe) yAoGpeHHe CBEKAbl AMMHAYHLIMH COJNAMH, [paxe
ceoGoausimu or HoSO, u HCIL, mouemy u npeanousraior cenutpy, y KoTopoii
[I[}Q,.IC.-'I FILZ‘})(‘HUCU?\IUT"[ K[.‘][ll@JETE'}é!iliT][ JIEAKHT BBIHIC, YeM YV AMMHAYHBIX YAO-
OGpeHHH.

o npu opowaemolx KYALTYpax BNOAHE BO3MONCHO BHECEHUEe aMMil-
a4Hblx coael 8 paccpousy. To Xe BO3MOXKHO NMPH OKYUHBAEMBIX KYJ/bLTYpax,
HO KakK pas KapTtojesp XOpomo MEepeHOCHT aMMHauHoe yAoOpeHHe H TpH
nocaike, 6:}2!1’0,1111151 rpoMagHoMy 2amacy Kp:i.\'l!?l.’l.’-‘l B KPYINHOM NOCEeBHOM
\1{1'1'L.§|'J'.ii].'l{‘.

fIBnsieTca MeHee H3Y4YEHHbLIM B MOJeBOH OOGCTAHOBKE, HO BIOJHE MbIC-
JIAMBIM Ha MOOYBaX, OYeHb GeAHBIX OCHOBAHHAMH, HENOCTATOUYHOE COoBJIIo-
JIeHHe ellleé H TPeThero ycJOBHA LIS XOpoiuero fAeficTBHA dMMHAUHBIX €O
Jeit — 3T0 HeypasHoseueHHOCTs dayvearenTiioimy  katuonamu (Ca u Mg)
tToro u3ObiTKa oduosaserTHOzo katuona (NHas), xoropeul mel cozdaesm aHe-
CEeHUEM aMMUAMHBIX COAEl 8 TAKUe no4esl,

Korza ke Takie caydyad o0HapyKHBAIOTCA, TO 3TOT HELOCTATOK CpPaBHH-
TeJBHO JIETKO YCTPaHHTB, €CJH Ha TaKHX nouBax H3GeraTtb BHECEHHs Yya0-
OpHTEJIBHBIX CMeceil, He cojepXamHuX KaabuuA. Taxkopa, Hanpumep, Tak
HasblBaeMasi HHTpooCKa, T. e. cMech aMMmodoca, aMCeJHTPhl H KaaHHHOMN
COJIH; ABJAAACH OYEHb KOHUEHTPHPOBAHHBIM «HOJHBIM» yaoOpenneM (T. e.
BratovyatouiM NPK), ona s HasBaHHBIX MOYB CJAHIIKOM OfHOCTOPOHHSS
o OTCYTCTBHIO JBYXBaJIEHTHBIX KaTHOHOB. '
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Taxkum cbpasom, ecau ¢pusuoave Gyder npas, NPUIHGEAR NPURKUNUAAL-
HYI0 PABHONPABHOCTD AMMUAYHOZC I HUTPATHOZ0 NUTAHUA, TO azpoHom O6yY-
der TowCe npas, ecau CKajcer, ¥ro emy eopasdo aezve paborars ¢ HUTpara-
Mu, ocoOGEHHO JKe ¢ HHTPATOM Kajblluf, TAK Kak TOrAa Hcues Obl U TOT
MHHYC, KOTOPbIf MPUIHCLIBAJICA YHIAHICKON cenuTpe. !

Ho MNoKa II[J‘U;‘\II‘JILU.‘IE[l]-IUC'l‘h I'I[JDEI'JUU;'.UET AMMHAK B ropasiao QoJibllIeM KO-
JIHUECTBE H 3HAYHTEeJbHO H€llerJge, YeEM HHTpaThl, TO arpoHOMY HHYEro He
OCTaeTcsl, KaK yrayGaaTh CBOM NO3HAHHSA [0 ArPOXHMHH H OBJiaieBaTh OCO-
OEeHHOCTAMHU NPHMEHEeHHd aMMHAYHBIX yAo0pendi, naBas 3aKas NPOMBILIJIEH-
HOCTH Ha Teé HX KOMOHHAlHH, KOTOpble HauMeHee oGpeMeHeHbl HeXeJaTellb-
HeiMi annonamu, kKak NH,H.PO, uan NH,;NO; + CaHPO..

1 Ilpn sueceinn NaNOs: suiTecHAeTcs H3 NOMOUWAIOMEro KoMniexkca KaablHi u 3a-
MEHSIeTCH HATpHeM, 4TO NpH CHCTEMATHYECKOM BHECEHWU B TeyeHde MHOTHX JIeT MOJKeT
yXyAlIaTh CTPYKTYpy nousu. Ha 3TOM OCHOBEHO HeBepHOe yTBepXKIeHHe, GyATo BooGbile
«MHHepasibHble yaoGpeHHs NOPTAT NOYBEHHYIO CTPYKTypy», Toraa Kak Ca(NOj): u CaCNe
MOryT ee TOJbKo yayumarts. Ho 8 paje cayyaes Haandde HATPHA B WHAHHCKOR (Han
ui}l'[!,_’THl{e-;}-‘,L,J]"l] CeJINTPe OKa3LIBaeTCH Aaxe NONe3IHHM, KakK, HanpHMep npH j.'_"mﬁperu!--

caxapHOl H KOpMOBOH CBeKAH.

. e
SR P I RS e

.

B
¥
b




L; aCTh ]H
A30T B BEMJIEJIEJHHA COCp

MNOARATHE YPORAEB H POJb A30TA B SEMIELEITHH

Bca ucropus semuene/mds B 3amajgHoil Espone cBuaeTesbCTBYyeT O ToOM,
YTO TJIABHBEIM YCJOBHEM, OMNpEeIeNfIOUIHM CPEIBIOI0 BLICOTY YpoXKasg B pas-
Hbl€ 3MOXH, ObLIA CTeNeHb OGECNEUEHHOCTH CeJbCKOXO3AHCTBEHHBIX pacTeHu
asoroM. Bbli ThicAuesneTHHI MepHOX rOCHOACTBA TPEXTOJBS — OT BpeMeHH
Kapana Benukoro no snoxu Jlasyaswe, Koraa He GbIo HHKaKOro IIaHOMep-
HOrO NMPHTOKA a30Ta H3BHE B XO3AHCTBO, B3ATOS B IIEJIOM, KOTAA TOJNBKO Me-
peKayHBaJicA as0T H3 MOYBLI JIYTOB B MOYBY nosiel (4epe3 ceHO M HaBo3).
Ho Tak Kak Jyra pacnaxmBaJiCh [0 Mepe pocTa HaCeJeHHs, TO 3TOT HCTOY-
HHK CcTaHOoBHJCH Bce Gonee cKyaubiM, H XVIII cronerne sactaer Goablryio
yacte EBponbel B craguu crabu/jaH3alHH yporKaeB Ha ypoBHe 7 1ifra. 3aTem, B
korue XVIII cronerua, 8 Auriinn, a eme pausine 5 Bensruu u [osnanguu
MOABJAETCA KyJbTypa KJeBepa, Ha CMeHy TPeXHOJIBIO NMPHXOAHT IJIOZOCMEH,
yepe3 KJiepep nmousa oboraulaercs a3oToM BO3AyXa Kak MPsAMO, Yyepes Kop-
HeBble OCTATKH, TaK H Yepes HaBo3, NMoJydalouiHiicss OT CKapMJHBaHHA Kie-
BEPHOTO CEHa,— H MOCTEMedHd YPOXKaW yABAABAIOTCHA, AOCTHras B Ha3BaH-
HBIX CTpaHax ABoiHOro ypoBHs (15—16 1) npoTHB cpeliHeBeKOBbSI.

3TOro OTHOCHTEJIBLHOTO HACBIIIEHHA XO3AHCTBA a30TOM AO0JIro He 3aMeda-
JiH, KaK He 3auneualT BO31yXa, KOTOpLIM abluaTt, moka Byccenro me mnocra-
BHJI CO BCEHi YETKOCTBbIO BONPOC G 3HAYEHHH 230Ta B XKH3HH pacreHmil. On,
BO-mepBbiX, mokasan (1837—1838), yro GaarompuarHoe aeficTBrHe GOGOBBIX
Ha MOCJEAYIOIIHEe KVJBTYPLI CBA3AHO C JOCTYMHOCTBIO HM KaKOTro-TO OOGHJIb-
HOro HCTOYHHKa a30Ta, BEeIOCTYMNHOro* X.'I{_‘G:-l.\l‘ 2 | BO-BTODLIX, YCTaHOBHJI,
yro HaubGosiee AKTHBHBIMH VIOOPEHHAMH /IS NOCAEAHHX SBJASIOTCH A30TH-
cThle (TyaHoO, JKHAKHE BbIAEJEHHA CKOTa). XOTH HCTOYHHK Aa30Ta, KOTOPHIM
noas3yiorcst 606oBbIe, He GbLT B TO BpeMsi ¢ TOYHOCTBIO YCTaHOBJEH, HO By-
ccenro yxe B 1837 r. BeIcKasas J0BOJIBHO ONMpeAeIeHHOE MPELNoN0IKEeHHE,
4TO 3TO — a30T Bo3ayxa. [Tocie Toro kak Gnarofapa KjieBepy a30THBIN M-
HHMYM B nmousax EBponsl GBI CMArdeH, CTaj0 BLISBJIATHCA IOJOMKHTEJBHOS

neiicteHe pocopa Ha ypoiKaH, HO JIHGHX BHICTYIHI C RPOMOBENBIO MHHE-

PaJBHOTO NMHTAaHHA N BBIABHIAI B NCOOEHHOCTH 3HAYeHHEe 30JBHLIX 3JIeMeH-

toB (tochopa 1 Kanaus B ocoGeHHOCTH), He 3aMeuad 3HAUEHHA KJAEBEpROro
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doHa W aymasn, 4TO a30T cam mo ceGe NPHXOAMT H3 BO3AyXa B BHAE
NH;HCO;. Tonpko npuMeneHne METOMA HCKYCCTBeHHBIX KyuabTyp (60-e romst
IPONLIOro CTOJIETHSA) NOKA3aj10, YTO HYKHO CHHTe3HpPOBaTh ulen Byccenro
(N) u JIu6nxa (PK). «<NPK» crano neeuso:t B npumenenuu ypoGpenui, u
10 3TOMY NYTH MOIG0 OTEICKAHHE ChIPbA AJA HapoXKAaloUleHcs TYKOBOMH mpo-
MLUIJIEHHOCTH.

[TosTomy HOBag 3pa B 3eMJeleJHH HacTynuaa He B 40-x romax, Korjaa
apo3Byuana npomosenb JIn6uxa, a 40—50 mer cnyers, Korna passutHe (H-
3HOJIOTHH pAacTeHHii H arpOHOMHYECKOH XHMHH yKa3asjlo, Kakue HMEHHO Be-
mectTBa HYJKHBI pacTeHHAM, a XMMHUeCKas NMPOMBIIIEHHOCTh CTaja JaBaTh
MiHepasdbHble YAOOpeHHd B GOJIBINHX KOJHYECTBAX M MO HeuleBoit uene. To-
ria K asoTy KJeBepa MPHCOEAHHHJICA a30T CEJHTPbl, HO K HEMY YKe HYMK-
Ho ObL10 Ao0OasiaTh «PK», B ToO BpeMs Kak B HpOLIJIOM a30T KjJeBepa MOT
ellle MOBHIIATE YpOXKAaH B OAHHOUKY, MO KpalHeil Mepe Ha «KJIEBepPHBIX»
nousax. [lTocrenenno Bo3apacrasi, npumepHo ¢ 1885 r., npumeHenue MuHe-
panpHBIX yroGpennii (Ha Qone nuogocMeHa) CTal0 MaCCOBLIM.

[Ipu 3TOM HOBBIH (aKTOP ABHJCHA HE Ha CMEHY NMpPEeXHHM, a B JOMOJHE-
Hite K HEM, NPHUYEM HMEJOo MECTO He MPOCToe CYMMHDOBaHHe, a elle H OJHO-
BPEMEHHOC YCHJIeHHMe JeficTBUS KJesepa H HaBo3a. Muuepanbusie yroGpe-
HHS AefICTBYIOT OJHOBPEMEeHHO ABYMS MyTAMH: OHH HENOCPeACTBEHHO MOBbI-
wator 3hdeKTHBHOe MJOAOPOAHEe NOYBbl, 4 KPOME TOro, YBEJIHUHBAIOT KOJH-
YeCTBO H MOBHINIAKT KadecTBO HaBoda. C. pocTOM ypoxkKaes 3epHa MOBbIIA-
IOTC H YPOXKAH COJOMHI, HAYIIEeH B MONLCTHAKY; C NMOBLIUIEHHEM YpoiKaen
caxapHoii CBeKJBl BO3paCTaeT KOoJHYecTBo GOTBBI M JKOMa, HAYIIHX B KOPM;
MUHEpaJIbHBIe YN06PeHHS] H HW3BeCTKOBaHHe MOBLIIIAIOT YpOXau Kjesepa, a
cJle0BaTe/IbHO, i HAKOMJIeHHe a30Ta, W JlejaloT <«KJIEBepocnocoOHBIMI»
Nnoypbkl, Ha KOTOP[)!X pallixllle He j][JC K.-"i(‘_‘BL‘p, NoBBILIIAIT _\'[JO}I\'E!II ceHa Ha
Jyrax H cojiep;KaHue a3ora B HeM,— BCE 3TO CKa3blBaeTCA Ha KOJHYECTBE
i KayecTBe HaBo3a. TakuMm o06pasoM KOJHYECTEO H KauecTBO HaBo3a pacTer

 TOJIBKO TOA BJAHAHHEM KJeBepa, HO ¥ TMOJ BJAHSHHEM MHHEPAJbHbIX
vi1o6peHHii.

Eciu B KOHIlE MPOUWIOrO H Hayaje HACTOAILEro CTOJIeTHS BeAyliad po/b
cpellH a30THCTHIX YaoOpeHHii mNpHEAaZJeKaja CeJIHTPe, TO MOCAE BOMHHLI
1914—1918 rr. aTa ponp NEpelwia K CHHTETHUECKOMY aMMHaKy; Mocieaosa-
10 elle GoJjbliee yAelIeBJAEHHE a30THCTHIX yaoOpenuii (ueHa Ha cyiab(ar
ammoHus K 30-M rogaM omyctdsnace 10 50%o oT leHH 34 MIUEHHIY), H YPO-
XKau B nepefoesix crpadax Esponst gec€turan Tpodnod u 4eT8epHOLL 8bLCOTHI
npoTHB cpennesekoBba (20—30 mehrnepor 5 Beavruu u Fonaanann).

B nmauane 3TOro CTOJIEPHA HAIM ypoXKau B ABa — JBa C IOJOBHHOII pa3a
OLLIH HHXKe YPOBHA YypoiKaes B pafe crpan 3ananuoii Eeponsi, a B Bens:
ruu, onnauanu, Januu cpeanuii ypoxali 3epHOBLIX OblJT MOYTH B TPH pa3sa
BBILIE, YeM Y Hac. Torsa HaxkJOHHbI ObLUTH OTHOCHTL 3TY PA3HHIY @ 3a cuel
Gonee 6aaronpHATHLIX €CTECTBEHHLIX VCJIOBHIH — KJIMMATHUYECKHX M MOYBEH-
HeiX. OfHaKo 370 OOGbiCHEeHHe COBEpPUIEHHO HENMPaBHJILHO; HA0GOPOT, MOYBHI
Ha 3apmajge Mo NpPHPOAe Xyxe Haliux, WX IVIOOopoAHe e€CTh ABJeHHEe BTOPHU»
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goe, OHO CO34aHO IipUMEHEHHeM TpyJla H 3HauHii, H €CJH B KJIHMATHYCCKHX
ycaoBusix [onnanaud # AHIIHH HEH3BECTHBI JIeTHHE 3aCyXH 3aBOJIXKbS H
CHJIBHblE MOPO3bl 3HMOMH, 3aTO TaM HET COJHIIA He ToJbKO KHeBa, HO daxe
W JeTtHero cojnua Mocksbl. Bo Besikom ciyuae, He KiauMar, a nouBa Ha 3a-
najge nepederana pyKamu weaosexa, u nmpu tToMm ke kianmare 150—200 aer
TOMY Ha3aja 3alaj HMeJ TaKHe e HH3KHE YPOxKaH, Kak JopeBoJIONMHOHHAR
Poccus (okojio 7 1).
301 /e Jea ¢dakropa wurpanu
|7 poJIb B MepelesKe IMOYB
1 3amaga — sto: 1) kie-
BepocesiHHe H 2) MH-
HepaJbHble  yA0OpeHHs
(BKmouass  M3BECTKOBa-
/ HHE), [pHYeM H TOT H
4 Apyroii ¢akTtop BJIHAIH
Ha IUIOLOpPOXME TOYEH
KaK MpsaMo, TaK H de-
pe3 mocpejicTBO HaBo3a.
Kanesep kak asorocobu-
parejb, C OJHOH CTOpO-
Hbl, o6orauiaer mOYBY
CBOMMH KOPHEBLIMH OCTATKAMH, C JAPYTOH — OH K€ IOBLIIIAET KOJHYECTEO
KopMa, a 3HAYHT, H HaBo3a B XossaHcree. OxHOoBpeMeHHO Guiaromaps Kie-
Bepy MOBbLIIIAETCH H MPOLEHTHOe COZepKaHHe a30Ta B KOpMAax H HaBoae.
Tak kak B 3anaaHoii EBpone BBeneHHE IIONOCMEHa H BBEIEHHE MHHE-
pajibHbIX ynoOpeHHii ObIIH OTHE/E€Hb 3HAYHTEJBHBIM MPOMEKYTKOM — OKOJIO
100 ner ngas Adrauu, euie Gonblue Ay Besnbruu,— To HMeeTCs BO3MOMXKHOCTD
OLIEHHTb pa3Mep AeACTBHA TOrO W JAPYroro nmpHeMa MO H3MEHEHHIO CpeaHel
BLICOTHl ypoxaep 3a mnocaennue 150 jer.

Loednet
Dpeznanse (es

N0COCHMENE EUTURHUE MUHEDRIBNST
aelepoad  yooldpenud v gone knelepa

Puc, 33. MameneHHe ypOBHA YypPOXKaeB MINEHHIH
B 3amanuoit Espone aa 150 mer (cxema)

CxemaTnyecku aBHKeHHe ypoxkaeB B 3amaauoit Espome, mpomcxomus-
1iee noa 3HAKOM a30Ta (CHa'—laJ[a ].l@.u‘IHKOM, a 3aTeM — o HPEHM}’LLIQCTB}/],
MOXKeT GBITh H300paXKeHO TPeMs CTYMEHAMH JecTHHUbl (puc. 33).

Has noarBepi[eHus Hauleii cXeMbl Mbl MOXEM MPHBECTH CJIEAYIOMYIO
()aKTHYECKYIO CIpaBKy © NBHXKEHHH ypoxaeB B [oanaugun, DBenasruu u
I'epMaHHH.

IHeumeHne ypomaes B Nloananauu, Beabruuw w TepManun (B n)

I‘lep!m.ﬂ n 1l 111
Crpanu TPexnoass epHOX NAOAOCMEHA Baugnue BBefeHHS MHHEDAALHHX yAOGpesud
(cpeanue TSR T AT s

BEKA) 1840—1870 1880 1891—1%C0 | 1809—1813 I IMG—ISSO] 10 36— 193k

Fonaanaua . . 7 15.5 17.7 19.4 ‘ 22.5 29.8 31.8
Beawrua . . . 7 15.0 15.3 19.3 25.3 25.5 28.5
Tepmanns . - 7 13.0 14.0 17.4 ‘ 22.7 (19.9) 24.3

[lpnmevanne Yposenb ypomaes B 7 u ornocutcsa B 'epmannu k 1780—1790 rr.,
g bBeaprwn u Tonnaniwm MOAHATHE YPOXKAEB MON BIHSHHEM KIEBepa HAYajoCh paHbIUE.
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O1ciofa BHAHO, 4TO y¥Ke OJHH MEPEX0A OT 3€pHOBOrO TPEXmo/bd K IVIO-
N0CMEHY ¢ KyJbTYpOif KjJeBepa W KOPHEIJIOZOB Ha MNOJAX NPHBEJ MNOCTEneH-
HO — yepe3 DAL HeCATHIETHH — K YIB0eHuio ypoixcaes MPOTHB CpeJHeBe-
koporo ypoBHs B 6—7 1, ouu moAHanuce 10 13—17 u. Ho Ha stom ypos-
He OHH CTEIGllJl}l"iHiJCBElJi}1Cb HagoJITO, H TOJBKO MoO3aHee, nmoJg BAHAHHEM BEe-
JleHHsT MHHEpaJbHbIX yaoOpeHui IMocjeloBaja HoBasg BoJHA eule OGojee
MOIIHOTO H- OoJiee OLICTPOro MOAHATHS YPOMKaeB — JO TPOHHOH H 4YeTBep-
HOH BBICOTHI HPOTHB HCXOHNHOrO YPoBHA (7 1I). DTO ABHKEHHE HAYaJOCh B
nosoBuHe 80-X rofoB W 3aTeM LLIO crescendo ¢ mepepeLIBOM BO Bpemsl mep-
ROHl MEpOBOH BOWHHBI, ocobenHo maa [epmanuu. !

Bor sroro-to i He npemBuzea ManeTyc, mojgaraBuidi, 4TO POCT 3eMJe-
Ae/b9ecKOil MPOAYKUHH OyAeT oTCTaBaTh OT pocTa Hacejaedus. HeoOxomumo
1006aBHTh, YTO OJHHM pOCTOM YpOXkKaeB X/eGOB ellle He onpegensercs 06-
M POCT NPOAYKLHH, BLI3BAHHBIH MNEPeXoAoM K INIOAOCMEHY, 4 HMEHHO:
BBEJAEHHe Ha 250/p myomajH NpOMAaIIHBIX KYJbTYp AEHCTBOBAAO B TOM iKe
HaNpaBJe€HHH, TaK Kak Kaprodenr gaeT TPOHHYW NPOAYKLHIO CYyXOro Be-
lecTBa Ha reKTap Mo CpaBHEeHHIO ¢ XxJebaMmH, a KOPHEIWIOAbl Ha (oHE BHI-
COKOTo IVIOZOPOAHS MOTYT AaTh H eme Goabuie. Kpome Toro, ynpasiaHeHue
mapa, 3aHHMAaBIIEro NpH TpPexmojbe 33%o MaxoTHOH mJoOWlaAH, YBEJHYHIO
noceBHyi0 miomans Ha 50%. Ecam yuecTs BCe 3TO H NEPEYHCIHTH YPOXKaii
BCeX KYJbTYpP B 3€pHOBBI€ 3KBHBAJEHTHI, > TO NOJYUHM TaKoe BO3pacTaHuHe
NPOAYKUHH Ha rekrap noceBHoil miomaiu Aas ycaoeuii Beabrum u o
Janaui (8 u/ra):

3epHoBHE 3KBM-

BAJEHTH Muule- To me, BKat0-
BOIO 3HAYUEHHN ASH XOpua
NI TDEXIORES <\ & 7 40 el T ot i e 3 4.3 9.9
Ilpu naojgocmene (A0 BBEJeHHA MHHEepPaJbHHX
WRGUDERIR) . o < ixon b st laua s JeRat o 19.0 29.0
To xe, mocne BBefeHHS MHHEpaJbHHX Y106-
PIEERERN s A0 (3 L I DU R AT 38.0 92.0

Takum ofGpasoM Bo3pacTaHHe NPOAYKUHH LLIO C TEMIOM, OJH3KHM K
OTHOWIEHHIO KBaapaToB 1%:2%2:3% T. e. B ueThipe H B J€BAThH pa3, a He Tak,
Kak ayman Maabtyc (B apupmernueckoii mporpeccun). [lpu mcuuciaenuu
CKOPOCTH pasMHOXeHHs HacejqeHHs Maaptyc caeaan obpaTHyio ouribKy, -

! Mu Bugum, uro Beabrssn u Toanasgps mam ‘<8 Hory» mno NyTH NOAHATHA Ypo-
xaes no 15 1, a ganbme HaGawaaercs paannuyde B noawsdy loananguu,— sto mortomy,
yro losandus Kak coydacTHHIA AHIMHH BO BAajJeHHH MODAMH Hauajla MPHMEHATH 9H-
JHACKYIO CeJHTPY panbine, 4eM DBeabrusi, a kpome TOro, co3jgaBaf ceTs IJIOTHH M Ka-
sanos, loananams obecneunia JemesHil BOAHBIE TPaHCHOPT (eKadbHLIX MAace H3 ro-
poios na mnonA. [epmains Ke sanosfgana NPOTHB 3amafHbIX cocefeli ¢ BBejenueM Tpa-
BOCESIHHS, NOSTOMY OHA TOJAbBKO K mnojioBHHe 80-Xx roaoB [DocTHrJa Tex VpPOXKaes, Kakue
Beabrna uMena yxe B 40-x rogax NpoIJIOrO CTOJIETHA.

* [Ipd 5TOM ycJOBHOM mepecyeTe | 1 NINEHHUB M PXKH NPHHAMACTCH 3a €QMHHLY,
ypoxail osca fenurcs Ha 1.2, xapTrodens —mHa 4, KOPHeMI010B — Ha 3, KJeBepHOro
ceHa — Ha 2.5, OBCAHON coJOMBl — Ha 4, PXKaHOK — Ha O. .

3 B smoxy MaasTyca npupocr HacedeHHst B Amramm Ont 13 Ha - Teichuy, T. e.
Gam3ok K pycckomy npupoery B mepron 1860—1914 rr., oTBevalclileMy YIBOEHHIO Ha-
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CHJbHO MpeyBeauyiis 3Ty ckopocth. Ho Bece 3to He Tpebyer mompobHoil
apryMeHTalHl, Tak KakK OKasaJoch, YTO KPH3HChl B KalHTaJTHCTHYECKHX
CTpaHaxX MPOHCXOAAT HE OT HeZoCTaTKa MPOJAYKTOB, a OT MEpPEmpOH3BOJICTBA.

Yro GbicTphlif mogbem ypoxae 8 Konue XIX cromerws O6bl1  BHI3BAH
r/1aBHBIM 06pP230M HMEHHO MHHEpadbHBIMH YAOOPeHHSIMH, CleNyeT H3 TOro
00CTOATENBCTBA, YTO B APYTHX OTHOMIEHHAX HHKAKHX 3aMETHLIX H3MEHeHHH
8 3TO BpeMmsa He MNpousoun1o; ! xopomas o6paGorka mnoaeit B Beaprug H
[onnanann Bouia B 0GHXOJ ropasio paHblle; BBeJCHHE MPOMaIlHbIX KYJlb-
IYyp MOMOIJIO OYUCTHTH IOJA OT COPHBIX Tpae (HECMOTPA HA COKpalleHue,
a Mo3jHee H MOJIHOe HCYE3HOBEHHE MAapoBOi IVIOIIAAH), a OLHOBPEMeHHO
VIYUITHIHCE (PU3HYECKHe CBOHCTBA MOYB [MOJ BJHIHHEM K/JAEBEepa H HaBO3a.
Hemeukuit arponom Illsepu B cBoux nucbMaX o0 GeabrHACKOM XO3SiCTBE
B caMmom Hayase XIX CTOJeTHA ONHCHIBAE€T BBICOKHI YPOBEHb arpoTeXHHKH,
TaM TOCMOACTBOBABLIEH, W POBOPHT, 4TO Ha» MOJAX MouBa oGpabaTeiBajach
TaK THIATEJIbHO, Kak B ['epmannu ma oropoiax. Boo6ue ® to spema aas
epmanun 06pasuoM CAYHKHIO X035HcTBO AHrauu u Beabruu.

B xonue e XIX croseTHsi HHYEro HOBOIO He cayudsiock B Benbrun n
[ostauguu HH B objaactd 0O6paGOTKH MOUBBI, HH B 06/aCTH CEJIEKUHH, H
¢eB00OOPOTHl HOBBIM H3MEHEHHSM He IIOJBepraiuce. LEduxcreennvism, no
cyuecTsy, HosuiM (hakTopom go3delicTeus Ha Ypoxcal ABUAUCHL 8 3TO 8pems
Munepasptole YoobpeHus, Ho OHU, KOHEYHO, NOJHAAN 3HAYEHYEe I NPescHUL
(haxTopos — Kaesepa u HABO3A.

HMmeHHo k 3TOMY BpeMeHH oTHocHauch enoBa K. A. TumupsseBa, uto
eBpoMneiickoe 3emJefle/IHe CTaJd0 TeM, YTO OHO eCTh, TOJbKO Gaaroaaps
arpOHOMHYECKOH XHMHH H (DH3HOJNOTHH PACTEHHI.

Mexanusanusa semuaenesnnda B EBpone torga He HMesa 3HAYEHH#A, Kpome
BBEIEHHS JKATBEHHbIX MalIHH, HO JKHeiiKa He mosbimaet ypoxas. Lleatpom
pasBuTHs Mexanusaumu Obuin Coenunennbie Illrartsl, HO TaM mpomecca
MOAHATHA ypOXKaeB, xapakrepHoro aasi Esponsl, He mpoucxoauso. BooGuge
MeXaHH3allHd SABJAETCA Mpexae BCero cpejiCTBOM ©OXBaTa OOJBIIHX NpO-
CTPaHCTB B CTpaHax AOPOrHx pabo4yuX pYK, OHa HENOCPEACTBEHHO YMEHb-
1aeT KOJHYECTBO TPy/Aa Ha NPOH3BOACTBO 3€pHA, a XHMH3alHf YMEHb-

ntedds 3a 50 Amepuka yapampana HaceJeHHe 3a 25 aer (Ho 7

Y4acTBOBAJA H §. JHan i!?p::}!LL:‘.H HMena™ipupoctr 9 Ha TeCAUY. Ho uepea
100 jmer nocne BecTymaeRns MansTyea ®pannus cauamna npupoer Ao 0.6, moutn mpes

13HA Ghia 3acTpelblIiHued B me-

KpaTHB pasMHOXeHHe (mpuyeM He OeaHoTa, a OypK
pexome Ha <«CHCTeMy JABYX ferefi»), a semnelesbiecKasd NPOAYKUHA Bo PPaHUHH MO-
et OGuTh ellle CHABHO noguara; [epmanus B mepnonx |885—1914 rr. nokasana npumep
fiosiee GHICTPOro MOAHATHA MNPOAYKNHH, 4HeM uHcaeHHocTH macenenna. B Coeammennnrx
lllTaTax, He 3HABIIHX KYyAa J[eBaTh H30MTKH MNIIEHHIB M KyKypysH, MNPHPOCT Hacene:

0e HixKe, weM B [loawme, IO

HHA TOCTeNeHHO NaAN, OH B naBuH H Bosrapum, #
no noacyeraM cTaTHcTHKOB K 1970 r, wmeao poxiaeHuit u cMepTell AOMKHO CpaBHATHCA,
1. e, CIIA okaxyrca no NPHPOCTY HacemeHHs B monoxennH Ppamumn, sHecMoTps Ha
nbille, 4eM rge-Janto.

10, uto cpefcts nponoeoancTBHA B CHIA ropasno 6o
! B Tor nepuox, korna Eppoma momsa no nyTH XHMH3amuH, AmepHxa momiia no
UyTH MeXaHH3AWHH, HO ee YpOXKau He CABHHYJAHCL C NPEXHEero YposHs.
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{l1deT 3TH 3aTpaThl TEM, UTO MOBBINIAETCA YpPOXKaH MpPH MMOYTH TOH ¥Ke 3a-

TpaTe TPyAa Ha rekTap. TH COOTHOIIEHHS MEXAY 3HAUEHHEM XHMH3aLHK
MeXaHH3alHH MOryT ObITh H/JIIOCTPHPOBAHLI cienymromed Tabauuei:

¥powait Nokazatess  [lokaszateas Fycrora

[IL.'-Fu_\ XM MBS AL H mexanmsaunu? Haceaemud
FORRBHERR s+ « ooin i aiialie 30 109 '| 217
PERRTRR 'L LA 27.5 89 | 257
MIOEmE. | L e B R 27 75 <71 157
EepMamgs: 1 0 e g s 22 67 i 138
DPAKDNA . o s« 5 & 51 s = [a 22 ,I 75
GREER b L L o 1 9 12 10 13
VeSekaeraw L L.l . . 17 106 8 —

Ecan Mbl 06paTHMCS K HallHM VC/JIOBHAM, TO OKaxercs, 4To npolb/ema
A30Ta TakXe Hrpaja 6o0JblIYI0 POJb B PasBHTHH HAIIEro 3eMJelenHd, H
MpakTHKa GeccosHaTe/bHO HaulymbiBaga HaunboJee JeleBble MyTH ee pas-
pelIenns, HO TOJIbKO MepBOHAYaJbHO Yy Hac TJaBHYIO DOJIb HIpajJ He asoT
K/J1eBepa, a asoT yepHO3eMa.

Kak ToJbKO lOM(Hble CTenH CTAHOBHJIHCE GE30MACHBIMH OT HAalIeCTBHA
KOUeBHHMKOB, Ty/la Hampaejgjach CTHXHIHAA KpecThAHCKas KOJOHH3alLud,
pHBJEKaeMas BO3MOMKHOCTBIO HE TPATHTb CHJ HAa KOPYEBKY H, He mpHuberas
K HaBO3HOMY YH0OpeHHIO, MOJAyYaTh XOpOUIHE Ypoxauw xuaeOoB 3a cyeT
GoraTcTBa a30TOM Y€pHO3eMa,— YPOXKaH, [MpaBla, B CpPelHeM BOBCE He
CTOJIb BBICOKHE H BEechbMa HeyCTOWYHBHIE, ® HO JaBaBliHe JemeBHd XJel.
[Ipu 3stom He To/BKO Bce Gonee BospacTasa miomafs mamuu Ha IOre, mo
it cokpauianace sanamika Ha Cepepe mo Mepe TOro, Kak pasBHBAaIach Ke-
JIe3HolopoXkKHas cBaA3b ¢ IOrom.

Ecnii He Kacathea cokpawnennsi mamud Ha CeBepe, mpoucuieainero Ha
BJIa/IeJIBYECKHX 3eMJfAX ¢ OTMEHOH KpemocTHOro mnpaBa, a HMeTb B BHAY
MoCJeAYIOUIHH NepHox, Korjia B HEYEePHO3EMHOH mojioce mnpeobaanmana
KPECThSIHCKAS 3amanika, TO BCe Ke MOMHO 3aMeTHTh CHCTeMaTHUeckoe ee
cokpamense. Hanpumep, B Mockoeckoii ryGepHHH moceBbl pxu B 1864 r.
sagamMaan oxkosio 400 teic. ra, B 1900 r.— okono 220 Thic., a B 1916 r.—
gumb 150 Thic. ra (o6maa xe naomanps nawad ¢ 1200 TeIC, Ta onycTHAACH
fo 460 thic. ra). Mexay TeM uepHO3eMHas MOJOCa pacmaxuBajgacsk
Bce Goubiie H GoJbuie, [ToBomkee naBano Goratoe 6e/IKaMH 3e@pHO TBEPIBIX
MUIEHHI], H B TEUeHHe CTOJEeTHH rocnoacTBoBaJ0 Oe3HaBO3HOE X039HCTBO.
Eme B 1830 r. npumenenne HaBosza nox XapbKOBOM CYHTAJOCH BPEIHBIM, a
Korja notpeboBajca HABO3, TO MEpPBOHAYaJbHO OH JAEHCTBOBaJ CBOMM oc-

N+ P:0s + K:O B xr #a 1 ra.
1000 ra nocemna.
*OKOYPOXaHHRX H _"‘.Il.'!ﬂ_\';]fr}K{il]II!-I'\' 3aCVIIIIHBLIX JIET MpPHBO-

Unesio TpagTopon
3 Yacraa cMmeHa |
yto HanGojsee BHICOKHE CpelHHe ypoxan Oblin B [lpuGantake W Ha Ce-
ckHff ye3n), a ryGepHHH Opeubyprckas, Camapckan, Taspuyeckaa #
cka Jlonckoro XapaKTepH30BAMHCH Hodee HHAKHMH CPelHHMH BeaHdYHHaMHu.
Tem we Meunee, Gjaarofapa GOJAbIIHM NOCEBHHM NJAOMAAAM H pelkoMy Haceneuuwo [Or

Guin nocTasmukoM xjeba ans Cemepa.
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¢popom, a He asorom. Tak, XappkoBcKas cTaHuua s Hauajde XX croaerns
Habuawnana oJAHHAKOBLIE 5U-II_\-',ZLOBbIO NPHPOCTEI ypozKas 03HUMOI PKH Kak
or cynepdocdara, TaK H OT HABO3a, H HYJEBOA MPHPOCT OT CEJNHTPLI
[lpaBna, 310 OTHOCHJIOCH TOJIBKO K XxJe0aM, H NPUTOM O3HMBIM, HIVIIHM
nocje GoraToro HUTpaTaMH YEpPHOTO Mapa, a caxapHas CBekJa yxKe Mpefb-
siBsla crpoc Ha asoT. IloTpeGHOCTE €@ B a30Te paHblle yIOB/IETBOPSIAcCH
TCM, 49TO H L'llL‘iL']_\_' noMeulaJgH nocjae YEPHOTO ]]{lp(i [_I-I'LZGI;IB;J,’]L}L! fIBJIEHHE B
HedepHoseMHoii 3anaanoii EBpone), HO MOTOM CTaiaH eif JaBaTh H CEJHTPY
(eme B konue XIX croserns), a 8 XX croneTud H Xjeba CTaldH pearupo
BaTh Ha asor. Tak, Kiepep okasajcs, Kak H B 3amajaHoit Espome, mpe
KPacHbIM NpeAulecTBeHHHKOM aJs XJjeGoB (onmeitel HocoBekoir n Cymckoii
cranuuii). 3arem npsaMbie onbitel ceth HUYH®, ' pykosonumoit JleGeasnne-
BbIM, NOKa3aJji, 4TO sipoBble XJe0a Ha YepPHO3EMe CHJbLHO pearupyior Ha
a3oTHcThle yno6penHs. Tak cTan HOAXOXHTH K KOHIY TMEpPHOL «d430THOIG
3JbJOpano», U Ha 4YepHo3eMe, [0 KpaiiHell Mepe B 3amajHoii ero 4acTH,
cTajJi HEOOXONHMBIMH Te JKe caMbleé MEepONpHATHS A paspelieHds asor-
HOIl mpo6/ieMbl, KaK H B CEBEPHOH HeuepHO3eMHON moJoce (K/JAeBEp H HaBO3
nast Xae6oB, a A8 TEXHHUECKHX KYJSTYp — elle H 3HAuHTeJbHOe KOJIHYe
CTBO a30THCTBIX YHLOGpeHHii).

YausurenbupiM  06pa3oM poab a3oTa B 3eMJENENHH  HEYEPHO3eMHOI
MoJI0Ckl He OblIa cpasy oleHeHa B MOJHOH Mepe; MPHYMHOH 3ITOro GBLIO TO
0GCTOATEJNBCTBO, YTO MPH MOCTAHOBKE ONBITOB HCXOLHJIH M3 3KOHOMHKH
CyLIeCTBYIOLIEro MPOH3BOACTBA, BMECTO TOro 4To0BI JyMaTh O POJH TOCY-
AApCcTBa B OpPraHH3alMH NMpoH3BoAcTBa GyAymero. Tak, KOraa mof BAHAHHEM
nponosean Tumupssepa u UynpoBa arpoHOMBI MOCKOBCKOTO 3€MCTBa pe-
wHad (¢ 1908 r.) HayaTh ONbITHl ¢ MHHEPAJbHBIMH YIOGPEHHSIMH HA KPeCTh-
AHCKHX 3eMJfIX, TO B 3THX ONbITaX HHKAK He pellajuCh NPHMEHATh CeJIHT-
py uau 6GpajH ee B HHYTOXKHBIX KOJHYECTBAX, B POJIH KAKOTO-TO CTHMYJIA-
Topa, MOTHBHDPYS 3TO T€M, 4TO nmpuBo3Hasa (u3 YUuan) cesuTpa CAHMIKOM [0-
pora, H KpPeCTbiHHH MOKyNnaTb ee He OYUET, T. €. CMENIHBa/JH HCC/EH0Ba-
TeJbCKHE IeJH ¢ NponaraHfgod npuMeHeHHs cequTphl. H3-3a 3toro MuHe-
pajbHble ynoOGpenusi He JdajH oxupaemoro sddexra, uro omuBOUHO 006%-
SICHAJIOCh IIOXHMH (PH3HYECKHMH CBOHCTBAMH HAUIMX TMOYB, W Jesajach
cCblIKa Ha AHIJIHIO, TAe MeXKAy BBeJEHHEM TPABOCeSHHA H MHHEpaJbHbIX
yAoOpeHHH NPOLNIO IeJIoe CTOJNEeTHe, a MOTOMY, [AecKaTh, H Y Hac BBOAHTH
nocaefinue mnpexaespeMenHo. Takag e owuOKa MOBTOpHJACE H MO3AHEe,
a umesHo B 20-x ronax. Torpamnee pykosoAacTBo Hapkomsema He oTmy-
CKaJio CPeJACTB OMbITHBIM CTAHUMAM Ha MOCTAHOBKY ONMLITOB C MHHEPAJbHLI
MH yaoOpeHHAMH, «TaK KaK KpPeCTbSHHH HX HE CIpallHBaeT».

Ho u B Tex orAe/nbHBIX cayyasix, Korjla OMbITHBIE CTAHUHH BCE 3Ke CTa-
BHJIH OMBITEI [0 BOCBMEDHOH CXeMe, OHH CJeIOBAJU MPHUMEPY MEepBbIX OfMbi-

to Mockoeckoro 3emcrea (1908—1912 rr.) u BHOCHJAH ToabKOo 15 Kr aso-

1 Hayynui# mucTuTyT Do yaoGpennsM u  uHcekTodynrucnzam —HapKoMxumnpoma
CCCP.

IModuAaTue ypookaes w poab a3oTa ‘68 3emaedesuu 141

ra,! npu nosax ¢ocdopa u kaaug B8 40—50 kr. B satom 5 mor y6eauThes
npu ob6be3me onbiTHLIX craHuuii [Tpuypansa u [MoBomkes oceusio 1926 r.,
H KOHEYHO, MO CPABHEHHIO C HABO30M, B KOTODOM BHOCHJOCH 150—200 Kr
asora, AeHCTBHE MHHEpPaJbHBIX yaoOpeHHH Obl10 cnabbiM.? ITO Hano MHE
nmoBoj HamHcath BecHo 1927 r. craTteio «Xpouuyecxast MOTPEUIHOCTH B
JeHKe AEHCTBHI MHHEpaJbHLIX YHOOpPEeHHi», H ITOT Iroj SIBHJICH IOBOPOT-
HBIM NMYHKTOM B MOCTaHOBKE ONBITOB C yAOOpeHHSMH, HMEHHO TOorga Oblia
opranusoBana Arpoxumuyeckum oraeqsom HUYHUP, kotopuim s 3aBenwiBad,
TaK HasblBaemasi «reorpaduueckasl ceTh onbiToB». [laHHbIE 3TOi CeTH cpasy
e OGHapyXHJH, 4TO B paiioHe MOA30MHCTHIX mouB M Ha ceposemax Cpex-
Heil Asun, ecouw GpaTh Te A03bl a30T4, KaKHe MPHMEHAIOTCH HA 3anane,
spexT moayyaercd Takoi ke, KaKk TaM (OOBITHI C XJIOMYATHAKOM, JBHOM,
kaprodenem). Mano Toro, Raabine o6GHApyXHJIOCH, 4TO H Ha YepHO3EMe
TEXHHYECKHE KY/IbTYDbl pE€ardpyioT Ha asoT .(KaKk caxapHas CBeK/Ja W KO-
HOILISL) , HO SICHO PeardHpyloT Ha a30T W 3epHOBble Xjeba, ecjaH OHH He HAYT
nocse YHCTHIX mapoB. Bece 3TO MO3BOMMAO CTPONTH MJIaH XHMHYECKOW mpo
MBILIVISHHOCTH B KPYIHBIX MacuiTabax u HauaTh €ro OCYIIECTB/EHHE B Mep-
BOM MATHIETHH, a B0 BropoM msiTHieTHH x Aanubim HUYHU® npucoepuun-
auck naunsle BUYAA, ° nokasasimHe, 4TO HE TOJIBKO HAa ONBLITHBIX MOJAX, HA
kKotopbix craBHauCk oneiTel HUYHWU®, Ho u npn Toil arporexsuke, Kotopas
Oblia pocTHKuMa yike B 1932—1934 rr. ma nmosigx  KOJIXO30B H COBXO30B,
npHMeHEeHHe MUHEPAJBHLIX YAOGPCHHIl JaeT XopollHe pe3yasTathl. A 3artem
MPOSIBHBINEECH C TaKOH CHJIOW CTAXAHOBCKOS JIBHXKEHHE HACTOJBKO UETKO
BHIABHJIO 3HauyeHHe ynobGpeHuil, uTo Tenmepsr BpAA JaH Kro-1HOO craHer
VTBEPIKAaTh, YTO MbI JOJIXKHBI MPOHTH CHauajga vepe3 KakHe-TO ApyrHe CTa-
Y TpeXxe yeM JOXKHTh 0 NPHMEHEHHs MUHEpaJbHbIX yaoOpenuii. Xapak-
TEPHO, UTO MOJYYCHHE PEeKOPAHBIX YpOXaeB CTaXaHOBLAMH COBMAJO C me-
PHOZOM, KOFJA MPOH3BOACTEO MHHEPAJbHLIX YAOOpeHHH Yy HAC MPHHSLIO
K[J}-’HH[)I(! pilfi:\{(!ilbl.

