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®H3HOAOTHS PACTEHHH

M. X. Yaiinaxsy u A, A. MerpabGsaHn

K Bompocy o BiusiHHM a30THCTOrO NUTAHHUA HA
pa3BuTHE KIyOeHbKOB Ha KOPHAX 60060BbIX
pacTennit

1)

Asortucroe nurawne GOGOBBIX pacTeHHil CBfi3aHO Kak C norJaomnie-
.HHEM KODHSMH a30THCTHIX COCJTHHEHHUI M3 MOUBH, TaK H C AEATEABHOCTHIO
NPOHHKAWIIHX B TKAaHH KOPHEH KJAyOeHbKOBBIX GaKTepHii, pasMHOKAa0-
IHXCA TaM H CBA3BIBAOUIAX MOJEKyJIspHalfi a30T atMocdepn. Ha ocho-
BaHHH 3TOTO MOKHO OBIIO OBl NPEANOJOXHTb, YTO HaHOOJee O6J/aronpH-
ATHHMH YCJAOBHSIMH [/ii THTaHHs GOGOBHX pacTeHHii asoToMm GyayT, €
O/IHOH CTOPOHBI, ONTHMAJbHLIE BLICOKHE KOHIEHTPAIlHH HHTPATOB HJHA
AMMHAYHBIX COJIEH B TOYBEe, a C JAPYroil CTOPOHH, Haau4yHe GOJBIIOro
KOMHYeCTBA KJAyOEHBKOBHIX OaKTepHii, CIeNH(AUHEIX AJAd JaHHOTO BHAA
pacTenus.

B jeficTBHTEIBHOCTH 0Ka3a/J0Ch, YTO YCJAOBWSH, CHOCOGCTBYIOLIHE
CAMOCTOSITE/ILHOMY YCBOEGHHIO KOPHAMHA @30THCTHIX COEJXHHEHHH M3 NOYBHI,
HE ABJFIOTCA BMECTE C TeM ONTHMAJbHBIMH /IS 3apaXeHHs PACTEHHH Kay-
OeHbKOBHIMH GaKTEpHsIMH H HX aKTHBHONH geaTteabHocTH. Eme Befiepuuk u
[mabTHEp yKasHBa/H HAa BpeJHOE BJHSHHE Aa30THCTHIX COEJAHHEHHWH HA
pasBuTHE KJ1yOeHbKOBHX Oaktepunii. bosee nosguue jAerajbHble HCCIEA0BA-
uust $pega u Ipeiias (4), a takxke Kopcaxosoit 1 Konoxornuoit (1) npu-
BENH K TOMY BHBOAY,YTO MHHEpPAJbHbIfi a30T B NOYBE AEICTBYEeT OTPHILA-
TeJAbHO Ha oGpasoBaHHe KaAyOGeHbKOB Ha KOpHAX pactenuit. OjpHaxo, cy-
HEeCTBYET M NMPOTHBONOJOKHOe MHeHue Deccaepa (3), 4To mpHCYTCTBHE

. “Q30THCTHIX COEJMHEHMIl He MOHWIKAEeT CIOCOOHOCTH 6060BHX K (puKcanuu
a30Ta, a APyrue apToph HaGJ0AaaH 00HJIbHOE 00pasoBaHHe KiyGEHbLKOB
TAKKe B nouBax, foraTelx asorom. Mayuas nuuaMuky oO0pasoBaHus KIy-
0elibKOB B nouBe, yao6peHHoi 0 Hey100pEeHHONH a30THOKHCALIM @ MMOHHEM,
[lerpocsn (2) npuimia K BEIBOAY, UTO B HA4Ya/ILHOH (hase pasBUTHA a30THCTOE
yrobpenne MemaeTt pPas3BHTHIO KJAyOEHbKOB, HO B IOCJEAYIOLIEM, B CTaJHA
UBETEHHs, X PA3BHTHE CTAHOBHTCHA 00JIE€ HWHTEHCHBHBHIM Ha yAOOPEHHBIX