Hceropuyecknil onbiT passutus semaenenusa B 3amaaHoir Espomne, mo-
HATHO, NOJXKeH ObITh HAMH YUYTeH, HO 3TO BOBCE He O3Ha4aeT, 4T0 HaM
Heo0X0/JHMO, KaK 3TO AyMaJH HEKOTOpblie, MPOHTH MOCHeNOBATENBHO BCE TE
CTalHH, KOTOpble HMeJaH TaMm mecto. * Hama 3amaua cOCTOHT B TOM, 4TOOH!

1 Kak pas 5Tu /[03Bl ©OKasaguck HA OeflHBIX MOYBAX CaMbIMH HeSHCOAHBIMH (cM
HIKeE).

® Mexnay npounm, Ha Kasanckoff onuTHOf craHuuH MHe B Takod ¢dopMme cooOumiH-
AH KpaTKAe HTOrH onbToB: «¥ Hac HH mo [IpaEHmEKHKOBY, HH no Jlospedko HHYEro
He BLIXOAHT», T. € HH MHHepaibHHe yIOOpeHHd, HH naposas ofpafoTka He MOMOTaloT,
connE Hapos aelicrayer». [losHakoMmmuBmucs ¢ po3amu  ynobGpenuit, s, nocoseToBan no-
BHCHTL KouHuecTso a30Ta. Yepes npa rona, B 1928 r., B Ka3zaun npoHcXomousa ovepen-
woii MeHjgeneeBckufi che3l, H B OOKNAAax MO AarpoXUMHUYECKoidl cekuuH QHrypHpoBaam
#oBhle januble Kasamckoil cTaHuHH, B KOTOPHX JeficTBHe MHHepajbHLIX YAOOpeHni ywxe
He OTANYAA0Ch NO pasMepaMm oOT AefiCTBHA HaBo3a.

3 Beecow3HHit HAayYHO-HCCAENOBATEJNBCKHA  WMHCTHTYT yAOGpeHmf, ArpOTEXHHKH WM
arponousogenenns Hapxomsema CCCP.

4 Umenno yTBepPHKAAJNCCH, YTO CHa¥ada MBl JOMKHB BBeCTH TpaBocesnue, npoiite
Yepes CTaJMI0 WHCTO HABO3HOTO Xo3qficTRa, 4TOGW  yAyYIIHTb (H3HUECKHe CBOMCTBa

it £ prer )
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KOPOTKHH CPOK JAOrHaTh i MEper{aTp nepejossle B JKOHOMHUECKOM OTH
HIEHHH KamHTAJHCTAYECKHE CTpaHbl, H Mbl MOKeM H JOJXKHbI 3TO CHIEIaTh,
HCIOJIB3Y5 OLHOBPEMEHHO BCe BO3MOZKHOCTH, KOTOpble HMEIOTCS B pacrnopsi-
KEHHH I[JIAHOMEDHO pA3BHBAIOWIErocs COLHAMHCTHYECKOro CeJNbCKOro Xo-
3MHCTBa, a HE KOMHPYA paGCKH KaKHE-TO ToToBbie 06pasibi.

CTPYRTYPA A30THOIO BAJAHCA B PASHBIX CTPAHAX.
ASOT «TEXHHYECEHH» H «bHOJOr’MYECEHM»

BricTpoe pasBuTHe 430THOH NPOMBILIEHHOCTH IMOCJE MEPBOil  MHPOBOI}
BOHHBI 4aCTO BbI3BLIBAJIO B HEAarpOHOMHYECKHX Kpyrax npeacrasiexue, GYATO
3TOT (AaKTOpP OTTECHHJ BCE APYrHe H NPEHMMYUIeCTBEHHO HAa HeM 0asHpYIOT-
Csi BBICOKHE YpPOMaH B CTpaHax C CHJIbHO Pa3BHTOH a30THOH MpPOMbILILJIEH-
HocThiO. Ha nese ske HOBbleé HCTOMHMKH (CHHT@THYECKHH aMMHAK, «BO3JAYLI-
Hasi» CEJMTPa M MPOY.) HHIAe He 3aMeHsIH co6oil a3oTa KJieBepa H a3074
HaBO3a, Be3Je OHH JONOJHANH paHee H3BECTHbie MPHEeMbl, YBEJHYHBaS
obulylo CyMMY asoTa, BBOJHMOIO B KPYFOBOPOT XO3fiCTBA, H NOAHHMAsA Hi
eure GoJibUIYIO BLICOTY TE€ YpoxKaH, KoTopule B 3anagHoi Eepone Owlin yie
II0BOJILHO BLICOKHMH OJarofaps KJIEBepOoCesiHHIO NPH OXHOBPEMEHHOM Mpii-
MeHeHHH (ocparoB H KaJHHHBIX coJel.

Bo Bcex crpanax 3amaia H Tenepb NPOAO/IKAIOT HATH KOMINVIEKCHBIM
NyTeéM H HCIOJB3YIOT ABa MyTH CBA3bIBAHHS a30Ta BO3AYyXa, a HMEHHO:
fYTe TeXHUHECKUil, OCYLIECTBHMbIH C MOMOLUBIO AODOroi amnmnaparypbl TOJIb:
KO B ONpEedeJIeHHBIX MYHKTAX, TAe COCpPeNoTOYeHLl HCTOYHHKH 3IHepruu (3a-
JeXH yris, Bojonaisl), H nyre Ouosceu4ecxkuid, BOSMOKHBIH Be3ae, HOTOMY
4TO IPH HEM HCMOJIb3YETCH COJHEYHas SHEpPrud H He HYXKHO HHKAKOH amma-
paTtypbl, €e 3aMEHHAIOT I{,'IL'-‘B(’]J, ;IIU].LG}JIIH H ,-"lpr\r"l‘lll'_‘ ilﬁicJ'I'UL‘I.JGIEp{i'l’L‘."lII, {p!il-;
Cllp}"l()ﬂl]l{? a3oT I3UZ’._L}'X&1 3a CYeT Toro Xe HCTOUYHHKAa 'illt‘lr‘r."]l}!. C MOMOILILIO
K[J'l'(}[](}lf,] OHH t])l[KL'H[)} 10T H }'l'.-'IL‘[}O.'J..

O6a mytH paspeleHHsi a30THOTO BONPOCA HMEIOT CBOH IOJIO0MKHTEJbHbIE
CTOPOHBI U CBOH TPYAHOCTH, OHI 83auUmHO Opye Opyea GONOAHAIOT, HO APy«
dpyea coscem 3amenHuTo He moeyT. Jlas a3oTa TEXHHUECKOrO XapaKTepHb!
1) Gosbliasi GBICTPOTA AEHCTBHSI B CBA3H C PAacTBOPHUMOCTBIO M BBICOKOI
YCBOAEMOCTLIO HIIf_J,-'E}’HTUB 3aBOJACKOro CHHTe3a (U'TC[O,'IU BOSMOMHOCTE BbLI
COKOro TeMmNa B NOAHATHH YpoxKaeB); 2) Oonblias TPaHCIOPTAOENLHOCTE,
cBA3aHHas C BbICOKHM coAep)KaHHeM asota (Hanpumep, B CHHTETHYECKOH
moueBiHe B 100 pas Go.ablue asoTa, 4em B HABO3€) H BO3MOIKHOCTb Nepe-
GpoCKH MO KeJaHHIO B J0G0H paiiod; 3) BO3MOXKHOCTh ropasio OOJBLIEro
HacbleHHsa ceBpo0OpoTa TEXHHYECKHMH KYJbTYpPaMH, 4eM IpH OTCYTCTBHH
OOYBbLl, H TOJIbKO NOCJe 3TOro AyMaTh O MNpHMEHeHHH MHHepaJbHhX :w'..lﬁljpl’,"ril!ﬁ |«Belb
] r'UI.F.".[IIil MHHEpPAJIbHEL€ }';lUGpEHIIﬂ CTaJiH TPHMEHATBCA 4Epe3 100 ger mocae pBeae-
HHH T;).‘li!OCCfIHIlIl-’J}. }i‘li[ 3TOM 4YacTo HEBEPHO H3narajacb HCTOpHA 3eMJieleJiHA B

3ananuoft Espone, u 3amanuuBaies Tor ¢akT, uTO He TPABONOJBHHE, a YHCTO MNJORO-
cMeHHHe CeB0000pOTW ¢ OAHHM roOJOM NONbL30BAHHA KieBepoM, 6es THModeenKH, NpHBe-

JH Ha 3anage cHagaja x YABOEHHIO YpoiaeB, 4 3aTeM H K Je:.‘n.neﬁmcuy HX poOcCT)

dociie BBeeHHH MHHEpaJbHuX yAaoGpeHHd.
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TeXHHUECKOro asoTa (TakK, MLl He MOrJIH OBl Hajo0Jro 3aHATb TaKoil GOMb-
LWOM MPOLEHT MaoIand XJomuatHukoM B Cpenmeii A3uu, ecid Obl X/IOMKO-
BOAHbIE paiioHbl He CHal)Kajuch IMHPOKO a30THCTBIMH YAOOpEeHUAMH);
4) oLHOBpPEMEHHO KpymHasa a3oTHas NPOMBIIIIEHHOCTH pasBHBaeTCA H MO
HHBIM [PHYHHAM, KpOME CeJIbCKOXO3fHCTBEHHEIX,— [IpeK/e BCero oHa CBf-
34Ha C BOEHHOH npo_\tblui.-‘]cusmumit.a,

Ho asor texHH4ecKHii BCerja A0OpoxKe asoTa KjaeBepa H a3oTa HaBo3a,
NO3TOMY JHaKe B CTpaHaX C BLICOKO pPa3BHTOI NPOMBINVIEHHOCTHIO" HE eM
MPHHAAJIEAKHT IJaBHAs PoJib B CHa0XKEeHHH CEeJbCKOXO3AHCTBEHHBIX PACTEHH
a30TOM, a a30Ty OHOJIOTHYECKOMY, BKJO4as CIOfa H asoT HaBo3a, TaK Kak
B HABO3 NMEPEXOAHMT a30T KJAeBepHOro ceHa. B cymHocTH, OHOJOrHYecKHii
IYyTh (PHKCALMH a30Ta BO3JyXa #BJAETCH NAaPOBBIM, €CJH BCE PACXoAbl IO
KyJbType KjieBepa HJH JIOLEPHLl OIVauyHBaIOTCH KHBOTHOBOACTBOM. OIHAKO
npu GeccrnopHOM NPEHMYILLECTBE AEIUEBH3HBI a30T OHONOrHYECKHH HMeeT
CBOH HEJOCTATKH MO CpPAaBHEHHIO C a30TOM TEXHHYECKHM — OTCYTCTBHE
TpaHcnoprabenpHOCTH H GoJsblIds MEIJ€HHOCTh AEHUCTBHSA, M, KOHEYHO, OH
He MOXKET ObiTh NPSAMO HCHOJb30BaH Aas weaeil oGoporul. OxHako oTme-
THM, 4TO 4eM OoJibllleé [OCEBOB Kji€Bepa B CTpaHe, YeM OHa OGoraye CKOTOM
H HaBO30M, TEM MEHblIe CTPAaZaloT ypoxKau XJe6GOoB Mpd 3aTaHyBIIEHCH
BOHHE OT OTCYTCTBHSI a30Ta TEXHHUYECKOTO.

KosiHuecTBEHHOE COOTHOLIEHHE MexKAy oOoMMH HCTOYHHKAMH  as3o0Ta,
KOHEYHO, B pPasHLIX CTpaHax pas/H4HO, H B NPHHIHUOE, ecJH Obl HE ObLIO
MPHYHH BOEHHO-TIOJHTHYECKOr0 NMOpPfiKd, OHO AOJMKHO Obl 3aBHCETh, B NEp-
BYIO O4epellb, OT IYCTOTBl HacejJeHHH, a HMEHHO: 4eM MocaexHee Goublie,
TeM GOJIBIIHA MPOUEHT IVIOLIaJAH MPHXOAHTCS 3aHHMATh MHIIEBBIMH KYJBTY-
paMH H TeM MEHbIUHH — KOPMOBBIMH (a CpenH MOoCAefHHX TJiaBHas pOJb
OPHHAJICKHT Kak pa3 asortocobupartensiM). B 3arom oTHomeHnH HanbGojb-
mieji BO3MOMKHOCTBIO pACIIHPATh MJIOMLaAb MOA a3oTocobHparensiMu 00/1a-
naem Mbl (3a cuer paclIHpeHHs MaumHH), HO H B npexenax 3amajgnoii Espo-
bl MOXKHO Ha0/I0AaTh 3HAYHTE/ILHOE Pas/IHYHe B PAAOM JeXKalluX CTpaHax.
CpaBHHM, HANpUMep, NMPOMBLIILIEHHY!) ['épMaHHIO C CeJbCKOXO3AHCTBEHHOIf
Jlanueii, npHueM He TOJBKO NPOMBIIZJIEHHOCTb, HO ¥ CEJBCKOE XO3SHCTBC
I'epwanun crogad (Ao I'mraepa) Ha 3HAYUTEJBHOH BLICOTE, rOpasfio Bhllle,
gem BO Ppanunu,— B JlaHHH Ke HET Chlpbd AJIA PA3BHTHSA CBOEH MPOMBILI-
JIEHHOCTH, B €€ 3KCNopTe MepBoe MECTO 3aHHMAalOT NPOLYKTHl MKHBOTHOBOJ-
cTBa, W JlaHHf CYHTAETCA IO MPEHMYUIECTBY CTPaHOH CEAbCKOXO3AHCTBEH-
HOM, XOTA Ha Jejle KPeCcThiHCTBO COCTaB/AET TOJLKO OJHY TPeTh BCEro Ha-

CeJleHHA CTpPAaHLl. 1JIaBHOE Ke pasjiHuHe, HHTepeCHOe [Jid Hac B JaHHOM

y
H

cayuae, coctour B ToM, 4ro I'epmanus nmena 133 yenoseka na | KB. KM, a
J’_l;_]!liiFI—SU_, H elle CHJbHee BLIABHTCH 3TO p{t:j.-"IlIl{liC, eCJIH ME] _\_‘l-]TE_‘,_'\i_
qTO JIONA MNOCEBHOH MioiajH Ha OMHOro xHteis B /laHud AOCTHraJga OIHO-
ro rekrapa, a 8 I'epMaHuu OHa COCTaBJsJa JIHIIB OKOJO OJHOU Tperu
2extapa (cM. muxe). Coo6pasno 3TOMYy Mbl Haxoaum B Jlanum ropasno
GOJIBLIYIO NOJI0 TOCEBOB NOJA K/AEBEPHLIMH cMecsaMmu, ueM B [epmanun, o7-
giofa — Gogblie HABO3a Ha rekrtap Naillid, ga eme HaBo3a, Gosee Gorartoro
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230TOM, 4eM OOLIYHO, BCJENCTBHE OOH/IBHOrO NMpPHUMEHEHHA KOHIeHTPHPOBaH-
HbIX KOPMOB HMMIIOPTHOrO NPOHCXOMXKAeHHS. [‘epmanus xKe, HMEs BBHICOKO-
PA3BHTYI0 XHMHUECKYIO MPOMBIIIIEHHOCTh, NPUMeHAna B 6oJee IIHPOKOM
smacurtabe, uem JaHus, B KauecTBe HCTOYHHKOB a30Ta CHHTETHYECKHE MPO-
JNYKThl (aMMHayHbie COJIH, LHaHaMHA, HHTpAT KaJjeuuda). Oanako npd BeeH
aGCOJIIOTHOI BbICOTE NPOAVKUHH a30THBIX 3aBOAOB BCE K€ OTHOCHTeJIbHO
3TOT HCTOUHHK a30Ta He 3aHHMAaJl JOMHHHPYIOUIEro MoJoKeHusd, u B ['epma-
HHH [JIABHYIO pOJIb HTpajio OpraHHuecKoe BelleCTBO HaBO3a H Kiepepa, Kak
5TO BHIHO H3 CJEAYIOUIero cornocraBjeHus.

B 1'1.1.c, 1'r).;1-; B npougnrax
Baananc aaoTa s
Fepmanis Hanng l Mepmanps ‘ I auns
. ) i

| BeiHoc asoTa c ypoKasMH . . . 1775 270 ‘m-) |100
CraThH mpuxoja: ‘
i A30T «TexHHYecKHH» . . . . 400 27.0 }:22.5 10.0
| A30T Hasosa, BKJIOYawI{Hil Rela
[ yacTh a30Ta Kjesepa . . . 750 150.0 42,2 35.5 )
: A30T B KOpHeBbIX OCTaTKax " | 56.7) .t 81.1
| GOBOBRE . i e e 256 69.1 }H.SI 25.6
Hepuunr . . . . . ¢ & ¢ v v e 359 : 24.0 1 20.8 8.9

CaenoBsaTe/ibHO, JaKe B TaKoil MPOMBINLIEHHOH cTpane, Kak [epmanusd,
A430THAsl NMPOMBLIUIEHHOCTh He MOKpHIBajsa u /s gonu Bceil moTpeGHOCTH B
asore, B GoJiee e MHOrosdemenbHoi [lanuu, Goratoi Kiesepamu,— a Mo-
TOMY W HaBO30M,— Ha TEXHHYECKMil a30T mpuxoAmuiaock Toaeko 10%p ot
CYyMMbl a30Ta, YHOCHMOro ypoxkasmu. OOGpaTHoe COOTHOUIEHHE, KOHEYHO,
HMEET MeCTO A/ a30Ta KJaeBepHI, KoTopulii B JlaHHH HrpaeT ropasio
6GoJbLIYyI0 pPOJib, HO JOMHHHPYET HAl BCeM H B TOH, W APYroil cTpaHe asor
HABO3a; UM MOKpLIBaeTcA GoJiblle [OJOBHHBI BCero BhiHOCA a3oTa B JlanuH
u 42%p storo BeiHOca B ['epmanHuu. DTH MOACYUETHl HOCAT, KOHEYHO, OYEHB

npHOMH3HTENbHBIE XapakTep, 2 0COGEHHO 3TO OTHOCHTCA K uuppam aedHUH-
Ta, TAK KaK OHH ONpEeIeJieHhl MO Pa3HOCTH, H BCAKAd HETOYHOCThL MO IIpe-
ABLIYUIMM CTAaThAM OTpamaeTca 3feck. Tak, anga Jlanuu mepuuut B 8.9%
JIEXKHT, B CYUIHOCTH, B mpeaenax morpemHocTH. CTOHT  TOJBKO OTPa3uTh

1 Nas TepMaunm MM HCMOAL30BAJAH B OCHOBe mpemuuit nogacwer Lohnis, mo ¢
'[L'KOTOPHI\HI I'I(_lei).’!I”,!':'J.'\lH. B Oenax TE'.[IIEG.’.’H}KE!!][FE ero K n(}cnmepcn;tm-xuﬁ ,'IEI»ECTBH-
TeNLHOCTH, 4 MMEHHO: KOJAHYECTBO HABO33a NOACYHTAHO MO0 COCTOSHHIO KHBOTHOBOJCTB2
B npeakpusHcHuit mnmepumonm (Statistisches Jahrbuch §. d. Deutsches Reich), Takxe w
AJS KOJIHYECTBA A30THCTHIX yAoGpennii B3ATH uubpu Gonee csexue, ueMm y Lohnis;
IAsi BHRIHOCA a30Ta YpPOXaaAMH, a TakKXe JIJA a30Ta B KOPHEBHX OoCTaTKax KJeBepa,
g3ath nudpu Lohnis Gea namenennit

Haa Jlanue n0oicYer cAelaH HAMH HA OCHOBAaWWM AauHmX cGopuanka <«L’agricul-
ture en Danemarks (1930). [ns HaBo3a B3ATO cpeaHee CcONEPMaHHe a30Ta BBHAY
TPYAHOCTH CAe1aTh NONPAaBKY HA MNOBLIUIEHHOE BAHAHHE OOHJALHOrO NpPHMEHeHHA XOH-
ue:{rpuponamlhlx KOpDMOB B ,D,HI{II:L ASOT, ﬂpTI!!UE‘IlM}.ﬂft ¢ ocajKaMip, HHrOe He IIpI[HS-IT
BO BHHMAaHHe B NpEANONOXEHHH, 9YTO BHIMLIBAHHe HHUTPATOB H3 [MOYBH KOMMEHCHPYeT
9TOT HCTOUHHK NPHXOAA.

2 Ho npm BCeH HX YCJOBHOCTH OHM BCe Xe OTPaMamwT TrJaBHHe YepTH pasjaTHuds

B CTPpYKType GajaHca pasHBIX CTpaH.
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8 uupax Tor ¢axr, yro 8 Jlauun HaBo3 HMeeT Gosbl€ a3oTa, YEM CUH-
TaeTcs OOBIYHBIM VISl HEKOTOporo 0O0E3JHYEeHHOro CpelHero, HampHMep,
B3sTh 0.57%9 BMecTo Besfe mpuHATOro 0.5% (urto mns Jlauun mo psazy
coofpaxeHHil BecbMa BEPOATHO), H TOTAa Ae(HUHT CBEILTCA K HYJIIO.

Mmeomuecs B jJuTepaTtype noacuyersl 6ajdaHca asora B 3eMJIELE/HH
Coeaunennbix lllratoB AMepHKH TakKe YKasblBalOT Ha OFPOMHYIO POJib B
obmem Ganance azora GHoJaOrHYeckoro. TakoH moacyer caenad a-pom JIun-
MaHOM, H B 3TOM [MOJCYeTe HMEeTCd nombiTKa OOoJblueld JeTaau3auuH; B
CTaTbH pacxoia, MOMHMO BBIHOCA YPOXKasiMH, BKJIIOYEHbI [OTePH a30Ta H3
MOYBHI MYTEéM BbLIMBIBAHUS M 3PO3HH, a B MPHXOAHOH YAaCTH YYHTHIBAIOTCH
TAKHE HCTOYHHKH, Kak a30T aTMocdepHBIX 0CAAKOB .H OPOCHTEJBHBIX BOJ
(cM. Tabanny).

Bananc asota B semMaegeanun CIIA (no Jlunmany)
(B ThIC. T a3zora)

Pacxon [Mpuxon

Beisoc azoTta ypomaamu (C maomaaH Buocurca ¢ Hapo3oM . . . . . . . 2600

146 M. BaYo: . 05 nteruy g0 4600 C MHHepaJbHBIMH Y100-
BumblBanue ocafKkamMu . . . . . . .4000 HERNNMR LS e ey oY o satieiy s ARG
Jposua (c Toil we maomanu) . . . 2500 [IpHHOCHTCA C OCAAKAMH . . . . . 2700

BuiHoc asota ¢ Jayroe H macrGHulL [lpunocuTCcA ¢ OPOCHTEAbHBIMH BO-
OER0 wptis Ta) L GhL e L TR L 3000 WEMRE: 7 R A otiintar <30
BriMuiBaHue ¢ sTod naowagw . . . 1000 Hakonaeuune asora GoGosmMu . . . 900
SOOI o o, 5 o5 lan Al Jay poat vs s dDOD PyKcanna asoTa APYrHMHa nytamu . 6800
Hroro. . . 16 100 Hroro. . . 13380

U3 OCHOBHOTO KalHTa/ja Mo4yBbl, cocrapiaser 2720 Teic. T asoTta, uan 16.9%.
Ho rak xax B cratee 1-pa Jlunmaua (The Stuff of Life, ortuck mu3 Industrial
and Engineering Chemistry, vol. 27, p. 103, 1935) ne yKa3aHo, KaK BbICUH-
TaHbl OTAENbHLIE CjJaraeMble; TO Mbl HE MOMKeM CUHTAThb 3TH UH(Pbl HEmo-
CPE/CTBEHHO CPaBHHMBLIMH C NMpPHBeZeHHbIMH Bblmle nid [epmanun u danuu.
OcobeHHO 006pallaioT Ha ceGsa BHUMaHHE ABe UH(PL — 3TO BLICOKAA OLEHK3
y4acTHd a30Ta HaBo3a B oOuieM Ganaxce (oHa cocraBiasieT 56.5%o OT Bbi-
HOCa a30Ta YpPOMKaAMH MOJEBbIX KYyJbTyp) U emle OoJiee BLiCOKadA J0JA
ydacTHsa (DHKCAUHH a30Ta ApPYriMH myTsamH (kpome GoGoBuix). Ho ecau 31a
uudpa BOOOLIE TPYAHO ONMpefesHMa, TO HAKOMAeHHe a3ota Go6GOBLIMH TO-
pasfo Jeruye nogAaercs yyeTry, H HHTEPECHO, YTO MO 3TOH CTaTbe Mbl Ha-
xcaum ungpy 8 900 Teic. T, wam noutu 20%6 OT BHIHOCA a30Ta YpoOKaAMH.

Ecin ponycTUTh YCIOBHO BO3MOMKHOCTh CPABHEHHS OTIEJbHLIX CTaTel
[IpHXOJla H pacxoia 3TOro mnojacyera a.ad LU.[-\ C BBHIIENPHBEICHHBIM ITO1-
cyeroM aast Jlanuu u ['epmMaHun u B3AThL TOJBKO COOTBETCTBYIOUIHE pyGpH-
KH, TO MOMYYUM TaKoil BHA ympouienHoro Ganaunca ans CIIA:

*JleHuHT, KOTOPLI A0/1XKeH ObiTh OTHECeH 3a CYET HCMOJIb30BaHUA a30Ta
T

BRHOC 880T8 . L o & - |« o s« o 4600 'THEC T, HaAH 1000/
BuocuTca ¢ HaBoBOM .. . . . . . .« - 2600 » 56,90/
C MHHEpPalAbH, YI10OpEHHAMH 00 » » 6,50/
Pprcanna GobosbiMH . . . . . . . 900 2 19.68/,
Oeduuur . ., . ; o PR L 17.49%,

10 [pasmmuuxos . H.

T TR Y
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Kax BuAHO, JONA TeXHHUECKOro asora B obuieMm Gagance gas CIHA no:
J'I}"(HICTCYI HECKOJIBKO HHIKE, 4YeM OJd ﬂﬂl{“il H GC:\IEI_I{}{LI, COCTaBJIfisI BCEro
oKon0 6.5% OT BhHIHOCA a3oTa ypomkasimu. B cymMe ke BosBpalleHHe asota
B nouBy ¢ yroOpeHnsMH npessitiaer 80%o OT BbIHOCA pacTEHHAMH.

CoBeplieHHO HHYIO KapTHHY AalOT NMpOH3BeleHHble HaMH MoAcYeThl Ga-
nanca asora B zemyenenud CCCP. Mil ocTaHOBHMCH NMoka Ha obuelf xa-

pakTepucTHKe 3TOro Gajanca B TOM BHAE, B KaKOM OH (akTHueCKH CKia- TeJLHOCTH CBOGOAHO JKMBYIIHX (He KiIyGeHbKOBHIX) GakTepuil, H3 KOTOPBIX

PRSI . T QALNCIERIS - Sow HauGoJjiee pacnpocTpaHeH B KYJAbTYpHbIX nousax Azofobacter, no paamep

; OGuiuit BEIHOC a3oTa ypoxasimu, no mnoacueram BHUYAA, na 1937 r., (bHKCAlHH a30Ta STHM MyTeM yuecTs He jerxo. UacTsio B 9Ty e pyGpHKY 3

BBIDAKAJICS Y HAC NPUOIH3HTENbHOH BEeJHUHHOH B 4.9 MJIH. I (npn ypoxae MONafaioT HEKOTOPbIE He BIOJHE YYTEHHbie HCTOYHHKH a30Ta, KaK as3oT
Ry P e . ik Irs P Tl e T e

xyieGos okos1o 10 u/ra, ceekast — 200 u/ra, kapropeas — 115 w/ra u 7. ). 0T6POCOB — KOMMOCTbl M MPOY., WIH YacTb a30Ta, MPHHOCHMOTrO aTMmocdep- 4
| Bo3appamienue a30Ta B NOYBY NMPOH3BOAMJIOCE H Y HAC HE TOJNBLKO H He

HBEIMH ocaakKaMu (ecJH NpennoyoO¥HTb, YTO BbIMBIBAHHE€ HHTPATOB TEMH XK€
| LTALRKEN U MEHEDAIEHRMY | };’LQ@.TJ EHEAMYN. CKQILKO € HARQINN € _ODTAHMYE-

mero noutw 70%,, rorfla Kak cTpaHel 3anaga HMenH JaeduHUHT a3oTa 3
ropasjao MeHbLIMi, JeXaumuii B npeaenax or 9 no 21%. ;

Yew ke MOKPHIBAJCS 3TOT OTHOCHTeJBHBLII AedHUHT Mo aszotry Ha 3a- :
naje, rje MapoBble MOJIs HCYE3JH W CTaBKa Ha HCTOLUIEHHE MOYBHLL CTaJa i
HECOBMECTHMOIi C 3ajaveil yCTOHYHBOro MOAHATHA ypoxaeB? Hemenxkui
MHKDOGHOJOr JIeHue Ouil CKJIOHEH NPHIHCHIBATH 3[eCh INIABHYIO POJb Jged-

| : 3 2 ocaJlKaMH He BIOJHE Tapaju3yer 3Ty CTaThio NMpHX0jAa, KOrja mnoysBa 3a- E:
Il CKOH maccoii azotocoGupartenei, ¢ or@pocamu (dekaaun), Topdom. HATA DACTEHHSIMH, KOPHH KOTOPLIX 3HEPTHYHO MOIMVIOUIAI0T HUTPATHI). 1

J E 9 MJaH. 30Ta BO3Bpallla/lock C HaBO- . . 4

‘ I Em‘”’m B3 3TOr0 BHHOCA B 4.9 MJH. T a30Ta BO3BPAMAIOCH C HABO Bo Bcakom ciaydae, dakTt, 4TO mpH TakoMm pa3Mepe AedHUHTA, KOTOPIi b
30M :

HMEET MECTO B l"epn:ai[mi 1 Jlanuu, oH MOKpPLIBAJICA HE 33 CHET HCTOIIEHHH

Mé C f 9. - LIJIC ele OKOJIO MJIH. HaBO3a, 3 - - F .
an”H'MH' 10 8 1937 r. Guiflo BLIBE3CHO OK 200 X IMOYBLI, TAK KaK TaM YpPOXKaH He TOJbKO He 06HE]}'J}-J\HB£1.-II! nageHud, HO,

noaydum | MaH. T asora. JlAsf KOpPHEBBIX OCTATKOB KJeBepa H JIOUEpHEBI
MOXKEM NpPHHATb, YTO OHH ocTaBasau B mnouye okono 200 Thic. T asora
(a2oT HaN3EMHBLIX YacTeil 34eCh OTAENBHOMY Y4eTy He IOAJeXHT, OH BO-
[IeJI YK€ B COCTAB HaBO3a).

[Tpompiiiennoete B 1937 r. mapana Toxke okonao 200 teic. T asora. 3a
cyeT MCMoJab30BaHHi OTOpPocoB (TOp(ho-(eKajabHbIe MACChl) MOXKHO AOMY-
CTHTb Bo3Bpamienue euie okosio 100 Teic. T asora. Hrak, Bcero Bosspauia-
Jock OKoJo 1.5 MaH. T, 4Tto cocraBaser J30.65°% oT Bcero BbIHOCA
(4.9 mas. 1), a geduuuTr pasHsetca 3.4 mMaH. T, HIH 69.35%.

3rtor aeduUHT Yy HAC NOKPLIBAJCA TJaBHLIM O0pa3oM 3a CueT 2aflacoB

Hao6opoT, OGbIIH B 3TO BpeMs ropasno Belue, yem 40—>50 ner ToMy Hasan.

3nauut, gepuuut asora B pasmepe 20—21% (uau B aGCOMOTHHIX UHP-
pax ansa [epmanun — 13—I14 kr/ra), npu nannom cnocoGe nojcyera, HHYe-
TO ONacHOro He MPEeACTaBJseT; 3T0 OGCTOATENBCTBO Mbl Y4TeM Jajblie, NMpH
ANOCTPOEHHH Haliero azotHoro GasaHca Ha Gyayllee.

Ilanee, Kak yxe ObLIO OTMEYeHO, JaKe B CTpaHaX € CHJIBHO Pa3BHTOW
MPOMBINITEHHOCTRIO, Kak [epMaHusi, a3oTHass NPOMBILIIICHHOCTh BOBCE He
Wrpaja poJb [VIaBHOTO MOCTaBIIHKAa a3ota. [1aBHas poib TNpHHAJ/IENKaJla
a30Ty «6HOJOrHYECKOMY», T. €. a30TY ‘HaBO3d, BK/JIKYAIOUIEMY a30T Haj3eM-

r CpaBuuM Tenmepk Haul a3oTHBIE OajaHc ¢ TeM, YTO HMeJO MecTo B 34 .

9 3 B HBIX 4acTeil KJEBepa, H a30Ty KOPHEBLIX OCTAaTKOB KieBepa. B [lauum 3Th
>F =N : : =4 : T .
430Ta B nMouBe (HMUTPATHl MAPOBBLIX MoJeil, 316/1€B0i BCHALIKH H MPOY.). ABa HCTOUHHKA, B3fiThie B CyMMe, MOKPbIiBajH 819/p OT BRIHOCA a30Ta ypo-
! #asamu, a B I'epmanun — 56.7%. Mur ke, obGnamgas HaHOOJIBIIAM 3eMeib: 1
[l r o - A ALY OT Qv - ' v . . . - t
Il A ILSHPULCRVRRE, SIPaAN BRGNS B S A IR SR O HLIM TPOCTOPOM, COBEPIIEHHO HEAOCTATOUHO NMOKA HCNOJIL3OBAMH IHHPOKYIO ;
| SR taaoroponia, (T 5/14) R ConpeM R R, S A 03MOKHOCTb pPacUIHpPEHHA TOCEBOB KJEBePa H JIOLEPHbI, KaK 3TO BHAHO :
_ (cm. Taba.). H3 CJEYIOUEro COMOCTAB/ICHHS: §
I ]/13 3TOro CONOCTaABJEHHA BHAHO, YTO XaDAKTEPHAA 4YepTa HaUIEero asorT- )
HOro vaJiaHca COCTONT 8 HAJHYHH TOpa3ao COJABLIIEro ASc@HIHTa, JOCTHraw- " i focesnas nacwags &
il || 5 pasto & re |
‘ ; I |I | fly moceBHOH Beel seman o 1
i | AsoTumfl 6ananNc R PA3HMI CTPAHAX Crpany oo opio e (86 8T et () Byl £ 1
j | T T L 3 1 'F | {"i‘_l"‘ (.937) | ['_;)\ o ‘(' I'a _-__T‘ﬁl_\- % | pareasmu (2 ra) ! AeHUA HACEACHIN E
| | {0 937 epMaHI Hany MLy | (2 ra) (2 ra) s
| Banane asoTa | %
| | B MJAH. T B | B I OHMEHTAX I TE SR T 2 I T o ¥ TP e e e ‘:
' EOMAHEE . .. . 10 0.74 0.30 1.3 ;
| Bouoc asoTa YPOKAAMH 4.9 100 100 100 100 | | P i ‘ 5 . i 1
i B , . | <Ppapuma . . . . . 20 1.35 0.53 1.8 [
| 03i]p€!1]1.k|]”(. | 3 & | : { ‘
| Hagsoa (u or6pocw) . . . 1.1 22.45 5 42.2 595.5 56.5 (IR LI . 32 1.25 | 0.90 3.0 |
i “l [IpOMBIINEHHOCTE . . . . 0.2 4.1 22.5 10.0 6.5 | CGER L 4 14.01 0.80 1.2 |
o ‘ ‘ Khesepsma . . « « « s = « 0.2 4.1 14.5 25.6 19.6 | —_—_— ) 1
[;' | Bcero sosppamanocs 1.5 30.65 79.2 91.1 82.6 | AT AT
I eh waiptpte i o0 T e 34 69.35 20.8 8.9 17.4 | ! Echu ortnecrn 500 naomann Ha HeynoOHWe 3eMad (NYCTHHA, TYHAPH, roOpHHe
- Faend nenw, JEJHHKH), TO BCe-TakW yRoOHOE MAOWALH NpHxoautcs mo 7.1 ra Ha XuTeAs. ]
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B To BpeMda KaK Hdaxe IMNpOoMblUlJIEHHas rC[)f\IﬂHII?I, CTpajaelias OT He-

nocTaTKa miomanu ajisa cHaOxeHusa cebs HeoOXOMHUMBIM CEJNBCKOX03AlCTBEH
HBIM CbIpbEM, Bce-1aku oteonuaa 10% miomwaan nox asorocoGupartenu, y
HAC HA HUX NMPUXOAHTCS JHIIL 4%/¢ OT BCEH MOCeBHOH muomiaiu. *

[TpoMbruiienHocTs, Kak yxe ObL10 cKasawo, nmokpuiBasia B Jlanuu 10%,
8 [epmannn — 22.5%0 o1 Bcero BbiHOca asora. M 310 momsitho, ecan npw-
HSiTb BO BHHMAaHue, uTO nmpombiuiieHHOCTh I'epManuu, Tak ke wkak B CIIA
H y Hac, umena pgeno c npoussoigcteoM 200—400 Teic. T a3ora, a BBIHOC
430Ta ¢ YpoKafMH H3MepseTcs MHU/IMOHAMH TOHH.

Ho Bosspatumca kK asorHomy Ganancy CCCP. Kak Mbl BHIEJH, IJaBHOI
CTaTheif B HEM SBJAJOCH HCINOJL30OBAHHE a30Ta YepHO3eMHEBIX MMOYB, KOTO-
poie Ha lOro-BocToKe mokKa elle [JOMYyCKAalOT XO3SAHCTBO C OTPHIATEILHBIM
a30THBIM GajaHcoM, HG B paHOHAX CTApoi KYJbTYphl (ceBepHas 4acTb
Ykpauusl, Kypckasi, Boponemckas ob6aacTH) H 4YepHO3eM YyxKe Tpelyer
BO3BpAlleHHsl B3ATHIX MHTATEJBHLIX BELECTB. DTO IOKA3LIBAET, YTO HEJh3f
yTelaTbCss MNPeANOJOKEeHHAMH OTHOCHTENLIO TOre, 4to Gouablias yacTy
orpoMHoro neguuuta 8 69% mokpeisaercs paGoroit Azotobacter, u Takas
CTPYKTYpa 3emJelenus, npH KoTopoil ToseKo 317/ azora Bo3BpamiaioTcs
Moyee, HE MOMKET TapaHTHPOBAThL MOAHSITHS YPOMXKAEB, 2

Ecau 6bl mame cAenarth HEeBepOATHOE MpeANoJOXKeHHE, UYTO HAallM
ypox<au ObIIH OCHOBAaHbI He HA IOCTENEHHOM HCTOLLEHHH YepHO3eMa, a Ie-
JHKoM Ha paGore azorofGakrtepa, To 3To Oblia Obl TONIBKO HEKOTOpAas pas-
HOBECHad CHCTeMa, a He IYTh K MOBLILIEHHIO ypoxaeB. Ecin ke Mbl XOTHM
BMeCTO 5 MJAPA. NYAOB 3epHA HMeThb 7—8 i COOTBETCTBEHHO MOBLICHTH YpO-
WKaH TEXHHUECKHX KYJAbTYp, TO 3TO CBfiI3aHO € VBeJHUEHHeM BHIHOCA
azora Ha 50—60%0, a uTOGHLl MOBLICHTE BLIHOC a30Ta HA 2.5 MJH. T, HYKHO
naTh B yroOpeuusax (M B KJaeBepe) 3HauyHTeqaeHO Oodblie,

[lpaBna, Ha mepBoe. BpeMfA HEKOTOpPOe MOAHATHE YPOXKafd O3HMbIX BO3-
MOMHO B YEPHO3EMHOH MoJOoCe 3a CYeT JyYlIero HCHoJb30BAHHS a30Ta paH-
HHX napoB myTem BHeceHHs ocdarToB, HO AJHTEJNLHO HEJB3s1 CHCTeMaTHye-
cku Gparp B3aifiMbl y MOYBHI a30T, HJ[ru'-mtuu OTAaBasi ed; a Kpome TOro,
9THM HE PEIIaeTcsl BOMPOC AJAS SPOBLIX KYJBTYP, O0COOEHHO TeXHHYECKHX.
[Mostomy #eo6xo0umo yeeauuuto npuxod a3oTa KAK N0 AUHWW A30THOU
HPOMOIULACHHOCTL, TAK W CUABHO pacWiupas KyabTypy aszorocobupareaell.

Pe3ko BbIpaKeHHBIH AeHUHTHBIN Xxapakrep -Hauwero OajaHca Mexmy
BEIHOCOM MHTATEJNBHBIX BEILECTB C YPOXKAaAMH. H BO3BpAalIEHHEM HX C YAO-
()[)Ei[[.‘}!f‘-”i, Korma foablllafg 4acTh BbIHOCA BO3MENn[aeTca He 3a CUEeT }',I{JGP{’-
HHS, a4 3a CYET YMeHblUEHWA 3amaca MHTaTeJbHLIX BELIeCTB B IOYBe,—
HECOBMECTHM C 3alavelf peryJspHoro MOAHATHS HAIIHX YpoxKaes.

Y Hae eume HeJIOCTATOYHO VUHTHIBAETCS, HACKOJBLKO Halle 3eMJeleJHe
OTCTaA0 OT NPOMBINUIEHHOCTH B TeMmax cBoefi peopraHH3alHH, OHO JIHIb

I 3ametum, uro 3Ta uudpa we crabunbHa, B OTAeabHLlE TOAH NPOLEHT UIOMIAANM NOA
KJ1eBepOM ONycKanca elle HuiKe, 4 C BReleHHeM NPABHIbHHY €eBOOGOPOTOB OH [0/
CH/IBHO BO3PAacTH,
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Mo-HHOMY BeJleT BHEIIHHe MeXaHHYeCKHe Npouecchl, HO BHYTPEHHHH Mpo-
lecc KpyropopoTa BELIECTB B 3eMJIeAeJIHH COXpaHHJ e€lle cTapblie, 10peBo-
JIOLHOHHbIE YepThl: TOmnpexHeMmy OoJblIasg 4YacTb MNOTpebiAeMbIX pacre-
HUAMH H YHOCHMBIX C ypOiKaeM OHTATEJbHLIX BElIECTB HE BO3Bpatiaercs C
yaoOpeHHAMH, H YpoiKaill moaydaeTrcs B TJIaBHOH CBOeHd 4aCTH 3a CYeT [ou-
Bbl, TOTAA KakK cTpaHbl 3amaga, uToObl YCTOHYHBO MOAHATH CBOH YPOMKaH
BTpO€ H BYETBEPO NPOTHB CPEIHEBEKOBLIX, AABHO HO/KHbBI OBJIH mepe-
CTPOHTE CBOK a30THBIH GajlaHC H BO3MeLlaTh BBIHOC a30Ta C ypoXKafAMH Ha
80"/ (a ¢ocdopa Ha 100%0 n GoJee).

Bo BcsKOM ciyyae, H3 pacCMOTPeHHs CTPYKTYpbl asoTHoro OGanaHca
ICHO BHAHO, YTO JJIA CHCTEMATHYeCKOro IOBBIIIEHHA ypoxKas, obecrieyeHns
€ro YCTOHYHBOCTH H MOJAHATHA MJIOAOPOJAHA HAWIUX MOYB HaAO JoOHBATHCA
peakoro HaMeHeHusi 3roro OGajiaHca B HalpaB/eHHH YBeJHUeHHS TPHXOAHOH
YaCTH, YTO HeOOXOAHMO KaK JJIs1 CHHIKEeHHSl COBpeMeHHOH HedHILHTHOCTH
fanaHca a3oTa, Tak H JAaf NOKpLITHA OoJjiee BLICOKOro BbIHOCA 430Ta Gyny-
HIHMH YPOKasiMH,

3ATAYHA M NEPCHEKTHBBI YAYTHEAHA BAJAHCA A30TA
B SEMJIEJIEIHI CCCP

[lepexons ot ananu3a (akTHYECKOro cocTosiHus GajaHca a3oTa K BO-
npocy O MepCrneKTHBax ero yJydlleHHA B AajJbHellneM, HaM HAaA0 Npexje
BCEro cAenaTth IMOMBITKY XOTA Obl MPHOJH3HTENBHOrO ONpefeseHHA TeX pas-
MEPOB BBIHOCA a30Ta ypoxKasMH, KOTOpbl€ paspemalT 3agayy JAOrHaTh M
MeperHaTe B 3KOHOMHYECKOM OTHOLIEHHH MEPeaOBLIE KallHTaJHCTHYECKHE
CTpaHBbl.

Hast 3TOro HAaZO YTOYHHTB, 4TO Mbl OyAeM MOHHMATh MON 3aladei
AOTHATH W MeperHath 3amax B o6aacTi 3emyenenns. MOXKHO JH CTABHTD
BOMPOC TaK, 4TO Mbl AOJDKHBEI MOCTABHTH 3a/laHHEM MOJYUYE€HHE CpeJHero
ypoXkasi C réKTapa, paBHOTO HJIH NpPEBBIIIAIOIIETO CPeAHHI ypoxal B cTpa-
nax 3anagHoii EBpombi?

Ha stor Bompoc Hazo OTBETHTh OTPHUATENBHO, 3Ty 3alauy HeJb3s pe-
IaTh NMyTeM MeXaHHYeCKOro COMOCTaBJEHHS YPOMXKAeB M, HampuMep, CTa-
BUTb 3ajaueil — mnorwate loamanguio u [auuio 1o BLICOTE ypoXKaes
(30 u/ra) B cpennem mas BCeil CTpaHbl.

Ham nyXKeH céod moAxon K onpeleseHHIO BbICOTbl YPOiKaeB, B CBSI3H C
yCTaHOBJIEHHEM pa3Mepa [OCeBHOH MJIoLamH.

KoneyHo, He TOABKO ypoxkail ¢ rekrapa, HO TakxkKe H MOCeBHas MJIOHIAlb
sBaAgeTcA (AaKTOpPOM, OT KOTOPOro 3aBHCHT pa3Mep CHaGXeHHS CTpaHb
Ce/ICKOX035HCTBEHHEIMH NMPOAYKTaMu. J0CTaTouHO cCJjeayloLiero CcoHnocTas-
Jenusi, 4To6b! MoKa3aTh, 4TO YpPOiKail C TeKTapa MOKeT elle Majo FOBOPHTb
0 pasMepax 3Toro cHalKeHHd (cm. Taba. ma ctp. 150).

B ofmemM MOXHO cKa3aTh, uTO HaubGoJee BLICOKHE YPOXKaH C rekrapa
CBOIICTBEHHBLI TYCTOHACEJEeHHBIM MAJO3eMEeNBHLIM CTPaHaM, BBO3AmIUM XJe6,
a cTpaHbl, pacnojaraiomue H30bITKaMH XJe06a M BLIBO3fillHE, HMEIOT ro-
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(Cpennue ypomanm sa 1930—1934 rr.)

pasjo MeHblIHe YpOXKaH Ha TeKTap, HO pacrmojaraloT 3€MeJbHbIM MpPOCTOo-
POM H 3HAYHTEJBHLIMH pasMepaMH MOCEBHOH INIOWAAH HA AYWY HaceJeHHS.

J1s Hac WHPOKO OTKPLITHI 06a MyTH MOBLIUIEHHS BAJOBOH MPOLYKIHH,
H, B otanyne oT 3anajxoii EBpombl, Mbl MOXKeM CBOGOAHO MaHeBpHPOBATH
H TeM, H APYTHM (PAKTOPOM MOAHATHSA Hamel MPOAYKLUMH, TaK Kak Halla
MoceBHAas MJIOLLaAb COCTABJAET TONbKO 7—8%0 or obmeit maomann CCCP,
HJIH 0KOJIO 15%0 OT NPHrOAHON A 3eMJeAENHA MVIOMIAAH, €C/lH HCK/IIYHTh
n3 mojacyera te 50%p, KOTOpble 3aHATHl TYHAPAMH, MYCTHIKAMH, CKaJaMH H
rJeTyepaMu.

[Tojacuer BanOBON MPOAYKUHH, SBAAIOUIEHCS MPOH3BEAEHHEM BBICOTHI Ypo-
#aeB Ha pasMep NOCEBHOH NJoulajH, BCerja JoJKeH 3aKaHYHBATHCA olpe-
ACJEHHEM OTHOIUIEHHHA 3TOH MPOAYKLHH K YHCAY AYLI HaceJerHs. ITO HacTo
3abbiBajH Ji€1aTh, OCOOCHHO B INpexHee, AOPEBOJIOLUHOHHOe BPEMH, VBJe-
Kasice rpoMaanoii nuppoi Bajsosoro copa («EBpony mankamu sakuzaems)
BMECTO TOro, 4To6bl pacCyHTaTh, 4TO MOJAYYaeTcss B HMTOTe MO pacueTy Ha
Ayuly HaceJeHHs. A MeXAy TeM, 3TOT pacueT MOKa3blBAeT, 4TO B TaK Ha-
3biBaeMble OGJiaronpHATHBIE rojbl, Korxa Poccis BbiBo3uaa Xiel 3a rpaHuiy,
OHAa MMPOH3BOAWJIA €P0 Ha nene He OoJbile, YEM MHOTHE W3 cTpaH 3amaja,
BBO3HBIIHX HAl X/je0, 4TO MOKa3blBaeT CJAedylollee COMOCTaBJeHHe /i
nepuoaa 1908—1913 rr.:

[lpoaykuua sepHa (Bcex BHAOB) Ha AYWY Hacesenus (B m)

o TR BN AP I A P Ay T 1 IKCIIOPTEP
SDBAIIR Y - 40500 O 5 R AR 4.3 I

T T S S R AR 4.6

RERSREEIEE ™ o TR A e 5.0 } R i A
P T R R R S SR W B 7.0 J

EhE 0L e 1 e e et S TR A €

APPeRTREA v = 5 M FSNINHH w00 el 9KCHOpTEpH
S R R 7270 |

l’{;illi?CT[[L'i, UTO BO3IMOMXHOCTDb IKCopra H3 Poccun 3aBucena TOJBKO
OT TOTO, YTO PYCCKO€ KPECThbAHCTBO MOHEBOJE BEreTapbsiHCTBOBAIO H BO3-
AEpKHBAJOCH OT OTKOPMa CBHHEH, B To BpeMs Kak [epmanus w dawus Ha
sagwdinieM XJgebe IMHPOKO MPaKTHKOBAJH 3TOT OTKOPM.
Kaxkoii e pasmep NpoAyKUHH Ha AYlly HaCeJEHHs JKeaaTesey 114 Hac?
OcranoBuMcst Ha 3epHOBOJ NMPOAYKIHH.
Mpr GyseM HCXOAHTHL H3 NMPEANOJOKEHHS, YTO B OCHOBY HOMKHO OBITH
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fIOJIOXKEHO IIHPOKOE YIOBJETBOpPEHHE MOTPEOHOCTH BO3pAaCTAIOLIEro Hacese-
uusg Coro3a B MPOLOBOJBCTBEHHOM H KOPMOBOM 3€pHe, ¢ HEeoGXOoMHMbIM yye-
TOM OTKJOHEHHH ypO#Kaer OT CpeJHero B 3aBHCHMOCTH OT HENOCTOSAHCTBA
KJAMMaTHYECKHX (PaKTOpPOB, HO UTO PA3BHTHE XJeDHOro 3KCIOPTa HE SABJIHET-
csi Hawell npaMoii sagaveit,! Ilostomy mocrasiMm 3ajaHHe — HMETH B Cpeil-
HeM [0 8 Il 2epHa BCAKOro poia Ha AYIY HaceJeHHdA, Toria B HOPMAaJIbHbIE
rofpl 6yaeM uHMeTh 4 I 3epHa [AJfA OTKOpMa IKHBOTHBIX, KpOME TBEpAO
rapaHTHPOBAHHOTO MHHHMYMa 4 Il TPOJNOBOJALCTBEHHOID 3€pHA MO PACUETY
Ha KAKIOro MKurcad. KOHEUHO, rpaHumbl MeXKAY MHILEBBIM H KOPMOBbIM
3epDHOM He CTPOru: S€pH0 MHIIEBOTO 3HAYEHHA, KaK, Hanpumep, poXb, npu
e i[f‘}(‘jthKC CTAHOBHTCH K{]i].\l('}Bi;I_\I, d Kt][]}](]]jt](“. I‘}Cp[{l) IIpiI lit"}'pl}}{-(;’ll_' cTa-
HOBHTCH MHIEBLIM (AUMEHb, KYKypy3a, oBec),— Bce felo B Koauuectse. Ho
uupa 8 U BABOE NPEBBINIAET JOPEBOJIOLHOHHBIN YPOBEHb HaUIed MPOAYK-
[[HM Ha AYIIY HACEJIeHHs, NPHYEM OHA HaXOAHTCH MexAy HH(POil NMpoaYKIHH
Hauuu (camoit BeicoKOH B Espomne) — 7 1u 3epHa Ha aymy H HPOAYKUHH
CHIA. Xors Jlanusi YHCHMTCA B CHHCKE HMIOOPTEpPOB, HO IO CYHIECTBY
oHa fIBJISETCS 3KCIOPTEPOM; paHbllle OHA NMOTPOCTY BLIBO3HJA XJjel, a 3aTem
HAIILIA, YTO TAKHM JelleBbIM TOBAPOM TOPTOBaTbhb HE CTOMT, H CTaJja mpespa-
nate xJge6 B G3KOH, Macjo H sHNA, a 3aTeM elle W MPHKYNaTh yyxKoi xued
nasa stoit xe uenw. Ilosromy nmarckuit wmacwitad ypoxkaHHOCTH HA JAyuIY
HACEJEHHsl fABJAETCH XopouiM, Ho B Jlanuiu ovyeHb YCTOHUMBBIE KauMmar, a
#aM HYXKHA ellle CTPaxoBKa Ha cJyyail HeypoKaes OT KojeGaHuH Kaumara,
C apyroii cropount, CIIA, ¢ ux npoaykuueir 9—10 u wa Aymy, MOTJIH IUH-
POKO 3aHHMATbCH M OTKOPMOM JXHBOTHBIX, H SKCNOpTHpoRaTh Xae6 B Espony.
[1pennodnoXeHnslii HaMH CpelHHii YpoBeHs B 8 1 Ha ayury ® BKJIIOYAET cTpa-
XOBAHHE Ha POJibl HCKIOYHTEJBHOIl 3acyXH, KOrla OTKOPM CBHHEH HOJIXKeH
COKpALlaThCs, a B TO/Abi CpeiHHe — i Tem Oosee 61aronpHATHLIE — MO3BO-
JANT HJH YBEJMUYHBATH 3KcmopT Xseba, ’ ecau 310 Gyaer HyXKHo, HIu obpa-
aTh 3TH H30LITKH Ha TeXHHYECKYID nepepaboTKy H YCH/IeHHOE TPOH3BON-
CTBO MPOAVKTOB MHBOTHOBOACTBA, BbUICPKHBAIOIIHX A0OJATOE XpaHeHHe (CBIp,
OKOpOKa, KomueHasi kojabaca ¥ Mpod.).

Eciu jponyctuTs, uTo BMecTOo 185 MaH., mo AauHbIM mepemnucH 1939 r.,
8 Coioze CCP 6yaer 230 MaH. Ayum HaceJleHHsl, TO BCEro, MO NMPHHATOMY
HamMup Maciiraly, norpebyetcs zepHa 184 man. 1. Kakomy ypoxawo c rek-

1 Onuit Jlavnd B AMEPHKH NOKa3aa, 4To B ciydae u30bTKOB XJaefa B cTpane
NOMOMIbI0 Xjefa NPOAYKTH Hii-

BHrOAHee BHBO3HTbL He camblilt XJel,
BOTHOBOJCTBA, KAK Macjo, aina W 63KOH,

nosyyaembe ¢

: Dtor yposeus oOTBedaer (ecau yuects Jasmepu Hamero uacesenns B 1939 r.)
saganuio mosyuath 8 MApA. MyJOB 3epHa, TOCTaBJeHHOMY ToBapuuleM CTajlHHHM B ero
nokaafe una 18-m cwmesnme BKII(6)., Komeuno sto OGamxKaifiimas zapgaua, a 3areM Halo
Gyier H Majbllie MOBLIATH TPOH3BOACTSO 3€pHA, MMeR B BHAY He TOALKO BO3pactanne
maquhRRL IO TR GIANIEL 28 NHG P TP EY. IPN NBAIRCTBEHHNLY, W MO AL HPNONOALIMORTSL 08 THUATD., .-

yBedHUeHHA MPOH3BOJACTBA 3epHA I KOPMOBBIX UeJeil.

3 Ecin B ypoXafiHeli rom Ha sxcnopt Oyaer ofpamen H3GHITOK 3epHa 2 U Ha

Aymly HaceJeHHd, TO 3TO CcOCTaBHT cehimle 40 MJH. T, 4TOo, B 4 pasa MNpesbllIaeT Mak-

CcHMaJbHEle pasMepLl IJKCMOpPTa B HapcKoe BpeMd.
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Tapa 3To A0KHO oTBeyaTs? [is oTBETAa Ha STOT BONMPOC HAAO HMETh B
BHIY cJenylomee.

[Tonuars BaI0BYIO NpoOAyKUHIO A0 184 MJH. T MOXHO TpPeMs MYTAMH:

A. TMomyuuTs Ha TemepeliHeii MNJOIMAAH 3€PHOBBIX MOCEBOB (0K0.10
110 muH. ra) noBbilUeHHBIH ypokaii B8 16 u/ra r cpeanem Ge3 paclIHperHs
MOCEBHOJ myIouIany.

B. ¥YBeanunte nJiomlanp mojl 3epHOBBIMH MPH MEHBIIEM pa3Mepe ypoxad,
ganpumep no 130 mau. ra npn 14 u ypoxas.

C. Pacmmpenne MOCeBHOH VIOM[aAH HMCMOOJL30BaThb He PpaiH Mocesa
x71e00B, a IJs yBeJHUYEHHS [OCeBa KJIeeepa W APYrUX asoTocobupareneii,
4TOGbI, pa3BUBAs KHBOTHOBOACTBO, HMETh GOJbIIE HABO3a M MOLHSITEH ypo-
Kaii xae60oB npH npexHed miaomaad ux nocesoB (oxkoao 110 man. ra).

Pasbepem atH TpH cayyas MOPO3Hb.

Besiencteue masoro mpoumeHta mvomiaam  MmoJ  asorocoGupaTesnsaMH H,
COOTBETCTBEHHO, MEHbLICH HaB03000ECNeYyeHHOCTH, MPH 3alaHHH IMOJYYHTH
CpefaHHi ypoxaii 3epHOBbIX B 16 1/ra Ha npexHed miaomaad (Bapuaut A),
HaM MpHULIOCE Obl 60JbIIOE KOJHYECTBO MHHepAJbHBIX yaoOpeHH# Hampa-
BHTb Nnox xJeba c TeM, yToOb KOMIEHCHPOBATh HEAOCTATOK a30Ta H JApV-
rHX OUTATE/bHBIX BELlecTB, 00YC/OBIHBaeMbIil HEMNOJHOTOH BLIBO3KH HABO3a
H CJHIIKOM MaJylof poJiblo KieBepa H Apyrux GoGoBLIX B a30THOM OaJ/aHce.
Ho mpumeHenne MHHepaJbHEIX yaoOGpennil nmoa xjeba B LIHPOKOM Macuirade
MPOEKTHPOBATE TPYAHO no O8YyM npuuuHam. a) IJIOLLaAb TEXHHYECKHX H
JAPYruX HHTEHCHBHLIX KYJBTYp Y HAac NpeBbilIaeT BCIO TOCEBHYIO IIOLIAAbL
Fepmanun (npuGausurtenvuo 20 MJH. ra), a noka 9TH KyJbTypsl He 06cay-
JKeHbl XHMHUYECKOH MPOMBILIIEHHOCTBIO, TO XJaeba He MOTYT MOJYYHTh 3HAUH-
TE/JbHBIX KOJHYECTB MHHEPAJbHHIX yaoOpeHHH: 0) MHHepaJibHble ya00peHHSA
(no kpaiiHeii mepe camMble aKTHBHBIE H3 HUX — Aa30THCTble yI10OpeHHs) MOTYT
ObITh MpHMeHelbl B UWIMPOKOM Macwitabe nox xae6a mpH YCJIOBUH COOTBET-
CTBYIOLLEr0 KOOPJAHHHPOBAHHS 1leH HA 3epHO H Vao0peHus.

[TosToMmy nepsblii H3 TpeX OTMEYEHHLIX Bhlllle BapHaHTOB (A) okasbiBaer-
CA HauMeHee MPHTOAHBIM — TAaKHM NYTEM HaM HATH HEeJb34.

Bropoit myts (B) o3nayan Gbl Bo3MOKHOCTE 060iiTHCE 6€3 MHHEpaJIbHbIX
yaoOpenuii mox xnaeba, no Kpaiineii mepe Ge3 a30THCTBIX; HO MpPH MpexXHel
ycraHoBKe Ha paboTty Jowanad (H BoJa) OH BeTpeuas Obl MeHblle BO3pa-
JKEeHHIi, yeM NpPH YCTAHOBKE Ha TPAKTOp, MPH KOTOPOM HEOOGXOIHM eXKeroi-
HO A00AaBOUHBIH PACXON HA roplwyee H TPAHCNOPT TOPIOYEro, TPYIAHLIH Kak
pa3 B paifonax nauGosbureii BO3MOMKHOCTH pacurHpenus nmamen (CubHpB).

Tpernii papnant (C) ocBoGoKIaeT 0T €XKEroaHoro ysesanueHnsi paGoThi
TPAKTOPOB, TaK KaK pacllHpeHHe miomaid Ha 25—35%, HeoOXoauMOE 15
nmocesa Tpas, TpeOyeT TOAbKO odun pa3 (IPH OCBOEHHH HOBBLIX MJIOMIAZEH)
VBEJIHUEHHS] BCMAXHBAEMOH MNJIONLAIH, eKeroAHOoH e BCHAILIKH TMJomanb
nmon tpasamu He TpebGyer. danbreiimas paspaGoTKa 3TOro Bapuanra AoJ-
*Ha ObITb yBA3aHA ¢ npobaeMOd passuTus iHusOTHOBOOCTEA. DTOT BAPHAHT
3acayxKuBaer HauGo/bUIEro BHHMAaHHA, HO BO3MOIKHBI KOMOHHAILHH 3TOTO
BApDHAHTa C YACTHYHBIM HCMO/b30BaHHeM BapHaHTa B.
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PesioMupysa Bce CKasaHHOe, Mbl NPHXOANM K BBIBOAY, 4TO B OCHOBHOM
HaM Hajgo HATH MO NYTH YBeJHYeHHS NPOAYKLUHH 3epHa 3a CYeT MOAHATHSA
VPOXKaeB 3EPHOBLIX KYJBTYpP 10 YpoBHA mpumepno 16 n/ra u 3 menbuiei
CTENEHH HCMOJb30BaTh — B GiHIKailliee BpemMfA — JJS STOH LeJH yBejgHYe-
HHE MOCEBHO MJomiaan moA 3epHoBbIMH. Obuwiee dce pacuiupenue nNAWHU
JoAHCHO OaTh BO3MONCHOCTL & nepsyio ouepeds YBEAUdUTd I HAC NPOUYEHT
naowadu nod Kieeepom u Opyeumu aszorocobuparesamu 6e3  CHUNCCHUSR
naowadu nod 3epHosbIMU KYABTYPAMU, TTIPOAYKLUHA KOTOPBIX A0JMHA OBITH
3HAYHTEJILHO MOBLIIEHa, IVIaBHBIM 00pa3oM 3a CYeT MOJHATHA YPOKaiHOCTH.

Uro KacaeTcsi TeXHHUECKHX KYJbTYp, Kaprodess, OBOIIHBIX H MJIONOBLIX,
TO, TIOHATHO, 3€Ch MPEACTOHT IIHPOKO HCNOJAB30BaTh 06a MyTH — H pacliH-
peHHe MOCEBHBIX IJOmlajed, H pe3Koe MOAHATHE YpPOKAHHOCTH, MpHUEM
3/eCh OrpOMHas pojib GYAET NMpHHALJeKaTh KaK OPraHHYeCKHM, TaK H MH-
HepaJbHbIM ynoOpeHHAM.!

Kak xe Oymer Bo3pacrarb OOmIMi BHIHOC NHTATEJbHLEIX BEIIECTB Ypo-
KasgMH NpU TGKOM HANPABACHUW paseutus Hawez2o 3emaedeaua? TlousaTtHo,

4yTO ]]])[l 3TOM I'I}'TJI 6_\','1':.‘1‘ 3HAYUTE/JbHO H3MEHATHCS COOTHOLIEHHe B BbIHOCE
a30Ta, ¢ OMHOI CTOpoHbI, H (hocopa H KaaHA — C JAPYroi, TaK Kak BHIHOC
(ocopa u Kanus GyAeT BO3pacTaTh KaK BCAEACTBHE YBEJHYEHHs ypomKad,
TAK M poOCTa MoceBHBIX muomaneid. [Toewliienue mNpoueHTa MIOMWIALH NOT
K/J1eBepoM, JIOLepHOi H ApyrumH 606oBbIMH OyAeT, B CBOIO odepelb, YBe-
JINYHBATh BbIHOC (pochopa M KajuA, TAK KaK ITH pacTeHHs GepyT H3 MOYBHI
Gosibllle 30JIBHBIX BELIECTB, 4eM 3epHOBbie. YTo ke Kacaercd asora, TO
31ech rJaaBHBIM (hakTopom, OGYCIOBJIMBAIOLIHM YBeJHYeHHe BbIHOca, Oyaer
MOBbINIEHHE YPOXKAEB 3€PHOBBIX H TeXHHYECKHX KYJbTYp, TaK Kak, ecjaH
pacmupende o6muX pasMepoB namHH OyAeT NPEHMYIIECTBEHHO HCIOJb30-
BAThCA VI YBEJHYEHHHA MJIOWMAAH NOA a30Toco0UpaTeIsAMH, TO BbIHOC
a3oTa W3 MOYBBI OT 3TOTO HE BO3PAcCTeT, H VBeJHYeHHe erc Oyaer obGycioB-
JIEHO TOJIBKO POCTOM YPOMKaHHOCTH.
Ecau ncxoauts U3 mugpel 4.9 MaH. T aszora, oTBevaiouleit obmeMy Bbi-
HOCY YpoXKagMH 1o ypoBHw 1937 r., u 71onycTHTh NPOMNOPUHOHANEBHOE YBe-
JIHYeHHe BBIHOCA a30Ta NpH MOBLIEHHH CPEAHEro YpokKasa 3epHOBBLIX 10

1 HeoGx0AHMOCTh MNOAHATHA YpoxKaee ofycioBieHa elle W TeM, 4TO IPH HH3KHX
YpoxKanx Mul TpaTHM, DO Kpadueil Mepe, ABoilHOH Tpya Ha MexaHmyeckyio oOpaloOTKYy —
MpeAnoCceBHYI0O BCOAWKY H YXO4 BO BpeMsa pocTa (ecJH MNOCYATAaTh STOT TPYyA He HA
rexTap, 4 Ha eAMHHIY noJydaeMmoro npoaykra). Tak, HanpuMep, AAd NOAyueHHA TOro

a xaprodens mum ofpafaTuBaeM H OKYYHBaeM BABOe H/H Jaxe
yeM B 3anaadoii Eppone, moTomMy uTo ypomait xaprtodens
ar Ha ofpafoTKy H yXod 2a pacTeHHAMH BO
TeM Gogee

HMe CaMoro KOJIHHEC

BTpoe GOJbLWYo NJAOLIaAE
H uem Goabme aat

¥ Hac BIABOe HHAKE
BpeMs pocTa (Kak B caydae KyJdbTYPH

pirofHo paboraTh Ha 111’-|Iit_‘ TAKHX HH:

JBI, XJONYaTHHEA, TaGaka),
HX YypOXaesB, KakHe Mhl HMEJIH OO CHX nop,

Tem GoJee [IpHMEHEeHHe _\',’l‘”j'!!(.‘}ll[ﬁ NOBLIMIAET OILIaTY €JHHHUbL Tpyaa, 3aTpaveHHoOro

H3 MexadivecKyr o6paGoTKy.
[Tostomy mnoausiTHe ypoxKaes sBAfeTcs Hamell nepeoouepennoff  3apgavefi, a pac-
wHpenne NOCeBHON NJOMAAH, cef3lanHoe C HEKOTOPHM NepeMellleHHeM 3epHOBLIX Toce-

BOB K cCeBepy, ABJIAETCA BTOPHIM HaWIHM pe3epBOM.
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16 w/ra, To Mpl moayuuMm 7.84 MJIH. T eXeromHoro BblHOCcAa asorta. bonee
moapoGuble pacuersi, mnpojenannsie B BUYAA wuayuwbiM corpyaHHKOM
M. Kypamesoi, maoT HecKoJbKO 00Ji€€ BBLICOKYI0 BEIHYHHY, PaBHYIO
8.2 maH. T azora. [Ipu 3TuX pacyerax mpeinojarajocs AoBejleHHe MJIoma-
JH moj 3epHOBbIMH jgo 115 MaH. ra npu cpenHeil ypoxaiiHoctm 16 m/ra;
Moj caxapHol cBewaoit — ao 1.7 MiaH. ra npH ypoxae B 270 u/ra, mox Kap-
ropeqaem — 10.7 man. ra npu ypoxkae 150 u/ra. Ilo apyrum KyabTypam
YPOBEHb ypoxaeB Obll B3fiT TAKOH: xjomyaTHHK — 22 u/ra coipua, JeH
5—6 u BoJiokHAa, mopcoiHyx — 15 m/ra, Ttabak — 14 u/ra, KoK-carei3 —
100 n/ra u 1. X

T:II\'H.\[ t'_J[_")[_}Ei:’if_}\l ﬂ[i.']_\"[?li"l‘cﬂ, YTO OJA TakKoro IMOBbILIEHHSA ilEN'PHlilﬂl.}.'iL’TEifl
L"L.'.'Ih('}\'l.JX'J.,i}l[“iL'THL‘.}{[h’}l..] Hi}LJ,'l_\'K]_l}IH. H!JT:')pr_)L' I[L‘(}GKI.),LI[.\!U B LieJqAX pa:;pmm--
HHSl 3a/la4d JIOTHATh H NMeperHaTh MEepeloBble KaNHTAJMCTHYECKHE CTPaHbl
N0 YPOBHIO IPOH3BOACTBA Ha AVIIY HaceJeHdss, Heobxodumo obecnewuts
B03MONCHOCTL eHe200H020 CYMMAPHO2O BLIHOCA @30TA YPOKICAAMU O YPOBHS
0K0a0 8.2 MAH. T, T. €. Ha 3 C JHWHHM MJH. T Bblite, yuem B8 1937 r. [lo-
HATHO, YTO 3Ta 3ajaqya MOXKeT ObITh Y/0BJETBOPHTEJBHO paspelieHa HaMH
TOALKO NPU YCAOBUL MAKCUMAALHO2O UCNOAL3OBAHUR BCEX pPecypcos 0af
nosvllieHus NPUXOOHO 4acTu A30THO20 0QAAHCA, TaK KaK HH OJHA CTAThS
3TOr0o MPHXO[AAa B OTAEJBHOCTH He MOXeT o0ecnedyuTb MOKPbITHE TAKHX pas-
MEpOB MPHPOCTA BBLIHOCA a30Ta.

O6paTuMcsi Temepb K pPacCMOTPEHHIO TeX MNyTeid, KOTOPbBIMH HaMm TMpej-
CTOMT HATH TpPH paspelleHHH 3TOH TpaHAHO3HOH 3ajadH.

OcTaHOBHMCS NpexJe BCcero Ha a30Te TeXHWYEeCKOM. DTa CTaThsi a30T-
Horo Gamanca HauOojee TeCHO CBfi3aHa ¢ OOUIHM YPOBHEM TeXHHYECKOil
MOLLH CTPaHBl, ee HHAYCTPpHANH3allHel, a TaKkKe U C BOEHHBbIM INOTEHIHA-
JOM cTpadbl. XHMH3aUHA 3eMJeleJHs, KAK H ero MexaHH3auus, TECHO CBH
;aHa ¢ 3ajlayaMi 000pOHbI CTPaHBl: TPAKTOP H TAHK, aMMHayHasA CEJIHTPa
M aMMOHAJ, HHTPAThl H HHTPOrJMHUEPHH,— OJAHH H Te e [POH3BOJACTBA
JeKaT B HX OCHOBE. M TOJNILKO Ta CTpaHa, KoTopags B MHPHOE BpPeMs CyMeel
CO3/aTh pPAA TAKHX OTpacjeil NMPOMBLILLIEHHOCTH Ha 0ase X03sfCTBEHHOro
pacuera, Mo¥XKeT ObITh BCerjga rotoroit K oBopoue.

B 3TOM OTHOIUEHHH CYILIECTBYET IIOJIHANA IIF]U'IHIS\'_JHU.'[(.])I{][()("1!.a Me Iy
crapoit Poccueii, BcrynuBuieii B poiiny 1914 r. copepuieHHO He NOAroTOB-
JeHHOI, u coBpemenHbiM nogoxennem Coperckoro Coroza. Tonbko cranui-
CKUE MATHIETKH MOJOXKHIH Y Hac HavyajJo XHUMH3AUHH 3eMJeIejHs.

UroGbl OUEHHTb pa3Mep AOCTHXKEHWHE B 06JaCTH MHTEHCHQHKALHH 3EM-
aegenuns, Koropele gaaun Cotosy CCP crasunckHe mATHIETKH, HEOOXOAHMO,
x0T Gbl B OY€Hb KPaTKOH ¢opMe, OCTAHOBHTBCA HAa J0PEBOJIIOLHOHHOM
NPONIIOM Hallei CTPaHhbl.

Xors npexniolo Poccuio 8 EBpome na3ssiBaau «CTPaHOH 3emuenenbye-
CKOif», OIHAKO Ha Aeje 3T0 Obla CTpaHa OYeHb IUIOXOrO 3eMJefenus, H
HEKOTOPbLIM OMNpaBJaHHEM OTHOCHTEJbHO YMECTHOCTH 3TOrO Ha3BaHHUA MO-
Aer ObITh TOJBKO TO, YTO C MPOMBILLIEHHOCTBIO JeJ0 06CTOsAA0 elle Xy-
Xe,— ee MOYTH He ObLIO, a MOTOMY H INPHXOAWIOCH TakKyl) CTPaHy Has3bl-
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BaTh 3eMmaenenpueckoii. Ilpexuas Poccus umena oueHb HH3KHE YpOXKaH —
7 u/ra, uro orseuaer yposuio XVIII cronerus maa [epmanun u eume 6ogee
oTaaseHHbIM BpemMenaM ans Beasrun u [onnanauun. Ho, kpome Toro, seaea-
CTBHE MaJIOH pacnaxaHHOCTH INVIOULaAH H H30bITKAa CEJbCKOro HacCeJaeHH:
Ha OMHOrO JKHTeJs AepeBHH TpHXOoAHIOCh JHub 0.9 ra nocesHOH mioLlalH
(mpotuB 3 ra B Jlauuu u 5 ra B CUIA); nmostomy u obuias NPOLYKIHS
sepHa B crpane Gbuia wu3kod. Kak mMbl BHAeaH, oHa aiaa nepuoga 1908—
1913 rr. goctHrana Bcero 4 1 3epHa Ha Ayuy, B TO Bpems, Kak [epmanus
nmena 4.6 u, Hanuna — 7.0, CLIA — 10.3 n Kanaga — 19 u Bcex BHIOB
3epHa Ha AYIIYy HaCeJeHHs.

K sromy npucoegHHsachk elle Gosibliasg HEYCTOHUHBOCTh YPOXKaeB BCJe-
CTBHE TOTO, YTO MPH MaJOM MpOIEHTE MauIHK B JecHOH mogoce (¢ GoJee
MOCTOSIHHBIM KJHMAaTOM) CHJBHO pacmaxaHbl ObLIH CTENH ¢ HEYCTOHYHBBIM
KJAHMaTOM, OTCIOAa IEepHOAHYECKHE TIOJOAOBKH B TOALI 3aCyXH. Ho kak
CTpaHa NMOJNYKOJOHHaJbHAA, 3aBHcAwas or 3amagnod Esponsl Beaeacrsne
OTCYTCTBHSI CBOeil npombliuieHHocTH, Poceus pomxkHa Obljia BBIBO3HTH XJ€0,
a BO3MOXHO 3TO GBIJIO, KaK yXKe YKasblBa/oCh, TOVIBKO 0J1arojapsi BbIHYXK-
JIEHHOMY BEreTapHaHCTBY pYCCKOro KpecTbsiHHHA. Herpyano noacuHTars,
YTO €CaH Obl KPECTbSIHHH TOTO BpPEMEHH B3JyMaJ MNOJAHATb CBO€ MSCHOE
JLOBOJIBCTBHE /IO TOro, uTo6bl AaTh XOTA Obl MO OAHOMY (YHTY CBHHHHLI Ha
Kaxa0ro 4/jeHa CeMbH pas B HEAEJNK, TO IPH 12._‘! MJIH. KPECTBAHCTEBA IJ4
3TOro noTpeGoBaioch Gbl CKOPMHTb CBHHBAM OKOJM0 12 MJH. T 3epHa, yTO
¢ H30BITKOM IHOIVIOTH/IO Obl Bech IOPEBOJIOUHOHHBIH 3KCMOPT. ITOro Kpe-
CTbSIHHH C/leJ1aTh He MOr, MO3TOMY PYCCKOH pOXKbio, AUMEeHEM H OTPYyOsMH
OTKapMJHBaJdHCh cBHHbH B Jlanuu u I'epmanud, a He B Poccuu.

He ocranaBiuBasick Ha mepHoje pa3pyxH, BbI3BAHHON MepBoii MHPOBOH
BOHHOH H nocjefoBaBllell 3a HeH rpa)KIaHCKOH BOHHOH M HHTEepBeHLHeH,
a TaKxe H Ha NepHOoJe BOCCTAHOBHTENBHOM, MepeigeM K NepHOAY pDEKOH-
CTPYKUHH H HHAYCTPHA/JH3ALHH CEJIbCKOrO X03diCTBA.

B 1927 r. roBapuuy Craaun Ha XV napruiinom cbesje, oGpucoBar bGec-
MepcrneKTHBHOE I0JIOKEHHe MEJKOrO KPeCThSHCKOr0 XO03iiCTBa, MOCTaBHJI
BOIIpOC: <(r.-'1(3 e BIAIK{];L?» — H YKasaJl, 4TO BLIXOJ «B ME€pEX0oJe Ha KOJLIEK-
THBHYIO 00paboTky seMaH Ha (Ga3ze HOBOH, BBHICHIeH TeXHHKH... ¢ IpHMeHe-
HHEM Hay4YHbIX MPHEeMOB HHTEHCH(HKAaLHH 3eMJeIeaHA». !

IToBTOpHO BO3Bpamasick K 3TOMY BOMNPOCY, OH YCHJEHHO MOAYEpPKHBAJ,
YTO HAA0 YCHJHTb pd3BHTHe HHAYCTPHH MeTa/ld, XHMHH, «HYXKHO HAJIETraTh
BO-BCIO Ha CHA0XKEHHE Ce/JIbCKOXO3SH#TTBEHHBLIMH MANIHHAMH, TPaKTOpaMH,
yAOoOpeHHAMH H T. A...» (1929 r.). 2

Ewe no sroro 6bliH ycuiaeHbl paboThl reoJioroB MO BLIAB/ICHHIO 3alacos
He TOJBKO YrJ/si H METAJJI0B, HO H Cbipbfl IJA TYKOBOH IIPOMBILLIEHHOCTH,
NpHBEAIIHE K ABYM OTKPbLITHAM 4YpEe3BbI4aifHON BaXKHOCTH, a HMEHHO: B
1925 r. OTKpEITHL 3aeXH KanHuidnelx coniefdi B CosHKaMcKe, a HCC/Iel0BaHMH
MOCJAEAYIOUIHX JIET MOKa3a/H, UTO OHH HEe HMeloT elle ceGe pPaBHBIX Mo MOIL-

1 C6. «Jlennn u Craaums, t. III, MMaprusaar, 1936, crp. 235.
? Tam xe, crp. 357. z
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HOCTH BO BCeM Mmupe; B 1926 r. oTKpeITH Oblin 3anexu anaTura 8 Xubun-
cKuX ropax, Ha KoibckoM nosyocTpoBe, H paloThl MOCAEAYIOUIMX JIET
NOKasa/jH, 4TO H 3/eCh HJeT Ae0 ¢ 3ajJeKax HCKJIIOYHTENbHOH MOIIHOCTH.
TouHo Ttak e OblIM BbifBJIeHbl 3amachl KaMEHHOro yrisi B ropasfo 60iib-
miem Mmacuitabe, yem 310 ObLlo M3BECTHO paHbille. Tak, BBISICHHAIOCH, 4YTO
B ofHOM TOJBKO Ky3sHeukom Gacceiine 3amachl Yrjsi paBHbl cymMMme 34IacoB
Fepmanun, Aurauu u OpaHuyH; Tak XKe BEJHKH OKa3ajHCh H pe3epBbl THA-
pOIHepruu; Hampumep, oAHa ToJbKo cHcrema Aurapel M Bafikana cnocoGua
Aatb B 20 pas GoJsiblue sHepruH, uem J[lHemporsc.

Tak Obuin obOecneyeHbl 3amachbl ChIpbfi H 3IHEPrHH, HeoOXOJAHMble UIA
co3faiug ¢ocdaTHO, KaauiiHOH W as0THOH NpoMbluLieHHOCTH. lepBoe ns-
tiietne (1928—1932 rr.) mouwto Ha Gogee TilaTe/bHbIE TOPHO-TEXHHYECKHE
pasBeKH, 3aTeM MNOC/A€LoBaJa MPOXOAKAa IIAXT B OCOGEHHO TPYAHBIX YCJIO-
BusX Co/lMKaMCKa, 1OTOM — CO3JlaHHE PYAHHKOB H oGopyaoBanHe KOMGHHA-
TOB, 4 CO BTOPOH CTaJHHCKOH MATHJAETKH Hadajach YCHJIEHHAs MNPOAYKLHA
TYKOB, KOTOpasi ¢ KaJbiM MOJ0OM BO3pacraJa.

K 1933 r. ornocarcs wu3BecTHble cjoBa ToBapuiia Cranuua: «¥ Hac
He ObL1O Ccepbe3HoH H COBpeMeHHOH XHMHUYeCKOH NpOMBIILTEHHOCTH. ¥ Hac
OHa ecThb Tenepbs. '

Temn pocra mpousBogcTBa TYKOB 3a BTOpOe MATHJIETHE MOXKHO Xapakre-
pH30BaTbL CAEAYIOWAMH uUndpaMu (B ThiC. T):

A3OTHCTHIE I Kaanfume " LT
¥ > Cynepdocdar | dochopurTHan
Yk | @Ko (18%) myKa ¢ b
' |
PR B AN i 22.2 27.0 477.6 396.0 922.8
1937 8. 1B s via 659.0 407.6 1454.1 634.2 3154.9
OTHOWeHHE
(I :1) 1L s 29.7 15.1 | 3.05 1.6 3.4
!

Ecin npuuaTth Bo BHHMaHue, uto cynepdocdar, npoussogumsiit 8 CCCP,
cofepkuT Goablnii npouent P:0s uem B OCTaJbHBIX CTPaHax, H eCaH Ccle-
JiaTh NPHBEJEHHE K OJHOMY CTaHAapTy, TO OKaKeTcs, 4TO MO NMPOH3BOACTBY
cyneppocdara (1897 tuic. T B 1938 r.) CCCP Boimies1 Ha nepBoe MecTo B
Espone u Ha BTOpOe MecTo Ha 3eMHOM wiape (Me€pBOe MECTO NpPHHALJIEHKHT
CIIA), a no ofuiemMy KOJHYECTBY NPOHU3BOAMMBIX TYKOB BMECTO MOCJIE-
HEro MecTa — 10 CTAJHHCKHX NATHJIETOK — Mbl BLIILJIH HA TpPeThe MECTO B
Espone n Ha yeTBeproe Ha 3eMHOM Inape (B MJH. T):

Fepuanus CLUA D panns ccce Hraaus Anrans

7.66 4.78 4.35 3.86 2,05 2.00

Yike BO BTOpOe NATHJIETHE NMPHMEHEHHE MHHepaJbHLIX YIOoOpeHHil oKa-

' C6. «Jlemnn m Cramum», 1. III, crp. 547.

* 3nech pasyMeercss Ta wacTh dochopuTHOll MyKH, KOTOPas HAET Ha HemocpeacTBeHHOe
yaoGpenHe KHcabx nods (ceepx Toft wactn docdopuTHOf MYKH H anmaTHTa, KOTOpBle HWIyT
Ha mpHroToBneHHe cynepdocdara).
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3a/10 Pe3Koe B/HAHHE HA IOBbIMIEHHE YpOXKas TeX KYyJAbTYp, KOTOpble MO-
Jydajqd HX B MAOCTATOYHOM KouauyecTBe. Tak, mas yporaes XJOmKa-chipia
IpH KYyJbType € OpOlIeHHeM B Y30eKHCTaHEe Mbl HMEEM TaKyil0 KapTHHY
noc/ef0BaTeJIbHOI0 POCTa ypoxas Mapa/ule/IbHO C POCTOM 3aBo3a ymoGpe-
Huii: !

r o A o 1933 1934 1935 1935 1937 1938 1939
KoauuyecTso MHHEpanabHBIX yRoGpe-

HUH (B wra) . . o e e RS - L G66 G2:700 90100 5.64 B33 9.66
Cpenumit  ypowaih xaonka-chipua

Gl T ad | R AT b s ke s Tl T.9"% e vig. 27 161 16.8 "IPQ

Takum oOpasoMm aas uesnoil pecnyGauku Mbl HaGmogaem yodsoeHue ypo-
waes 3a martunetdHe (1934—1939 rr.), a B OoTA@ABHBIX KOJX03aX MOJy4Ya-
JHCh ypo:ad B 35 1/ra, 4To O3Ha4aeT MOBbLIIEHHE ypoxKaiiHOCTH B 5 pas,
He roBopa y# 00 ypoiKafXx, MNoay4aeMmblX OTAEJbHBIMH CTaXxaHOBLAMH,—
HH(QpPbl 3TH HAMHOrO BbILLE.

Takyio e KapTHHY Mbl HaOGmawogaem B ['pysud ans cGopa gaiHoro Jiu-
€Ta, KOTOphLIi Gosiee yem YABOHJICA 10/ BAHAHAEM MHHEPAJbHBIX YI0OpeHHH,
CpejH KOTOPbIX as3oTicThie paior Hauboabllui 3hdekr (cpeanHe za Tpex-
JIETHA) :

1632—1934 1635—1937 1638—1940
3apo3 ynoGpénufi (B THC. TOHH) . . . . . . 1.3 28 i)
Coop va#uworo amcra (krjra) . . . . . . . . 891 1681 2252

JbHa (Ha BOJIOKHO), XOTfl H He B TOH CTeNeHH, TaK KaK KOJHYECTBO MHHE-
paJbHbIX YA0GpeHHil Ha rekrap 3jech JaeTcsi MeHblle, B CceBooGopoTax
60JBILYIO POJb HPpaeT KJEBep, H poJb Haposa ropasno 0GoJablie, 4eM B ce-
IH:JUL']UlJf_JTLL\L C XJONMUYaTHHKOM.

II}I‘I'L‘pL?CH_\'E() Kfl}'}'['l[[i}' I'I[}(_?,'LL"T:IB.'IHCT ABHMEHHEC YPOHKacs C;lX[lleUlﬂi CBEK-
abl B Kuprusuu, rie npumeHeHHe MHHepaJbHbIX yaoGpenuil naer GoJbIIHIL
spexT, yeM Ha YKpauHe, Tak .KaK Tam Ojarofaps OpOMICHHIO KOJHYECTBO
)CAJIKOB He SIBJAAETCA JHMHTHPYIOWHM ¢akTopoM. BoT cpennue ypoxaun s
Kanrtckoro paiioHa (nmepegosoro B Kuprusuu):

F o a bl 1034 1936 1038 1940
Koauuectso yaoGpenu#t (B u/ra) . 3.0 8.2 11.9 14.5
Ypomait kopHed (B ufra). . . . . 166 345 349 471

IO oueHKH 3HayeHHs, Kakoe mpuoOGpesH MuHepaJibHBle yaoGpeHHs K
Hauyaay TPETLEro MNATHJIETHA, MOXKET CJAYXKHTb Cjeayloluit moacuer mpod.
[1. A, BapanoBa: eclu B3siTb CYMMY MNPHPOCTOB JIHIUb MO YeTHIPEM OTpAC-
aam (xjaomox, caxap, YaH H BOJIOKHO JibHa), mosaydeHHblx B 1939 r. or Mu-
HepaJabHBIX yao6peHHii, TO M0 MPOAazKHBLIM l€HAM CTOHMOCTb 3THX MpHpOC-

TOB TOJNBKO TNO Ha3BaHHBIM KYyJbTypaMm cocTasjasiia 4 ™MapA. pyoJei;

CTOHMOCTE JKe BCeX MHHepalbHbIX yao0peHHH pasHasnack 600 mMan. pyGaeil
! [TpenMyLecTB@HHO a30THCTHX H - (ochopHOKHCAsX  (KaaufiHHX conefl npHMeHs-
JIoch HeMHOro).
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ITo nnany na 1945 r. obuiasi NPOAYKUHS TYKOBOH MPOMBILIJIEHHOCTH

AonxHa Oblla yABOMThCA (Mo cpaBHeHHIo ¢ 1937 r.), Toria H UEHHOCTH

MPHPOCTA YPOXKA€B MO BCEM KYJbTYpam NocTHraa Obl 9 MapA. pyOaeii.