ACJIAHKaX.
B onsTax no BHSACHEHHID BJHAHHA Pa3/HYHbLIX X03 a30THCTHX CO-

e/MHEHHH Ha passBuTHE GOGOBHIX PacTeHMHd, MNPOBEJEHHEX HaMu B 1942
rogy B tensuue Ce/bcKoxo3sicTBeHHOrOo HHCTHTYTa Apmanckoit CCP,
BBISIBHJIHCH HEKOTOPHE 3aKOHOMEPHOCTH B TeMnax o0pa3oBaHHA K/IyOeHb-
KOB B 3aBHCHMOCTH OT yC/JOBHMH a30THCTOIO HHTAHHMs, KOTOpBHIE HAIOT He-
KOTOpPHI{l MaTepHa/J K pEIIeHHI0 3TOH 3aJa4yH.
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OnuiTel ObIIM MPOBENEHH ¢ TpeMs GOGOBHIMH PACTEHHSIMH: JIONHHOM
canuM, coprom ,Cuexunka“ (Lupinus angustifolius), coeit (Soja hyspida
lutea) m dpanny3ckoii ueuesnneii uan kpiomnoii (Ervum ervile). Pacre-
HHsl BHIPANIUBA/JHCb B CTEKJSIHHBIX COCYJAAaX €MKOCTbIO B 3 K2 1O MeToay
IIeCYaHBIX KYJbTYp Ha TNHTaTeAbHOH cMecH [IpAHHIIHAKOBA C H3MeHe-
HHEM 03 a3oTa no cxeme: 1) 6e3 asora (ON), 2) noanopms asora (1/,N),
3) oxna Hopma asoTa (lN)'n 4) nse nopmu asorta (2N). Bce nurareas-
HBI€ COJIH KaK B BOJHBIX pacTBOpax, TaKk 4 B CYXOM BHAe OblJIH BHECEHH
npH HaGMBKE COCYA0B nepen nocesoM. BaaKHOCTH BCe BpeMmsi MOJiep-
AHBaJach Ha yposHe 70°, OT mOJHON# BAArOEMKOCTH MECKa.

Iloces ceman 6n1 nponaresed 9.1X, Bexoaw nossuauce 15.1X; cny-
CT HECKOJbKO JHEH ObUIO NPOU3BENEHO IPOPEKHBAHHE H B KAWKIOM CO-
CyJie OCTaBJIEHO MO O pacTeHHil JIONHHA W KPIOUIHH H MO 3 PacTeHus COM.
Yepes nexemo nocae nospaenus Bcexonos, 23.1X GuA0 mpousseeHo 3a-
paXeHHe necka xJyOeHbKOBHIMH OaKTEpPHSIMH, AJA 4Yero B Kax1ulii 3apa-
Kaemuiii cocyn 6eii0o BauTo no 100 cx® B3BecH W3 COOTBETCTBYIOUIHX
KA1yOeHbKOBHIX OGaKTepHil, a TaKKe pacTepThX K/JIYyGEeHbBKOB C KOpHeH pa-’
Hee BhiCessHHBIX pacTeHuii. [lo kaxaoMy BapHaHTy a30THCTOTO NHTAHUA
TOH HJIH HHOH KyJbTypel 6b10 B3ATO 110 4 cocypna; u3 Hux 2 cocyja 3a-
paxasucb KJIyNEHbKOBBLIMH OaKTEpHSMH, a /Ba OCTABJAJHCH B BHIE KOH-
Tpoas. Takum o6pa3oM, pacTeHHs KaXA0ro BHAA BLIPAUIHBAJIHCH B pas-
JHYHBIX YCJOBHAX a30THCTOTO NHTAHHS Ha (OHE 3apaenus KayoeHb-
KOBHIMH OakrTepusiMu M 06e3 3apaxenus. Biarogaps sTOMy MOKHO GBHUJIO
MOJIYYHTh CpaBHHTEJbHEE JaHHHE No 3ddexTy 3apakeHus B pa3aHYHBEX
VC/IOBHSIX a30THCTOrO IHTAHHA, BAHAHHIO HA POCT M pPa3BHTHE pacTeHHH,
a TaKxe CcreneHn oOpa3oBaHusl KJayOeHbKOB. [laHHEE 110 POCTY H pa3BH-
THIO pacTeHHuii npuBoasitcs B Tabu. 1 (cM. crp. 25).