Tak Kak 10 NOJHOrO HacblUleHHs YIOOpeHHAMH MJoulafdel MON TeXHi-
YECKHMH KyJbTYpaMH elle OueHb JAJIEKO, TO KPYMHbIH NPHPOCT CTOHMOCTH
NPOAYKUHH TEXHHYECKHX KYJbTYp MO BJAHAHHeM yaoOpenuii oGecrneded s
pafa NATHJICTHH,

[Ipu ynoGpenuu TexHHYECKHX KYyJABTYDP B psA€ CIy4aeB Mbl YiKe H0ro-
HA€M H NeperoHsasM cTpaHbl 3ananHoii EBponbl M0 KOJHYECTBY YAOOpeHHit,
BHOCHMBIX Ha rexkTap. JT0 OTHOCHTCA X opowmaemoMmy xo3ssictBy Cpenned
A3uH n K BIAXHBLIM CyGTpOnMKaMm, rie Mbl OrpaHHYeHbl Pa3MepoM IJIolLa-
OH H MO3TOMY pellaiollee 3HadeHHe NpHoOpEeTaeT BbICOTA YPOXKasd.

B VsGekncrane, rae BeieTcsi opollaemMoe Xo3sficTBo ¢ npeobJagaHuem
XJIONKOBBIX NMOCEBOB, KOJHYECTBO yHoOpeHHi ! Ha rekTap COOCTBEHHO XJIOMN-
yaTHHKa coctasasier 106 xr NPK, uto 3HauuTe/LHO BhilIe cpejHeli repmau-
CKOH HOpMbl H 6Ju3KO K cpeaneil undpe ansa loananaun (109 kr), Korto-
pas 3aHHMaeT nepsoe MeCTO B MHpe M0 KOJH4YeCTBY yaoOpeHuil, NMpHXoas-
IIMXCA HA rekrap Bcel mocepHod nyomazau. Yaiuble maantauuun [pysHu
MoJiy4aloT OKO0JIo TOHHBI yJnoGpeHuii Ha rektap (196 xr NPK), uto yxke
npesbiiaeT cpeiaHow uudpy ana Foanawauu, HO, KOHeuHo, Aas [py3un B
AQHHOM cJyyae Mbl GepeM TOJIbKO IUIOmaAb MOA YaiHLIM KYCTOM, KOTOpbIil
BO3/leJIbIBAETCA BHE cepoobopoTra, COOTBeTCTBeHHAs e UHppa aasa [omnan-
AHH MPEeACTaBJACT CpejHee A/ Beell moceBHoM nJomann, C Takoi xe oro-
BOPKOil MOXHO YKa3aTh, 4TO CBEK/JOBHYHbIE MJAHTAUHA Ha YKpaHHE I10.JY-
yaan no 8 1 ynoGpennii Ha rektap (uam 150 kr N+ P:0s + K20), uto B
noJTOpa pa3sa npesblaer obllerepMaHCKoe cpejHee.

Hrak, K TeXHMYeCKHM pACTEHHSIM Mbl NPHMEHseM MNYyTb HHTEHCHBHOMN
KYJbTYphl, MOTOHSS Man AaKe neperodass Beapruwo u Foanawguio no ko-
JIMYECTBY MHHepasbHbIX yjpoOpeHHH Ha rekrap, HO 3TO HE 3HAYHT, YTO TOT
JKe METOJ HaMm IMpHAeTCA NPHMEHHTE K KYJbType 3€pHOBBIX XJaeG0B, rae
MBI TJIOUIAJbI0 He OrpaHu4yeHbl,— TYT HYKEH COBEeplIeHHC APYrofi Mmoaxo.

To, uto roautcs A H3GpPAHHBIX KYJbTYpP, BOBCE He OTHOCHTCA KO BCEM
KysabTypaM, Ko Bceii noceBnoii miomanan CCCP,— TyT Mbl BOBCE HE JOJIKHbBI
CTPEMHTBCS K FOJUIAHIACKOH HOPME 1O KOJIHYECTBY MHHEPAJbHLIX yaoGpenuil
Ha rekTap, HO AOJIKHbl OLITh BIEpeldH BCex CTpaH 3amafa Mo KOJHYECTBY
3epHa H JIPYrHX CeJbCKOXO3SIHCTBEHHBIX MPOAYKTOB Ha AYIIY HaceJeHHus,
HCNoJb3yA TO, Yero Her y lonnanawn, bBensriu, T. e. Ham  3eMeJbHBIHA
npoctop. Beap Heawnsa xe cpaBuuBath CCCP ¢ loanaunameil, Kotopast Bes
VKJaJblBaeTCd B OJHOH KIHMaTHYECKOH H MOYBEHHO#l 30HE, B OAHHX 3KO-
HOMHYECKHX YCJOBHSIX, HMEET TryCTO€ HAaCeJieHHe H He HMEeT HHKakKoili Bo3-
MOXXHOCTH YBEJHYHTH 3aMamiKy, KpoMe OTHATHSA Y MOPS MaJbiX IJoUlAger
ouyeHb noporoii nenoii; a Coserckuit Coio3 oxBaThiBaeT BecbMa pa3HooGpas-

1 3pech, mMeeTca B BHAY TOT YpOReHb, KOTOPHI GHA AOCTHrHYT B  npeaBoeHiLie
TOJIHL.
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Hble 30HBI, OTJIHUAIOUIHECSl He TONBKO B K/IHMATHYECKOM H TOYBEHHOM
OTHOLIIEHHH, HO H NO FyCTOTE HacejeHHsd, a TJaBHOe, Mbl pacnogaraeM 60/ib-
IIHM pe3epBoM HepacnaxaHnblXx naomagei. [lostomy Mbl MoxKeM, KpoMme
MOJAHSTHSA YPOXKAEB, He CTaBf, OJHAKO, 1eJbl0 AorHath [o/IaHIHiO MO Bbi-
coTe ypOXKaeB C rekrapa,— yBeJHYHBaTb Ba/ioBoi cGop xaeGa W myTeM
paciIHpeHHsl KyJbTYpPHOH mUIomlaad BooGLle M MNJOIIaJH TOJ KJeBepaMH,
B YacTHOCTH, 4TOObl JAe€lCTBHEM KJeBepa KakK NMpAMO Ha MOYBY, Tak H ue-
pe3 HaBO3 MOAHATHL ypoxau XJeGoR 6e3 NPHUMEHEHHs MOJ HHX GOJBLINX
KOJHYECTB MHHEPAJbHbIX yA00peHHH. !

0 nepeneETHBAX NPOH3BOJCTBA H NPHMOHEHHS MHHOPANLHBIX
A30THETHX yHoOpeHHi

Kakue e BO3MOMHOCTH HMEIOTCA Y Hac AJs AaJbHEHIIEro yBeJHYEHHS
pasMepoB CHa0MeHHs CeJbCKOr0o X03AHCTBAa MHHEPAJbHBIMH Ad30THCTBLIMH
yno6penusmu? Crnefyer 3aMeTHTh, UTO VCHAHA, MPEANPHHATHIE BO BpeMsa
ROHHBEI AJ1s1 o6GecneuyeqHs HYXKJ BOEHHOH MpOMBIILIEHHOCTH (nepebasHpoBa-
HHe YaCTH a30THOH NpoMbilJIeHHOCTH Ha BOCTOK, BBejeHHe B JeHCTBHE HO-
BbIX MOILLHOCTEH), OKaXyT MNOJOXKHTEJbHOE BJHAHHE HA oblree KOJHYECTBO
A30THCTBIX yaoGpeHuii, OTHycKaeMbIX CeJIbCKOMY XO3AHCTBY.

Hano mosaraTth, 4To BOCCTaHOB/IEHHE TIPEANPHATHH XHMHYECKOH IIpo-
MLILIIEHHOCTH Ha TePPHTOPHH TNOCTPajJaBUIHX OT HEMEUKOH OKKynauHid
palioHoB He Oyaer TpeOOBaTh KaKOro-JHOO COKpallleHHA MOIHOCTEH TEex
3aBO/IOB, KOTOpble BO3HHKJIH Ha BocToke Bo Bpemsa BOHHBI, TaK Kak ['opJsos-
ka u CraauHoropck nosydat HoBoe oGopyaosBanne. Ho, Kpome TOro, mo-
TpeOyeTcsi CTPOHTENbCTBO H B HOBBIX NMYHKTax, MpHYEM HeobxoauMmo Oyner
yuecTe H HanOojee palHOHa/JbHOE pasMellleHHe 3TOr0 BHAA NPOMBILLIEH-
HOCTH H NMPaBWJIBHO pa3peliHTh BONPOC O HalpasJeHHH TMPOH3BOJACTBA B
OTHOUIEHHH BhIOOpa OCHOBHLIX MYyTeH CHHTe3a M aCCOPTHMEHTA RbIIYCKaeMoil
OPOLYKILHH,

[Tpu pasmelieHHH LEHTPOB NPOH3BOACTBA a30THCTHIX YAOOGpeHHH H onpe-

! CkasaHHOe OTHOCHTCA K oOmiell cxXeMe pacnpefefeHus MHHepaJbHLIX YROGpeHHi
MeX1y TeXHHUBCKHMH KyJAbTypaMH H xjgeGamu. Ho npu ToM pasuooGpasziu ecrecTsed-
HBIX H X03AfiCTBEHHHX YCNOBHH, KOTOpOe HMEeT MeCTo B Hawel cTpade, MOHATHO, He
AoAXKHO OuTh waGaoHa. B wacTHOCTH, yiKe H TeNneph CBOEBPEMEHHO MOCTABHTL BONpPOC ©
NEPCIEKTHBE NOCTENEHHOTO nNepexola K L‘.'I(".'l_‘.'lf"—!Lli‘i’i CTYNeHH B OTHOIIEHHH HHTEHCHB-
HOCTH XHMMH3alHH Haliero 3eMjefe/ns, a HMeHHO,— K NpYMeHeHHI0 MHHepalbHHX yaoOpe-

HHH He TOJbLKO NOX TeXHHYEeCKHE, HO Ha KaKoil-TO 4acTH NJOMIAAHW H moj xJjeba H IApyrue

NpOAOBOAbLCTEEHHEIE (H KOpPMOBHIE) KyAbTypH. [Ipn STOM npejacrasisercd BamHBIM npa-
BHABHBIK BHOOp Tex yCJaOBHE, KOraa sTo MeponphsTHe Gyler AaBaTb MaKCHMaJBHEI
TexHHuecKn# u skonomudeckuit sddext. [lpekse Bcero saech MOXHO HAMETHTB CO31a-
HHe KPYIHLIX OUaroB BHCOKO-XHMH3HPOBAHHOTO 3eMJelelHs B o6aacTaX H pafonax
pacnojioXKeHHs NPOMLIILIEHHBIX LEHTPOB W B  30HAX, NPHJEraloUHX K TPaHCHOPTHHIM
aptepusiM. Pe3koe MoiHATHe YPOMKAHHOCTH BCEX KYJbTYpP NyTeM HHTEHCHBHOH XHMH3amMu
B 9THX pailoHax (NpH HaaHuuH OJAronpHATHRX MOOYBEHHHX H KJHMAaTHYECKHX yCAOBHIT)
moKeT GHITh BaKHON Mepofi B feje yayqmlenus cHaGmeuHs OPOMBIULTEHHHX HEHTPOB H
oAHOBpeMeHHO OCJerdenHs TpaHcnopra.
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JAeJEHHH HX MONIHOCTH BOMPOC O Chipbe HE HrPaeT POJIH — CoAepiKaHHe
430Ta B BO3AYX€ OJHO M TO e Be3jle; BONPOC peulaeTcs HajJHYHEeM HCTOY-
HHKOB 3HEPTHH — 4epHOro M Genoro yras (cusa Berpa MOKa ele He
HCIOJb30BAHA IJIST 3TOH LEJH).

[To sanacam yrasi Coserckuit Colo3 3aHHMaeT oueHb GJArONpHATHOE
10JIOKEHHE,  YTO OOHApYKEHO JIMWb B [OCAEPEBOJIOUHOHHOE BpeMA:
B 1913 r. Hamu 3anacel ouenuBaauch B 220 Mapa. T, Temepsb Ke OHH ONpe-
neasiorest B 16564 mapa. 1, uro B 2.5 pasa npeBbllIaeT CyMMY 3alacoB yIiis
B crpaHax 3anagHoii Esponst (Ho CHIA umetor 3795 mupa. T).

B Erponeiickoii yvactu Coroza HauGosiee KpymHble 3amachl YIVIA HMETCH
Ha jore, B Jlon6acce — okono 90 mapa. T, Ha cesepe — B bGacceiine p. [Te-
YOPbl, KyAa Bo Bpems BOHHbI Obljla MpPOJOKEHA XKEJEe3HOLOPOIKHAA Maru-
crpaab. Ho HauGosee Gorata yraem CuGupb (cuurtast ot ¥pana no Tuxoro
OKeaHa), Ha Hee NmpuXoAuTrcs oKojo 90%p BceX HAIUHX YroJbHLIX 3aMacos;
onuH TosbKo Ky3sHenxkuit GacceiiH HMeeT 3amachl okojio 450 MJapa. T, 4TO
B 5 pa3 mpesbllnaer 3amackl JloH6acca ¥ MoYTH paBHAETCS CYMME 3amacoB
[epmanun, Auraun u Ppanuuu (480 mapza. 1). HssectHo, uTo, MOMHMO
CcHaOKeHNs MECTHOI MPOMBILIIEHHOCTH, KaK a30THbll 3aBoa B Kemepose w
pPsi ADYTHX DNPEANPHATHH, KY3HEIKHM YIJIeM cHa0xaercd KpynHeHuuii
merajanypriaveckuit 3aBon IOxxuoro ¥Vpana (MarHuTOropck), a KejesHas
pyAia MarH4THOHR ropbl nIpH 00GpaTHOM ABHIKEHHH MO0E3[A0B MOCTABJISNETCA B
Kys6acc Ha CHMMETPHYHO MOCTPOEHHBIH KoMOGHHAT. Tak K4k KOKCOBaHHe
KY3HEUKOro yrjia BeJeTcs 4acThlo Ha MecTe, yacThio B MarHuToropcke, To
H TYT H TaM HMEIOTCA WHPOKHE BO3MOMKHOCTH A/ CO3JaHHA 3aBOIOB CHH-
TETHYECKOr0 aMMHaKa.

[Ipu Bceii rpanamosnoctd Ky3sueukuii GacceilH Bce Ke He 3aHUMaer
nepsero mecra B CuGupH mo 3amacaM yrjs, Tak Kak eule GoJbluue mep-
CIEKTHBbl HaMeyaloTca Ana TyHrycckoro GacceiiHa, 3aHHMAIOLIEro KOJOC-
canpHyto miowane (okono 1 mau. kB, kM) mexay Ennceem u Jlenoit, Kpac-
HOSIPCKO# kenesnoli goporoit u CeBepHbIM OKEeaHOM.

Ho ucnosbsoBaHme 3THX YroJbHbIX GOratcTs €CTh Jeso OYAYIIEro; 3To
e OTHOCHTCS H K yriio Ha Taiimbipe, K Jlenckomy Gacceiiny B Jdkytun (He
meHee 200 mMapA. T) M K ceBepo-BocTOYHOU uactu Apkrtuku. Temeps ke
SKCIVIOATHPYIOTCA 3aneXn Gojee 10XKHBIX pailonHoB Cubupu, kak Kauckuii,

Yyasimo-Ennceiickuit, Munycunckuit Gacceiinnl, Takos Mpxyrcknit Gacceiiy
¢ 3anacoMm yras 73 mapa. T (ucrmosb3yerca UepeMXOBCKOE MECTOPOIKAEHHE).
anee, Gonbuioe 3HaueHHe HMeeT DypeHHcKuii yroaphbiit Gacceiin B IlpHu-
amypee u CyuaHckuil pailoH, cHaGxarmoumuii yriaem [IpuMopbe; KpoMe TOro,
ectb yroas Ha Caxanune u Kamuatke. B Cpenneii Asum Kasaxcray o6.a-
L4eT TaKHM MOLIHBIM MecTopoxaeHueM, Kak Kaparauna, c¢ samacoMm B
52 Mapa. T; umeercs TakkKe yroJb, XOTS H B MEHbIUEM KOJHYECTBe, B
Kuprusun, ¥YaGekncrane u B TypkMeHHH.

3anacel «6esioro yrad» y Hac TakKe OrPOMHbI: €CJId Teneph Ha OYepedH
«bonbmas Boara», To 3aTeM NpPencTOMT OCBOEHHE TPOMAajHBLIX 3HEPreTHye-
CKHX pecypcoB Asrapel, Enuces u apyrux pek Cubupn. OaHako HCHOJIB30-
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BAHHE THAPOSHEPTHH B STHX MaciiTabax BBLIXOAHT 34 Npejesbl YeTBEPTOro
OATHAETHS, MOKa e MOXHO HCHOAb30BaTb 3ajexH yriada. M tyr, Tak xe
Kak 0 B Bompoce o ¢ochope W KajauH, MIOMHMO IPaHAHO3HBLIX UHpp oOUMX
3aI1acoB, BAXKHBIM ABJSETCA BONPOC 0 HaubGoJjiee BLHIFOAHOM reorpaduueckoM
pasMelleHHH MoKa XoTdA Obl ToiH HEOOMBLIOH 4YacTH BCEX HMMEIOUIMXCH 3ama-
COB, KOTOpasi AOCTYNHA M5l HEMOCPE/ICTBEHHOTO HCIOJIL30BaHUA TEIephb JKe.

Eme HexaBHO HEAOCTATOYHAS H3YYEHHOCTh pAacClpeeseHHsT M YacThio
HEJLOCTATOYHOE OCBOEHHE M3BECTHBIX YrOJIBHBIX MECTOPOXKAEHHH BBI3bIBAJIH
TaKoe HeHOpMaJbHOe aBJAeHHE, KakK TPaHCHOPT a30THCThIX YyHAoOpeHHH Ha
paccrosinne 3—4 Tbic. KM. XJyionkoBbie paionbl Cpemneit Asuu sABASIOTCA
HAlIMM TJIaBHBIM NOTpeOuTeeM 3THX yAoOpeHHH, TakK KakK Cepo3eMbl MNo
ApHpode OGeXHBl 430TOM, a IJIOL(aJb BO3MOXKHOH KYJBTYPhl XJIONUATHHKA
OrpaHHuY€Ha TEMIEpaTypPHBIMH YCJOBHAMH H — emle B Oodablueii Mepe —
HEBO3MOXKHOCTBIO KYJbTYPBl XJomuyaTHukKa 6Ge3 opowenus B Cpenueit Asuu.
Bce 310 cosfaer Kak Gbl OasHCHLIH THO 3TON  KyJbTYpbl, IPH KOTOPOM
HEJIL3Sl OTBECTH 3HAYHTE/bHBIE INIOLlAAHM MOJ KOPMOBble pacTeHHsl, H OTCIO-
lla e HeJ0CTaTOK HaBo3a W HEOOXOAHMOCTb MPHMEHATH OOJbIIE a30THCTBIX
ynoOpenuii, yeM NpH KyJbType CBeKJbl HWiu JbHa. Ho asorubie 3aBojbl
paGoTaiu y Hac JaJeKo OT XJOMKOBLIX paitoHoB Ha Kusenosckowm, Ilox-
mockoBHoM H [lonenkom yriae; B Y30ekucraHe e paHblie He Oblio H3-
BECTHO 3ajieKell Xxopouro Kokcywoomeroca yras. OTciofa BO3HHKJIO CTPOH-
TenbeTBo YUupuHKCcKoro kom6uHara (6au3 Tawkenrta), KOTOpPbId HCIOJB3YeT
BONSIHYIO 3HEPruio A/ MOJyYeHHd ToKa ¢ TeM, 4ToObl J0OHIBATH BOAOPOL
nyTeM 3JEKTPOJH3a BOJALI; a30T MOJyYaeTcda nyTeM (pakiHOHHPOBAHHOH
NeperoHKy JKHAKOro Bo3ayxa. ITOT cnocol, 0AHAKO, NMPHMEHAETCH TOJALKO
NOHEROJIe B CTPaHax, He HMEOWHX yrad u OoraThiXx BOJONAAaMH, TaK Kak
[IpH HeM OYeHb BeJHKA 3aTparTa HEpPrHH Ha eIHHHIY CBA3aHHOro asora,
a unmenHo, no naureiv Kasaie, HyXKHO, no KpaiiHeii mepe, 18 KuiaoBarT ya-
coB Ha 1 Kr c3si3anHOro a30Td, B TO BpeMa Kak NpH paboTe Ha KaMeHHOM
yrae no cnocoby I'aGepa pacxoayercs Julilb 4—4.5 KHJIOBATT 4acoB.

ITonsitHo mosromy, nouemy [epmanud, Ppanuns H AHriug, HMeOLIHe
yro/jib, COBeplIeHHO He npHMeHsioT meroia Kasalle; mpuMensercd xKe OH
toneko B Mranun u Hopeerns, He HMEIOUIHX CBOEro yris, H HNOTOMY 3TH
nocJjefsde BbBIHYXKAEHLHI TPAaTHTh B 4—5 pas OoJblle 3HEPrHH Ha CBA3bIBA-
HHE e[HHHIbl a30Td, 4YeM crpaHbl, umeiowide yroab. Ilpaspa, roBopuns,
YTO THAPOIHEPrHIO JKa/leTh HedYero, Tak Kak OHa «JlapoBag», HO Ha Jele
OHa Bcerjla OKa3blBAeTCs JOpOro# H3-3a HeOOXOAMMOCTH KPYINHBIX 3aTpat
Ha KanHUTalbHOe CTPOHTIBLCTBO (BAHAHHE 3TOro Gakropa obHapyKHBAETCSH
u Ha Yupuuke).

Panpie pacxofgoBaHHe GOJbLIOrO KOJHYECTBA BOJHOHW 3HEPrHH CYHTa-
JIock HEHs0exHbIM 1A a30THOH mpoMmbinwieHHoctH Cpenneil Asum, HO yxKe
B 1937 r. NOSIBHJIMCH MPH3HAKH, 4TO MoJoKeHHe ¢ yriem pias Cpeaneir A3uu
pamenserca. Ilocne Toro xak GblIM yayyilleHbl MYTH COOOIIEHHS B IJIYXYIO
noauny $Slruoba, panbiue H30JHPOBAHHYIO OT BCEro MHpa (TaMm Jaxe coxpa-
HHJOCh ocoGoe Hapeuwe, GaH3KOe K MEPCHACKOMY, 3a0biToe B ©OCTajJbHOM

11 [paedmutkos B. H.
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TamkuKHCTaHe), TyAa NPOHHKAH H FeOJIOrH M HAULIH MOUIHBIH MIacT Xopo-
o Kokcylouieroca yrias. Tak Kak paccrofnHe oT 3THX MeCT A0 TalukeHrTa,
BeposiTHO, He mnpesbimaer 300 KM., TO 3TO OTKpHITHE MOJKET MNEPEBEpPHYTh
npoGaemy YUupuuka. B ciayuae jerkoil ZocTynHocTH ArHoOGCKoro yris Gyaer
BLIFOJIHEGE 3JIEKTPHUYECKHII TOK NMYCTHTH HA HYK/JIbl NPOMBIULIEHHOCTH, a
a30THHIH KoMOGHHAT nmepesectd Ha cmocob ["aGepa.

Kpome srsoGckoro yriis, OTKPRITBI 3ajexu yriaa B Peprane (monuHa
Haprifa). B koHUe KOHIOB, BbIroAHEe 3aBOMA MEPEHECTH K YIJIO, YeM BO-
3HTb YroJlb K 3aBOAY, MOTOMY 4TO nepero3ka rorosoro npoaykra (NHiNOs)
[IL’:C[)(I]‘;IIE‘HHEJ Jierye, yemM I'ii:‘])i_‘li{).il\'ﬂ _\'!'.'IS—§.1

TIJ, qTO iI[)()“.'ﬁt.'J]IL']U Ha LIH}J‘-JJIKC, MOZKET ]I(}Tl'I'fJPHTl:CEI HB ,-'1[)}'”1,\'
cayuasax. Ecan, Hanpumep, Gyaer mocTpoeHa xoTs Obl 0AHA H3 BO3MOMHBIX
MJIOTHH Ha AHrape, To BHauaJje MOJYUYHTCH TPOMaAHbIH H3GBITOK 3JIEKTPO
HEPruf; eCTECTBEHHO 3TOT H3OGBITOK NPHJIOKHTh K CBA3LIBAHHIO a30Ta, HO
3aTeM, 110 M@pt‘ pocTa ]'Ii)[".'ﬂLalIII.'I(“.HHhEX LHEHTPOB, 3Ta 3SHEPrH#aA Halzer Ino-
TpebHTed, TOrJa MPOM3BOACTBO CHHTETHUECKOro aMMHaKa HYXKHO Nepese-
cta ¢ Gesioro yras Ha uepHbld, Ho Bce-Takd 3TH BpeMeHHble pecypchl IH
JPO3HEPrHH BBHIFOJHEE HCNOJB30BATE He Ha 3JEKTPOJH3 BOJABI H CHHTE3
aMMHaKa, a Ha UpHIOTOBJIEHHE LWaHAMHIA, TaK KakK IpH 3ToM crocobe
HYZKHO B MOJITOpPA pas3a MeHbIe SHEePrHH AJS CBS3LIBAHHS eJHHHIBI a30Ta,
gyeM npu cnocobe Kasane — okosio 11.5—12 BTy BM™MecTo 18, T. e. mpo
AYKTHBHOCTE KOMOHHaTa MOXeT GbiTh moiaHsaTta-Ha 50%. Ilostomy B Hra-
.'IIIIE_ I[IPOH3BOIACTBO LHaHaMHIa BO3pacCTajgo He TOJIEKO IiﬁL‘ij.HHT][U, HO H B
MpOLEHTax K ('J(!}l!L(‘.i“T MacCCe CBfI3aHHOI'O a30Ta, NpHYEM HHAHaAMHI pasaessd
¢ cyabaroM aMMOHHSI NEpPBEHCTBO HA pbIHKE Aa30THCTHIX yaobGpenuil. ?

n[léilﬁ_’ljt. [IPDH UHAHAMHIHOM [IPOH3BOJACTBE HEe BCe 12 KBTY OJOJI2KHH
ObiTh faHbl B (opMme 3nekTposHepruH, a Ha 10.5 kBTU 3ITOH mocnenHek
HYXKHO gaaTte euie 1.5 Kr kokca. Ho Takoe KoJmuecTBO yrJisi, Kasajaoch OH,
MOMKHO JnocTaBuTh jaxe u3 Kaparaunmel. HyXKHO mMeTb B BHAY ApYroe
NPEeHMYLIECTBO UHAHAMHAHOIO Mpolecca Mnepej CHHTE30M aMMHaka: MpH

! Ecnu OW MecTHHe 3ajiexu oKazan

MCh HEJOCTATOUHHIMH 10  KOJIUYECTBY MM
MaJIONPHIOAHBIMH MO Ka4ecTBy YIJA, TO MOXKHO JAyMaTb o0 HCHOJb30BAHHH KaparaiIHH-
CKOro yris, mo TOMY e nNpHHUHNY <Maromer HAeT K rope, a He ropa-k Maromery»,
T, e. 3agsg cTponTca B Kaparamjge, a B TamKeHT [MoCTaBAAETCA aMCEIHTPa, (HO Ha
nyTH CTAHOBHTCHA MNPENATCTBHEM HelOoCTaTOK BOALI B l‘\'i!p:lf‘(li!ﬁ,i’;‘. Torna wmorno Obt
NpHATH Ha NOMOIlb NPOMEXYTOUHOE peuleHie — 3aB0J CTaBHTCH Ha TakoM GoraTom
npecHoii Bofoii Gacceilne, kax banxam (B ero samaanoil wacTH, B OTIHYHE OT 3aco-

JeHHof BOCTOUHOIl), TOrAA aMceduTpy nNpHILIOCH OBl MSPeBO3HTh 1O JKele3nol xopore

(Bropoit Typken6) mnpuGausutenpio 3a 400—500 kM, a 9T0 paccTodHue JAf Takoro
KOHIleHTpaTa He OyAeT ABJAATLCA NPeNATCTBHEM HAa OYyTH [POHMKHOBEHNHA B XJONKCBbe:
pafioHhl.

® [IpumeHenne a3OTHCTHIX YAOGpeHuit B Mranmm pocnio Tak (B TeC. n):

CaCN, (NH, %50, Ca(NOyy NaNO, NHNO,
1930 & a o os s 762 1045 281 640 158
1984 s o o 0 s 1306 1812 857 553 28%
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HEM CBfI3blBaHHE A30TA HHET MpH OOLIKHOBEHHOM J[ABJEHHH, /I CHHTE3a XKe
aMMHaKa HYXHO Mo Kpalireit wmepe 200—250 atmocdep; nostomy orna-
JlaeT HEOOXOOHMOCTb B JOPOroil ammapaTtype, CO3jaHHe KOTOpOil SBJSEeTCH
(IJE‘IKTO[)UM‘ O]"pi!!i][‘l,‘lI%Eii()lll[!ll d430THOE CTPOHTEJBCTBO. B(HJ[’}HL‘.‘ II[JOIL(_’L‘C
:lli{.‘T[iP['J[ialI]H! ]\‘Jl[)ﬁ}f,'l."l HIET fE[)L‘J[SbI‘-IHl.i[IH [I])'_JL‘TD (C BelOeJeHHEeM Temaal:
3HAYHTE/bHBIE 3aTPaThl SHEPrHH HYXKHbI TOJIBKO [N NPOH3BOACTBA KapOH-
la, OpH Kotopom Ttpebyercs emle yMeHHe NPHFOTOBIAATh 3JIEKTPOABI KPYII-
HBIX pPa3MepoB.

Ho stum npoueccom y Hac yxke oBnajesnd, fa H BCé PAaBHO MPOH3BOJ-
cTBo KapOuaa Yy HAC MPEACTOHT pasBHBATH B KPYMHOM Maciutabe H 1o
APYrHM TPHYHHAM — OH SAB/AAETCH BaXKHLIM MPOMEKYTOUYHBIM ITPOAYKTOM
MpH CHHTE3e Kayuyka H3 aleTHJIeHa. JTOT NYTh CHHTE3a KayuykKa 3a Ccuer
yrjisg H BOIHI {{"‘(‘ BOAOpOAa) MO3BOJIHI 66l 0cBOOOAHTD rpoMajHoe KOJIH-
YeCTBO KapToQe/isi, KOTOPhIH TaK HyzKeH W /s NMPOAOBOJBCTBEHHBIX Legaei
H JJIsi Pa3sBHTHA MHBOTHOBOJACTBa (OTKOPM CBHHEIl).

Kpowme Jnerkoctd mpouecca a3cTHPOBaHHS!, MOJYUEHHe HUAHAMHAA TIPHBO-
OAHT NpAMO K ['\'.'J'[‘[Jiif.lf\i)' }'.'['J[’J[]L'H!I}(), TOrjja KaKk aMMHaAK HYMKHO CBA3LIBATH
C CepHOH KHCJIOTOH HJ/IH MOJOBHHY €ro MPOBOAHTEH 4epe3 OKHCJIHTEJbHbIE
yCTaHOBKH, 4TOObLl FOTOBHTH aMMHAYHYI0 CeJIHTPY; 4 OKHC/IeHHe aMMHaka,
KpoMe pacxoloB, CBA3AHO elle ¢ HEKOTOpoil norepeil asora.

Ecau Ha NpeXHHX NHAHAMHIHBIX 3aBOJaX CO3/aBaJIHCh YCJIOBHS, Bpel-
Hble MJIisi 300poBbst paGouux ‘(BAbIXaHHEe NHAHAMHIHOH MBUIM), TO HOBel-
mHe pa3MOJIbHbBIE YCTAHOBKH MNO3BOJIAKOT Ct']ll(’pl”{_‘i{[ltk H'!U.'[H[!Dli?l'l'b BO3OYX
pabouyux MOMeLIeHHH OT BO3AyXa, Hecymiero ¢ coboif HHAHAMHIHYIO NbLIb.
Uro Kacaercsa euie OJHOrO apryMmMeHTa, 4To OT LHAHAMHAA TPyZAHee, yeéM OT
aMMHaKa, NepeHTH K a30THOH KHCJOTe, TO OH OoTmajgaer, ecau Oyaem cra-
BHTb llHAHAMHIHbLIE YCTAHOBKH HE BMECTO aMMHAYHLIX, a Kpome aMMmMuau-
HbIX, !({)TDE)E;IK Mbl MOXEeM CO3JaTb CKOJBKO )“I'{]_'UIU Ha }-’[‘.’]{'.’ {IIC TOJIBKO B
Honbacce u Ha Ypanae, no u B [Ipokonbescke, B Kemepose, Uepemxose
H TpOY.), NpHYEM NPOH3BOACTBO aMMHAaKa Ha yrje TpefyerT BUETBEPO MeHb-
mef 3aTpaThl SHEpPrHH, uyeM, Hamnpumep, Ha Yupuuke.

Tak xkak morpe6HocTH Hamwero semJe[enHs, NpH Halieil rpomagHoit mo-
CeBHOH IUIOU[A]H, CHJIBLHO MPEBBIIAIOT BCe APYrHe MNOTPeGHOCTH TO JIHHHH
a3oTra, TO IOC/Ee YAOBJAETBOPEHHMA B caMOH WIHPOKOH Mepe BceX ApPYrux
3ajlay MbI HMeeM elle OYeHb OOJbIIOH HMHTEpPBAN JJd JONOJHHTENbLHOTO
PA3BHTHSI a30THOH MPOMBIIIIEHHOCTH HCKIIOYHTEALHO AJIA HYXKA 3eMiele-
JIHA, H B 3TOM HMHTEPBaJe MOXKHO CBOGOAHO BBIGHPATL T€ METOILI CBA3bIBA-
HHA a30Ta, MPH KOTOPLIX 3HEPrHsi 3aTpauynBaercs 6onee MPOAYKTHBHO, HeM
npu cnocobe 3JEKTPO/H3A.

Mexny mpouyum, XxapakTepHO, 4TO Ha 3amajge UHaHAMHIHOE MPOU3BOL-
CTBO Pa3BHBAETCH BOBCE HE TOJIBKO TaM, I/leé HMeeTCA THAPOSHEpPTHsd, HO
H TaM, Ie Yroib MO KayecTBy He TFOAMTCA AJs CHHTe3a aMMHaka. Tak,
B 'epMannu caMblii KpymHbIi HaHAMHIHBIE 3aBog B [lucrepHue noas3o-
BaJICA 3JIGKTPOIHEPrHel OT cocelHel cTaHuHH, paboTasiuel Ha GypoMm yrae,
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KOTOpbIii OoYeHr YINOGHO 3ajeraer,— MOIIHAsA ToJIAa 3TOrO YIJdA 3ajeraer
O/1H3KO OT MOBEPXHOCTH, MO3TOMY TaM BeJjach OTKphiTasg AcOb¥a C aBToO-
MAaTHYECKHM BbIUEpNbIBAHHEM H TOJAAueil yrjs HaBepx, BPOAE TOro, Kak 3To
nenaerca ¢ topdoM (TONBLKO TOJMIA YrOJBHOTO Mjacra ropasno GoJblie,
gem Ttopga). XapakTepHo, 4TO 3TOT MEIIEBLIH TOK TPaTHJH OTHIOAL HE Ha
3J1eKTPOJIH3 BOJAbI, a Ha mosydeHHe KapOHAa Aasd nepexojga OT HEro K
nuaHamMuay. A passe y Hac Mano OOHIBHBIX 3ajexed OGyporo yris H MNOXL
HesnsiGuHCKOM, U B pasueix uyactax Kya6acca!

Hy»Ho 3aMeTHTh, YTO KaK TOJbLKO Mepellid OT JEeTYYHX MOJIeBbIX Oflbl-
TOB, HE HMEIOUIHX MPOJAOJIKEHHS, K OMbITAM CTALHOHADPHBIM, TMPH KOTOPLIX
VUHTBIBAETCA H [OCJAeJeHCTBHE, TO HHAHAMH/ OKa3aJcd JYYILIHM BHIOM
azoTHcTOro yAoOpeHus ais moa3oaucThix mous, Tak, Ha JlioGepenkom
onsiTHoM yuactke HUYH®, pacnonoxenHoM Ha GeHOM ONOI30J€HHOM
Cynecke, IMpH YacTOM NMOBTOPEHHH HAa TOM K€ CaMOM MecTe IIHaHaMHI JaJ
NPOrpecCHBHO BO3pAacTaloOlIHe C TOAaMH NMPHPOCTHI YpoXKaes, a BCE aMMHay-
Hble COJIM LaJH He TOJBKO CHHXKeHHe 3¢¢eKTa ¢ rogaMd, HO H NPOABJIAIH
OTPHILATE/IbHOE HEHCTBHE, eC/H He OblI0 MNPHMEHEHO H3BECTKOBaHHe (cM.
wabauiy).

[locaegoBartenbHB e HIMEHEHHA YPOXKAaes NPH NOBTOPHOM
BHECEHHH A30THCTHX yaob6penuf

(B 9 ot ypomaa na neasnkax KP)

Togu Lmanamin NaNO, Ca(NOy)y NHNO, (NH,)sS0, NH,C1
2 188 156 145 163 149 156
4 182 198 153 109 88 79
6 225 212 192 67 38 30

Takum o6pazoM LHAHAMHJ HIpaeT po/ib He TONbBKO a30THCTOrO, HO H
M3BECTKOBOTO yaoOpenus, NpHYEM H3BECTh ABJAAETCA OECHIaTHLIM MPHIIO-
sxennem K asory. Ho, koHeuHo, OTCloja He CJeAyeT, 4TO HY¥KHO TOTOBHTBb
IHaHaAMHJ Besle — 3T0 TpeGyer Bce-Taku OGogblre sHepruu, uem «[aGep».
Ho rae mano xopoero yris H npeoGianaer 6ypblii yroab,— TaM MeCTo
MPOHM3BOACTBY LHaHamuia. B Apyrux ke ciyyasix HYKHO CONPOBOKAATH
AMMHAYHEIC COJIH KaJbIHEM, «H3BeCTKOBATH €CJH He MOYBY, TO YAOGpPEHHA».
Jlns 3roro moxHo mpubGasBaarh K NHaNOs Mosorblii u3BecTHSK mJA NOJI-
30/1a B TOM COOTHOLIEHHH, KOTOpoe npuHATO B AHranu (40%), a aada
naasHero tpancnopra B Cpexniolo Asuio, rie nouBbl GoraThl KajblHeM,
npuHIEn NpHGaBKH H3BeCTH JAoJKeH Obite gpyroit (Muuumym CaCOs, He-
oOXOAUMEI A yAydlneHHs (H3HYECKHX CBOHCTB aMMHAYHOH CEJIHTPHI).
HaunGosee HHTEPECHLIM KOMMOHEHTOM CMecell ¢ aMCeJHTpON sBAAeTCA mpe-
IHIIHTAT, 3TO MoKa3aJ onulT Ppannuu. Ho, moka y Hac Npou3BOACTBO Ipe-
UHIIHTATA CJAHIIKOM MaJjo pa3BHTO, JKeJaTeJNbHO HCIOLITATE MPHMECh K aM-
MHAYHOU ceaHTpe (OCHOPHTHOH MYKH, MPHTOM B OXHOM COOTHOINEHHH Pajiu
y/AyulUeHHsi (pU3MYGCKHX CBOHCTB, B JPYroM — pajiH PacTBOPAIOLIEro Aeii-
crBuA Ha ¢ocdopuT, npu cosMectHoM BHeceHHH (ombitet HUY npasuo ycra-
SCBHJIH TOJIOKHTEJNBHOE BJHAHHE NpPeABAPHTENBHOTQ CMEUIeHHS aMMHAayHbIX
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conteii ¢ ¢ocopHTOM, 4TO CrocoGCTBYET CONPHKOCHOBEHHIO HX APYT C ApY-
roM B MOYBE).

B Auramm aga yaydureHHs (U3HUECKHX CBOFCTB aMMHATHO CEeJIHTPHI
n06aBagl0T K Hell yriekucaeli Kaabnmid, Oanako sgech He HCK/OUEH PHCK
MoTepH HEKOTOPOro KOJHYecTBa aMMHaka. B 3tom orHomenun Gosee moj-
XONAUMM KOMIIOHEHTOM HBJSETCH [JIHHA, ¢ H00aBKOH KOTOpPOil MNOJAyd4aioT
rpaHyJHPOBAHHYIO aMceJHTPY. ABTOPY MNPHIULIOCH BHAETh TAKyl0 TpaHyJIH-
POBaHHYIO aMMHAuYHYIO CEJIHTDPY NpH MOCEIIeHHH 3aBojga Y13 B HoprmyHae
B 1932 r. Cmech 3Ta comepxana 30 asora, HO BO3MOXKHO, YTO MPOULEHT
IJIHHBl (KOHEYHO, He MEepBOH Momaslueiics, a Xopouro BbIGPAHHOH) MOMKHO
H eme Gosee CHH3UTh. Bo BcaKOM caywae, Ha 3amajge CMOTPAT HA aMMHay-
HYI0O CEJIHTPY CKopee He Kak Ha rotosoe yaoGpeHHe, a KaK Ha XOpOMIHH
MaTepHasl s ero NPHroTOBAEHHS (NyTeM CMEINeHHS C MPelUHMHTATOM HIR
aMMO(OCOM H KaJHIHBIMH COMAMH).

YuyuTteiBag TO, 4TO OBLIO CKA3aHO BbILIE O BO3MOMKHOCTIX MJIaHHpPOBa-
HHSI MHHEDAJbLHBIX YIOOpEHHI MoJ 3epHOBbIe H TEXHHYECKHE KYJbTYpBI, NpH
ONpEAENCHHH JKEJaTeJbHbIX pa3MepoB CHa0XKeHHs CeJbCKOro X03sicTBa
IPOMBIILIEHHBIM A30TOM MBI JOJIKHBI IpEXK/Je BCero HCXOLHTE H3 3a1aun
yZOBJIETBOPEHHA NOTpeOHOCTEH B 3THX YAOOpEHHSAX TEeXHHYECKHX KYJbTYP,
OBOII[HBIX H MJOAOBBIX H — B 3HAYHTEJBHO MEHBIIEH CTeMeHH — 3ePHOBLIX
(0 mOCAeAKHX MOXKeT GHITH peub B MEPBYIO Ouepeib B YCJAOBHAX MOJHBHOM
KYJABTYpHl), TaK Kak obecnedeHne a3oToM XxJseGoB aoskHO GasHpoBaThCd,
MOMHMO HaBO3a, Ha paCHIMPEHHH [LIOWIAAH MOJ a30TocoOHpaTe/NaMH, MOTO-
MYy 4YTO TOJIBKO TAKHM MYTEM MOXHO NOKPHITh Ty KOJOCCAJNBHYIO MOTpes-
HOCTH B a30Te, KOTOpPAasd BO3HHKAET NPH JOBeJeHHH CcpelHell ypoxaHHOCTH
3epHOBbIX 10 15—16 u Ha rekrap.

K nepseiM nmperenaentam Ha MaccoBoe NPHMEHEHHE MHHEDPAJBHBIX YIO-
Gpenuii MbI OTHOCHM, HapsAAy C TEXHHYECKHMH, TaKiKe KyJAbTYpy Kaprodens
H KOPMOBBIX KODHEIJIONOB, HMes B BHAY TO OOCTOATE/ILCTBO, YTO 3TH KYJIb-
Typbl OIJIAYHBAIOT yAOGpeHHs MPHMEpPHO B TPH pa3a 6ojee BHICOKO, CYHTaA
Ha NPHPOCT CYXOro BeliecTBa. :

[lousiTHO, 4TO onpeneneHre nOoTpedHOro KOJHYECTBA MHHEPAJAbHEIX VI0-
OpeHHii IJ1f CEJNBCKOro XO3sHCTBA CTPAHBI NPEJACTABIAET IOBOJBHO CIIOK-
Hyo 3azauy. Jlejjo B TOM, 4TO MOTeHUHAJLHAs eMKOCTh HAIero 3emJjeje-
JHsi B OTHOIIEHHH BO3MOXHOCTEH HCMOJB30BAHHA MHHepPaJbHBIX YAZOOpeHuf
orpoMHa. [loatomy 3amanusi, KOTOpbIE Mbl MOXKEM CTaBHThb Hallel asoTHOM
MPOMBILIIVIRHHOCTH, JOJKHBEI OMPENeafiThCA, C OAHOH CTOPOHBLI, PeajbHO BO3-
MOXXHBIMH TeMIaMH pOCTa CaMOH MPOMBINIJIEHHOCTH, a ¢ JApyroii — norpet-
HOCTBIO B TEXHHYECKOM a30Te JAJIA MOBLIIEHHS YPOXKailHOCTH CeJBCKOXO035i-
CTBEHHBIX KYJBTYp, MpHYEM MBI NO/IKHBI BCErjJja HMeTh B BHAY H Jpyrue
HCTOYHHKH MPHXOAHLIX cTaTell a3oTHoro GajaHca, MyTeM YBEJIHYEHHS KOTO-
PbIX Mbl MOXKEeM KOMIEHCHPOBATh HEJOCTATOK a30Ta TeXHHYECKOro.