PaccmarpuBan nanuele, npuBeeHHBIe B Ta0JHIEe, MBI BHAHM CJI€HY-
oLy kaptuny. ¥ xkofitposbHLIX HE3apaKEeHHBIX PaCTeHHH YCHJIEHHE a30-
THCTOrO, MTUTAHHS BBHI3BIRAET BO BCeX CAYYasX YyBeJHYEHHE HAKONJIEHHSA
cyxoi Maccel. OZHOBpPEMEHHO Yy JIIONHHA H COM YCHJIHBAETCA H POCT pa-
CTeHHH, IpAYeM MaKCHMaJbHOH BLICOTE PaCTEHUA COH JOCTHIAOT HPH JABYX
HOpMax asoTa, a pacTeHus JIONHHA NPH OJHOI HOpMe; TaKoe pPaCXO0xKIe-
HHEe OOBACHSIETCS TEM, YTO BHECEHHE ABYX HOPM a30Ta €Dpasy nepej no-
CEeBOM BEHI3BA/JI0O BHAua/Je pPE3KYyI0 AENPeccHio B pOCTe, KOTOpas COXpaHu-
JAChH Y JIIOMHHA 10 KOHIA ONHTOB. B yCJOBHAX ONBITA 33aIBEJH TOJBKO
pacTeHus JIOTNHHA, NPHYEM CJBHTOR B CPOKAxX IBETEHHS HA Pa3/jHUHOM
aszoTncroM one He GHLIO. :

OcHOBHO!t MHTEpec B TadJulle NPEJACTABJAAET CpaBHEHHME JaHHHIX 110
POCTY H PA3BATHIO KOHTPOABHHIX M 3apaXKEHHHX pACTeHHi. Y Jonuna
a(@dexT 3apaxeHHs BLIABWICA B 00IleM CHHXKEHWH pPOCTa M HAKOMJAEHHH
CYXOil MacCel; HCK/IIOUeHHe COCTaB/sieT BapuaHT®'/,N, rie BHCOTa spacre-
HUH OGoJblle B CJayyae 3apaxk€Husi, a Cyxoft BeC daeT HaHMEeHbUIEe CHH-
keHne. B ToM e BapuaHTe HaG/I0JaeTCs MaKCHMAaJbHHI 3(dEKT ycKo-
peuns uperenus: ON—6 xmneit, '/,N—12 aueir, IN—3 gnsa, 2N—1 nens.

Y com 3apaxeHHe KJIyOeHbKOBHIMH OaxTepusaMH BHI3BaJ0 obuiee
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. Ta6anua 1
Bauanue zapaxcenus kay0ensikossimu 6axmepusimu Ka pocm
u pasgumue 60008bLX pacmMeHuil 8 pA3AULHBLX YCA0BUAX A30-
Mucmo0 nUmarus

N Bt ks Sapa- ___YcaoBus a3oTHCTOrO MHTaHHA
an | PacTenue BHTHE KeHHe ON 1/,N IN 2N
Jlonun Bricora pacre- KOHTP. 67 66 75 67
1 HHI (B cM) 3apax. 62 70 73 68
Cyxoit Bec d KOHTP. 19,4 18,6 227 22,8
pacrediit (B 2) 3apax. 15,4 17,3 17,9 20,8
ﬂaTa usere- KOHTD. 29.X Qg-x 27.x 29.X
HS 3apaK. 23.X 17.X 24X 28.X
2 Cos Boicota pacrte- KOHTP. 168" & 17 20 24
Hui (B cH) 3apax. 16 22 21 27
Cyxoii éc 3 KOHTP. 0,6 1,5 2.0 -
pacTeHHii (B 2) 3apax. 1,6 25 2,4 —
3 |Kpouwua Bricota pacre- Kkourp. | 34 'gi - g'g 32
auit (8 c) 3apax. 29
Cyxoii sec 5 KOHTP. 2,0 2,5 3,2 3,2
Lac-rel."”‘,j (B 2) 3apan. 1,9 3,3 J.g 4.3
L j

y8eJnyeHHEe POCTa W CYXOH MacChl, IpHYeM HaHGO/bIIAA PasHHLA NajgaeTr
na BapuautT '/,N. Y KpiomHE R pocTe H3MeHeHHH HET, B CyXOM Bece
HEKOTOpOe YBeJWYHHHEe, 3a HCKJAIOYEeHHeM BaphaHTa, rje asoT B cy6CTpar
HE BHOCH/ACH. '

[lo oxonyanuu onuiToB, 12 jgexaGps, KOpPHH pacTeHHi OB OTMBI-
THl, BCE HMEBIIHECS HAa KOPHAX KJAYOGEHbKH [OACYHTAHBI H B3BEIIEHHI.
JlanHble 1O KOJMYECTBY, BECY H BEJIHUHHE KJIYyOEHbKOB NPHBEJIEHHE B
Ta61. 2. (cM. cTp. 26).

Tab6auna nokasulBaeT, YTO MAKCHMAJbHOE PasBHTHE KAyGEHBKOB Ha
KOPHAX JIONHHA MPOHCXOTHT B YCJAOBHAX Caa6Oro a3oTHCTOrO NHTAHHS:
B Bapuaure 6e3 asoTa NMOJy4YeH MaKCHMaJbHBIH BEC KJAyOEHhKOB, B BapH-
ante '/,N—MakcHMaJBHOE KO/JHYECTBO K/JIYyOGEHBKOB. DTO XOPOIO BHIHO
Ha puc. 1 (ma cr. 26), rae cjeBa HaNpPaBO PaCHOJIOXKEHH KOPHH pacTeHHH
JIONHHA, BHpalleHHsX 6Ge3 asora, Ha !/,N HOpmMe M Ha JABYyX HOpMax a30-
Ta. B Bapuante 6e3 asora KJAyOEHbKH OYE€Hb KpYNUHLIE, yJIJHHEHHOH (hop-
MHl, B Bapuaute '/,N OHH Mesbue, HO MHOTOUHC/IEHHee, B Bapuante 2N Kiay-
OEHBKH pa3BHTH Caa6o.

¥ cou M KpIOIIHBL HaWOOJbIIEE MO BeCy pa3BHTHE KJyOEHBKOB IO-
Jy4aeTcd. Takike B YCJIOBHSX CJaGoOro a3oTHCTOrO NHTAHWS, B BapHaHTE
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Ta6auna
Bausinue azomucmoz0 nUMAHLA HQ passumue

KAY0eHbKO8 HA KOPHAX 00008bLX pacmeHrui

YCIOBHA a30THCTOTO MATAHMA
N¥ | o Hucao Passntue e ; e ——
5 acTenne acre- :
nn i Kay6eHnbKOB ON 1/,N ‘ IN | 2N
BHH = }
1 Jlonue 5 Koanuectso 122 228 79 84
Bec 7.92 649 2,26 1,80
Beanuuna Kpyus. | cpean. Cpend. | Ccpens.
2 Coa 3 KoauuectBo 78 93 109 HET
Bec 0,69 0,78 0,61 :
Beanguna cpejH. CperH. | CpeaH. W ¥
MeJKne
l)
3 Kpiowna 5 KonnyecTso 297 290 311 3592
Bec 0,52 1,50 0,57 0.58
Beanuuna OY€eHb MeJK. OUeHb OuCHE
MEJK. MEJK. MelK.
T

[o
12

HOpPMBI a3074. [lpH yBeJHYEHHH KOJHYECTBA A30THETHX COEIHHEHHI
B [IOYBE Pa3BHTHE K/JAYyGEHbKOB pe3KOo 0caab/agercs, a y COH B Cayya
2 HOPM a30Ta HA KOPHAX KJIYGEHbKOB HE GHI/IO OGHAPYIKEHO BOBCE.