Mui yxe yKasblBalH HA TO, 4TO eCJqH OBl MBI B3AyMald NPHMEHATh MO
BCe KYJBTYphl MHHEpaJbHble yAoGpeHHS B MacmTabax HX NPHMEHEHHA B
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lonnannnu, Beabruu u Iepmannu, Mbl npumin 6bl K aGeypAHBIM Hubpam.
Hama noceBnas miowane nepen BoiiHo#l  goctursia 150 Man. ra, U ecan
MPHMEHHTb HA HeH MHHEpa/bHble YA00peHHA 0o rovilaHACKOMY Macuitagy,
r. €. Mo IBE TPETH TOHHbLI Ha rexkrap, To noHazoGuaock Obl 100 mMaH. T TY-
k0B, T. €. B 30 pas Goablue TOro, YTO Mbl MPOH3BOAMM TeNepb, H BABOE GOJb-
uie TOro, 4TO JaeT BcA TYKOBas IPOMBIILIEHHOCTh Ha 2eMHoM wape. Maino
roro, l'onnanaus npuMeHsieT B uIecTh pa3 Goiibllie HABO3a, YeM Mbl, HO JJIA
STOrO OHA 3aHHUMAaeT MOJIOBHHY NallHH KOPMOBBIMH KYJbTypaMH, Aa elle
HMeeT rpoMajHyi0 [JI0WaAb XOPOUIHX JYroB, PABHYIO BCel MOCEBHOH NJO-
aay.

Ham nenws3st oGpeMeHATh Hally XHMHYECKYIO [POMBLIILIEHHOCTh HEIMNOo-
MEPHBIMH 3a/JlaHHAMH, HE/Ib3s HCIO0Jb30BAaTh IOCEBHYIO MJIOIIAAb N0 TOJ-
JAHACKOMY THNY MOTOMY, YTO TaM JXHBOTHOBOJCTBO BHITECHWJO XJeGoma-
IECTBO H NPOH3BOJAHTCA MHOrO HapBo3a NPH MaJjol mjaolaid nog xuaebamu,
raKk Kak B [o/uiaHiuH JaBHO MEpelnIH Ha HMIOpTHBIH Xxae6. Ho nepexoants
Ha npou3Boactso 100 MJH. T TYKOB H moApaxaTh [onnaHZuH B yTPHPOBKE
HBOTHOBOJACTBA HaM W HEe HYMXHO, [OTOMY 4TO MOJYYeHHE CpPEeJHHX TroJ-
napAckux ypoikaes (30 m/ra) BoBce He sBAAETCA HameH 3ajgadei s
sceft nomann Cotosa: sedp npu 110 MaH. ra seprosoii miomann (BKio-
4af 3amajgHble pecnyOaMKH) Takod ypoxkait man Obl  BajoBod cOop
330 muH. T, man 20 mMyIpA. myHoB, uero Ham celuac coBceM He TpebGyeTcs —
HaM JOCTaTOUYHO OKOJO IOJIOBHHEI 3TOTO KOJIHUECTBA, JaXKe ecJH YuecThb
BO3MOXKHOCTb IKCIOPTA.

Boo6me nenpasuabHO Gpath 3a mpumep mpuxkaTyio K Mopio [onaananio
MM Masio3eMeabHyio Besbruio, y KOTOpDOil BCe pacmaxano. OTH MajeHbKHe
CTPaHBl OJXHOPOJAHEI H TO ECTECTBEHHO-HCTOPDHYECKHM H 10 3KOHOMHYECKHM
yeaopusiM. st mantero ke Colosa, 3aBHMAIOIIEro OJIHY IIECTYIO 4acTh
CVIIM, COCTOALIEro H3 psja pasHoOOpasHBIX MO YCAOBHAM pecnyObJnK H
Kpaes, JO/UKHO pemarh 3alayy MOAHATHA YPOXKaeB B PasHbIX Cay4asx mo-
pasHOMYy, H CTaTHCTHYeCKoe cpeanee masa Bcero Colo3a y mHac ciaraercs
(M no/KHO ciaaraTtecsl) M3 ropasao Gosiee pasHoo6pasHbIX KOMIIOHEHTOB,
IeM B Ha3BaHHBIX MajleHbKHX H GoJjiee OLHOPOJHBLIX CTpaHaXx.

[TosToMy He TOJBKO B HACTOsllllee BpeMs, HO H [aJblle NPH NpPHMEHe-
HHH MHHEpPaJbHBIX yAoOpeHHii NMPHHUHIIHANBHO HYXKHO BECTH ONpele/]eHHYIO
CTABKY HA TeXHHUeCKHe KYJbTYPbl Kak [OTOMY, UTO OHH JIy4YlLIE ONJIauH-
galoT YAQOpPEHHs, TaK H MOTOMY, YTO NPH 3HAYHTEJBHOM HACHIIIEHHH CEBO-
o6opoTa, HaNpHMep XJIONYATHHKOM (4 K 3TOMY BHIHYXKJAeT orpaHHYeHHOCTh
pailoHa BO3JEJLIBAHHA KIHMATHYECKHMH NPHUYHHAMH), HET BO3MOMKHOCTH
TAK, PasBUTh KYJbTYpy asoTocobHpaTeneii! W yBEJHUHTb KOJIHYECTBO Ha-
803a, Kak 3T0 BO3MOXKHO, Hampumep, B Mockosckoit uan Cwmomenckoii
o0sacTaX; a HHOrZa NMPHXOAHTCH TMpuberaTh jgaxe K MOHOKYAbType (4ai-
Hble naaHtaunu 8 [pysuu). B apyrux cayuasx 3HAuyHTebHOE HachiLleHHE

* CM. HHXe 06 YC/IOBHAX, CO3NAIOMHX <«a30THHIL FOJOA® B XJONKOBOM Xo03fficTne
Cpepaueit Asmun.
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cepoofopoTa BeAYWIEH TEXHHYECKOH KYJbTYpPoH Bbi3blBaeTcsi HeOOXOAHUMO-

cThi0 NMpuOJH3HTB K 3aB0OJAaM [0Js#, NMPOH3BOAALUIHE TPOMO3AKOE ChIphE E
(cBekay, aeH, KapTodenb), HIH NPHOJH3HTL K HACEJEHHBIM LEHTPaM KyJlb-
Typy opomed. Ho Hachiurenne ceooGopoTa 3THMH KyJbTypamH, TpeGoBa-
TeJLHLIMH K yI00peHHio, B TO Xe BpeMfd yMeHbllaeT MJoulaab IMoj HaBo-
3000pasyolNMK pacTeHHsIME (KOPMOBLIMH) H TeM CcO3/1aeT HeoOXOAMMOCThb

npubertnyTb K MuHepa/bHbiM yaoGpenasam. [lostomy norpebuocre rexuu-
YeCKUX KYAbTYP 8 MUHepasbHolx ydobperuax doaxcHa GolTo YyIoBAETEOPEHA 3
8 nepsyro owepeds., OnHAKO NPH HamHX Macwirtabax ofuwas miomwans 3ITHX _l'
6oJiee LIEHHBIX KYJbTYP BCe-TaKd oYeHb BeaHka. [107 TeXHUYECKHMH KYJib- -
TYpaMH B COOCTBEHHOM CMbIcjie cjoBa umeerca |l MJH. ra, moj OBOLIHGI-
MH (BRalouas KapTtodens Ha moasax) — 9.5 maH, ra, noj cazaMH H BHHO-
rpagHHKaMi — 2 MJIH. ra; utoro — 22.5 muH. ra.

K onenke mnorpeGHOCTH 3THX KYJbTYP B MHHEPaJbHBIX YI0OpeHHAX
MOXKHO TOJAXOMHTHL C PasJHYHON CTemneHnio geranudannu. Eciu npuHaTh A
B8ceH 3TOH MJOLlaJH B CpeiHeM Takyio HopMmy, kak H0—60 kr asora Ha
rekrap, ToO Mbl nojyyaeMm BeanuuHy nopsaka 1.2—1.3 man. T asora. [lonar-
HO, 4YTO HE€ BCE TEXHHYECKHE KyJbTyphl HYKAAIOTCA B MHHEpaJbHbIX YI0-
OpeHusix B ofuHakoBoi crenend. Kak n03bl, Tak W NMPOUEHT YAOOpEeHHOI
IJIONIA/lH, €CTEeCTBEHHO, MOTYT CMJBHO pasjHuaThCs H BCJAEACTBHE OCOGEH-
HOCTEHi CAMHX pacTeHHil, KaK, HanpHMep, JeH H XJOMUaTHHK, H HEOJHHAKO-
BEIX INIOYBEHHBIX YCJOBHH HMX BosjesbiBanHs. [losTomy B mpeagesax oObuiei
CpelHeli HOPMbl OCTAETCH BO3MOMKHOCTH 3HAYHTE/NBHO MAaHEBPHPOBATh C TeM,
47066l 06eCHeYnTh MaKCHMANBHYIO 3((DEKTHBHOCTE yI00peHHI.

3aMeTHM, 4YTO 3aBHCHMOCTb MeMAy Mo30if yAOGpeHHA H BeJHYHHOH NPHOABKH YpO-
Kasi BOBCe He SBJAETCA TaKOf mpocTolf, Kak STO HHOrZa NpeicTaBadAloT. Tak, HampH- ]
Mep, HPH BHeCEHHH HeBBLICOKMX 03 a30THCTHX yaoGpennit, ocoGenHo HA nousax OGel-
gHX, wacto Habmiofaercs Bo3pacramHe SQQeKTHBHOCTH YAOGPEHHs NpPH  NOBLILEHHH 3
no3ul (BOnMpeKH H3BecTHOH «KpHboit Muruepauxa»). Eme B crapux onurax Barsepa o
yonoOpeHHeM O3HMON PiKH PasHHMH A0o3aMu cyiabdara aMMoHHA (NpH BeceHHell NOAKOpM-
Ke) nabalonanuchk Takie npuGaBKH ypoxas:

Hlosa yno6peunit (B njra) . . . . . 1.6 2.0 2.4
[Mpupocr ypoxkas 3epHa (B u/ra) . . 4.34 6.87 9.33

.
?.

[Ipn pacuere cpeaHero npHpocra Ha 1 1 yaoOpeHusl HMeEeM:

Ilosa yaobpenuns (8 u/ra). . . . . , 1.6 2.0 2.4
[lpupocT ypowan sepHa Ha 1 u yno6- &
peHEsl .o oot RS 2.71 3.44 3.89 ?5"
CnenoBatesibHO, B 3THX ONHITaX NMepBHI LeHTHep yAolpeHuil OMJAuYHBAJICA XYiKe, deMm %
nocaeayionue. Barnep He TOJLKO KOHCTaTHPOBan 3ToT (hakrt, Ho ¥ aan eMy B CBOEe Bpe- ,
Mf H3BecTHOe OObACHEeHHe,
[Tpuuuny Hemoamuoro sddexra Malux 103 a3oTa Ha GeaHbX MOYBaxX OH OOBACHAN TaK:

1) roscnaminne B OTHOMIeHHH 430Ta PACTEHHA HMeIOT HEHOPMaJILHHI COCTaB: B HHX
ROHHXEHO COJepXaHHe a30Ta, NMPH BHECEHHH OrpaHHYeHHOro KOJHYeCTBAa a3oTa 4acTbhb ero
MOTPATHTCA Ha HCOpaBieHHe HEHOPMAaJbHOro COCTaBa, H TOJABKO Apyrasd HaclTb noijer Ha
moBLIlIeHHe YypoOMas, O0TCIOfa HeMoJHOTa OmJATE NpH MaJjbX J033X;




]
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2) y rofofaioNlHX PAacTeHuil COOTHOMIEHHEe B Pa3BHTHH OPraHoB He OTBeyaeT HOpPMalb-
HOMY, a4 HMEHHO: NpPOUEHT i{inJ[L:BO}"[ MACCHl Yy HHX Bhillle OOLIYHOrO HJH TPOLLEHT HaJA3eM-
HBIX OPraHos HHIKe, NepBuie A03W a20Ta HAYT HA HCNPaBjieHHe STOr0 COOTHOMEeHHs (ycH-

JICHHE PAa3BHTHHA BEreTaTHBHBIX OPraHoB — creGiel B JIHC TheB), H TOJRKO noc/rel yious

JC3hl CKaXyTCHA NPeHMYIIECTEEHHO Ha {'l[_?_[1('1'.‘-l.?55-":31I[il dEpHa; Tak, y

a 0e3 ynoOpexus
HaaseMHbHe OPraHu npHxomunocs 42% or obGmero Beca Bcefi mMaccw pacreRHs H 58% Ha
KOPHH; NpPH MepBOH e J03e a3oTa 310 oTHOWeHHe Gwo 65 m 35, a npm mocaeayio-
nieit nose asora —81 u 19%%. CaoBoM, y pacrennsi ecTh Kak Gu CBOM HeoGxonzvme ob-
3aTpaThl, H TOJIbKO MOCAe HX MOKPHTHA HACTyNaeT BO3SMOXHOCTE NPOAYKTHBHOTD

Tb30BAHHA CAeAYIOWHX M03 asora.

Orciona Barnep geqaer Takoif BHIBC {BIX MoYyBax, AAIOUIHX

H

oxalt 10—12
HO AaBaTh yAOOpeHHe HO3aMH He

HO MO !il_-! HYECKHM CBOMCTBaM Her

me 2,56—3 1n Ha rekrap (mo pacuery Ha CeNuTPY); ecaH Ke ynoOpeHudl Mano, TO

yule Ha MeHbmeHd nuomanH Aath no stof HOpMe, 4HeM BCHD naomanb ‘.'J_r}r_‘:p}]'['b MaJThi-

mi jao3amH. HaoGopor, ecqn mouyBa «3anpaBieHa» H JaeT no KaanHHo-Gocharmomy douy
ypomait 20—25 m 3epHa, TO MOMKHO BHECTH M MeHbmYR A03y (20—30 kKr asora) ¢ mas-
cOM JO/IKHOTO MPHPOCTa 3epHAa Ha KaxAu uenTHep yAao6peHus.

[lepsuiii cnyuaii, Korga He cleloBajJ0 NPHMERAThH MAaJAHX N03, HMEI MeCTo y Hac
NpH AOPeBOJIOUHOHHLIX ONMHTAaX, B KOTOPHIX Ha TOIHe KPecThAHCKHE NOYBH pacceBaiy
| w cesnuTpnl Ha TeKTap H He MOJYYAJH JOCTATOYHO BHCOKOro stipexra.

Korna me 8 1926 r. HUY nposen MaccoBhle ONHTH ¢ A03aMH yAOOGpeHHH, OGBIUHBI-
MH A nPAKTHKH Ha 3anafe, T. e. 45 Kr a3ora Ha rektap, To OGHapyXHJI0Cb, 9TO ¥
Hac yaoOpeHus JeficTBYIOT He Xy#xe, YeM B JAPYrHX cTpaHax. 970 OGCTOATE/NLCTBO HMeeT
CyliecTBeHHOe NpaKTHYeCKOe 3HaueHHe, TAK Kak YKashBaeT Ha TO, YTO NpPH HeNOCTaTKe
vioGpeunit pacnpefesenne HX Helb3sd JenaTh MO0 NPHEUHOY oXBaTa HauGoJbmed nJouia-
AW, a HAago NpHMeHsATh HX XOTA OH H He HA Bcell MAOMIAAH, HO B TAaKUX J03ax, 4TolH
NONYY9HTh HAHBHICIOYIO ONJATY eNHHHUH YyAoOpeHns. 3jechb, KOHeUHO, MB OyaeM HMETb
selo ¢ OoNLIIHM pasHooGpasHeM YycaoBHE (opollaeMoe H HeopollaeMoe 3JeMilefenaHe, poj
KyALTYPH H T. A.), HO BCe e Ba)KHO HMeTb B Buay ofllee NONOKeHHe O TOM, YTO
CAUMWKOM MAAble dO3bt HACTO MO2yT He dasars OJoanmcHozo sdpexra.

C mpyroif CTOpOHHEI, HYXHO He YyNycKaTh H3 BHAY, YTO yBeJHYEeHHe NO3H YAOGpeHHs
CBEPX KaKOro-ro yposHs (8 3a8UCUMOCTU OT KOHKPETHbLX ycaosuid 3Tor yposexs Gyder
pPa3xbiM), B CBOIO Ouepellb, MOMKET NPHBECTH K CHHMKEHHIO OMJaTh yAoGpeHus NPHPOCTOM
ypoxas. Ecin Mur GylleM YBeJHYHBATh A03H CBEPX TOro KOJHYECTBA as3oTa, KOTOpOe Mo-
J#eT OHTL HCOOJB30BAHO Ha AauHOM (one, TO Ml GyjJeM HanpacHO YBeJHYHBATH JIeJH-
Tellb NpH HEHSMEHHOM JeJHMOM, T. e CHHXATh Kos(duimeHT OmIaThl, TaK Xe Kak H
NpH CJAHIIKOM MajHX [03aX KoaGOHUHENT oniaTel MOXeT He AOCTHraTh ONTHMYMA.
Takas 3asHcuMOCThL HaGawoganack BarHepoM npH cONOCTARJAEHHH Pe3yJbTaTOB KaK KoJl-
JeKTHBHHX ONKTOB, mpoBoanBmuXcA [epMaHCKHM 0O6HIeCTBOM CeJLCKOro XO3siiCTBA, TaK
H ONHTOB, NPOBeJEHHHX B pPa3sIHYHHX YycnoBHAX. B cpegmem nabniofanach Taxkas 3aBH-
CHMOCTb MeXKIy J[03aMH a30Ta M BeicOTOlt ypoxkas osumoit pxu (Ha dome PK):

Nano cyasdara ammonns B mewrnepax na 1 ra

¥ ol 3 4 5 6 7
IMpupocr sepua (B u ¢ rekrapa) . . . 2.5 7 13 16 19 20 20
Cpenunss onJjata sepHoM 1 m yao6-
PERES .o i Jlsialeillie R0 s teilal 50 1 2a8, 800 4.3 4.0 8.8 uSsiil 2.9
Omnaara nocaenHero meuTHepa . . . . 2.5 45 6.0 3.0 3.0 1.0 0

Kak BuIMM, HMeeTcsi M3BecTHasi ONTHMAJbHAA [03a [JiA HAHHOTO YPOBHA KYJLTYPH,
npH KOTOpO#t mnojayuaerca HanGonbmas cpedHAs ONJAaTa 3epHOM [JSI KaxIOro ILeHTHepa
yiaoGpenusi; B 3aBHCHMOCTH OT ()OHA, HA KOTOPOM CTABHTCA ONLIT, NOJOMKEHHE ONTHMYMa,
KOHEYHO, MeHSeTCA.

AnanorHyHble OMHCAHHEM 37€Ch ABJIEHHS MOMKHO HAG/OAaTh M B ONBITAX C TexXHHYe-
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ckuMH Kyantypami. [lpusenem npumep u3 onbiTos Kaynumnckoit eranuun B Cpeaueii Aani ¢
BO3pacTAOIKEMA A03aMH asota nop xjaongatHuk (30—60—90 kr asora u 1. M. J0o 300 kr

asota Ha | ra) B ycjoBusx opowerHs. ONTEMYM omjaTel eAHHHUH YIOOpPEHHA NPHPO-
ypomas ycranaBjiHBaercs 3jfech npH Oojaee BHcoKux gosax. HMurepecno n pasauune,
Blleecd B 3aBucumoctu ot Toro, sHocHTCA Jau NHuNO; wam (NH,):SO, Pacemor-
pHM o6Ga 5TH ONHTA,

Bor npaunuwe onwra ¢ NHiNO; ¢ cyMMapHmM ydeToM JIeficTBHA B mnepBHil roa #
noceaentT

BAR HZ BTOPOM", rOA_ uOCAE sRECEANN ™ yAOUPeANNT

Hano asora (B Kr Ha rekrap). . . . . 30 90 120 180 300
[][Jupil T ypomasa XJonka-chipua (B 1

cUreRTApE I e et |y il 3.5 103 198 22:9 24.9
Ha 1 kr asora moayueno cuipua (s kr) 11.6 11.4 16.5 12.7 8.2

dnech B H3BECTHOM HHTepBajie NpHGaBKa ypomas Chpua Ha KamAwblil KHJOTpaMM BHeE-
CEeHHOrQ a30Ta NpH YBeIHYeHHH M03W CHAYajna BO3pacTaeT: OIJIATa a30Ta YpoxKaeMm Npo-
rpeccHBHO pacTeT ¢ yBejqHdeHriem fo3w asora or 30 po 120 kr. INpu manpHeiimem yBenw-
JeHHH J03bl NpHGABKA pAacTeT MelJeHHee, HO A0 AeNpeccHH ypomasa OT H36HITKa yao-
GpeHHs 3[ech [Ae/0 He JOXOJHT.

B onumte ¢ (NH4):SO4 cravana Mu HMeeM Takylo e 3aBHCHMOCTb, HO HaMBBICIINA
NpHpOCT paBHseTcAa 3fech Toabko 17,9 uw (nmporus 24,5 u B caysae NHuNOs), n 8 npa-
BOH wWacTH KpnBoil Habalofgaercsa fenpeccHs or GOJBIWOH A03nl yAoOGpenus:

Ilano asora (B Kr Ha rexrap). . . . 30 9 120 180 240 300
[lpunpoct ypomas cmpuHa (B U C rek-
oot At IR BT o VT b 2.3 6. 0. 329" N8%S VS I

Ecin nocTpokTs KpHBHE BO3PAaCTAHHA YpPOXKaes B 3aBHCHMOCTH OT J03W yaobpeHus
H NMPHCOEIHHHTh K STOMY elle KDHBHEe H3MeHeHHA ONJaThl KaXX/0oH BHOBb NpHGaBIeHHON
elHHHUN yaAoOpennHsa (B AaHHOM CJy-
gae kaxawmx 30 Kr asora), a Takxe
cpefHeil OMMATH NOpPH BO3pacTalouIeM :
ydcne STHX EeNHHHI, TO MOAYYHM [Ad —t
onnta ¢ NH«NOs cnenywomee rpadu-
yeckoe #sobpaxenue (puc. 34).

Kpupasn pocra ypo:kaee B  Ha-
yaJbHOA 4YacTH HMeeT 'H3rHG He Bie-
BO, a BOpaBo! OT nNpAMOH BOCXOMS-
meii aaeuH.  Kpupasa onnatm  Kax-

noft  HOBOMH eTHHHIL ynobGpenus g —— t
. 1 ¥ i 7l | L —
(30 kr N) npupocToM ypomas HMeeT YO 37 60 G0 120 150 180 210 240 270 300

AICHO BLlpaKenHu onTHMyM npH 120 Kr,
g8 ofe CTOPOHH OT STOrO ONTHMYMa Pyc, 34, leficTeHe Bospactalomux 03 NHNO,
onjiata CHHXKAeTCd; MPH MNOBHINEHHBIX Ha ypoxait xJaomnka-chpiua p
Rosax ST KpUDAR TpHOMWWAETCH [isyiPNOATKA cpus. o omara ypowsew wawiol
K ocu aGeCUHCce, HO BCe e C Helf He 0uAATA YPOKAEM eMuHiu yaoGpennus
nepecekdercd. Cpemnnsas onjgara eaH-
HHIE yA0Openus #Apiasercd HanGoabmel Takwe npu 120 xr, HO, MO NOHATHEIM NpPHYH-
HaM, CHHeune nmo ofe CTOPOHW ONTHMyMa HjeT GoJee MOCTeNeHHO.

Ha pue. 35 usoGpamxenu pesyibratel onuta ¢ (NHa)eSOu.

3necs HaOmwomaloTca caelyiomue ocoGenHocTH. B sieolt wacTH KpHBas pocra ypo-
)aep onsTh oGHApPYMXKHBAET NPOTPECCHBHOE BO3pACTaHHE NPH YBeJHYEHHH MO3H, OPH MO-
BIlLIeHHH e Jo3u or 240 go 300 Kr MBI BHAHM SICHYIO JempeccHi0 OT H3burTka yanGpe-

! B orauune oT Kpuso# Muruepiauxa.
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¢ ocelo abcuice H Mepexon K OTPHIATENbLHBIM BeJHYHHAM.

B stux onetax pabaiofaercs TOT e oOmui xoi H3MeHeHHl, Kak H B onumrax Bar-
Hepa ¢ sepHosuMi xjneGamu. Ho B TO BpeMs Kak TaM NDH OTCYTCTBHH OpPOIWIEHHS ONTH-
MyM TpHXOAHTCSH HAa H03y 60 kr asoTa, B ONHTE ¢ OPOMIAEMEIM XJONYATHHKOM ONTHMYM
OoKasaJicd npH BABoe OoJee BHICOKOH Hdo3e.

Takum o6Gpa3soM, BeJHUHHA ONTHMAJNBLHOH 03 YAOGPEHHA SABASETCA OTHOCHTENbHOIL
[Momumo Takux (akTOpOB, KakK OpOIMIEHHE, MyTeM H3MEHEHHA TeXHHKH BHECEHHMS yHoGpe-
HHS H BOOOLle YPOBHMS ATDOTEXHHKH,

174 v
BHOopa COOTBETCTBYIOMLIX thopm
yiaoGpeHuit # T. [d. MOMKHO ONTHMYM
12— T = b CABHHYTb B CTOPOHY 0oJjiee BLICOKHX
; | ]
“ no3.

[TpuMepn mnoayueHnss pPeKOPAHO-
BHICOXHX YpOXKaeB mnepeJOBIKAMH CO-
UHAJHCTHYECKOTO 3eMJeleJHA  MOryT
CAYHHTh HJMIOCTPAUHeHd 3Toi 3aBucH-
MOCTH, KOrjla npe MOBHIUEHHH 06-
Lero YPOBHA arpoTeXHHKH OKasajoch

Puc. 35, HeficTeHe BO3pacTalollHXx A03 ; J [
(NH,),SO, na ypoxail xnonka-cbipia BO3MOMHKEIM C YyCHeXOM NpPHMEHATh
I — npubanka ypowas cupua, 7/ — onaara ypoxaes ropasgo Godee BHICOKHE J[03H ya00-

KaXAON RHOBL BBOAWMO eAHHNNM ylobGpewns, fIf —

1 i o 1 1 2
cpeAnss OMAATA ypowaem eAMHHUW YIoGpeHHs PEEUES SR Dulianaiy MERMEeshlc 5

MaccoBOM MacuirtaGe.

OnHako u B STHX CJyyasx He CJeAyeT yBJeKaThcsl UpPe3MepHO BBHICOKHMH JI03aMH,
#00 M3BECTHHIfi ONTHMYM CyIIeCTBYET H 3/leChb, XOTH OH YCTAHABAHBAETCH HA MOBHIIEHHOM
ypOBHe.

BMecte ¢ TeM HajAo 3aMeTHTb, 4YTO, Hapaay c¢ 3sabortoit o6 yaydmeHud Beero
KOMIJieKca AarpoTexHEYecKHX MeponpHaTuil, Aaa noayueHHd BHICOKHX YypoiKaeB HeoOXo-
AMMO coYeTaHHe MHHePaJbHBIX yAOGpeHHH ¢ OpraHHuecKHMH. B STHX yeaeBHAX yAaercs
Jaxe OT CPABHHTENbHO HEBHICOKHX J[03 MHHepPaJbHHX yaoGpeHufi, COOTBETCTBEHHO CKa-
3aHHOMY BhIllle, NOJIyYaTh BecbkMa XOpomHe pesyabTathl. Bo BeaxkoM cayyae ocwosmas
yeranoska wa OOCTUICEHUE  MAKCUMAAbHOU OnaaTot Kaacdod edunuybt BHOCUMBLY MUHE-
paasotsix yooBpenud O0OANHA COXPAHATHCA W TPeLOCTeperaTh HAC KAK OT OPHMeHeHus
CAMIIKOM MaJHX 03 (4ad OXBaTa OOJBIIHX IUIOUtafell), TAK H OT YRJedeHHA Ype3MepHo
BLICOKHMH MO3aMH YAOGpeHHIt.

Hau6osee HHTEHCHBHO, HAMHOrO BHIIIE YPOBHA CpejHeil CTaTHCTHYECKOH
HOPMBI, MOMMKHa YROOpPATbCA 3HAYHTEJNbHAS YacTh LEHHBIX TeXHHYECKHX
KYJIbTYpP, BBICOKO OIIAaYHBAIOLIHX yAOOGpeHHE H MO YCJOBHAM BO3/e/bIBAHHA
(mouBeHHbIM, KJIHMAaTHYECKHM H arpoTexHHYeCKHM — MOJHB, VXO4 H Imp.)
NpelbsABAAIONIHX [CBLIIIEHHbIe TpeGOBaHHS K YPOBHIO ofecrneyeHHst NHTA-
TEJbHLIMH BelleCTBAMH,

Ciola OTHOCATCA, HalpHMep, 4YalHbie H XJONKOBble MJAHTALWH, KOTO-
pele mosyuand y Hac (B 1937—1941 rr.) xoauuecTBo yaoOpeHHi, NPEBbl-

waoliee Mo pacueTy Ha FeKTap CpeJHIO HOpMY mpHMeHeHH: yaoGpenui
R ["osinapaud, 3aHHMAaBlled cpeau cTpan 3amaanoil Esponsr nmepsoe mecro
0 HHTEHCHBHOCTH XHMH3alHH 3emjaenenus. I/ia CBeKJOBHUYHOIO H (IbHSHO-
ro Xo3siCTBa HOPMbI NMPHMEHEHHS MHHepa/JbHbIX yAoOpeHHiH OblaH 3HAYH-
TeJABHO HHXKE, H JJIF 3THX KYJbTYP MOXKHO INOCTaBHTH GuHiKaliineii sagauel
AOCTHXKEHHe HHTEeHCHBHOCTH XHMH3alHH, NpHOIHNKaloNeics K TOMY Cpe-

uus. KpuBas onjaThl KaXaoH HOBOH efHHHUNW yaoOpenns umeer ontuMym npu 120 xr,
#o, B ormiune or oneita ¢ NHaNOs:, npu Gonee BHCOKHX 103aX MH HMeeM MepecedeHuc

=]

|
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HeMY YPOBHIO, KOTOPbldH HMEJ MECTO A0 BOiHBl B 3anagHOEBpPONEHCKHX
cTpaHax. IlofcosHeuHHK ke, HAlpHMEp, NpPH ero KyJbType Ha MOIIHBIX
uepHozemax KyOanu elile He mpeibsaBjdeT OG0JbLIIOro CIpoca Ha MHHEpab-
Hble yAo6peHHs.

Y mac OblnH cAenaHbl TNONBITKH Takoro bojee au(depeHIHPOBAHHOTO
noxcyera ! nmotpebudeTH B MHHEPaJbHLIX YAOGPEHHAX MO OTHENbHBIM TeX-
HHYECKHM KYJIbTYpPAM C BbIZEJAEHHEM HEKOTODOH YacTH asoTa H IOJ 3epHOo-
sbie. He ocranaBiuBasicb Ha AeTaJdAX 3TOro NoACYETa, yKameM JHIIb Ha
T0, 4TO NMPH coXpaHeHHH OOILEro NMpHHLHNA MepBoouepefHoro obecmeyeHHd
TeXHHYECKHX KYJbTYP, MHHHMa/JbHas noTpebGHOCTL B MHHEpaJ/bHBIX a30TH-
CThIX YAOOpEHHAX B B5TOM cJyyae OKasbiBaeTca OJH3KOH K BeJHYHHE B
1.3 MaH, T asora. Eciiu NpHHATH 3Ty BeJHYHHY 3a HCXOJHYIO NPH MocTpoe-
HHI TepCNeKTHBHOro asotHoro Gananca CCCP, To craHeT cOBepHIEHHO
OYEBHIHbIM, YTO JJisl MOAHATHA YpOXKAaeB Ha OTPOMHON YacTH Hawel Tep-
PHTOPHH JOJIKHBI ObITh B caMoH IIMPOKOIi Mepe HCIO0Jb30BAHbl HHBIE Me-
TO/lbl paspeliieHHA a30THOH npobmaembl, uYéM MNpPHMeéHeHHE MHHEpPaJbHbIX
ynoOpeHHii.

06 yBeaHuUeHHH NPAXOXA «Omodormieckoro» asora. IepemerTHpELI
azoruuit Gaxanme » semaexeann CCCP

Yro6bl Jyduie BHIPa3HTh TrpoMajHOCTh mnocesHofi nuomanu B Corose

‘CCP, gocTaTo4HO cKa43aTh, 4YTO elle J0 H3MEHeHHH, MpOoHCIIeJIIHX B

1940 r., nama noceBHast maomans (140 maH. ra) papHaJack CymMMe MOCEB-
HbIX NJIOLIaJeH BCeX OCTaJbHBIX cTpaH Epponbl, BMeCTe B3ATHIX, BK/IOUas
u Typuuio; € H3MeHeHHeM e 3amagHOH rpaHHUbl Hallla MOCeBHas MJIOILANb
pocturaer 150 MJaH. ra, nmaxoTHas IJIOUlajAb, BK/IOYaoLlag MapoBbie IO-
ns,— 175 MJH. ra, a BMecTe ¢ 3ajxexamu — 205 MaH. ra.

HamomuuMm, uTo oOULHI BHIHOC a30Ta YpPOXKaAMH MNpHOIHMKAJCH Yy HAC
K 5 MadH. T (mo mauHeiM Ha 1937 r.), a mpH 3aJlaHHH NOJYy4YaTh CPCIHHE
ypoxaH 3epHOBHIX B 16 1/ra oH po/iKeH BO3pacTH NMPHMEPHO A0 8 MJH. T,
utd GoJlee yeM B TPH Pa3a MPEBLILAET rOJOBYIO MPOAYKUKIO MHPOBOH a30T-
HOH NPOMBINLJIEHHOCTH.

:JlL‘IlO, UTO NMpPH TAKHX pasMepax MOCEBHOMH [Jomaiy H rpoMajgHOM BbI-
HOCE a30Ta Hewe2o u Oymars pewars d3OTHLLE 8ONPOC 8 YEAOM € NOMOULLIO
CUMULCCKOL  NPOMBILULACHHOCTI,— B OCHOBE OH JOJKeH OwlTh paspelneH
gepe3 KyJabTypy asorocobuparteneil, pa3 3eMeJbHBIH NPOCTOD MO3BOJAET
pacUIMPHTh MJOMAAb NOJ HHMH B JO/UKHOH NPONOPUHH C KYJbTYpoil Xje-
60B. DTOT HCTOYHHK a30Ta HYHHO CYHTATh HAapOBBIM, TaK KaK BCe PACXOAH
Mo KyJbType Kjaeeepa (M APYrHX TPaB) OKYyHNaeT XKHBOTHOBOACTBO.

Ho nmas Toro urobsl ROAHOCTBIO UWCNOAB308ATbL OuoA02UHECKUL @30T
xneséepa W JIPYTHX KOPMOBLIX 600OBHIX, HEOOXONHMO, HAPALY C PEIIHTE]lb-
HEIM pacIIHpeHHEM MJOUaAH MOoJA HHMH, obecneuHTe 3Ha4ureavHo Goaee

' M. JI. Kypamesa (BHYAA); cm. takxke B. Il. Kouerkoer  XuMmusauus
colManncTuyeckoro 3emaeaenus, Ne 7, 1937,
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noAxoe U payuoHaAbHoe UCnOAb3I0BAHUEe HAB03A. Be3 srtoro YCJIOBHA HEBO3-
MOJXXHO YIOBJIETBOPHTEJBHO CBECTH asoTHBIH GajaHc H ﬂOﬁIinCﬂ HYAHOIo
TéMIlla MOBLIIIEHHSA pr}KEIl"IHUCTH. Bens 3naunTenbHas yacTh a30Ta, LpI-IKCH-
pOBaHHOIC GoﬁOBbIMII, HAXOMUTCS B HAN3EMHOH HX qaCTH, H 3TOT a3oT, B

KOHEYHOM cueTe (TMOCKOJbKY pedb HIAeT O KOPMOBLIX G0GOBBIX), MOMagaer
B HaBO3. :

ITosromy TONBLKO mpu YCJIOBHH OGepeKHOro OTHOWIEHHA K a30Ty HABO3a&

MOMHO JOGHTBCSI KODEHHOTO YJydlleHHs a30THOro 6GajaHca NpPH OAHOBpe-
MEHHOM PaCIlHPEHHH MJIOLALH MOJ as’0TocobHpaTeIaAMH.

HenocratounocThs BbiBO3a HaBO3a y Hac SIBAAETCA IVIABHOH NPHYHHOINM
KpaiiHe HeGaarompdsiTHoro GajaHca MPHXOAA H pacxoga He TONBKO a30Ta,
HO W JADYrHX NMHTATeJBHBIX s pacTenus semectB. K coxkajenwuio, 3a mo-
c/lefiHee NECATHAETHE BMECTO YCHJICHHA HMEJO MecTo ocaab/eHde HCHOJb-
30BaHHA HaBo3a. B mavase nmepBOoro mATHIETHS pa3Mepbl €XKEroAHOro BbI-
Bo3a HaBo3a onpeneassd B 300 MAH. T, BO BTOPOM NATHJIETHH 3Ta UHppa
onyctHaace ao 200 muau.,, a B 1940 r., no paausiv 'HK3 CCCP, 6bl10 BhI-

BE3€HO BCEro JiHUIb 125 MJH. T, T. €. MeHee OJHOI TOHHbI Ha reKTap Moces-
HOH mnJoImamH.

[IpaBna, 3a 3T0 BpeMs HECKOJBKO YBEJIHUHIACH MJIOMAAL MOX TPaBAME
H COOTBETCTBEHHO BO3POC/IO KOJHYECTBO a30Ta B KOPHEBLIX OCTATKAX KJje-
Bepa, HO Bce XKe OOIHA AepuIUT MO a30Ty coctaBasn modtH 74%, (cm.
Tab/Hiy).

Bananc 1940 r.

H3a sasroro ypowaguu (100°)) mozppamasocs Asot dochop Kamit
B u"l B I.|'u B I-|-"ll
C HaBO30OM P S agar e s R SR L 14.8 16.1 19.1
¢ MHHepaabHbIMH yaobpeHusaMu . . . 3.2 15.6 4.8
¢ KOpHAMH 6060BHIX . 8.2 =5 i
Beero . & .. vy 262 31.7 23.9
HeQHMET (110 14 5 ks s 4 73.8 68.3 76.1

Onuit ke 3anaano#t EBponsl mokasbiBaer, uTO A o6ecnevyeHHs CH-
CTEMATHUYECKOr0 poCTa YpoXKaeB HeoOXOLHMO BO3BpallaTh a30T H KaJjHil
npubausnTeasHo Ha 80%, a docdop — ra 1000 (uaum gaxke wa 1109/).

3agaua GoJiee MOJHOrO HCMOJB30BAHHS HABO3a MMeEeT BakHeiiulee 3Ha-
YeHHe, MPHYEM, MOMHMO OCYIIECTBJEHHS psAja OOLIeH3BECTHHIX Mep Mo
paluMOHANH3ALUHH XpaHEHHA H NDHMEHEHHs HaB0O3a, B OTAEJBHBIX Cjaydasx
MPHXOAHTCA CTANKHBATHCA C HEOoOXOAMMOCTRIO HAaJE€KO HAYUIEH mepecTpoii-
Ku xo3siicTea Boobme. 3aech, Kak H M0 OTHOLIEHHIO KO MHOTHM BONpPOCAM
CENBLCKOXO03SHCTBEHHOTO _[JNOH3ROICTRA. _HEIbAA MOJXQIHTE K _DAZNEUIeHHIN
HX MO0 KaKoMy-To OJHOMY mmabJioHy, a Hajo pa3pabaThiBaTh COOTBETCTBYIO-

MIYIO CHCTEMY MEpOnpHATHH AupdepeHHUpOBAHHO, C YYeTOM KOHKPETHOH
06CTAHOBKH.

OCTEIIIOBHMCH Ha OAHOM IIpHME€pE — Ha XJIOIMKOEOM xossicree bf'aﬁexu-
CTaHa; Ha HeM MOXKHO JeMOHCTPHPOBATh, HACKOABLKO HENOCTATOYHO HCMOJb-
3yIOTCA BHYTPHXO3siICTBEHHbIe pecypcsl a30Ta, KOTOphle mpu 2596 miaolamuw

3adauu u nepcnexruswt yayswenus Garawca asora 6 semaedesuu CCCP 173

noj JIOUEepHO! ABJIAIOTCA OUCHL KPYINHBIMH, HO Ha jese GoJpllasg 4acTb
5TOr0 430Ta NPONaAaeT — 3TO a30T HaA3eMHBIX yYacTell JIOLepHBI, KoJHye-
cTReHHo npeobianaloluil Haj asoTOM KODHEBLIX OCTATKOB.

Heno B TOM, 4TO TaM HET MNOACTHAKH — xJjeba OblJH H3rHaHel C OpO-
maeMoii maomanu. BoiTecHaa e xaefa, XJONYATHHK MOYTH JWIMIHA cels
HABO3a, TaK KakK 6e3 COJIOMbl HEJb3sl NPaBHJIBHO NPHTOTOBHTbH HABO3,
Heslb3sl YJIOBHTH KHJAKHE BbIAE/eHHs: OHH HJIH CTEKaloT Ha CTOPOHY, HJH
Ha MEcCTe MOJBEPralTca pasjioXeHHio, H OoJblIasg gacTb asoTa JIOUEpPHH
YXOAHT B BO3AYX B BHJE aMMHAaKa; TakKuM 00pa3oM OTCYTCTBHE B XO03slCTBE
COJIOMBI CHJIBHO YMEHBIIAeT PoJb JIOLEPHLI Kak asoTocobuparens. Hackoab-
KO BeJIHKH STH TMOTepH, MOKas3blBaeT CJAeYIOIIHH MNoJAcYer: JiolepHa B
Cpeaneit A3un Jo/KHa AaBaTh 4 ykoca, 4TO OTBeyaeT, mo Kpaiineil mepe,
100 i ceHa, HiH—3a 3 roga— 300 1u; Tak Kak B CeHe JIOLEpPHbl COaep-
xurca 2.3%p aszora, uto B cymme jgaer 690 xr asora, a 3a JIOLEpHOH Cie-
AyeT XJONMYaTHHK, 3aHMMalmuil 6 mojell B AeBATHOOABHOM ceBooGoporTe,
TO Ha Kax/oe IoJe XJOMYaTHHKA B BHJe HaBO3a JIOJIXKHA MONAcTh OHA
[mecTas 4acTh BCEro asora Jiouepssi, Han 115 Kr 8 rox. IlaHHble Xe no
BBLIBO3KE HAB03a MOKA3LIBAIOT, YTO HA KaMK/IABIH TeKTap XJIONYaTHHKA B
cpeaiiem nonamaer me 115, a Toseko 15 xr asora

[pomazuyio moTepio asoTa JIOUEPHLI NBITAIOTCA BO3MEIIAThb BHECEHHEM
40—45 Kr AOpOroro asoTa aMMHAyHOH CeJIHTPbl BMECTO TOrO, 4TOGHI IpH-
MeHATH ee Ha ¢GoHe Xopouero HaBo3HOro yA0OpeHHs.

HenopMmanbHOCTb a30THOro GajsaHca B XJIONKOBOM XO3fficTBE XOpOIIO
BHAHA H3 CJEAYIOLIEro COMOCTAB/IEHHS: B TO BpeMs Kak jgaxe B Haubosee
MHAYCTPHAJH30BaHHbLIX cTpaHax 3amagHod Esponsl W3 ofuiero BhHOCA
asora ypoxasaMmu (100°) c MHHepaJabHbIMH YAOOPEHHAMH BO3BpAalla/OCh!
20—25%, a ¢ naBo3oM — cBhille 40%, B ¥36ekncTaHe Mbl HMeJH o6par-
HOE COOTHOLIeHHe — TOJBKO Jo 17.59/p or BeIHOCA a30Ta XJIOMYAaTHUKOM
BO3BpAllaJOCh C HABO30M, ? a MHHepa/JbHLIMH YIOGDEHHAMH IMOKPbIBAETCH
489 or BeiHOCA. BoT mouemy YsGekucran npesocxogutr Ppanuuio, ['epma-
HHIN ¥ Denbruio no KoJH4ecTBY NPUMEHAEMbIX MHHEpaJbHBIX yAoOpeHHH Ha
rektap H, KOHKypupya ¢ loasanaueil 3a nepsoe MeCTO B MHpPe, HMEJ
ypoxau xJjomuatHHka Gogee HH3KHe (16 1/ra), uem oH pomxkeH Obl ObLI
HMSTh [PH NMPHMEHEHHH MHHEpaabHbIX yHoOpeHHH Ha ¢oHe HaBo3a
(32 n/ra). D10 pacniata 3a OTCYTCTBHE MOACTHJKH, 3a OTCYTCTBHE mpa-
BHJIBHO OPraHH30BAHHOTO HABO3HOrQ XO3fHCTBA.

Muowo B 1942 r. GblI0 BHECEHO NpeJIONKEHHe — BBECTH Ha OpoLIaeMble
MWIOLIAAH KYJABTYPY Xn1e60B, XAOMHX COJOMY, B Tako# nponopnuy, 4Tobnl

JANBATRS YNOMKAS _HA QCTABUICHCS _JILIONIAJTH ¢ _M3OKITKOM _KOMITEHCHNOBALO

OTBENEHH® YacTH XJIONKOBOH mioniaau noa xuaeba. A Tak Kak 3TH mocjejn-
1

HHe paloT B Ys3GexkucTaHe [ABa YpOXKasd B BereTallHOHHLIA NEpPHOA, Koria

! [To maHHLIM AOBOEHHOrO NepHojAa.
* Yuorna e JoAa a30Ta, BO3BpaliaeMas ¢ HaBo30M, onyckaerca Zo 5%, Kax sTo
nokasaHo aa8 Anamkanckod o6racti mpod. C. A. Kyapunmm,
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XJOMYaTHHK fgaeT TWIbKO OJiHH, TO H()Jl}"llii{:"l"\'}l I{lT}"Hiin“i BLIHIPBILI B IIPO-
AYKIHH KakK COJOMBI, TaK H 3epHa.

Bornpoc o 6osiee moJsHOM HCHNO/JB30BAHHH HAB03a H APYIHX MECTHBIX pe-
cypcoB mas sBcero CoBerckoro Coio3a HMEET OCPOMHYIO BaXKHOCTh. Jluis
TOr0 4ToObl JaTh MPEACTABJEHHE O BO3MOXHOH pPOJIH Haposza B 00LIEM
GasaHce NMHTATe/bHLIX BELIECTB, MOXKHO YKasaTh Ha TO, 4TO, MO MoJCYETaM
akagemuka E. ®. JIluckyHa, KO/JHYECTBO €XEroJHOr0 BbLIBO3a HaBO3a B
CCCP npH [0BeIeHUY. NOrOIOBLS.. Q. NAAMLDOR., NTREY AIQULEY.. RALWE. ML
HUro obecreuenus NoTpeGHOCTEH CTPaHBl B MPOAYKTAX KHBOTHOBOJACTBA (Mo
pacuety Ha Oyuly HaceJeHHs), MOJKHO OyAeT AOCTHUL TpaHAHO3HOH BeJH-
quebl B | mapA. 1. Ecan aonycTuts, uto Ha yaoOpenne GyaeT BhIBO3HTBHCH
70°p ot sToro KosHuecTBa (y4HThIBasg HENOJIHOTY cOopa HaBO3a H 4acCTHY-
HOe MPHMEHEHHE €ro Ha TOIIHBO), MBI MOJYYHM BO3MOXHYIO NepCrneKTHB-
HYIO BEJHYHHY npHMeHeHHA HaBo3a B 700 MJH. T, 4YTO SKBHBAJIEHTHO
3.5 MaH. T asora. D10 KOJAHYECTBO jAaBano Obl yxe okosao 40% or obuiero
BelHOCA asorta (8.2 muH. T) mporuB 20%,, Kak sro mMeqo mecto B 1937 r.
Ecan xe B3aTh aGCosioTHBIE LHQPDLI, TO AOBEAECHHE €XKEeroiHOH BLIBO3KH Ha-
803a 10 700 MJH. T 03HauyaeT yBeJHYEHHe Mo cpaBHeHHIO ¢ 1937 r. npumep-
HO B TPH C MOJOBHHOH pasa. A eciu y4ecTh, UTO €lle A0 BOHHBI axkTHue-
CKHe pa3Mephbl MPHMEHEHHS HaBO3a ONYCKANHCh Y HAc mo 125 MiH. T B rof
(kax B 1940 r.) u eute Gosee CHH3HJIHCH, €CTECTBEHHO, 32 BpeMs BOHHBI, TO
CTAHET MOHATHBLIM, 4YTO O3HAyaeT Js Hac 3ajaHHe — JOBECTH eXKEerojHoe
npuMeHeHHe Hasoza go 700 mau. T.!

Heo6xoaumo peumHTeIbHO MOKOHYHTH C HEL0OLEHKOH TOro OrpoMHOTO
2HaueHHs, KOTOpPO€ NpHHAAJAEKHT HABO3y KaK BaXKHEHIIEMY, OCHOBHOMY
3BEHY MPaBHJBHOH CHCTEMEI NpHMeHeHHSA yaoGpeHHi.

Hano nousTh, 4To 6e3 paduKaasrO2o USMEHEHUSR CTenexi Hasosoobec-
NeYeHHOCTU Hawiux noaed weweeo uw dymaro © Tom, 4robst coszdars HOp-
MaioHoe CooTHoutenue mescdy npuxodnoll u pacxodHold uacTeio barauca
@sora W JPYTHX MHTaTeJbHBLIX BEUIeCTB B HalleM 3€MJIeAe/HH, CHCTeMAaTH-
YEeCKH [OBLIIATE MJIOAOPOAHE IMOYB H MOAHATh HA JOJIKHYIO BBICOTY YpoO-
XKaHHOCTh HAIIHX MOJeH.

Ho B TO e BpeMs Hano HMETh B BHJY, UTO MPH BCEM OrPOMHOM 3Ha-
YEHHH HABO3a OH MOMKET TOJBKO B TOM Cjydyae 3aHATh HOJIKHOE MECTo B
asoTHOM GajaHCe Hallero 3eMJelesHsl, €C/JH Mbl PE3KO YBEJHUYHM MPHXO/
a3ora ¢ NMOMOLIBIO pacIIMpeHHS MOCEBOB KiIeBepa H APYTHX asoTocoGupa-
TeJeH,

Hy:xHo moMHHTB, 4TO caM mo ceGe HABO3 He JaeT HOBOTO KOJHUECTBa
a30Ta, OH He COHCPHKHT HHYero, 4To He BXOAMJIO YXe paHee B COCTaBn
pacTeHuii, ® ero NMpHMEHeHHe G6bLiI0 ObI TOJBKO WaCTHUHOH peyTuausayued,

1 O ToM, Kakoe KpymHOe ofijierdeniie B BHBO3Ke STHX GOJBIIHX Macc HaBO3a MOXKET
nATt. PPUNNYALRENE. "RPMREREHA. 2eTRUNDO. VIRODEEHA. (v, ™00, upUBOoR dopMme, KoTopam
renepb npejnaraercA) Ha Goslee OTAANEHHHX MOJIAX H COCPelOTOYeHHe HABO3a B Hpefe-

Aax GAMMHHX nNojeil, 3aHATHIX HHTEHCHBHHIMH KYJAbTYpaMmH, GydeT cKasaHo HuXe (oM.
ctp. 186).
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nmogoGHO TOMY, KaK Ha 3aBOAAX PEYTHJIH3HPYETCs BOJA XOJIOJHJBLHLIX yCTa-
HOBOK, eC/H Obl B HaBO3 HE BJHBAJ/IHCh HOBLRIE KOJIHYECTBA a3oTa 4epes
kiaesep. Ho B To e BpemMsi HABO3 SIBJAAETCH KPYIHBIM HCTOYHHKOM MOTEpPh
asora, 0COGEHHO MNpH HenpaBHJbHOM XpaHeHHH. M Tonbko mpm onHoBpe-
MEHHOM YyBeJHYEeHHH (HKCAIlHM a30Ta a30TocoOHpaTeNsiMH H YIYUIIEHHH
obpaleHHss ¢ HaBO30M Mbl MOMeM ROOHTHCS JIHKBHIALMH HEMOMEpHOH je-
(HUMTHOCTH Hawero asotHoro Oajaanca 3a cueT OHOJIOrHYECKOro asoTa,
T. €. a30Ta, CBA3aHHOrO KAYOEHBKOBbIMH OaKTepHAMH K/jeBepa H JPYTHX
606oepiX. [IpHMepHO MOXKHO CUHTATh, YTO H3 BCEro KOJIHUECTBa asoTa,
CBSI3AHHOTO KJyOeHBKOBBIMH OGaKTepHAMH KjeBepa, OCTaeTcs B MOYBe I0JI0-
Buna (B KOpHEBHIX OCTAaTKax), a Apyras MNOJOBHHA [epPeXoiHT BMeCTe ¢
CeHOM, MpOHAA 4epe3 OpraHu3M KHBOTHOTO, B HaBo3. [loatomy Kiesep
y4acTBYeT B a30THOM OajiaHce ABOSIKHM o006pa3oM: BO-NEPBbIX, KaK HeIo-
CPEeICTBEHHbIH HCTOYHHK NMPHXOJa a30Ta B MOYBe B BHJE KOPHEBLIX OCTAT-
KOB H, BO-BTOpDBIX, 4Yepe3 YyBe/JIHUEHHE KOJHYECTBA a30Ta HaBo3a 3a .cUeT
TOH 4YacTH CBfI3aHHOrQ a30Ta, KOTOpas HAXOJHTCH B HaA3eMHOH 9acTH KJje-
Bepa (TakiKe JIIOUEPHBl H JPYTHX KOPMOBBIX GOGOBBLIX).

Takum oOpasoM B mpHXoAHO# rpade OasaHca a3oT HaBo3a, B CBOIO
o4epelb, COCTABAAETCH M3 JBYX dYacTeH — HOBOrO KOJIMYECTBa a30Ta, CBA-
3anHoro 60GOBBIMH, H a30Ta, MOBTOPHO BO3BPAllaeMOro B IOYBY, KOTOPBI
monaa B HaBO3 B COCTaBe MOJACTH/JIKH M 4epe3 JApyrue KopMa, KpoMme KJje-
BEpHOro H JiounepHosoro cexa.! Ilpi mocTpoeHHH NMepcneKTHBHOrO a30THO-
ro Gamanca cjaeayeT MO3TOMY HMETh B BHAY TECHYIO CONPANCEHHOCTL O8YX
crareii npuxoda — azora 00608bIX (€ A30TA HABO3A. i

KakoBa ke pomkHa ObIThb IIIOMIafb MojA OGOGOBBIMH JAJAS TOro, 4TOOLI
VIOBJIETBODHTEILHO CBECTH a30THBIN GajsaHc NPH yYCTaHOBKe Ha [JOCTHIKe-
HiHe cpeaneil ypoxkaiiHocTH B 16 1m/ra m cooTBeTCTBEHHOM pasMepe exe-
roguoro BbiHOca a3ota B 8—8.2 mau. T? [as paspelenus 3TOro Bompoca
HeoOXOAHMO YYeCTb, CKOJIBKO a30Ta 3a TOJ MOXEeT HAaKONHTb reKTap, 3a-
HATHIH KJIEBEPOM, JIHOIEpPHOH, JIONHHOM H Mpod.

KoneyHo, KONMMYeCTBO a30Ta, HAKOMIAEMOe KJIEBEpOM, 3aBHCHT OT ero
pasButHa, Ho mocMoTpuM, uero MOXKHO JOCTHTHYTH MPH XOpOIIEM poCTe

Aesepa (B NMpenmosoXKeHHH, 9TO Yy HAc KJepep noayunt Kaauit u docdop).

Ecan Mbl BO3bMEM KJIEBED OJHOJIETHEr0 MO/b30BaHHA  (ABVXJETHEro
Bo3pacra), To, Mo A0BOJbHO aaBHHM JaHHbiM Illyaene? (Bpecnasas), OH
ucTaBIACT B KOPHeBBIX octatkax 177 kr asora, mo Beprepy u Beiicke
1562 kr. Tak Kak B HaA3€MHBIX OpraHax NpH XOPOUIHX yKOcax Kjiesepa HoJ-
KHO cojepxaTtbea okojio 100 Kr asora, To Bcero B ypoxae KJeBepa MOXKET

! 3pecs BO3MOXKHA H JanbHefimas aeTaausaund. Tax, sanpamep, NPH NPHMEHEHHIH
TopdanOli MOACTHAKH MH TaKKe uepe3 HaBO3 BBOJHM HOBHe KOAHYECTBA ajoTa, 3aTeM
nyTeM NPHMeHeHHsi HaBo3a MPOHCXOAHT MEpeHot a3oTa M Jpyrux MHTATENbHLIX BellecTs,
B3ATHX pPAaCTeHHSIMH ¢ JYrOBHWX Yrofu#, Ha nojesde zemaw. Ha stux geransx Mu
spech moapoGHee OCTAHABIHBATLCA He OyleM.

2 CM. CcOMOCTaBJEHHe TMpeXHHX JaHHEX, Hanpumep, B kKHure Pemepa, Acker-

baulehre (1933), crp. 152 m 202
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conepxarecs okdio 250—280 xr. Cuuras, uTo ABe TPeTH 3TOro asoTa
B35ITHl M3 BO3/yXa, MOJIYUHM, YTO TeKTap XOpOIIEro K/AeBepa MOXeT YyCBo-
utb okoso 160—I180 xr. Ha srom ocHopaHuH MHOH npH MmoACYETe BO3MOK-
Horo asotHoro Gananca B Oyaymem H Gbula npuasta uudpa B 150—
160 kr/ra.

B JsuTeparype HMEIOTCS M IPYrHe JAaHHBIE, COMJIACHO KOTOPLIM YCBOe-
HHe a3oTa GOGOBBIMH HPOHCXOJHJIO B MEHBIIHX pasMepax, HO XapaKTepHO,
4TO NPH TIIATEJBLHO NMPOBEAEHNLIX AecATHAeTHHX onbitax Lyon u Bizzel B
CIIA stn aBrophl mpHuLIH K UHppe (HKCAUHH a30Ta KPaCHBIM KJEBEPOM
B 182 xr/ra 3a rog (cM. HHXe).

ITosTomMy si HaX0XKy BO3MOXKHBIM TPH IJIAHOBLIX MPEANONONKEHHSAX TMpH-
HRTb HakoIjieHHe azora kKjaesepom B 150—160 kr B rox Ha rekrap, cu-
Tadg, uTO Kajaui u Qochop aas Kiaesepa O6yayr obecmeuennl. IIpu Takux xe
YCJAOBHAX MJisi JIONHHA MOXKHO NPHHATH Gauakyio uudpy (160 xr), o 3Ha-
YHTeJAbHO OOJBLIE a30Ta MOMET HAKOMHTL JIOLUEepHa, Aaiollas NpH opolle-
Huy B ycnoBusx Cpenseit A3uu mo 4 ykoca B JIETO.

Eme Byccenro (1836—1838) ycraHoBHJ, 4TO JIIOLEDHA MOMKET YHOCHTH
exeronno no 200 xr asora B HAA3EMHLIX YactTsdX, He MOJyuas a30THCTHIX
ynoGpenuii; y Hac B Cpenneil Asun nabmaiogajcs BbiHOC B 227 kr (maHHble
Hodde 3a 4 rona); B ynomanyTeix ombiTaXx Lyon u Bizzel mbi Haxomum
~erife ATy TEREYy —auw 220 v (pRecTTiAeTiee "OPEARES ) , THu "FARTSpE-

MEHHO MPOHCXOAMT emle oGoraiuleHde MOYBHl a30ToM. Pasmepsl 3TOro o6o-
raleHHusl OLeHHBAIOTCH pasHbLIMH aBTOpaMH BecbkMa pasnHuuno. Tak, no
nanabiM AKKaBaKCKO# CTAaHUMH, ! Ha [VIHHHCTBIX MOYBAX 3a TPH roga Jio-
uepia Hakonuaa 1200 xr asora B 40-caHTHMETPOBOM CJIOe MOYBHIL, B Cpel-
HeM — no 400 xr B roa. B cosxose Basayr KOHCTaTHPOBAHO HaKOMJIeHHE
527 kr 3a 3 roja B OJHOM TOJEKO NaxoTHOM ropusoure. Ilo manubim IIIn-
paGyAHHCKOH CTAHUMH, TpeXJeTHssl JiolepHa Hakonujia B nouse 943 xr,
a narunetHas — 1219 xr asora.? Ho, c JApyroii cropotibl, B aMepHKaHCKOH
JHTEepaType 9acTo NPHBOAATCA AJA KOPHEBOrO HAKOIUIeHHA a3oTa Oosee
HH3KHe HH(pHL. 3

ITosTomMy ™Mbl MpHMEM KaX BEpPOSITHHI pa3Mep KOPHEBOTO HAaKOMJEHHS
aas gouepHsl 100 kr B rox u ans Han3emHelX uvacteil — 200 xr, Bcero

300 kr asora Ha rekrap exerogxo. *

! Cm. Gpounopy I'eabnep m JlacykoBofl. «Biausrne KynsTyp Ha mJaoxopo-
aue noushi», Tamkenr, 1934; Tam ke paunwe Hodde n Kopuxosa.

* OnHako oyeHb TPYAHO AOCTHIHYTh TOYHOCTH NpH oONpelejeHHH NpHPOCTAa as30Ta,
TaK Kak ero MNPHXOMHTCA ONpeleqaTh MNPH MajHX HaBeckax, NO pasHocTH, Ha (oHe
GOJLIUHX KO/IHYECTB a30Ta CaMoH MOYBH, a 3aTeM NOMHOMXATh Ha (eCKOHeYHO GOJbUIYIO
BEJHYHHY (oTHOWIEHHEe Beca MOYBH Ha reKTap K BeJJHYHHE HaBecKH Mo KbB.."[b,Z[a.'ll()].

# Cm. ofG3op B crathe «BHonoruweckuit asor B semsenennus. CommanucTHueckasm
PEKOHCTPYKIHA CeNbCKOro Xosa#crsa, 1935, okraGps, crp. 126, a Taxxe craTsio
Mumycruna u DbepHappa. «XpMH3aUHA  COUMAJTHCTHYECKOro  3eMJEdeNHA»,
1935, Ne 11—12.

{ Onnako, Kak BHIe MOKa3aHo, Mia yeaosuil Cpennmefi Asmm go cux mop npuxo-
AHJOCH CYHTATLCA ¢ (PAKTOM NOOTepH GoJdbmeir 4acTu a3oTa HaA3IeMHHX opranos Jio-
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Eme u3 KOpMOBBIX TPaB y HAC MOXKeT OblTh NPHHATA BO BHHMAHHC
CMECh BHKH C OBCOM; HO 3/1eChb pasMe€p HaKoOIljeHHs He MOXeT ObiTh BEJHK
KaK Mo KPaTKOCTH MpeGbiBaHHA BHKH HA KOPHIO, TakK M MOTOMY, 4TO OH4
pasHM¥KeHa OBCOM.

YacTto y HAac DPHXOAMTCA CeATb BHKY C OBCOM H3-3a HeJoCTaTKa KJe-
BEpPHBIX CeMfAH, HO NpH HaJHYHH KJIeBEDHbIX CeMsH ropas/io palHOoHajbHee
HMETb YHCTBIl Kjiepep OAHOJIETHEro MOJb3OBaHH#A, UEM BHKY C OBCOM.

[TpenmyiiecTBo KJe€Bepa MO CPABHEHHIO C OBCAHO-BHKOBOH CMecChbio, BO-

nepsbix, 06ycJOBJHBACTCA TeM, YTO OH, OyAV4YH BbicesH B MNPEALIECTBYIOUIEM
ropy, HauHHaeT BereTalHi0 ropa3fio paHblle H ¢ [NEPBbLIMH JiydaMH BeCeH-
HEro e€OJHUa Ccpasy MNpHCTYNAeT K ACCHMHJIAUHH  YIJIepojla, HauyHHaer
IHTATh YIJAeBoAaMii Kak camoro cebs, Tak u KiayOGeHbKoBble OGaKTepuH,
¢HKCHpYIOUIHe a30T. Mexay Tem, AJsd BHKH € OBCOM - HYXHO BpeMsd,
y160bnl 00COXJa mouBa A0 CTeNeHH, HeOOXOAHMOH AJisi JABHMKEHHS OPYAHI,
a 3aTéM KOorja-to eule NOosBATCHA BCXOALI H HAYHETCH MNEepeBec aCCHMHJALHH
Hajl AbIXaHHEM Yy MOJOABIX pacTeHHH. Bo-BTOpBIX, €C/iH BHKa H SBJAETCHA
asctoco0HpaTe/ieM, TO OBeC sIBJISIeTCH a30TONOTpPeOHTeJNeM, B CBA3H C 4eM
pesysabTaT, ¢ TOYKH 3peHHs oOorallleHHsi NMOYBbI a30TOM, BECbMa COMHHTE-
J€H, TAK KaK uMelorcs Hal/loJeHHs, H3 KOTOPbIX CJelyeT, YTO Bech a30T,
KROTODRIIl BHKA BO3BMET H3 BO31YXd. OKasbiBdeTcsd B Hal3eMHBIX 4acTHAX
OBCSIHO-BHKOBOW CMECH H MOHAET B HAB0O3, KOTOPBLIH MOMalier Moj Apyrke
pACTeHHs, a JJA O3HMH, NpPSMO CJaedVIOuieil 3d BHKO-OBCHHOI CMEChIO, B
I04YBe MOMKeT JaXe oKasaThes obellHeHHe a30TOM B TOM ciydae, ecJH OBec
BO3bMET 13 MOYBbl a30Ta GoJbllie, 4eM €ro ycneer OTJIOKHTL B CBOHX KOp-
HERLIX OCTATKax BHKA.

Otciona BO3MOXHOCTb C/y4as, YTO BeCh NPHPOCT a30Ta OT BHKH OKa-
AMeTCs B HajJ3eMHhIX OpraHax, a He B MOYBe; MO3TOMY YHCTbIH MOCeB KJe-
Bepa, Jaxe O/JHOJIETHEro MNO/Ib30BaHHS, ABASETCH TOpasfo JYdlUHM Ipe-
HIECTBEHHHKOM O3HMH, ueM BHKa ¢ oBcoM. Takoil ciayuait, korjga KomGHHA-
UHA ONHOJETHHX G060BBIX CO 3JaKaMH MPH yJjayduieHun obuiero asoTHOro
fananca B XO3flHCTBE yMEHbIaJa 3amac a3oTa B MOYBe, NMPHBEIEH B YyNO-
MAHYTOH padote Lyon u Bizzel

Tak XaKk HX pe3yabTaThl MHTEPECHLI B Pa3/HUHLIX OTHOUIEHUSX, TO 10-
JE3HO HA HUX OCTaHOBHTBCH. '

[TocranoBka onbita Oblila Takoea: B Teuenne 10 ger pasnuunnie 6oGosbie
KyJbTHBHPOBAJIHCh B 4epeoBaHHH ¢ 3epHOBHIMH xJe6aMH, Mo THNY ABYX-
NONBHOro ceBooOOpPOTd, NPHYEM BCE YpPOXKaH MOABEPrajHCh aHAJH3Y; TaKkKe
OblIO ONpefie/ieHO CodepKaHWe asoTa B MOYBe O ONBITA H MOCJE  Hero;
cpeanue uHdpbl COMOCTaBNeHH B caeAyowed tabanue (KHIOrpaMMOB aso-
Ta B TOd Ha rekrap):

1HEPHH M TOAbKO A30T KOPHEBWX OCTATKOB CYMTAaTh 3acTPAXOBAHHMM OT NOTEpb; HO B
,'lﬂ-ﬂth‘.’l.[l!.IQI-I. ¢ BBeJeHHEM KyJibTypEl xneG0B 8 XJAONKOBHie CE’EOGGUPUTL-L VCNOEHA NpH-
rOTOBJIEHHA ¥ XPAHEHHSA HABO3a AONKHH  YAYYUIHTLCH.

1 Journal of the American Society of Agronomy, 1934, Ne B

12 Dpssemasxcos [. H.
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WAL HAH A3zoT B Han-
TEPR A3oTa iI2MHNX Opra-
B novne HAX

Kiepép xpacusit . . . ... . ., 66.5 116.0 182.0
ey T | e S 74.
SEOINDNN e AT, o e R S 79.9 2
JOHABRK o & s » Sl o g 92.9 1
Buka c'nummendme® . . . . ... 12.1 69.1 81.2
CMech KpaCHol'o M MBEACKOTro
BREREDR B (Rl i+ el e

JHoHHHK W BHKa , . . . .

By O e P T R O I e ~5.2 32.7
EODPOX € ODEOM « w5 'v aie: s a s —4.0 61.5
PRCONE A0 NS LY O e N i 12.5 . 83.7
Jlouepua NpH  HenpepniBHOH

KYALTIYP® ¢ o ¢ o0 ¢ 2 o o s 63.1 271.9

3/1eCb HHTEPECHO OTMETHTH, YTO NpPH

JCPHOBLIMH B HTOrE no4dypa A4HHOO Y4acTKAa MOMKEeT

ra, a BeCh H30BITOK a30Ta, NPOUCXOAHAULIHII OT YCBOEHHSA

JA8TCH B HaA3eMHLIX 4YacTAX pacTeHHsd (BMecTe ¢ a30TOM, B3ATHLIM H3
MO4YBhHI).

Ho ecau 3t10

s HAYeHHe -BHKH KakK OpelulecTBeHHHKa O3HMH,
To B o0uleM OaJiaHce, KOH®EYHO, J0/iIKeH OblThb VUTEH H a30T HaA3eMHbIX

yacted BHKH. MoxHo NpHHATHL, 4YTO BHKA, BbiCEBaeMad B CMECH C OBCOM,

naer npubaeky ot 50 no 80 Kr asora. 3aAHMCTBOBAHHO H3 BO3AVXA.

BeposiTHOo, TOr0o Ke nopsajika NpubaBKy MOXK

MPHHATE KAK MHUHHM!?
HYIO AJif 3epHOBLIX 0060BBIX, mA0IaAb MOX KOTOPLIMH Yy HAC JOMKHA OBITH

JHAYHTE/IbHO pacCliHpPEHd, TdK KakK OHH HMEKOT ABOAKOE MMPEHMYLIECTBO IIE

pex APYTHMH SAIPOBLIMH — He TpeOys asOoTHCTbIX YA0OpPeHHH, OHH COAEprKaT

B 3epHax BABOe Oojabplie 6e

TKa, YyeM 3JaKOBble XJeO0a, a TaKiKe HX CO

ropasio Goraue GejKaMH, YEM COJIOMA 3JAKOBLIX; IMO3TOMY OHH M

M HCTOYHHKOM I TIOMOJ HHs TOoro ofuero Hemoctatka Gea-

KOB B MHIIEBOM H KOPMOBOM KOTOPBI Y Hac uMeer MecTo (OCO-

O€HHO B KpaAxX, NOCTPalaBIIHX OT HEeMELKOH OKKyMalHi). Boratoe BHaamMu

rBo Go00BBIX MO3BOJAET !il,i(']l'ﬁcllla MOAX0AAUIYIO K KAUMAaTHYECKHM H
MO4YBCHHBIM YycJjaoBHAM (opMy. Tak, Ha Ore BO3MOMXKHa KyJbrypa acois,
COH H apaxHca, Ha cepepe Hrpalot O00JBLIVIO pOJb TOPOX H YeueBHIA
[ HHS
ROH IOr0O-BOCTOUYHOIT 30HE HYT H yHHa CTOSAT HA nepeoM Mecre.l

y D3

1eCOCTEIHOH MoJioce K HHM NpHCOeE]

I0TCH KoHcKHe GoObl, a4 B 3aCyULIH-

' Kpo KJHHA, HeKkoTophie 'GoGoswe ' Mol

'T NOMEULATHCH 4 JAHATOM

¢ ogHoir ¢t A B YepHo3eMHOR . nonoce

L10aa OTHOC

POHEL, - YedeBHLUA, KOTOp:

Cogfeésac1™ ug” MOCEesL "U3mn,” « L:"",'L]'?Yl'"uil’”t:l't'i'|'='l':hu.' n T OSAAECTE e T TEECTE RN, " "Ran
Go6ul, NpH YCIOBHH MNOCEBA O3HMH B NPOMOTHIKeHHWe = Mexaypaaua (45—50 cm) no
yGopku GoGos. Tam, rie GoOB YyiKe He MOTYT - KYJbTHBHPOBATbCH H3-38 CYXOCTH KIH-
Mara, SacAyMHBaer 'HCNLITAHHA  «cAanxuii» aonud (#a . 3epHO) H HYT (BBHICOKOPOC/bie

pasHOBHAHOCTH). -B ‘oTinude OT APYTFHX KyJbTyp: 'STH PacTeHHA HacTHYHO KOMpAeHcH-
pylor ofelHeHHe MAPOBOrO MOJA A30TOM, a TaK®e H BAarod, eeny npu yGopke ocrap-
JseTcs AOCTATOYHO BHICOKOE MUIBbE,. 9TOOL OO0ecHeuuTs CHerosatepxanne.

~5

s 14 i nepcne { JAYRHeRUR 0AAAHCa a3o

OTMeTHM, UTO B JAECATHJETHHX onbiTax Jlsifiona AJiA HAKOIJIEHHSA a30Ta
KJEBEepOM MNOJYYHJIHCE B€JIHYHHBI, nojgoOHLIe TeM, KadKHEe Mbl NMOJOXKHIH B

OCHOBY HaUIHX g][!ilt’r.'i:l IHTeJIBHBIX pacueTos, OTHOCHTRJIBHO HAKOILJIeHHA a30Ta

3THM pacTeHHeM. A ecan o MpHMeM, YUTO reKrap XOpOIlIero Kjiesepa, yio

Opennoro kaauem H gochopom, moxer Aate [50—160 kr asora B roj,

CYHTAA KaK a30T KJEBEPHOTO CEHd, TdK H d430T KOPHEBbIX OCTATKOB,

cioga caenyer, uto 200

MOTYT MPH NPaBHJABHOH KYJbT)Y

ra KJjeBe

pe cesizath 30 ThIC. T a30Ta 3a roi, T. €. 3aMeHUTH COO0H JOBOJIBHO MOLLL-

HbI® a30THbIHf KomMOnHaT. CKasaHHOe OTHOCHTEJNBHO KJeBepa MPHJIOXKHMO H

JIHOIMTHHY, HO JIlolepi IPpEX YKOCAX B JIETO MOXKeT AdaTbk BABOE

OoJbllle, YeM KJesep. roro 4yrodbl «OHOJOTHUECKHH a30T»

MmpHoOpes DoJKHOEe a30THOM OaJjaHce, HeoOXOJAHMO MOBCEMECT-
HOe BBEJeHHEe H OCBOEHHE

Janannoi Esp

=
-
=

WIBHBIX ceBooOopoToB. Mbl BHJIEJIH,

nepexoq K INIOJOCMEHHOMY ceBool )PoOTY C 25% KJeBepa

' T s 7 Far ML T g TARLLT .
MPpHBEJT K VABOEHHIO YpOXKaeB XJeD0B H eule OOJblIeMy MMOBLILIE]

npoAaykiumuu noJsesoactsa. [Ipaeaa, tam riaBHa

1 poJb MNpHHAAJAEXKajga ue

[peEXNOJBHOMY CeBO HOp(OJIBKCKOMY), YV Hac ke mnpeobJanaior

BOCBMHIIOJIbHbBIE CceB0o00OpOThI, HO NPH OOBIYHOM Yy Hac ABYXJETHEM M0Jib

Koneuno, 94To6bI

JOBAHHH KJEBEDOM OH 3aHHMACT TaKkKe 25"

nath OoJbIIe MECTd K/EBepY, HYXHO BBOAHTL ero B CeBo0o0OpPOT HE TOJBKO

3a CUeT COKpalleHHSH NapoBOi NJOMLAIH l-.'ili:'-'."-il';'h 10

( KOTOPOro pacurHpeHus ToceBHoil miomany [ moJo

(c Ka e Ha cTtp. 149). Ecan obul MOCH b “THTJI

Opt 160 MJH. ra, To NpPH BOCBMHIOJBHOM ceBooOOpoTe * mioulaab nox O
§ [H rnma Obl p 1 40 maH. | ITO B cJlyyae KJjepepa OTBedaJl
(i I asora, T. €. OHOJIOTHUEeCKHM nyTeM ObLo O
10K] 6yayaied obuieii notpebuoct B aszore. Ho Tak ki

Ha lOro-Boctoke mpujpercst nmoka AyMaTh TOJBKO O BBEEAEHHH OIHOJETHHX

006oBbIX 32pPHOBOrO THIIA, a4 He KJeBepa H JIQUEepPHBI, TO MbLI TMOCTABHN

Bo MHITOJIbHE CEeB00 )T LBYM I'C I Y N |
C3H Tt i OIHHM HJT 1BY 1 1 y0Ma I
T I 5 10A0CMEHHBIM M ypo
L g X 1 1P« { I IEP, BHMOe) LJIeIVIOIIM o
I YAHN KO KOTOpOM AN 3KOHOMHH CceMAH K ) 10
BBEAC! 1 ETHE nm. Tora MoJAy4HJach Tak 1 CTh
nponattHoe ipOBCE, KJAeBep, KJeBep, O03HMb, nponamuoe, O03HMb, 1pb. ¥ HaC onaro
napg KJIHMATHUECKHM YCJIOBHAM TPHXOMHTCA BMECT OJHOro Ha MPONAIIHEX HMETh
napoBoe nojie, Npi COXpPaHeHHH B OCTAJbHOM  OCHOBHLI npasus 10 teda, Ecan
10pALOK e | [ OTHACT}E I 10 ar T MO IH esep

KJepepoM B OCHON-

"R 2Ees0000p0TAX He  NPeBOCXOANT Oo0HMYHO 28, yTO XapakTepHO AN CeBo0oGOPOTOR
(0 KOTZa B Xo3aHcTse BeTpedaercss bTopoil (100aBOMHBI)

NAOJOCMEHHOTO THOA, H TO

Ce i‘,lrﬂl’ﬂ'l]]lli‘ CemHanbHO 1718 VAEHITA KOpMaMili CKOTHOro JABo OH MOMET HMETD

60% u Goaee mnom TpaBpaMmMH, T. €. MNPHHAMAaTh Xapakrep TPaBONOJbHOrO CeBOOGOPOTA.

Ho nns ocHopHBIX ceBoofGopoTOB uamie BCEro XapaxkTtepen NJOJOCMEHHBIN THN, KpoMme

9

sacymansoro [Oro-Bocetoxka, rne npeoGaafaioT ceBoocGOpOTLE
MHOTOJIETHHX Tpas)

naponponauiroro tTHna (Ges
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Aanne Bojee orpaHHYeHHOro pasMepa — HakomieHHe 00060BbIMH MOJOBHHDI
gcero Oyayuiero BBIHOCA a30Ta KyJabTypami, uan 4.1 MaH. T asota, 4To
BO3MOMKHO NPH OTBEJEHHH MO KJIeBep H JouepHy 27 mJH. ra.

H3 obuiero KoauwuecTBa as3oTa, cBA3aHHoro OobGossiMH (4.1 san. 1),
nosopHHa (2.05 maH. 1) OyAeT oCTaBaThCS HENOCPEJACTBEHHO B MOUBE —
B KOPHeBLIX OCTATKaX, a MQJIoBHHA OyAeT mMoCTymaTh B MOYBY yepes HaBoa.

B utore Mbl MOXeM HaMeTHTh B OOMIHX 4epTax CJAEAYIOUIVIO CXeMY
NepCHeKTHBHOTO MOCTpoeHHsa a3oTHoro Ganauca B 3emienenun CoBerckoro
Coio3a, pacCyYHTaHHOTO Ha MEpBOOYEpedHOe ofecredenHe TEXHAYECKHM a30-
TOM HauOonee WEHHbIX KYJbTYp, NMOAHSATHE VpOKAEB Ha BCEH TMOCeBHOI
AJoNiafu a0 cpeaHero ypoBHA 16 11 HAa rekTap 3epHOBHIX (H COOTBETCTBEH-
HOFO TOBBLINIEHHSI YPOKAHHOCTH APYTHX KVIALTYD).

[lepcnekTHBHBA NPoekKT a30THOIO GasaHca B seMmacaeanu CCCP

f

Crareun Gaaanca ‘RTH'.‘,.T .
| ’

Kurtory
B
R THC. T | B e

|
| 1. Bunoc asora ¢ naomanu 160 wmas, |'a|

| npu ypoxae 16 u/ra sepHOBBIX H MpPH | |
| COOTBETCTBEHHOM YPOBHE ypOKaes apy- | i |
BRE TR v o n n b ¥ 9 ek 8200 100.0 8200 100.0

| 1L Boaepar:
|

1) a30T MHHepalbHHX yrobpenudt . . .| 1300 15.9 1300 15.9
2) asoT, CBA3aHHBIK G0GOBBIMH (HA nao- | .
miAne 2T wan, BBy O Uil Sk ‘.i 4100 050.0 | | —

B ToM yucae: | ' |

a) B KOPHEBHIX OCTaTKax . . . .| 2050 25.0 | 2250 | 25.00

6) asoT Han3eMHBIX YacTel, nocry- | |
. naouui B NO4YBY C HABO3OM 2050 25.0 | g
3) asot nasosa (700 man. 1) . i 3200 2. 701 3000 1N LA F
| {

B Tom umncne: | | | |
a) a30T HafA3eMHOI uacTu Goﬁom.|x1 2050 95.0 | I | [
6) a3oT, BSATHI M3 NOYBH pacTe- | | |
HHAMH H 06paTuo BO3Dpamaembii l | .
b C HaBO3OM (peyThau3aumA). . .| 1450 | 17.7 — <2l 1
| | |
HToro oo oo oneil 653{\! 83.6 |
| | |
[ |
1. Nedwuunt, NOKPHIBAEMbId ACATEABHOCTHIO | 3 |
! cB06OOHO KHBYIHX asotocobupatened . — | - 1350 16.4 |
|

IJTO CONOCTABJEHHEe I1aBHBIX CTaTeill nepcnekTtusHoro OajgaHca asora
[IOKA3bIBAET, 10 HalleMV MHEeHHI0, KakKuM MyTeM, [0 KaKiiM OCHOBHBIM Ha-
ApaBJCHHAM Mbl JO/IKHGLI HATH AAA paspelieHus npobiesbl  CHAGKeHH
a430TOM Hallero 3emvienenns, Ao6HBafch KOPEHHOrO H3MEHEHHS B OTHOMIe-
HHH JHKBHAAUHN ype3MepHoil aeduuntHoCTH Hamero 6aaanca asota u odec-
fedeHHs AAJbHEIero pocTa YpoXKAaeB M MOBLIIEHHA TJIOJAOPOAHA MO9S,
2T0 OCHOBHOE HaMpaB/eHHe, C Halleif TOUKH 3PEHHA, JOJKHO 3aKJI0UaThCA
8 CTaBKe, IMIaBHBEIM 00pa3oM, ga a3orT OHOJOrHYECKHil, a3oT KJaesepa H
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JIOUEpPHLl B NepByio ouepenb. MMEHHO B 3TOM NyTH Mbl BHIHM KJIO4 K
paspelieHHIO a30THOH Mpobaembl A Halleld TJIaBHOH KYyJbTypbl — 3€pHO-
BbIX XxJsieGoB. BMecTe ¢ TemM M B TecHOH CBfI3H C 3TOil OCHOBHOH CTaBKOM
Ha OHOJIOTHYECKHH a30T BHICTYNAeT HA MEPBLIH MJaH TrpoMajHoe 3HaYEHHE
Hapo3a, MPHMEHEHHe KOTOpPOro IOMMKHO OoOecmeydTh BOBJCUEHHE B X03fi-
CTBEHHbIH KPYrOBOPOT OKO0J10 MOJIOBHHBI BCEro KoJIHYEeCTBa a30Ta, CBA34AHHO-
ro KJAEBEPOM H JIIOLEPHOH.

s Gosee yeTKo# XapaKTePHCTHKH NMyTH, KOTOPbIH Mbl JOJKHLI MPOHTH
npH paspelieHHH MOCTaB/IEHHOH 3a1aul, CPABHHM COOTBETCTBEHHBIE PYGPHKH
(pakTHYECKOro COCTOSIHHSI HaIlllero NOBOEHHOro asorHoro GajaHca, No [aH-
gelM Ha 1937 r., ¥ HaM@YEeHHOTO HAMH MEpCHeKTHBHOro mjaHa (cMm. Ta6-
JIHILY).

BMuanmoHnax ToHH asorTa

B (i] 3 B 1] a T
|
b »a x a b ¢ Buinoc MuHep, Kienep _| | Nedrunr
! yaoGpenns | LA |
|
| = LT 4
| I. (S en A S A T T TN

0 P S e i O | 4.90 | 0.20 0.20 0.20 0.90 3.40

lepcnekTHsubff maan e 1.30 2.05 2.05 1.45 1.35

! Pasnocts . . .| +3.3) "-;.1.[0 ’-;-1.85 r-g-i.ss 40.55 | —2.05

Takum oOpasoMm, Mo HaAMEYEHHOMY IL1aHy, YBeJHYEHHE BbIHOCA a30Ta Ha
3.3 MJH! T JMUIb HAa OJIHY TPeTb MOKPHIBAETCS COOTBETCTBEHHBIM YBeJHUe-
HUEeM pa3MepoB MOTpeOJeHHS TeXHHYECKOro as3oTa, OCTa/bHbLIe Ke JIBe Tpe-
TH JONOJHHUTENBHONO BBIHOCA JOJMKHBEI OLITh MOKPBLITBI 334 CUET YBEeJHUEHHHA
APYrHX HCTOYHHKOB MpPHXOAA a3o0Ta, IJIaBHBIM 06pa3oM a3ora «GuoJiorHYe-
CKOro» H a30Ta HaBo3d, ITH' e HCTOYHHKH [TOJKHBEI, KPOME TOro, JaTh
elle OKOJIO 2 MJIH. T a30Ta AJA CHHXKEHHA HCXOHHOH nedHIHTHOCTH a30T-
Horo GajaHca.

Uro Kacaercs yBeJHUEHHS TOH YacTH a30Ta HaBO3a, KOTOPAs MPHXO/HT-
¢Sl Ha a30T, B3ATHIH pacTeHHSIMH M3 MOYBHI H 0OpaTHO BO3BpalllaeMblii C Ha-
BosoM (rpada 6-s1), TO 3TOT NPHPOCT AO/IKEH MOIYYHTLCA 3a CUET VBEJHYe-
HHA MOACTHJIKH H KOPMOB BCJ/IEACTBHE MOBLIIIEHHA ypb;xaﬁuocm 3€PHOBBIX
H He60oOOBLIX KODMOBBIX KYJbTYpP, & TaKiKe 3a CYET COKpalleHHs MNOTepb
a430T4 NMPH XpaHeHHH HaBo3a M Oojee MOJHOTO H PAaNHOHAJIBLHOTO €ro Hc-
NoOJb30BaHHA.

i 'padpa 5-9, ofmas Ans KJA€Bepa H HABO3a, BKAOYaeT a30T HajJ3eMHOH dacTH Kie-
sepa M ApyrEx GoGoBHX, mocTynaiomuid B mouysy ¢ HasodoMm; B 4-# rpade nokasan
a30T KOpHEBHIX OCTATKOB Kjepepa (u monepuw). [paja 6-1 BxaoUaeT Ty HoA0 asoTa
HaBO3a, KOTOpPafA MNpeNcTaBifeT PeyTHAH3aUHI0 (asoT, B3ATHil H3 MOYBB pACTEHHAMH H
offpaTHO BO3BpaulaeMHl B Nousy ¢ HaBO30OM).

Mpsiwmeaxos 1. H.
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B npHBeJeHHOM 3iaech IJiaHe a3oTHoro €anaHca, KaK Mbl yiKe CKasajw,
yKa3aHbl JIHIIb [JiaBHbI€ CTATbH NMPHXOJA M HE YUuTeHHl €elle HEeKOTOphle ApY-
rife JOMOJHHTeJbHble HCTOYHHKH, KOTOPBIE TakyKe J0JKHbl GbITh HCHOJB3O-
BaHbl, Ecin OHH H He Hrpaju 10 CHX MOp pemarouleii posn B ofleM pas-
peleHHd as3oTHOI npobieMbl, TO B AaJbHEHINEM 3TH JONOJHHTEJIbHBIE HCTOY-
HHKH 3ac/y:KHBaloT cepbe3Horo BHHMaHHA. OCoGeHHO 3TO c/enyeT HMEThb
B BHLY JI camoro O/aMiKeaiillero BpeMeHH, Korjla Mo psay NpPHYHH, Bbl-
3BAHHBIX BOHHOMH, MPOH3OIILJIO PE3KOe CHHMKEHHE OCHOBHBIX MCTOYHHKOB MpH-
Xxona «OHOJIOrHYECKOro a30Ta» BCJEJICTBHE YMEHBIIEHHS MOrOJOBbSl CKOTA
(ocoGenno B paioHax, ObIBIIHX B HEMeUKOH OKKyMallHH) H CBSI3aHHOTO C
3THM yMEHBIIEHHA KOJHYeCTBAa HaBo3a, rHbenb KJIeBepHBIX IIOCEBOB H He-
AOCTATOK CEeMAH KJeBepa, 4TO BbI3BAJO B psAAE CJAyuyaeB COKpallleHHEe II0-
mangH noja Knesepamu, H T. A. [IpH 3TOM HaZ0 HMeTb B BHAY, YTO IOJHbIMH
spdext oT Tex MeponpHATHIi, KoTophle GYAYT NPELNPHHATHL I/ KOPEHHOIO
yaydilenust a3soTHoro GajaHca ¢ MOMOLIBIO pacIIMpeHHs MOCeBOB KJjeBepa,
Jlaxe Korjla oHO GyAeT OCYIIEeCTBJEHO,— MOJYYHTCHA He cpasy.