Puc. 1. Pasputie xny6ensxoB Ha KOPHAX JIOMHHA B pasJHUHBIX yCIO-

BMAX a30THCTOrQ mutamus. CjeBa HanpaBo: Ge3 a3ora, 1/, HOPMEI a30-

13, 2 Hopmul aszora. HauGoavmee passurHe kiyGeHHKOB B cyOcrparte
6e3 asora (¢oro 12.X11.1942 r.).

Ha puc. 2 (cTp. 27) n306paxeHsl KOPHH COH, BHIPAIIEHHBE B a3
HEIX YCJOBHSIX @30THCTOTO NuTaHmd; cjaepa Hanpaso ON, !/,N, IN u 2|

B Bapmantax ON m !/,N kJ1yGeHBKOB MHOI'O H pasMepaMu OHH GOJbLID
uyem B BapuaHte 1N, a B Bapuanrte 2N HX HET BOBCE.

Takum o6pa30M, JJAHHBIE HACTOAIIHX ONBITOB IIO3BOJAIOT Clae/a
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8
- 00l BBIBOJ, UTO pa3BUTHE KIYOEHbKOB HAa KOPHAX OOGOBHIX paCTeHHIt

3

‘Hier 0oJee HHTEHCHBHO B YCJIOBHAX CJa00ro COAEPIKaHHd a30THCTHIX
- coepnnennii B cyberpare. C 3THM XOpOUIO COrJAacyloTcd Te (axkThl, 41O
¥ JOnHHA M COM Hauboapuuit sddext 3apameHns KiAyOE€HbKOBHMH 6aK-

L 4

Pic. 2. Pasputne xayGeHbKOB Ma KOPHAX COH B PAa3AuYHbIX YCAOBHAX a30TH-

croro nutanusa. Cnesa HampaBo: Ges asora, /s HOpMH a3oTta, 1 HOpMa a3o-

72, 2 HopMmbl asota. Haubonbuiee passutie Kay6eHLKOB B yCIOBHAX €Aab0ro
asoticroro nutanua (doro 12.XI1I 1942 r.).

Tepuamu Obl1 MOyueH B rapuante '/,N, T. €. TOKe B YyC/JIOBHAX HH3KO--
. IO COAepKaHHs A30Ta.

[IpexcraBieHHBI€ B HACTOSILLEH CTAThe JAHHBIE MNOAKPEIVIAIOT TY
TOYKY 3pEHHA, KOTOpasi paHee OBIA BBABHHYTA. JPYTHMH aBTOpaMH: (-
(hexT mpUMEHEHUS HHUTPATHHA BHINE B NOYBaX, GeRHHIX a30TOM. '

OpHaKo, HH HAIIM ONBITH, HH ONBITH JAPYTHX aBTOPOB HE PeIialoT
KapAHHIABHOTO BONMPOCA, CBA3AHHOIO C MPOGJAEMOH B3aHMOOTHOIIEHHA (O~
0OBLIX pacTeHuil H KIyOEHbKOBHIX OaKTepHil,—KaKOBbH NPHYHHBL Jempec-
CHH B Pa3BUTHH K/J1yOEHbKOBHIX Gakrepuil npu GosblueM KOJIHYECTBE a30-
Ta R TOUBAX? '