Hemno B TOM, YTO NpH HaleM Croco6e MHOTOJETHEro IMoJIb30BaHHsS KJe-
BEPOM MEMAY FOAOM ero mocesa M YOOPKOH TOil KyJABTYpbl, MOA KOTODPYIO
OH JOJINKEeH YJAY4UIHTb MOYBY, JIOKHTCA mpoMmMexyTok B 4—5 jer. [lpaBna,
AeiicTBHe 0O6OraileHHOTo asoTOM HAaBO3a, MOJYYaeMoro OT K/eBepa, MOXKeT
CKasaTbCsl paHbllie, HO BCe e TOJbKO Ha TpPeTHH rox or mocepa. Kpome
TOr0, TOJIBKO MOCTENEHHO MPOXOAA MO BCEM IOJAM ceBoobOpoTa, KieBep
Oyner oKasbiBaTh oflee BJHAHHE HA MOJBEM YPOXKAEB,

[TosTomy, Hanpumep, paculipenHe KJEBEDHBLIX MOCEBOB, MPOH3BENECHHOE R
1946 r., mact mpupocT ypoxKas KyJbTYp, HAYIUX M0 KJAEBepHILY, TOJILKO B
1949—1950 rr. {as oGecneuennss pocTa miobiageil moi KJeBepoM HeoGXOIH-
MO mpexje Bcero GbICTPOe H 3HePrHyHoe NpOoBeJeHHe MEePONpHATHI Mo pas-
BUTHIO ITPOM3BOJCTBA CEMAH B COBX03aX H KOJIX03aX OMNpeeseHHblX pafoHOB,
TaK KaK HMEHHO HeNOCTATOK CeMsH KJieBepa, a He MJIOWIAAH, OrPaHHYHBAET
B HacTofilllee BpeMf PasBHTHE HALIEro K/jepepocesHHs.

[TonsiTHO, 4TO H MOBBILIEHHE Pa3MepPO3 HAKOMJIEeHHS H MPHMEHEHHA HaBo-
3a, JlaXKe NpH BCeM BHHMAaHHHM K 3TOMY Aeny, OyHdeT HATH JIHUIb NOCTENeH-
HO, MapajyejibHO C BOCCTAHOBJEHHEM H pa3BiTHEM JXHBOTHOBOJACTBA H pac-
IIHPEHHeM KOpPMOBOH 6asbl, T. €. IVIaBHbIM 00pasoM TexX IKe IOCeBOR
KJeBepa.

B cBfA3H co cKasaHHBIM JJf HAC B HacTosillee BpeMs NpHOGPETaloT Oco-
60 Ba)KHOE 3HAUeHHe BCe Te JONOJHHTEeJNbHBIZ pecypchl H BO3MOMKHOCTH, Ka-
KHE TOJBKO MOXKHO MOGH/IM30BATh [J/151 MOMOJIHEHHUS NMPHXOJHOH YacTH a3oT-
Horo Oananca. OCTaHOBHMCS KPATKO HAa PacCMOTDEHHH HEKOTOPLIX M3 HHX.

Hogre ROSMO:EHOCTH B O6JACTH NPHMOHEOHWA 3€JeHOTO YAoOGpennd

[ToMHMO KyabTYpbl KOPDMOBBIX TPaB (KJesep M JIOUEPHA, IVIaRHBIM 06pa-
aoM), crocofHOCTb 6060BLIX (PHKCHPOBATH 430T H2 BO3JAyXa JOMKHA ObITEH
HCTIOJIb30BaHa ellle MYTeM BLICEBA HX HA 3ejicHoe yIoOpeHue, H B 3TOM OT-
HOUIEHHH TJIABHAS POJIb MPHHAIEKHT JIONHHY, KOTOPbI MpH XopouieM pas-
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BHTHH MOXKET HAKOMHTHL KO BPEMEHH 3anaxuBaHUs moja o3umble okoso 160 kr
a3oTa Ha rekrtap, T. €. He MeHbLIe, yeM comepxutcsd B 30—35 T HaBoaa.
[Tpusumanu, yTo B oxHoii Tosisko EBponefickoii wactu CCCP (neuepHosem-
Hasl I10J10ca) BO3MOXKHO €XKEerojHo MpPHUMEeHNTH 3eneHoe ypobpenue Ha IJIO-
magu 2.5 MJIH, ra; sareM UWIHPOKOe MoJje AJs NPHMEHEHHS 3eJeHoro yaobpe-
Hua HMeercss B CubHpH, rie map NpeAlIeCTBYET APOBOi MUIEHHIE H, CAeN0-
BATEJBHO, MOXKHO O3] HEe 3aNaxuBaTh 3eJeHYI0 Maccy, YeM 3TO Idesaercs
noj 03HWMb; TakKXe H B CyOTPONHKAX KyJbTypa O000BHIX HA 3ejieHOe yaobpe
HHe mproGperaer GOJbLlIIOE 3HAYEHHE.

[Tocer GoGoBeIX Ha 3ejqeHoe yaobGpenue fnaer Gonee OblCcTphiii 3 dekKrT,
yeM moces KJeBepa H Jjionepusl. ! Ha 3TH mMeponpHaTHA HEOGXOAHMO Tenephb
o6paTtuTh 0coGeHHO GoJblIOe BHHMAaHHE MPH BOCCTAHOBJIEHHH CEJIbCKOro XO-
3HCTBA B MOCTPAJaBIIHX OT BOHHBI 06JacTAX AJIA NOAHATHA NJIOAOPOAHA MMO-
Jeil npH HemOCTaTKe HaBoO3a.

[Mpumenenue 3eneHoro yaoOpeHHs paHblile OrpaHHUYHBAJIOCH MpeHMYyllle-
CTBEHHO MecYaHLIMH MOYBAMH, Telleph XKe OHO J0axHo Obl HalTw wupodai-
ulee pacnpocrpanetue, TaK Kak 3THM NMyTeM MOXHO 3aMEHATh HeIOCTalOUIHi
HABO3 M@ 6Cex nowsax (pa)ce B UEPHO3EMHOI -NOJIOCE, €CNH NPHMEHSThL €ro
c ocend mogx sipoebie). Ho 3gech MbI cTaJKHBaeMCS C TAaKHM NPENATCTBHEM,
KaKk HedocTarok CeMsH.

[Tpu GopeGe ¢ 3THM 3/0M mpHoOperaer Goablice 3HayeHHe BLIGOp pacTe:
HHS — NPEINOYTHTE/IBELIMH ABJIAIOTCH G000Bhie C MEAKUMIU CEMEHAMU, TOTAA
TpefyeTcsa MeHblle CEMSH HAa I'eKTap H paclIHpseTcs BO3MOXKHOCTb BCTaBOY-
HOH KyJbTYypbl asotocobupartens Ge3 3aHATHA 0co6Oro noJs BecHoi (nmoace-
BoM mojn xjeba).

K coxasenuio, 1O CHX TOp IVIABHYI0 PpOJdb HrpaJ Y Hac Y3KOJHCTHbI
JIOTMHH, HMEIOLIHHA KPYNHbIe CeMeHa. ITO 3aCTaBJseT AOBOIAHTH HOPMY BhICe-
Ba go 160—200 xr/ra, mpHYeM 3TO KOJHYECTBO 3aTpPauHBaeTcsi Ha NoJyue-
HHe TOJIBKO OJIHOTO yKOCa 3ejleHOH Macchl, TaK 4uTO KaM/blii rof 3TOT pac-
xon AoKen nostopaTbess. Kpome Toro, K cepepy ot Mockshl, rae cemena
3TOrO JIIONHHA HE BbI3pPEeBalOT, BO3HHKAET HAaAOOHOCTh TaKXKe B JONOJHHTE/Ib-
HBIX pPacXojJaxX H OpPraHN3alHOHHBIX MEpONPHATUAX 10 TPAHCIMOPTY CEMSIH.

[Tostomy ciienyer, He OTMEHssl 3a60Tbl O PAa3MHOMKEHHH CeMSIH OJIHOJIET-
Hero JIONHHA, HCMOOJb30BAaTh TAK)Ke H MEeJKOCEMEHHOH MHOTOJIETHHIT JIOMHH,
Yy KOTOPUTO OTHOIIEHHE MEXJAY KOJHYeCTBOM CeMAH ¥ NoJydaeMoil 3a HX
cueT zeJeHOH Maccel pa3 B 35 HaM 45 BHIromiee, UeM y OJAHOJETHero JIOnH-
H4, TaK KaK JJisi BbICEBa Ha rekrap tpeGyeTcs B 9TOM CJyuae pa3 B IIECTh
Mmenbime cemsan (30 Kr/ra), a CpPOKH MOALIOBAHMA YKocamMu pa3 B 6—8
(a #Horma u B 10 pa3) Goasure, A ecnn K 3ToMy NpubGaBHTh, 4TO MHOTO-
JeTHH JIONHH MOXKeT AaBaTh B OJHO JIETO OT ABYX VKocop (mox JIeHHH-
rpajgoM) mo tpex (UepHHroB), TO yKa3aHHOEe BEIlIe OTHOLIEHHE MOMKET OKa-
3aThecsl AJIsi MHOroJeTHero JionHHa pa3 B 100 Bbiroanee, uem B caydae Jio-
MMHHA OAHOJIETHErO.
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KoneuHo, mepBbIi rof »KH3HH Y MHOTOJIETHEro JIONHHA, KaK H Y Kjese-
pa, ellle He SIBJASETCS TOAOM MOJL30BAHHSA, FMOCERHHLIH BeCHOH, OH pa3Bu-
BaeT TOJIBKO MPHKOPHEBYIO DO3ETKY, IBETEHHE XK€, OYeHb paHHee, HacTy-
naer JIMIIb HA BTOpOE JIeTO, HO, HECMOTPSA HA 3TO, BONpOC O CHAGXCeHuU
CBOUMI CEMEHAMU 6CE2G CKOPEE UL Ae2ie MONCET OblTb PA3PeUEr UMEHHO npu
MHO2ONCTHEM AtONLHE, Tem Goaee, 4TO U KO3IPPUYUEHT pasMHONCCHUS Y He20
eopasdo ssitte, ueM y opnojernero. ITo nauuwim Bonokonamckoro onsiTHOro
noJs, NpH LIHPOKOPSAHOM NMOCeBe C MOThUKEHHEM MOMKHO BbiCeBaTb 4 Kr ce-
MSH H Nnody4aTe ypoxaid ot 4 a0 9 1 Ha rekrap, T. €. Ko3ppuuuenr pas-
MHOYKEHHsi MOXKeT AocTAraTth BeqnuyuHbl caMm-100 (m paxe cam-200). Kpome
TOro, MepBblfi TOJl JKH3HH MOKeT ObLIThb CHIBHO COKpalleH B ero mepsoii (pe-
reTallHoHHON) 4acTH, MOTOMY 4TO BO3MOMHO, jaixe moj JIeHWHrpamoMm, Kpo-
M€ BEeCeHHEro, NMPHMEHATh ellle HIOJBCKHH [0CeB 3TOro JIONHHA, a TaK Kak
ero ceMeHa Moryt ObiThb yOpaHbl paHblle YGODKHM O3HMBIX, TO, HanpHMep,
Ha lore Benopyccuu BmOJiHE BO3MOMKEH [OCeB ceMeHaMH, COGpaHHLIMH B
sToM ke roay. Toraa He mpomajfeT HH OAHOrO JeTa Ha NMOATOTOBKY TpaBo-
CTOf JIIONHHA K CJAeAYIOLEeMy roay H GyAeT yCKOpeHO paciiHpeHHe IJIoLlaxn
nox sgionuyoM. Jlanee, y 3Toro JIOMHHa BO3MOMKHO JHaKe cosmeuyerue cOo-
pa CeMAH U UCNOAb30BAHUL 2AABHOL MACCHL HA YKOC 8 uyeaax yooOpeHus,
HMEHHO, HA TOH YacTH 7oJs, KOTOPasA OCTaBjeHa I MOJYUEHHS CEMSAH,
MOJKHO Cpe3aTh CEPNaMH BbICOKO BBLIAIOUIHECH HaJ JIHCThbAMH IBETOHOCHbBIe
CTEG.'[H {H HIOJIE — Ha 'C(.’H‘:’.])(‘. B HIOHEe — Ha i(}l"(‘}, a ]".'I!EI[’-J[}'I") .\IE]CC}" nocjie
3TOr0 CKallHBaTh H CBO3HTh Ha ymobpsemoe mose.

Tak Kak MHOTOJIETHHI JIIONUH MaeT 3peble ceMeHa BILIOTh A0 ApxaH-
reJibcka, TO Be3jJe BO3MOXKHO INOJyUEeHHe M[JCeBHOr0 MaTepHaja Ha MecTe.

Kpome ponu nocraBmiuka 3ejeHOH MacChl H ceM$IH, MHOTOJIETHHH JIIONHK
MOXKET III'IHITb Pl').'lb MOIIHOTO }I!‘.jI[OpEITf_]pﬂ 6"._‘.'1”[-:[,\' no4ye (j(?Hl‘?['}?E'. HE& TOJIBKO
T——S JieT «'”DTIHHOBL'JLHE JaJieKH, HO Jaxe -_'; romaa L_‘_\'ULL‘L"]'BL_‘]II!U MOJHHM AT
maogopoike yaactka. Tak, Ha CyloroAckoM ONLITHOM [MoJe mocie ABYX JeT
MOJIL30BAHHA JIKONMHHOM [OJ1s1 CKaUIHBaHIA Ha }',10()1]6‘][[!{3 ObLIIO iIU.'I}"—{{‘H()
222 u kKaprotess Ha moje, padbimie 3a0pOUIEHHOM H3-3a MaJOl YpomKail-
HocTH. B aToM cayuae HHKakHX yZOOpeHHiH He NMPHMEHSIO0Ch; ecau e npu-
MEHATL GhochopuTHyio MYKY U KAAULHYIO COAb, TO C NOMOWBIO MHOZOALTHE2O
AfOnUHG Mo2yT O6IT6 0CB0EHLL He TOAbKO Ooabulie naowadu CUabHO 0nod-
soaentHolx  nous (@epeckosolx nycrowed), Ho w GeOHble MecKt, KOTOPLIMH
MBI TaK GOraThl, HAYHHASA OT «MECYaHOro MOPfA», 3aHHMAIOLIero OGIIMpPHbIE
npoctpanctsa Ha Cepepe (Illenxkypckuil pafioH), H KOHYasi 3HAMEHHTBHIMH
asemkuHcKumMu rneckamu Ha lOre. 3a cyer 3akpenyeHusi mnocaeAHHX C MO-
MOILbIO JonuHa MOXKHO co3gaTh okoao 200000 ra BHHOrpajAHHKOB H MOA-
AepKHBATh HX IVIOJOPOJHE C MOMOLLBI0 MEKAYPALHOH KYyJbTYpPhl TOTO Ke
JUOMHEA, MogoGHO TOMY, KaK 3a rpaHHlell 3aHHMaloTca <«IOATOHKOH COCHBI»

NOMOLILBLIO JIIOMHHA HA Oe/lHbIX MecKax.

[Toka v Hac Ma/jio ceMAH MHOTCJETHEro JIOIHHA, TJAaBHBIM BHAOM €ro
ICNONBL30BAHUA NPHXOAMTCA CUHTATh KYJAbTYpy BHe cepoobopora, Ha 3a-
10JBHBIX Y4acTKaxX, KOTOpble MO/DKHBEI fIBHTbCA KaK HCTOYHHKOM CeMsH, TaK
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M JIOCTaBJATH 3€JEHYI0 Maccy AJsl YKOCHOro yaoOpeHHs CMEeXKHBIX TMOJeii.
Ho xorma cemsin Gyaer GoJiplue, TOorja Moxuo GVAET IepeiHTH K KyJabType
B cesoobGopoTe, s OJHOKPATHOTO MOJIb3OBAaHHA -— 3aMaXHBAHNSA LBETYLIEro :
JIONHHA B NMAapoOBOM MoJie AJA YA0OpEeHHs O3HMOH DIKH, NpHYeM MoJCeB JIo- (8
nuHa JAOVIKEH NMPOH3BOAWTLCA NPEAbIAVIILel BecHO! noa oBec, NpealIecTBYIO-
uHif mapy. ToT npHeM C ycnexoM HcnbiTaH Ha CynoroAcKOM OMBITHOM MO-
sge (HMBanosckas o6aacte). Ha Cesepo-Bocroke, cyaa no panasim Coun-
KaMCKOIl OfbITHOH CTAaHLHH, OH HE BCerja yAaercd, HO K 3anajay oT MepH-
nnana MockBbl OH JaeT O4€Hb XOpOIllHe pe3yabTaTbl, 8 HMEHHO: B TpexJeT-
HUX OMbiTax, npoBejeHHbIX arpoHocMoM KonapaTtosbiM B CMoseHcKoii o6na- E
CTH, YpOXai PXH N0 MHOTOJETHeMY JIONHHY Obil Bbile, yeM no 18 T na-
BO3a, H MpHOAMKa/cH K ypoxaw no 36 1. Kpome rtoro, mocnefeiicTBie Ha ;
crefylonleM 3a poxbio Kaprodene 6bl10 BeChbMa 3HAYHTEIBHO.
Bor cpennne gannwie 3a 3 roga (1936, 1937 u 1939):

Qauman pows Kaprodeas (nocaegefictome)

(B u/ra) (e nfra)
Koutpoab . . . . . . . 8.4 87.4
MuoroaeTHuit JomHH . 15.0 176.8 £
Hapoz (36 1) . . . . . . 15.9 168.3
Hasoa (18 1) . . . . . . 12.3 151.6

Eme GoJsee 6saronpusiTHEE pe3y/bTaThl ObLIH MOJydYeHbl HA ¥ pajibCKON

soHaJabHOl cranunu (MosortoBckas o6JaacTe), rae AefcTBHe JonHHA OLisie
IHAYHTEJNBHBIM Jla’ke Ha TpeThel KyJbType (B IeHTHepax Ha ra): 5
. 2) Jlem mo pmwut 3) Hasmeus ;

” Pofhi' COoAOMa ceéMeéna nocaeé abna '

Kontpoab . . . . . . . . . . 7.0 11.0 2.5 6.0 ;
Jlionun samaxad B UBETY . . . 19.1 21.2 5.3 12.1 3
Sﬂllalﬂilhl TOABKO NOXKHHBHEE "1
OCTATKH MONHHA . . . . . . 16.6 19.9 4.7 10.9 3

B nacrosliee Bpems ouyepenHOH 3anaveil AsBaxercd (OPCHPOBAHHOE pas- &

IHOXKEHHEe CeMsIH MHOroJeTHero JionuHa. [Lis 3T0To MHO#H GblL1O Mpesoxe-
HO ceMeHa, coOpaHHble Ha MaJBIX IJOLAJsSX B HIoJe W asrycre 1944 r. na
ceeepe (MpBanopckas, Mockoeckas, Cmonenckad, Kanununckag obaactn),
BLICEATh B aBrycre Wi cenrtabpe na KyGanu; npeAgosaraiock, UTo OHI Aa-
AyT HOBbIT ypoxkail ceman (cam-100 uau BeImIE, npH BhICeBe 4.5 Kr IIHPOKO- :

psJHBIM MOceBoM) B HavaJge Jiera 1945 r., a K ocenn Ha lore Oxmjaajgoch :
BTOpOE liBeTeHue M miojoHounexune, Torna yxe K 1946 r. moxHO Gbl1O GBI };
yBeJIHYHTh 3amac ceMsAH, IlipHBe3eHHbIX ¢ ceBepa, B 10000 pas (wau —k ?
1947 r. B MuaHoH pas), ! ytoGbl cHAOAHTH CeMeHaMH mpeae Bcero ob.Ja- g

1 [aan STOT Ha [JeJe O0Ka3aJjacsa HECKOJIbKO HAapyHmeHHLIM BCNEACTBHE TOrO, 4yTa i
KpafiHe cyxas moroja Ha iore oceHbio 1944 r. He MO3BOJIMNIA MOABHTLCA BCXOMAM moce-
SHHOTO JIIONMHHA, OHH B 3HAYNTEJBHOH 4YacTH B3own Jumb BecHoi 1945 r.  TlosTomy 3

pPaHHe[OQ cLUOpa CeMAH B 3TOM NoJIYHEHO HE GELTO. K[)ITT\fC HanbHeHIIHX Mmep

BCHAYECKH F{!JBH}HL NPpOH3BOJACTEO CEMAH MHOPOJeT-

5TOM HamnpaBJeHHH, NOHATHO,
Hero JIONHHA HA MecTe B ce X paitonax. IlpEMepoM ycnewHoro paspemeHdf 3To

3aflaud MOXeT CAyXKHTh onuT CewmenoBckoro padona [opbkoBckoii oGaacTir.
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CTH, JIHUIMBIIHECS CKOTAa BO BPeMS BOHHLI, a 3aTeMm CTPEMHTbCA H B JPYrHX
paiioHax 3aMeHHTE NPH YA00peHHH MapaB HABO3 JIONMHHOM, & HABO3 MpHMe-
HATH NOA Kaprodess ¥ JApyrHe KyJbTYpHL.

Heo6x01HMO OTMETHTh, YTO BBEJAEHHE NOCEBOB JIOMHHA HA MAPOBLIX HO-
JISIX BCEIi HeyepHO3eMHOH I[0JIOChl IOMOXKEeT pPa3PelIeHHIO ellle OJHOre OYeHb
Ba’KHOTO BOTIPOCA — OHO JIACT KpynHoe objierdyeHde Takoil Tpyaoemkon pabo-
Th!, KaK BbIBO3Ka Hapoza. /leno B ToM, uTO, ecik Ha Gosee OTAaJeHHBIX OT
ycaapObl Moaax JonuH (B coeguHeHuu c (ocdartaMi H KaJHHHBIMH COJS-
MH) CIIOJIHA 3aMEHHT HaBo3, TO nocjeAHui OyAeT BLIBO3HTHLCS TOJBKO Ha
GauxkHKEe nois (ocoGeHHO MOJ OBOLIHbIE KYJIBTYPhl, HO TaKXKe H noj xjaeba),
H eCJH OKasKercd, YTO CpefHee paccTodHHE AJd BO3KH HaBO3a COKPAaTHTCH
TOJBKO B IBa pa3a, TO MOXHO cefe NpeacTaBHTh, KAKYIO 3TO JACT 3KOHOMHIO
B pacxoje Ha ropiouee MpH 3Toil TpyaoeMKkoil pabore. Koneuno, JONHHOBBIH
nap TOAMTCH MPEeHMYIIECTBEHHO B paffoHax NOCTAaTOYHOro yBJaMHeHHs, ' HO
3amaxuBaHHe CKOIIGHHOH MacChl JIIOMHHA, BLIPAIIEHHOH HA 3aNMOJBLHOM
Y4acTKe, YiKe HE 6-\-','1CT OKd3bIBaTh TOI'O lrl(.'.C'\,'lll.'J]()lIi(_’.l"D BJIHAHHA, KaAKOoe MO-
AKeT MOJYYHTbCA MPH BHEIPALIHBAHHH JIONHHA HA MecTe.

B Gyaymem oGH/ILHBIM HCTOUHHKOM C€Msid MHOTCOJIETHero JIONHHA MOTYT
CTaTh JIECHbIE XO35HCTBA, 3aHUMAIOUIHECH MOCAAKaMH COCHBI HAa MECYaHBIX
noysax. OnelT 3amaga AOCTAaTOUHO SICHO TOKAa3aj, uTO MOCEB JIIOMHHA B
MeXAVPAALAX, HA 5—6 net, 6e3 BcAKOro gajbHeluero yXoia CJYXKHT XO-
pouiHM CPEACTBOM MOArOHKH cocHBl (rorga 20-;1eTHssfi COCHA4 JOCTHTaeT
TOro xe pocra, Kak Ge3 Juon#Ha 30-eTHAA), a exerofnuiii c6op CeMSH C
MEXAYPSAHA HA MOJOJALIX Mocajkax sipasierca Jo0aBOYHOII cTaTheill Joxona
A4 JIECHOH Aaud H BaXKHBIM HCTOUHHKOM /L5l CHAOXKEHHS ITHMH CeMeHaMH
¢eJIbCKOro Xo3siicTea.

KpoMe ‘MHoronerHero JIOmHHA, HMEIOTCHA, KOHEYHO, H JAPYrue MeJKo-
ceMAHHble A30TOCOOHpATENH, B TOM YHC/A€ H OAHOJETHHE, HO HH OJIHH HS
HAX He MOKeT HMSTh CTOJIb INHPOKOrO pacnpocTpaHeHHs B CeBepHOH MoJo-
BHHE Haueld pasBHuUHBL. Taxkosa, HanpuMmep, cepaje/sia, KOJHYECTBO CEMsH
KOTOpPOil pH pPAJOBOM CceBe TakxKe Moxer onyckartecss no 30 kr (npu pas-
GpocHoM Tpebyerca 45—50); onHa MoOXKer mnojceBaThCs H noj xaeba
OCEHBIO aBaTh XOPCIIHH YKOC 3eJeHOl MacChl, IPHIOHOIT KaK Ha KOpM, Tak
u Ha yrnoGpenue. Ho s10 xopomo }';L'Elt‘T‘_‘sl ua Yepuurosunue u 8 Benopye-
cHH, a yxe mol MockBol OceHp CAHIIKOM KOPOTKA JIJA MOMKHHBHOTO- HCMOJIb-
30BaHUs NOACEBHON cepage/ibl. Bo BCsKOM ciyuae, cepajiel/ia 3aciyknBae?
OJIHOr0 BHHMAHHA B OYeHb OOGIIHPHOH Mojioce u uMmeer GOJbLIOE MpenMylie-
¢TBO B GLICTPOTE Pa3BHTHA, TAK KaK MNpPH Mojcese noj XJjeGa oHa TOH XKe
OCEHBIO laeT YKOC (a oTaBa Moxker ObITh 3anaxana Ha yaoGpeHHe), TODJa Kak
KJEBep H MHOPOJIETHHIT JIOMHH AaAyT YKOC JIHILbL B CJAEAYIOLULEM FOAy.

o nomcueram E. K. AnekceeBa, tTonsko 8 [Tosecbe H KOkno#i Beno-
pvecun uMeetcst okono 1.5 MJH. ra, Ha KOTOPHIX YMeCTeH MOCeB cepajiellibl
(Bkmouas W momces noa xaeba). Ho eme Gosbliie mnuoliany BO3MOXKHOH

1 [To mauasiM CyfOrofcKoro ONHTHOTO MOJA MOCAE 3aNAIKH MHOMOJETHEro JIONHAA B
napy Heo6xofHMa mnociaefylouias asofika (mns u3GeXXaHus SaCOPeHHs O3IHMH).
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KyJAbTYpbl cepaiesbl B TOH MAH HHOH (opme Jexar mexay Denopycchek
H 1orom ['opbkOBCKoIl 0oGnacTH, OfHAKO MOACUYHTEIBATE HX celfiyac GecrnoJies-
HO, BBHAY IPOMaJHOIO pacXOXKAEHHA MEXAY MNoTpeOHOCThIO H BO3MOMKHO-
CThbio ofecrneyeHHss cemMeHaMd. BaXHO HX pasMHOMXHTb, HO TYT-TO H BBICTY:
NnaetT KOHTPACT MeXAY OZHCJETHHMH DACTeHUAIMH, Y KOTOPBIX KYJbTypa Ha
3ejleH0e yaoOpeHHe CTOHT B NPOTHBOPEYHH C KYJbTYpPOH Ha ceMeHa, H MHO-
rOJIETHHIM JIONHHOM, Y KOTOPOr0 MOMKHO coOpaTh ceMeHa H BCe-TAKH HMETh
yKoc 3ejeHOH maccel Ha yAoOpenue.

Kpome TO1O, H3 uHMC/Ia MEJAKOCEMAHHLIX OZHOJNETHHX GOGOBBIX, NMPHTOA-
HbIX JJIf1 Mojcesa nof x.je6a, MOrYT GbiTh HHTEPECHbI: XMeJeBHIHAA JIoUep-
Ha, 4YacTo nNpuMeHseMas B ['epMaHnH, NHKapHaTHbIA KJIeBep, KyJbTypa Ko-
Toporo Berpevaercss Bo ®pannuu u Ulpeilinapun, n onHONETHAS DPa3SHOBHI-
HOCTb JIOHHHKZ, BoiBegennass B CUIA. Ho y mac 3Tu pacTeHusi MeHee HCIbI-
TaHbl, YeM JIOMHH H cepajensa, oAHaKO ciaefnoBano 6b HMeTh Oonblie de-
MEHHOro MaTepHaJa Mg HX IIHPOKOro HCHObLITaHHA, YeM 3TO OLLIO BO3MOXK-
HO /10 CHX IOP.

Ecan Mbl moguepkuBaem Gosbloe 3HAYSHHE MHOTOJETHEro JIIOMHHA H
cepajge/ibl, TO 3TO He 3HAYHT, YTO OJHOJETHHH JIONHH He TpeGyeT BHHMa-
HHSl — OH COXpAaHseT 3HayeHHe, HMesd HeKOTOpble MOJOMKHTeJbHEIe CTOPOHDI,
KOTOPBIX HEeT Yy MHOToJeTHero JionuHa. Tak, OJHOJeTHHH JIONHH MOXKeT
BBICEBATBCH MOXKHUSBHO, mocse yGopku pxku B lOxwoii Benopyccun u Ha
UepHHUroBll(HHe, 3aTeM OH MpeACTaBJfeT HiTepec Kak 3epHosBoe 6oboBoe,
0COGEeHHO «C/IaAKHH» JIOMHH, AAIOUIHA UEeHHBIH KOHIEHTPHPOBAHHBIA KOpM;
B8 TO JKe BpeMsi KOPHeBble OCTATKH JIIONHHA, yOpamHOre Ha 2epHo, obecne-
YHBAIOT XOPOWIHH ypomail caeldylollero 3a HaM Kaprodeds.

Heo6xoxuMo OTMETHTb, YTO 1Jaa Hameil o6LIMPHOH CTPaHbI COBEPLIEHHO
HE/LOCTATOYHO HMEeTh TOJILKO OfHH 3alafHblii o4ar MoJydeHHs CeMAH JIIOMHHA H
cepajeqibl — Heo0xoAuMO co3flaTh HOBbie oiard B LlenTpe u Ha Bocroke.
[Tpexcie Bcero HaM KameTcs MOAXOAALIHM s 9TOH LeJH rpoMajHbid pai-
OH TlecCYaHbIX MOYB, HAYIIHE K lory or Mypoma no npaBomy Gepery Oku H
Iluet o Mopmancka u Tamb6oBa. 3nech MOXKIUO HANTH YCJHOBHA [JIA Bbl3pe-
BAHHA HEe TOJBKO CHHero (y3KOJHCTHOIO), HO H JKeJTOro JIOmHHA, H OTCIOfa
®MOXKHO cHaGKaTh ceMeHaMH H ceBep, e CBOH CeMeHa He BLI3PEBalOT, H
KpaiHuil Ior, rJle HYKHBl ceMeHa /I 3HMHHX NOCEBOB Ha yHoOpeHHe, HO
THe He CTOHT LeHHble 3eMJIH TPATHTb HA KYJbTYPY ceMsH. 3aTeM MOXHO ILYy-
MaTb, UTO MHOrO CeMsH JIOMHHA Jerko O6yaer HMeTh, KOrfla R HX MacCOBOM
npousBofAcTse OyAYyT 3aHHTepecoBaHbl caMH xosshcrsa. [lpumepom Takoi
3aHHTEPECOBAHHOCTH MOXKEeT CAYKHTh X03AHCTBO Ha MecyaHuIX MOYBax, eCJH
OHO OCHOBLIBAETCH HA «TPeX KHTAX» — JIONHH, KapTodesb H CBHHBA,

Mue npumutocs BuieTh 3a rpanuuei B 1927 r. xossiicTBa Ha meckax, B
KOTOPBIX BEJICA MacCOBHIf OTKOPM CBHHEH HCK/IOUHTEJNBHO Ha Kaprogeje H
JIONHHE, HO B T€ roAbl NPHXOAHJIOCHE CEMEHA JIONHHA 3anapHBaTh H MPO-
MBIBATL AJA YAAJIEHHA TopeyH, TENeph IKe, KOrd HMeeTcCs «CAafKHi» Jo-
[HH, ABJAIOIIHACA IEHHBIM MCTOYHHKOM G6€/JKOB A/l KODMJIEHHS IOPOCAT,
3Ta TATOCTHAsA ONepalHsd CTaja HeHYXHOH. B TO XKe BpeM# 3TH JBa HA3BaH-
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HBIX pacTeHus (JIOMHH M Mocjie Hero Kaprodess) o6pasyioT BechMa yrau-
HYI0O mapy B ceBoobopoTe, Tak Kak JIONHH, yOpaHHLIl Ha 3€pHO, OCTaBJsEr
He MeHblIe a30oTa B MOYBe, 4eM JIIOMHH, 3amaxaHublid B nsery (3to oGHapy-
KHIH elle npexHde onbithl Kyapuna), a ecan XO3siicTBO HCMOJNB3YET H CO-
JIOMY JIONHHA, TO CyMMa a30Ta, OCTAIOWIErocsi B MOJIb3Y X03diicTBa MOMHMO
sepua, Gyaer Gojblue, YyeM MpH 3aNaxHBaHHH LBeTyIlero Jionuua. Kerat,
onelr CyJZ0roiCcKOro OmbLITHOrO MoJsl MOKasaJ, dYTO H3MeJAbYeHHas COJOMa
CJIaIKOro JIIONHAA, o0BapeHHas KHINATKOM, XOPOINO MOENAeTCs KHBOTHBIMH.
Tak xak nog TamGosom u BopoHemem MoIKHO MocJae paHHero Kaptodens
CesiTh POXKb, TO HAa NMPHPEYHLIX T'YMO3HbIX MecKaX MBICJHMO, HalpHMep, Ta-
KOe HHTeHCHBHOE YeThIPEeXIoJibe: JIONMHH Ha 3epHo, KapTodeab, poXb C TOJI-
ceBOM cepalennbl (MOXKHHBHBIA yKoc), aposoe. Ho wacrthbie cayuaum moryr
6bITh MHOTOOOGPA3HEl, BAXHO, 4TOOLl 3ePHO JIICMHHOB He ObLIO KaKHM-TO pa-
PHTETOM, HAYLIHM TOJBKO Ha CTOPOHY, YTOGHI €ro NpPoH3BOACTBO HMEJO Me-
CTHO® X03fHCTBEHHOe 3HA4YeHHe, TOrJa BCerja MOKHO OyAeT CTHMYJHPOBaTh
H MOCTABKYy JIONMHHA HA CeMeHa, 3a4YHThiBas B H3BECTHOM OTHOIIEHHH HX
clauy BMeCTO 3epHa paKH. dtoro BHe Benopyccuu, kK coxaneHuio, A0 CHX
op He Jenajsock, H motromy, Hanpumep, Cynoroickas CTaHIlHg He MOrJa
MPOABHHYTH B MECTHOE XO3#HCTBO KYJbTYPY OOLIKHOBEHHOrO JIONMHHA Ha ce-
mena B HBanoBckoil o6sacTH, TONBKO <«CAaAKdHi» JIONHH 3aHHTEpecoBal
KOJIXO3HHKOB.

OcranoBHMcs ellle Ha COBEPLIGHHO HOBBLIX BO3MOXKHOCTAX MPHMEHEHHSA
sejenoro yaobpenus 8 Cpeaueit Asun, rje pesko H3MEHHWIHCh YCIOBHS BO
BpeMs BOHHBI, & HMEHHO: C OAHOIH CTOPOHBI, XJONKOBOE X03A/CTBO JIHIIHIOCK
430THCTBIX yJa00pesui, HrpaBIUHX T[JIABHYIO PoOJib B MOLHATHH YpoXKaes
XJIONYUAaTHHKA, H YPOXKaH CHJIBHO MOHH3HJIHCh, BEPHYBIIHCH K YPOBHIO
1930 r. C gpyro#i xe cTopoHbl, B 1943 r. OTKpBIIHCE HeOBIBAJIBIE BO3MOXK-
HOCTH IJ1fl IMPOKOro MpHMEHEHHs 3ejleHoro vaobpenus Osarolaps cyie-
CTBEHHOH mepecTpoiike ceBooboporos. [lo storo xoadiicTBo Gsl10 Mepechilie-
HO XJIOMYAaTHHKOM, MOCeB XJeGOB Ha OpollaeMOll [IOMIAAH He AOMYCKaJscH
COBEpIUIeHHO; MO3TOMY X03fficTBa ObLIM JIHIIEHBI COJOMBEI, a Ge3 COJIOMbI He-
geM OBLIO TIOTJIONLIATE JKHAKHE BBIJIEJEHHA CKOTa, B KOTOPHIE NMEPeXOJHT Bech
a30T nepeBapuMoOii yactH JiouepHosoro cexa. ITosromy Hasosa Genio mado,
H OH Gbl1 Gemen asoroM. Otcioga rpomaznas MOTPeGHOCTH B MHHEPAJTBHOM
a30Te B HPOLIJIOM H HEIOCTATOK B HEM JJf XJOMKOBOACTBA BO BPEMSA
BOHHEL.

Kpome TOro, npm rocnojcTBOBaBIIEM Ha OPOMIAEMBIX 3eMJAX CeBo-
o6GopoTe He ObLUIO BO3MOMKHOCTH HCHOJMb30BATH NOCEB 03MMLIX a30TOCOOGHpA-
tejeii. CucreMa moceBa XJIOMKa MO XJIONKY B TeYeHHe WIECTH JeT MOAPSL
He OCTaBJIfila BO3MOMKHOCTH OCYUIECTBHTBL 3TOT MpHEM, TaK Kak XJomyar-
HHK 3aHHMaeT MoJjie A0 Aexalpsi, KOrja BbiCeBATh O3HMBIH FOPOX CJHIITKOM
MO3/HO, a MOMNBITKH MOJCeBa ropoxa B MeXAypaAbs A0 YOOPKH XJomnuart-
HHKa "e Oblim ycnewHbl. Ho Bor ¢ 1943 r. B YaGekucrane u3 900 000 ra
opounraeMbiX 3eMejlb, paHblle 3aHATHI¥ LEeJIHKOM XJOMYaTHHKOM, G6LLIO OT-
BelleHo mox moceswl XJjeboe u caxapuoil ceekasl 300 000 ra, yem OTKpHIT
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whpoyYaiiniasg BO3MOMKHOCTh KyJbTYPhl 03HMBIX asorocofHpaTtenel, TaKk Kak
He TOJIbKO XJeba, HO H caxapHas CBeK/la OCTaBJseT I10Je ropasfo paHblie
XJIOMYaTHHKA, !

Ho nan6Gonee ofinproe noje ais mocesBa H3HMBIX a3oTocoGHpaTeneit oT-
KpbIBaeTcsl Ha ILIollafiH, ocBoOoxkAaeMon XJebaMH, NMpHYEM B cjayyae O3H-
MbIX MOXKHO Jax<e AyMaTb 00 OCYLIECTBJEHHH «TPEXDBAPYCHOro IOCEBa» H
03HMYIO KYyJbTYpy G00OBBEIX TPOBOJAHTH, KaK TpPeTHH moces B roay. Heno B
TOM, 4To yGopka 03HMoro AuMeHsi Hacrynaer noja CamapkauwgoMm 1 wuions, a
8 Tamxukucrane u TypKMeHHH — B IOJIOBHHE Masl, IOC]AE 3TOr'O MOMKHO
CHSITb Ypoxail elle OJHOH NPONOBOJBLCTBEHHOI KYJAbTYphl (Kaprodens, CKo-
pocre/sble COpPTa JKyrapbl M Ip.) H BCE-TaKH YCNeTb B CeHTAGpe uun
OoKTAOpe, CMOTPA MO LIHMPOTE MECTa, BhICEATH 03HMBIA ropox. MoxHo Takxe
K 03HMOMY X/ieGy nojicedTb NEPCHIACKHI KeBep, B3fiTh €ro JIETHHH YKOC Ha
3eJIeHblil KOPM HJIH CeHO (YTO AACT JHIUHee KUJHYECTBO MOJIOKa, KOTopoe
Tak HeoOxoxuMo ropogam Cpenueir Asun), a BTOpoil YKOC MyCTHTB B 3HMY,
IJAst 3amamkH Ha 3eseHoe yaoGpeHue BecHoit mox xJjonyaTHUK. Hakoner,
uMelorcs Aannele (lenbuep), uro H3BecTHble COpTa ropoxa, NPH YCIOBHH
noJjuBa nocie yOOpKH 3€pHa, OTPACTAlOT H AAlOT BHOBb 3€JEHYIO Maccy; To-
ria BO3MOXE€H paHHe-HIOHbCK#H NMOCeB ropoxa Ha 3€epHO H OCTaBJEHHE 0Ta-
Bbl /151 3anallikKW Ha yAoOpeHHe Moja XJon4yatndK B OKTAOpe — HOAOpe Hin
BECHOH.

Uro Kacaercs pasMepoB AeHCTBHA 3esleHOro yAOGpeHHsI B YCJOBHAX
Cpennefi Asuu, To npuBeleM npumep u3 onbita axagemuka E. K. Anekcee-
ga mnox Camapkarngom B 1942 r. OH monyuusa yABOeHHE YPOXKas CBEKJILI
(384 1 nmporus 182 Ha KOHTpOJIE) MOJ BJAHAHHEM ropoxa, 3allaxaHHOro Ha
yao6penne. B Kasaxcrane noaydeHnl NpPHPOCTBI Ypoxkas cBekanl B 140—
160 11 mojx BAHAHHCM MOXKHHBHOTO 3eseHoro yaoGpenusi (3yGpuann).? [lo-
ZO6GHBIM e o6pa3oM MOJIKEeH OT3bIBAThCA Ha 3e/eHoe yJloOpenue H XJOI-
yaTHHK. Bonpoc 06 ocoGoM 3HaYeHHH IIHPOKOrO NMPHMEHEHHSA O3HMBIX MOCE
BOB a3oTocoGupatesei nas Cpeaneit A3Wu B BOeHHOe BpeMf MOAHAT Obls
MHOIO BecHo#l 1943 r. c TeM, 4ToObl GbLIO BpeMms A4 BeIMHCKH ceMsiH 13 CILIA.
OTH ceMeHa He yIaJoCh NOJY4YHThL K oceHH 1943 r., vo B 1944 r. moctynuaa
mapTHa B 4 THIC. T 03UMOrO ropoxa H JPYTHX asorocobGHpaTesiei, KOTOpbIe
nyileHsl B pasMHoxenne. Ecnu myTeM pasMHOMKEHHs JOBECTH 3amachl 3THX
cemsH 10 30—45 Teic. T, TO 3TO KOJHYECTBO OyAeT AOCTATOYHLIM /1A 3aH:-
THsA asortocobGuparensamu miuomanin 8 200—300 Teic. ra, uTo GbLIO GbI KPYII-
HeIM (pakTOpOM MOBBIIEHHS cOopa XJomnKa B Y36ekHucTaHe.

Ecan moe mpennoxenue, caeiannve 8 1943 r.,— o noceee 03HMbBIX a30-
TocoGupaTeneit nocse y6opkH xse60B M CBEKJLI, NpPH  Beefl BaXKHOCTH 3TOI

! acrnunas yGopka CBeKJH MOMMKHA HaupHathes ¢ 15 asrycTa, TaKk Kak K ITOMY
SpeMeHH COMepiKaHHMe caxapa B CcBeKJle MapToBcKoro nocesa jocruraer 17%, u  ro-
pasfo BHrOAHEe NYCTHTHL 34BOALI B XOA panbile, YeM nNOTOM nepepabaTHBATh B Mapre
10—12%s-nyi0 cBexkay (Ha IOre cBeksia XpaHHTCH XyiKe, ueM Ha YKpauHe).

* Mu He ynoMHHaeM 31ech O NPEMXHHX ONHTax, NPH KOTODHX PpACTeHHA Ha 3eje-
Hoe yaoOpeHHe BHICEBAJHCh BECHOH BMECTO XJIONUATHHKA, Teneph e HHTepecHa TOJBKO
MOXMHHBHAsA HJAH NOACEeBHas KyAkTypa asorocolupareneil.
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Mepbl, KacaJoch JIHIIb OAHOTO MOJIE H3 UIECTH MoJeH XJOMYATHHKA, HMEio-
mMxcss B oOblYHBIX ceBooGopoTax, To B 1944 r. s moctaBus HOBBI Bompoc,
a HMENHO: HeJb3si JIH He OrPAHHYHBATHCH ONHOKPATHBIM NMPHMEHEHHEM 3TO-
ro npuema, HO HafiTH cnoco® MOBTOPATH ero 4ame. B ceaAsu ¢ 9THM BO3HH-
KaeT BOMpoc o Bo3MoxkHOCTH Aaxe 100%/o-HOro HACHIUIEHHA XJOMKOBOH TJIO-
uiaau asorocobupartensaMu 0e3 COKpPAUIeHHS [OCEBOB CaMOro XJOMYaTHHKA.

IToBogOM K TaKoOii MOCTAHOBKE BOMPOCA [UCAYNKHIH HEKOTOphle HaHHBIE
o KyapType XJomnuaTHHKa B Erunrte. Onbir Erunta, XOHEYHO, He MOMKET
ObITH TIPAMO PACHPOCTPAHEH HA BeCh XJIOMKOBRLIH TMOAC, HO H3 €ro paccMmor-
pPEeHHst MOTYT BO3HMKHYTh HEKOTODBIE BOMPOCLI, 2aC/AYKHBAIOUIHE BHHMAHHSA
HalIHX ONBITHHKOB,

OcHOBHO#H BONpoc, MeHsl 3aHHTEPEecOBABIIKH, COCTOHT B CleAyOLIeM: B
HekoTopuiXx yacTax Erunra, ocoGenno B nenbre Huna, umeer mecto moBTOp-
HbIA MOoceB XJIOMYATHHKA Ha ToH e caMoil miollaad, W, TeM He MeHee, 3TO
HEeJTBE3f HA3BATH MOIIUK}'HBT_\-'FOH, I'[DTU.\I} qTO INMOCEBbLlI XJIOMMYATHHKA oOTaeJie-
Hbl OAHH OT JAPYroro TOCEBOM AaJleKCaHJPHIICKOro Kiesepa, Naiollero He-
CKOJIBKO VKOCOB B TeUEHHEe «3HMHEro mepHojaar, MpHueM NOoCJaeIHHH YKOC He
HCMOJb3YyeTcsl HAa CEeHO, HO 3amaxHBaeTcsd B KAYeCTBe 3e/1eHOTOo yanoOpeHHH.
StuMm Kaesepom B Erunte sanarto okosio 520 ThIC. ra, a mojA XJOMYaTHHKOM
umeercss 770000 ra, 1. e. MOYTH BeCh XJOMYATHHK BHICEBAETCSl MO KIIEBEpY.
HacTHuHO NPH TakKo# e JBYXCMEHHOCTH TaM BO3!elbIBaeTCs M Jpyras mna-
pa: KyKypys3a H IMUIeHHIA, HO AJfl HAC BayKHO YCTAHOBHTB, YTO XJOMYATHHK,
KaK NMpaBHJIO, BHICEBaeTcs MO 3araXaHHOMY KJEBepy, H 3TO AB/JAETCA AN
Hero rJIaBHBIM HCTOUHMKOM a3sora.

Moxer gu uro-mubGo nomobHoe uMeTh MeécTo y Hac? Henp3za Jau uMeTs
x0T Obl OAHH YKOC 000G0BBIX MEXAY Kam/IbiMHd ABYMA IOCEBAMH XJIom4aT-
aiuka? o CHX nmop Ka3ajoch, 4TO HeJb3f, TAK KaK ONbIThl C NOJACEBOM O3H-
MOTO ropoxa MOJ XJONYATHHK HE JaJiH YIOBJETBODHTEJBHLIX Pe3VJIbTATOB.
OnHako He clIelyeT CKNajbplPaTh PYKH H CUHTATh BOMPOC HCUEPNAHHLIM, He-
06X0IHMO HCMLITAThH PazHble a30TOCOOGHPATEIH, Pa3JHUHbBle CMOCOOL H BpeMs
nocera. YTo CABHIF B 3TOM OTHOIUEHHH BO3MONKEH, BHAHO H3 CcTaTei
B. I'. Tletpopa' oTHOCHTEJBHO MOACEeBA O3HMON MNHUIEHHIUBL K XJOMYATHHKY,
YTO paHblie TaKXe He TMPHBOAHJIO K XOPOWIHM pe3yJbTarTaMm, HO Teneph,
Cynos 110 C'f.iOGIII,CE'iHLI.\I B HaA3BAHHLIX CTaATbhAX JdaHHBIM, [H'J[I[]HL‘ 3TOT BCe Xe
yAaerTcsi paspeiinTb, el B3fiTh MNOAXOAALUHA copT (omHa u3 dopm Grae-
:‘HH!) H H3MEHHTH BpEMsI [IcceBa — CesiTh MUIEHHNY NO Ml'.'}l'{.'J__\'PH,-’LhF!.\{ XJIOH-
YaTHHKa JOBOJEHO PpaHO — B aBrycrTe. :

310 naeT TMOBOJA NPeANOJIOKHTb, 4TO #3 60OraToro BHIAMH CEMEHCTBa
6000BLIX TOMXKEe MOXHO HalitH OAHONeTHHe (OpPMBI, NPHroAHbIe [/ MOJACEeBa
nox xaomdatHuk. Ecanm anekcanapuiickuii Kiesep MoxeT OblTh HHTepeceH
TosibKo  Ans TanxukHcerana u Typkmenun, to ana YazGe
00paTHTb BHHMaHHe, manpuMmep, Ha naxutnuk (Trigonella foenum grae-

KHCTaHa cJedyer

cum), pa3sBOAHMBIN C YCIeXOM B KauecTBe KopMOBOH KyJabTypsl 8 Asepbafi-

L Cm., nHanpumep, «CoBxo3Hoe npousBomctso», 1944, Ne 7,
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JpKaHe MojJ HMeHeM mamGoabl. ITa KyJibTypad cOCpeaoTo4Y€Ha B HaxuueBan-

CKOM Kpae, rje 3aHHMdeT J0BOAbHO BHAHOE MecTo B mojaeBoictse. B smure-
patype HMeeTcs MaJo CBeJeHHil Mo TeXHHKe KYJbTYPbl 3TOr0 pacTeHH:, HO
BCe JKe HaXOAHM cJejyiollHe xapakrepubie crpokd B crathe Cepmyxo-
goii: | «..6narofapa o4eilb KOPOTKOMY BereTallHOHHOMY ITepHOAY OHA MOXKET
ObITb MCMOJB30BAHA B YINIOTHEHHBIX ceBOOOOpoTax Kak MOMKHHBHAS KYJbTY-
pa Ha KOPM H 3eJieHoe yA00peHHe H fBJIAeTCA XODOLIHM HpeAlecTBeHHHKOM
IJ1 UEHHBIX TeXHHYECKHX KyJbTYp (xaonok, tabak). IToxunBHaa o3umasn
KyJAbTypa maMGoabl BcTpeuaeTcss Bo PpaHuuu».

SlcHO, 4TO KYJABTYpPY 3TOro pacTeHHs HHTepecHo Hcnbitath B CpenHef
A3uu nyteM nojceBa MOJA XJIONYATHHK H B KAauecTBe NOXKHHBHOH KYJBTYpHI.

3aremM MOXKET NPEeACTABHTH HHTEPEC HHKapHATHBIH KJieBep, BhiCEBAEMbIi B
OxHuoit EBpone B cMecH ¢ O3HMOH POXBIO JJd MOJYYEHHS CaMOr0 PAHHEro
kopma Becuoil. lllabnap monaxeH ObiTh HCNBITAH He KakK «BooOlle mabuap»,
a BO BceM pasHooOpasuH ero pac, umeiomuxcs B Hpane u Adrauucrane;
rakXe JOJKHbBl OblTh HCHOBITAHLI M JApYyrHe ofHoJeTHHE (opMul G06GOBLIX,
HMerolHecs B 60TaHHYeCKHX cajax (HamMX H HHOCTPAHHBIX), HJIH B JHKOI]
gopme,

Beenenue asorocoGHpaTte/edl 3TOro THMA AB/AETCA OYEHb BAMKHON Me-
poH 3aMeHbl HEAOCTAIOLIHX A30THCTBIX YAOOpEHHH H HaBo3a, NPHUEM 3TOT
ryTh CBOOOJEH OT HEKOTOPHIX Ae(eKTOB, KOTOphble XapaKTepHbl JJI HABO3a
H oco0eHHu JaoT cebs uysBcTBoBaTh B Cpenseii Asuu. 31ech Beck a30T
yaoOpenuii monanaer B mouBy, 0e3 BCSIKHX MOTepb, a KPOME TOro, HE Tpe-
OyeTcsi BLIBO3KHM; 3TO €CTh HaBO3, PacTyLlHi Ha TOM caMOM foJjie, KOTOpoe
HyXKaaeTca B yNoOpeHHH, H K TOMY e He TpebyeTcs H NOACTHAKH JJIA H3-
rOTOBJIEHHST y100peHHs.

Ecan 6b1 ynajsock HARTH 6060BOe, KOTOpOE JONyCKaeT MOJACEB MOJ XJIOMN-
yaTHHK mo crnocoGy B. I'. [lerpoBa, To 3TOT npHeM MOXHO HPOBOJHTL METO-
JHYECKH M TeM OGecleyuThb XOpoIllHe YPOXKaH XJONMYATHUKA jJaXe NpH Bpe-
MEHHOM OTCYTCTBHH MHHEPAJIBHBIX a30THCThIX yaoGpenuit. [Tpeanosoxum
(pagu KpaTtkocTh obo3HayeHus), UTO THM CaMbIM a3oTocobupartesneMm Oyzer
MaxHTHUK; TOrla STOT THIOTETHYECKHI ceBOOGOPOT NpHHAN Cbl Takol BHA:
) sumens ¢ mojaceBOM JiouepHsl; 2) JonepHa; 3) aouepna; 4) u §5) xJon
IATHHK + Ma)XHTHHK; 6) XJONYATHHK + 03HMb; 7) 03UMb 1 JIETHHE [TOKHHB-
Hble KYJIbTYPhl -+ Na*KHTHHK; 8) M 9) XJIOMYATHHK -+ MaXKHTHUK.

HyHo AymaTh, YTO NATh NOCEBOB MAXKHTHUKA H TPH roAa JIOUEPHE, Aa-
Ke eciu NPUHATH BO BHHMaHHe TOJLKO €€ KOpPHeBble OCTaTKH, MOINH Ghl
obecneyuTh AOCTATOYHBIM KOJMHMUECTBOM a30Ta II5iTh YPOMKAEB XJOMYATHHKA.
MoHO HATH eule JaJjbllie B NPEANOJIONKEHHNX M JONyCcKaTh, YTO Iapa
«X/IOMYATHHUK + MaxKHTHHK» MOMKET noBropAThes 6e3 yuiepGa He TOJLKO JABa
roga moaApsan, HO H foJsllie, 9TO MO3BOJIHA0 Obl VBEJIHYHTL NMPOULUEHT JoLa-
IH T0J XJONYaTHHKOM 0€3 CHHIXKEHHfA ero ypciaeB, HO [AJd  3TOr0 HaIo
umers 8 pykax takod cudeparop (Oymer Ju 5T0 MaKUTHHK, WJIH HHKApHAT,

! B. H. Cepnyxopa. INaxurnnk (mamGona). Pacrennesoncrso CCCP, 1933, uanm.
BHP, 1. II, ctp. 457—476.
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HJH <«aJleKcanJpHen»), KoTopulii Mor 6nl ¢ yinexom nodcesarvca ¢ o0ceHu
nod XAONYATHUK & HAKORNAATL K 8ecHe 8 3eacHoll macce do 100 ke asora.

Uewm ynaunee Gymer paspelieHa 3Ta 3ajgada, TeM mojHee Mbl Gylem 3a-
CTPaxoBaHbl OT MaJi€HHA YPOXKAaeB XJIONMYAaTHHKA B MepHOJALl HELOCTAaTKa MH-
HepaJbHbIX yaoOpenuii. Ho He TONBKO npH HepocTaTKe a3oTHCTHIX Yao6pe-
HUi, a H B JdaJbHeiilleM, Korjga MuHepaJibHble yroOpenns 6yayT B H306HIHH,
Heobxo0uMO @cCe-TaKu COXPAHUTb KYAbTYPY 3BUMHUX a3oTocobupareael,
Tem Ooslee, 4TO HX MOXHO HCHO/JIB30BATh HE TOJBKO Ha 3e€/eHoe yaoGpeHue,
HO M JUI 3uMHeld nodKopmKu CKOT@, OCOGEHHO MOJIOYHOTO, KOJHYECTBO KO-
toporo 8 CpenHeil Asum TpeGyeT yBeJHYeHHS W KOTOPbIH Tax Hy:KAaeTcs B
GesikoBbiX KopMax. BooGime ¢ moMolIpio O3HuBIX KYJALTYP pPasHoro poja
(3epHOBBIX, KOPMOBLIX H CHAEPATOB) Ba)KHO HCIOJb30BaTh 100aBOUHYIO COJI-
HeuHyio srepruio, kotopas B Cpenneit Asuu 1OBOILHO OOHJILHO MpPHTEKaer
He TOJIBKO OCEHbIO, HO H BeCHOH ([0 Mocepa XJiONYaTHUKA), HO YJIOBHTH KO-
TOPYIO MOIKET TOJIbKO pacTenhe, elle C CCEHH 3aroTOBHBIIEE aCCHMHJHPYIO-
I[YI0 MOBEPXHOCTE; MO3TOMY clefoBajo Obl BooOlile HE OCTaBIsATH Ha 3HMY
110J151 He3acesTHHBIMH.

B 3axaBkaswe ycJOBHA MJIA O3HMOH KyJabTypbl 6060BbIX Ha yaoGpeHue
eute Gosiee G/1aronpHATHBI: BO BJAXKHBIX CYOTPONMHKAx 3MMOH HET MOPO30B,
oGbiubbix B Y36ekucrane. Hanpumep, ecau B CyxymH BbinagaeT HHOrAa
CHEr B sIHBape, TO OH MaJaeT Ha UBeTYUlHe PO3bl, He MPHHOCA HM Bpera.
TaKk KakK OH ObICTPO TaeT. 3aTe€M B 3THX paiioHaX OCaAKH CTOJNb OOGHJBHI,
4T0 OpolieHust He TpeGyercs. Jlo ¢HX NMOp nmpUMeHeHHe 3eJeHOro yaobpenns
Ha lOre uMeno mecto riaBHeiM 06pasoM Ha MJAAHTAUHAX 4Yasd H LHTPYCO-
BbIX, TeNmeph e obpaileno pHamaune (Kymxuuckuit) 1 Ha 3HaYATE/BHBLIE
MJIOMIaAH KYKYPY3HBIX MOJIEH, KOTOpPHIe MyCTYIOT C CeHTAGPA HJIH OKTAGpA
L0 Havaja Mas, a MeXAy TeM, Ha HHX MOMHO 3a 3TO BpPeMs BLIDACTHTB OT
50 mo 100 T 3eseHoii Maccel Ha rekrap, ocoOeHHO eC/IH NMPHMEHATh (ocdo-
PHUTHYIO MVKY H Kayuiinyio cogs. Ilpu Goabininx ypoasix BIOJHE BO3MOMKHO
yacTh Macchl ynorpe6isAaTh B KOPM CKOTY H BCE-TaKH MOJYYHTH XOPOIIHi]
ypoxKaii KyKypy3el 3a cueT 3allaxuBagHa ocrajeHoi wmaccel. Kpome Toro,
BO3MOKHO MOJIyYeHHe BECHOf LleHHOH NMHUIEBOH NPOAYKIIHH, a HMeHHO: yOpas
«3eJieHble JIOMATKH» DaHHEro ropoxa, oCTaJbiyl0 Maccy 3amaxaTh Ha YAO-
OpeHHe WJIH HCIOAb30BaTh JJIsi KOPMJEHHS XKHBOTHhIX. KpoMme osuMmoro ropo-
¥ A al FHUIY ARHBAR I BRAM EHR A" R KR EMERAB S S0 BT PR I & * B

[MOCeBHOro MarepHaJa, XakK, HanpHMep, OJHOJeTHHe KjeBepa: l[HKé!]’)HEI]‘I-!bIﬂ.
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NepCHACKHI H aJeKcaHAPHHCKHI; 2 Ha KHCJABIX JKe nouyBax 3aKaBKased, B
orinune ot KapGonartHbix mous Cpeaneli Asimn, BO3MOXKHA KyJIbTypa Cepa-
A€l H JIIONHHA, MPHUYeM d MHOTOJETHHH JIOMNHH Haijer cBoe MeCTO, Ha-

! Koneuyno, aas moOJYyYeHHS 4eTKOro OTBeTa Ha MNOCTaBJeHHHN BOMpPOC HYXHA AOMOJ-
HHTeJbHasy SKCNepHMeHTaabuasg ero npopabotka. Ho nonmomurtensHoe pemende Guio Obi
BJsercsi HacToAhKo GaaromapHoif, uToe:

oueHb 3aMaHyHBo, H pafoTa B 3TOM HanpaBleHHH $
OHa AOoAMHA NpHBEAeub K cefe BHHMAaHHe cpelHeasHAaTCKHX ONBITHHKOB.

* B STHX YC/JAOBHAX BINOJHe OCYMECTBHM BLILEYNOMAHYTHIE  «eruneTckufi naono-

CMeH»: 3HMON — a3oTocoGHpaTenNb, JieTOM — KyKYpy3a.
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npuUMep, JJIs 3aKpeljieHH: KPYTHIX CK/JIOHOB MEXKAYy TeppacaMd Ha 4YaHHbBIX
# UHTPYCOBBIX MJIAHTALHAX.

Kpome mosiyyeHHs! 3ejieHOH Macchl Ha KOPM H yAoOpeHHe, 3HMHAS KYJ/b-
Typa asorocobHpaTe/eil B 3aKaBKasbe ell¢ OYeHb BaXKHA KaK CPeICTBO
©opu0bl ¢ 3posHell, npuHuMalouleii 0ocoGeHHo GoJbIIHe pa3Mephl TaM, TAe ro-
IoBoe KoJiHuecTBo ocankos pocturaer 2000 mm.

KykypyaHble paitoHbl MOryT camMH ce0si 0OCJAYXHTb MOCEBHbIM MaTepHa-
10M, HO MOTPeOHOCTh B CeMeHax JIONMHHA, cepajie/lsibl H ropoxa LIf KYJbTy-
pPbl Ha IHTPYCOBBEIX H YahHBIX MJIAHTAILHAX Jydiie YAOBJIETBOPHTh 3a CYeT
npuBo3a ux c¢ Cesepa, 4yToGbl HE OTHHMAThL UEHHBIX IUIOMIAZeHd OT IOMKHBIX
KYJBTYP.

Hrak, eciu Ana Hayajda MOXKHO Gblio YBEJHUHBATH pe3epBbl ceMfAH 6o-
OOBBIX MYTeM BHIHCKH H3-33 TPaHHLbl, TO B HETEpecax CJAEAYIOLUIHX JeT He-
OOXOAHMO HEMEMJEHHO MPHHATH Pl CHCTEMATHYECKHX MEpPONpPHATHH mo
PAa3BHTHIO HOBLIX 0YaroB CEMEHOBOJCTBA IleHHBIX asoTocobupartenei, KOTO-
pble MOMOTYT HaM pacliHpuTh semJjenenne Ha Cesepe H NOALEPKATh YPoO-
yKau xyie6os u Kaprodeas B Llentpe, a B cyGTponukax — oGecnedynTb X0po-
(IHe YPOXKaHu TAKHX BaXKHBIX TEXHHYECKHX H NHLIEBLIX KYJbTYp, Kak XJoOIl-
JATHHK, 4aH, IHUTPYCHI.

B cyGrponukax MsArkuii KauMar 6/aronpHaATCTBYeT BCTABOYHOH KYJbTY-
pe azotocobupareneil, a B KoutuuHeHtanvHoii CuOGupn nmeerca apyroe o6-
CTOSTEJIBCTBO, TaKMKe OTKpBIBalolliee IMHPOKHE BO3MOMKHOCTH [JIsi NpHMEHe-
HHSA 3€JEHOro VA0OpeHHs,— 3TO HAJMYHOCTH LAPOBBIX MOJel mepex spoBoH
nirenuneil, K stomy npucoeanusiercss eme H TPYAHOCTh BLIBO3KH HaBO3a,
ACTO Co3/laBaeMas JaJbHOCTBIO PACHONOMKEHHA MoJiell oT ycalnObl H ropH-
CTBIM XapaKTepoMm MecTHOCTH, ocobGenno B Boctounoit Cubupu. Uro kacaer-
csl BhifGOpa pacTeHHil Iaf 3eneHoro yAGOpeHHA, TO Te MPHYHHEL, KOTOpLIe
IPENATCTBYIOT PaclpoCTPAHEHHIO OJHOJEeTHEro JIonnHa Ha censepe Esponeii-
ckoif yacty CCCP u nmpHBOXAT K MBIC/IH O 3aMeHe ero JIIONHHOM MHOrojer-
num, B Cubupu eue Gonee Bolpamenbl. Ciofa OTHOCHTCSH BO3MOXHOCTB Bhbi-
pallHBaHHsl CBOMX ceMsiH u ropaszo Gossinas ux TpaxcrnoprabensHocts. Ko-
yeqHo, B AaTtailickom # MHHYCHHCKOM Kpae BO3MOXKHA KYJbTYpa H OOHOJET-
Hero JIONMHHA Ha CeMeHa, HO W TaM BO3MOXKHOCTh o6oiiTHCs 30 Kr BMecTo
spicea  180—200 Kr uacTo MOXET HrpaTh pemamulylo pojb. B psane
CIIYUALT ., MRARAHRLY, v OKANKATE R, TOHHK.WFOEORFEE PR, PATULTRC AL 1 FULTTLE. ..

[104YB, HO Ha MCYBaX COMIOHUEBATHIX H cnabouienounbix OGyner GoJjee MpHTO-
J1€H, 4eM JIIONHH, AJ8 TMOJCEeBa MOJA APOBbIE Y 3aNaXHBAHHA HA CJEAYIOLLIHH
rof B MapoBoM Ioje (omaceHHs, 4To JOHHHK OyAEeT 3acopsATb IoJsis, He J0/1-
JKHbI HME@Th MecTa, Halo JIHUIbL He JONYCKAaTh MJIOMOHOIIEHHS) .

Hrak, B caMbiXx pa3Ho00pa3HbIX KIHMATHYECKHX H MOUYBEHHLIX YCJIOBHAX
eCThb BO3MOXKHOCTB MCIlO/Ib30BaTh 3eJIeHoe YAOOpeHHe KaK MpHeM, MO3BOJs-
(OIH, B OXHAAHHA BOCCTAHOBICHHS H pacuiKpeHHs NMoceBa KJeBepa H Boc-
CTaHOBJIEHHs JKHBOTHOBOJCTBA, Gosiee OLICTPO BBeCTH B 0GOPOT X03slHCTBA
rpoMajgHoe KOJHYECTBO a30Ta U TeM CIOoCODOCTBOBATh MOJAHATHIO YpoXkKaeB H
x71e60B H pAxa TeXHHUYeCKHX KyabTyp. Ho HYXHO uMeTh B BHAY, UTO Jaxe H

|
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TOrja, KOrjaa niomasis noj KI1esepoM IOCTHTHET 257 0T MOCeRHOIl Moia s

B MOJ30JIMCTOH M0J0Ce, HET CMbIC/Aa OTKA3BLIBATHLCSA OT NMPpHMEHEHHHA 3€JIeHOro-

yROGpeHHs MujJ O3WMble C TeM, 4To6bl HABO3, [GOJYYEeHHBIH OT CKAPM/IHBAaHHS
K/ieBepa, HanpaBUTb MOA KapTodesb, CaxapHyio CBeK/1y, KOHOILIO, TaGak u
Apyrue leHHble KVJbTYPHL.

M3 uncna uCTOYHHKOB a3oTa HaM OCTaerci elle yKasaTh Ha HeoGXOlH-
MocTb GoJee IMMPOKOro HCHOJAb30BAHHS a30Ta TOPOACKHX OTGPOCOB M 430Ta
Topa.

O6ee cogepskauve asora B oTOpocax 4YesJ0BEUECKOro OpraHMama s
Oyaymero nHacenenus Hamero Corosa B 230 MuiH. 4e/IOBeK MOXKHO NPHHATH

‘paBubiM 1100 ThIC. T. DTO GBLIO GBI KpYNHO#i CTaThell, B HECKOJIBKO pas

MPeBbILIAIoIIeli pasMepbl 10BOGHHONO YPOBHA Halleil a30THOI NMPOMBILIJIEHHO-
CTH, ecau Obl 3TH 0TGpOCHl He OBLTO TaK TPYAHO cobGupaTs. B ropomax omm
YXOOAT B KaHaJH3alHIO, a B JepeBHAX OO BUIOI MPOLEHT HX pa3bpachiBaeT-
ca rie nonajo. OueHp TPyAHO CKa3aTh, KAKYIO 4acTh H3 HHX yAacTcs HC-
MONIb30BATE. JICHO JIHIIb OJHO, 4TO NpH HBegocTaTke )-'nf}ﬁpermﬁ Boob1e,
HeJIb35 HCHOPHPOBAaTH OOJIbllIHE BO3MOMKHOCTH, KOTOpHIE MPEACTaBJSET 3TOT
HCTOYHHK a30Ta, 0COOGEHHO HPH OJHOBPEMEAHOM HCMOJb30BaHHH Topda.
PacnpocTpaHenne nmpueMa NPHUrOTOBJeHHst TOp(o-(eKalbHEIX KOMIIOCTOB B
HACeJIeHHBIX IYHKTaX, He HMeEIOIIMX KaHaJIH3alluH, BaXKHO He TOJBKO C TOY-
KH 3peHHs COXpPaHEHHs a30Ta, HO W C TOUKH 3peHHs caHuTapud. Tam, rae
HeT TOp(da, IKCKPEMEHTEl CJIELYeT KOMIOCTHPOBATH ¢ 3emJei. !
[Ipeanourenne neped KOMIIOCTHPOBAHHEM, AAMOLIUM TPOMO3/KHI NPOAYKT,
3acayxuBaj Obl APYrodl myTh, TPHBOAALIHHE HE TOJBKO K oﬁesaapa}{mnaﬂuio-

- HEYHCTOT, HO H K NOJIYUYEHHIO IIEHHOTO KOHICHTpaTa, Goratoro as’oToM H Co-

IepKALIero 3aMeTHoe KoaudecTBo (ocdopa,— 3To XJOPHPOBaHHE (eKanb-
HBIX MACC H HX BBHICYUIHBAaHHE Ha JHCKOBOH cyumujike; ? HO 3TOT cnoco6 mpH-
MEHHM JIHIIBE B TOM CJydae, ecJii pacxXoJlbl Ha TOMJIUBO HE BXOAAT LEJHKOM
B CTOHMOCTH NMyApeTa, a YacTHYHO MOKPHIBAIOTCA ropofoM (nmo craTtbe obes-
YPCHHBaHA W YN HEYHCIT1T, 110 eC1F yCnusts; P~ sUTOPBIA 1P
rOTOBJIEHHE MYIAPETOB MOXKET BECTHCh 3a CYeT CONHEYHOro Temia. JTo CJe-
noBaJso Gbl ocyllecTBuTh, Hanpumep, B Cpenneil Aauu, rie ropojaa, Kak npa-
BHJIO, HE HMEIOT KaHAJHM3allHk, a KJIUMaTHUeCKHe VCJI0BHs obecneuuBalor
Oe3/0KAHe W CHJBHBIH COJIHEUHLIH HarpeB B TeUEHHEe JIETHEro IOJYTOIHA.
MoxkHo MpelcTaBUTh jlaXke BO3MOMKHOCTL MOJYYeHHs CEePHOKHCJIOro aMMo-
HHA, ecaH Obl KHIKHE BblAeJeHHs H3 ofulecTBeHHbIX yOopHbIX cobHpasHCh
TOHKHM CJICeM B IJIOCKHX BMECTHJHLIAX C 3auepPHEHHbIM JHOM H TyAa XKe

1 B kauecTee Xxopollero nphMepa HCMNOJAB3OBAHHA ¢eKalbHHIX Mace Ha  HYHAN
geMJede/ Ml IIpH  OJHOBpPeMeHHOM pa3pelleHHH Bompoca of mX yAadeHHil M3  Hacejed-
HEIX MeCT NMpHBeAeM CJHEAVIOULHI ciaydall, HMeBWMA MecTo B OOHOM M3  HeGOJBIIHX
roponos Cpeaneit Asun, OKpecTHhe KOJXO3HHKH B3siH Ha ce0d 3.3(,‘:0le O TOPOACKHX
vOOPHLIX,— KOTZla $iMa 3anojHseTci HEYHCTOTAMH, OHH pANOM BHKANbBalOT BTOpYIO, H
Ha Hee nepexocurca Hasec. B mepeyio ke AMy JfoGaBiafercs 3eMas. ITOT  KOMIOCT
apeer B TeUeHHe HeCKOJBKHX MecslleB, Nocjie uero BHIBO3NTCA Ha Noas Macea, YiKe
COBEPMIEHHO JIHIDeHHAan 3anaxa.
® C. I1. I'ycer (aucceprauus).

BBOAHJIHCh KHCJbIE 0TOPOCHI (HampuMep, cepHas KHCJIOTa C NMPOTPABOYHBIX
LeXOB X/JIONKOOYHCTHTEJIbHBIX 2aBOJI0OB HaX OHCYJb(AT), a 3aTeM KOHUEHTPH-
pOBaHHBIN pacTBOp CHycKaJjcsi Obl B 3aLIHLIEHHKIE OT COJHIA pe3epByapbl
AJsL KPHCTAJUIH3ALKMH CcyJb(aTa aMMoHus.. TOuilo Tak XKe COHEUHLIH Harpes
Mon Obl GBITH HCMOJL30BAH AJA MPHUTOTOBJIEHH MyJApera H3 OGLIYHON cMecH
HEYHCTOT NPH YCJIOBHH NpeaBapHTe/NbHOTO XJjopHpoBaHusd, Torla cpasy jo-
CTHraJIock Obl HECKOJIBKO Iesieil — COXpaHeHHe aMMHaka, obessaparkHBaHHe
H ycTpaHeHHe 3jioBoHHsa. Ho u Tam, riae XumiyeckHe MeTOAbl BO3JEHCTBHS
HeocTynHbl, cosHiue CpeaHeil A3iK MO3BOJSET NPHMEHUTH DAL MPHEMOB Ya-
CTHYHOTO HJIH IOJHONO HCIOJBL30BaHHS (DeKasbHBIX Macc ¢ GOJBIIUM YCITé-
XOM, ueM rae Obl TO HH 6blL10. !

Yro kacaerca topa, T0, KpOME MPHMEHEHIs B MOACTHJKY H IOBBILIEHH,
TakKHM 00pa3oM, KayecTBa HaB03a, NPH OAHOBYEMEHHOM YBEJIHYEHHH €ro Ko-
JIHYECTBA, BAXKHLIM fBJIAETCA NPHIOTOBJEHHE TOPMAHBIX KOMIIOCTOB, C BBe-
JleHHEM pa3HoOGpa3HBIX BelecTB, MOMHMO (exanuii, Kak, HanpuMep, HABO3-
HOH JKHXKH, IITHYbEro MOMETa, COPHBIX Tpas, 6apirl (ecjH OHA HEMNOJHO HC-
MOJB3YeTCsl A KOpMJIeHHs) ¢ Ro6aBKoil 30/7bl, 0COGEHHO B cJydae npHMe-
HeHHs1 KHcjoro Topda, npyaoBoro uia H mp.

[Tpu npurortosienun Topho-pexanbHoro y106peHHs B Hero BXOAHT elle
azor Toptha, a uvacthio Topdh Kak TAKOBOH NpHMeHseTca Ha yaoGpenne. Ho
HYKHO CKa3aTh, 4TO a30T Topda He/b3s MeXaHHYeCKH IPHUYHC/IATE K a30T)
(ekaJbHBIX Mace, TaK Kak a30T Topda ropasio TDY/AHee NOABEpPraeTcs MH-
HepaJH3alHH; TMOITOMY eABa Jid CTOHT MBITATECA MOJACUHTHLIBATH YCBOSAEMYIO
yacTh asora Topda, HO MONKHO CAesaaTe NPHOIH3HUTENLHOE NOMyLleHHe, YTO
CYMMapHO C NoMOWIBI0 (eKalibabix Macc H Topda Mbl JErko cMoxeM 1aTh
JONOJHATEbHO 0K0o 500 THIC. T JIerKko MHHEpAaJIH3YIOlerocs asora.

B uTOre MOXKHO CHenaTh 3aKIAOUeHHe, UTO Mbl pdAcnoadzaem ozpomtell-
UM BO3MONCHOCTAMI KAK 8000we 044 paduKkaivbHoll nepecTpolKit asoTHO-
20 basasca g nautem 3emaedeauu, Taxk u 018 HeMeOAEHHO20 UCNPABAEHUS
ocobetno oCocTpueuwezocs 8 YCA06UAX BOCHHO20 8pemenu Oepuyura, A3oTa

SARIIOYEHAE

Kak 370 siIBCTBYeT H3 BCEro CKa3aHHOro Bhillle, pa3peuieHHe npobseMs
asora JOJIKHO COCTOATH B COYETAHMH ABYX uyTei: 1) moseimende oGecre-
4eHHOCTH MHHEDaNbHLIMH YJOOpPEHHAMH MPEH/le BCEro TEXHUYECKHX KYJBLTYD
H 2) MaxkcHMaJjlbHOE HCIOJIb30BdHHE «OHO/IOTMYEecKoTO a30Ta» 3a CYEeT pac-
LIHPpEeHHs KYJAbTYphl asorocobuparesieil, jydineii opraHu3alHH HAKOMJIEHHA H

TIPHMEHEHHA HaB03da H MOOHJIH3AIHH APYTrHX MeCTHbIX pecypcCoB '\'106{}&’1{!1}“‘}

(ropd, dekanuu 1. a.). Ilpn stom Ha passuune B cHcTeme yroOGpeHHii mpw

1 Cioma OTHOCHTCA MpeXJe BCEro pasge]bHoe coGHpanHe MUAKHX W TBEpPABD
BHAEJEHHH ¢ TeM, 4TOGH TONBKO NEpELle CTeKaJiH B fAMY, a BTOpHE BHICHXamn Gen
Ecikoit npuMec. Ho Gonee nonmoe Hemonb3oBaHHe TexX M JAPYrHY  BO3MOXKHO — Op
3aMeHe $IM HaJ3eMHEIMH YCTPOHCTBAMH ¢ MOCTOAHHON npHCHNKOH BuAedeHui a&ccoBoii
NOYBOH, NpeKpacHO MNOAMAIONIE/css TOHKOMY H3MeAbUeHHio, uTO MO3BOJAeT YMEHbUITh
KoJqiH4ecTBo ‘BBoguMoro Gaanacta (I1. S, ypoe).
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BO3LAEJNbIBAHHH TEXHHUYECKHX DacTeHHil H MPH KYJbType XJebG0o3 HYKHO CMO-
TPETh OTHIOAbL HE KaK Ha BPEMEHHOE€ TOJIbKO fBJIEHHE, 3aBHCHIIEE OT TOro,
4TO Halla MOJOoAasi XHMHYECKas NMPOMBILLIEHHOCTh He MOMKET JaTh CTOJILKO
e ynobpenus xJebaM, Kak XJOMNUYATHHKY HJIH CBekse. $IcHO, 4TO MO npH-
YUHAM 3IKOHOMHUECKHM H BIOpeIb OCTAHETCH OCHOBHOe pa3jiHuHe B 3TOM OT-
HOLIEHHH MEXIY TaKHMH KyJbTypaMmH, IJIOMIaAb MOJA KOTOPhLIMH OrpaHHYeHa
(xsromok, uail) H AJS KOTOPBLIX MBI MOMEM CYU[€CTBEHHO H3MEHHTb TOJBKO
ONHH MHOMKHTEJdb (BBICOTY ypolKaeB), M TakKiMH KYJbTypaMd, Kak xuela H
KJIeBep, A1 KOTOPLIX MBI MOMKeM MeHATh 00a MHOoXKHTead (mIollafsk noceBa
H ypoiKaH), onpelejsiiolide BaJOROH cGOp MPOAYKTOB.

Ho, KoHeyHo, MBI TOBOPHM O JIBYX MPOTHBOIOJNOXHBLIX €noco6ax MmoCTpoe-
HHUA CHCTEMBl YI00peHHs TOJLKO pajld MepBoro NpUGIHMKEHH:A, HA CaMOM Je-
Je 31ech HMeeTcs: psf mepexoioB. Tax, Ha O {HOM KOHIE 3TOrO MHOTOLBET-
Horo crnektpa Gyner crTosiTh Ge3HABO3HOE XO3AHCTBO YaWHBIX H LHTPYCOBBIX
ruIanTanui, rie aas Gope6bl ¢ 3po3Meil H AJsS HAKOIUIEHHS OpPraHHYecKoro
BellecTBA HYKHO, KOHeYHO, MpHOEraTs K CHIepalHH, HO B OCHOBe cHabxe-
MHe PAacTEHMH MHHepaJbHOH MHINEH JNOJIKHO CTPOMTHLCS HA BHECEHHH MIpoO-
MBIIIEHHBIX yaoGpenunit. B xnonkoBoM xo3sgicTBe, Hapsay ¢ GoJbIIMM 3HA-
[eHHeM MHHEepaJbHbIX yI00peHHil, YyiKe BBICTYilaeT BaxKHas PoJib JIOLEpHH,
MOABJAIOTCA CKOT H HaBo3. B Gosibiueil Mepe COBHr B CTOPOHY HaBO3a HMeEeT
WeCTO B CBEKJIOBHYHOM XO3AICTBE, W elle GoJslie ITOT CABHr OVIeT B cepep-
HOM 3eMJIefle/IHH, IJle 3epPHOBbIE 4YepelyioTcsl ¢ KJaeBepoM H Kaprodenem;
3ech GYAeT CHIBHBIH YKJIOH B CTOPOHY «CBepPXHABG3HOTO» Xo3diicTBa (0AHA-
KO Jien OyAer mosydarsh MuHepanbHoe yzobpenue), Ho ecin yvaiinble maan-
raqun Ha IOre u Mosounoe xo3siicTBo Ha Cenepe ABJAIOTCA KOHTPACTaMH,
ro ¢ HUMH OCOHME KOHTpacTHpyer Ha BocrToke cTenmHoe Xo3ffCTBO Heopo-
maemoit uacra Kazaxcrana, Kupruzuu u 3amanuoit CuGupu, rie naxe HaBo3
ellle HeJ0CTATOYHO MCMOJb3yeTcs AJs yaoOpenus. B GesnecHbIX CTemHbIX
pajioHaxX OAHOH M3 MoMex fIBJAAETCS TPAaTa HABO3a HAa MPHIOTOBJIEHHE TOILIH-
Ba (KH31Ka), a B JIECHBIX H TGpHCTRIX MecTiiocTAX Bocrounoii CuGupu Bbi-
cTynaeT Apyroe MpemnsiTCTBHE — TPYAHOCTb BbIBO3KH HaBO3a Ha y4YacCTKH
[alIHK, pa3GpocaHHOM cpelu TalrH, 4TO 3acTABIHET AYMAaTh O NMPHMEHEHUH
TaMm 3ejieHoro yaoOpenus. Tak HHOr/la MOTYT CXORAMTBCH B H3BECTHBIX OTHO-
UIEHHSX KPaHHOCTH — BJAXKHbIE CYOTPONHKH W KOHTHHeHTanapHaa CuOHPS.

MeK1y HazBaHHLIMH KOHTPACTHPVIOLIUMH THmaMu OGyHeT JieKaTb, KOHEY-
HO, LleJgass raMmMa nepexoloB B NOCTPOEHHH CHCTEMBI y)'l(')li)pﬁliliﬂ B CBAA3H C
MHorooOpasueMm YCJIOBHI B Pa3HbIX UacTAX Hauwieid poauHsl. Koraa mbl ropo-
PHM O XeJaTeJIbHOM CPeHEeM YpoxKae HJIH O cpeiHeM OanaHce BHeCEHHS N
BBIHOCA MHTATEJbHLIX BEUIECTB H3 MOYBHI, TO HAJO HMETh B BHALY, YTO Cpel-
HHEe 3TH CJIaraloTca M3 BecbMa pasHoO0Opa3HbBIX KOMIOHEHTOB.

Kposme Toro, camo coGoio pasymeercs, 9TO MNPH IUIAHOBBIX NpPeANoJoKe-
HUAX, Kacalouluxcs OJHOH IecToli CVIIH, MPUXOAHTCA NPHOeratb K HEKOTO-
poii o6uweli cxeme. Ho or Hee B oTaenbnbix ciayuaax Oyayr HaGaoozartbes
yrerynienus. Tak, H3BeCcTHass YacTh a30THCTHIX YAOGpeHuii MoxeT GbiTh
*HATA C TeXHUYECKHX KYJAbTYp W mepeiana opolliaeMeiM xjebGaM, u6o 60.b-
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uine 3aTpaThl HA OPOIIEHHE HYKHO OKYNAThb BBICOKHMH YpoKafaMH. To4HO
TAK K€ KVIbTYpa 3J1aKOBbIX HAa KpadHeM Cepepe CBfi3aHA C NPHMEHEHHEM
430THCTHIX YAOOpPCHUI.

OnHako BCe 3TO He MeHseT OCHOBHOIO HanDaBlieHHsi B pa3pelieHHH a3oT-
HOTO BONPOC& HA TPOMAAHOH IUIOHIAAH 3EPHOBBIX KYJIBLTVP.

B sakmioyeHue s Xotea Obi OCTAHOBHTBCH Ha CAeAYIOUIeM: ceifyac Mbl
MPOEKTHPVEM B KadecTBe O/HMKaHIIeH NMepChoKTHBB MJaH asoTHoro OaJjaH-
ca, B OCHCBHOM 0asHpYIOLUMICA HA pacLIMPeHHI KYJbTYpbl a3oTocobupare-
Jeil, Ha «a20T GHOJOTHYECKHii», 4 B 3aJlaHHH XHUMHUYECKOH NMPOMbIULIEHHOCTH
MCXOAHM H2 MLHHMAJBHOW .-NMOTPEOHOCTH TEeXHHUECKHX M ApYrux Oosee LieH-
HBIX KYJbTYpP B MHHEPaJbHBIX a30THCTHIX vaoOpenusax. OaHako 310 BoBCe
HE 3HAYHT, 4YTO Mbl CTABHM TEM CdAMbIM KaKHE-TO OrpaHH4Y€HHA AJ1 BO3IMOMK-
HOCTH JAajpHelniero, 6c/jee RLICOKOro POCTAa XHMHUECKOI a30THOH MPOoMBbIli-
JIEHHOCTH H NPHMEHEHHS MHHeDAaJbHBIX a30TVCTBIX yaoOpeHuil. ToT nJan
cJelyeT paccMaTpHBAaTh Kak OAMH H3 3TAaNOB HA NYTH K JAaibHEdmeMy po-
CTY, B Mpolecce KOTOPOro Mbl CMOMKeM H AOM:KHbI OyAeM 1a/eKo onepennTh
CUHTasUIHeCsd paHplIe MNepejoBhIMH B TEXHHYECKOM H 3KOHOMHYEeCKOM OTHO-
meHnax crpanbi. [lesio B ToM, ATO oTBeHalOIKiE HALIEMY IJIaHY pasMep npo-
AVKIIHH XHMAYECKOH ITPOMBILLIEHHOCTH, | Jae B npejejax CHpoeKTHPOBAH-
Horo 6GajaHca, 3HAUHTEJBHO MpEeBbIIIAeT CYMMY A0BOEHHOH MNPOAYKUHH He
TOJILKO TaKoil, Hampumep, cTpaHbl, kak [epmanus, Ho u [epmanuu u HAno-
Hun, BMecTe B3ATHIX. Omnako waveueHunid poer npoaykuuu B CCCP ewme
He 03Ha4YaeT HAChILIEHHA CeNbCKOIro X03AHCTBA [VKaMH, TOrnla Kak B Ha3BaH-
HbIX CTpaHax OTCYTCTBYET OCHOBa XO3MHCTBEWilOro pacuera JJs AaJjbHelille-
ro KpyMmHOro pocTa XHMHYECKOH MpPOMBIIICHHOCTII B OyAylUleM BCJEACTBHE
Ve 3HAUHTENbHOrO HAChIUeHHA TYKAaMH COBPEMEHHOI MOCeBHOH mJioltanH H
HEJOCTATKA B 3eMEJbHBIX pPECcypcax AJs paculipeHds 3Toi mjoilaau. ¥ Hac
He, TIOMHMO BO3MOMHOCTH DACUIHPEHHA NalllHi, OCTAIOTCHA, M4XKe NMPH Cylle-
CTBYIOLIEH MOCEBHOH IVIOLIaAH, TPOMAaJHENIHE BO3MOKHOCTH I pacIIHpe-
HUS NpHMeHeHHsi yaroOpeHuil B OGyayiieM,— 370 MJoWaAb (10X 3ePHOBLIMH
xne6avu. A Koraa asoTHas npoldykuus Gyaer ofcayxupaTh H Xjeba, pas-
Mepb! Hallel a30THON MPOMBINIIVIEHHOCTH MPER3OHAYT MO MOHIHOCTH Heé TOJb-
KO CYMMapHVYI0O MOULHOCTE 3aBOJIOB eBPOMEHCKHX CTpaH, HO OHU CMOTYT
KOHKYPHPOBATh U C MHPOBOIl TPOMBILULIEHHOCTBIO, €cai Obl  3TO 0Ka3aloch
HY A HBIM.,

! 310 oTHOCHTCA K CVMMe MiHepaatHbIX I\"?.ﬂ"'!!\"l{!-lﬁ. d He ToABKO K OIHOMY a30TV.
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