[lo sTomy BOmpOCY MOTYT GHITH CAeaaHBl ABa mpejnosoxenns: 1)Ha-
AugHe GOJBIIOTO KOMHYECTBA a30Ta B NMOYBE MEIIAeT DA3BUTHIO K-
GeHbKOBBIX GAKTEpHH B MOYBE H MX MPOHHKHOBEHHIO B KOPHH PacTEHHA.
2) Haanune GO/BHIOrO KOJHYECTBA a30Ta YK€ B CaMOM PACTEHHHM MOBH-
MAST UMMYHHTET €ro K 3apaXXeHHIO KJAyOEHbKOBHIMH OaKTepHsAMH H Me-
WaeT PasBHTHIO HX B KJeTKaX KopHueit. [Togobuoro poaa mnpeanosoxeHue
obI0 BeICKasaHo Mase (6) u Ppexom (5), KOTOpEIE CUHTAIOT, YTO €CJH
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pacrenne o6ecneyeHo a3OTOM, B €ro KJAeTKaX WAET VCHJICHHHH CHHTE)
‘6eJKOB 3a CYeT YrJAeBOAOB, BNPaOATHBAEMHX B JUCTHAX, H KJAYOGEHLKO-
‘Bole GAaKTepHH TOMNAanaloT B HEGJArONPHATHHIE YCJAOBHS pa3BUTHA. ITonuT
Ka 9KCHEPHMEHTaJbHOTO OOOCHOBaHUA 3TOrO NOJOXEHHs 6GhlJIa cjejaHa B
pa6ore Kopcaxosoii n Konoxorunoit (1).

K peumrenuio sToro Bonpoca HanpaBa€Hb AaJbHEHLIHE ONHTH ABTO-
POB HACTOALICH CTAThH.

Cenbcko-xo3aicTBenunlii nucTuTyT ApManckoii CCP
Kagenpa ¢uanonorun pacrennit 1 Mukpo6n0a0rui
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WM. K. Chailackian and A. A. Meghrabian

The effect of nitrogen nutrition upon the development
of nodules on the roots of leguminous plants

Summary

Nitrogen nutrition of leguminous plants is concerned both with
absorption of nitrogen compounds by the roots from the soil and with
the activity of nodule bacteria, which penetrating the tissues of the roots
multiply there assimilating the molecular nitrogen of the presence of
nitrogen compounds in the soil has a negative effect upon the “formation
of nodules in soils rich in nitrogen as well.
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In the present paper facts are presented concerning the eifect of
different amounts of nitrogen compounds upon the development of no-
dules on the roots of three species of leguminous plants: blue lupine
(Lupinus angustifolius), soy-beans (Soja hyspida lutea) and french len-
til (Ervum ervile). The plants were grown on sand on the nutritive com-
pound of Pryanishnikov with the following changes introduced to the
contents of nitrogen: 1) no nitrogen (0 N), 2) half norm of nitrogen (!/,N),
3) one norm of nitrogen (IN), 4) two norms of nitrogen (2N). One half
of the plants (two pots)y in each experiment—set was inoculated with
nodule bacteria. The other half was not. The experiments were started
on the 9-th of september and concluded on the 12-th of december 1940.

In the control not inoculated plants the increase of nitrogen nut-
rition was followed by the intensive accumulation of dry matter and by
the increase of the rate of growth, under experimental conditions only
lupine came into bloom, no shiftings in the time of flowering being
observed on different nitrogen backgraunds.

In all the plants the contaminating efiect of nodule bacteria was
told upon the vigor of growth and accumulation of dry matter, while in
the case of lupine upon the rate of the plant development as well. The
inoculation of soy-beans and lupine and partly of lentil resulted in the
increase of growth and accumulation of dry matter, the most striking
effect exhibiting the experiment with '/,N. Here greatest acceleration
of lupine flowering was observed (Table 2).

Maximum development of nodules on the roots of the plants to-
wards the close of the experiments was noted in the case with weak
nitrogen nutrition: in soy-beans and lentil the greatest increase (in
weight).

Of nodule development was in the experiment with */,N, and with
the increase of nitrogen in the substratum it was slackened to such an
extent. that no nodules were found in soy-beans with 2N.

In Jupine vigorous development of nodules was observed in the
experiment-set where no nitrogen was introduced and in that with /,N;
in the former case the nodules were exceptionally large (Table 2, Fig.
1. 2).
From the data offered by us a general conclusion follows that the
development of nodules on the roots of leguminous plants proceeds more
intensively in the case with weak content of nitrogen compounds in
the substratum.

Further investigations of the authors are directed to the solution
of the problem what inhibits the formation of nodules and the deve-
lopment of nodule bacteria—the presence of great quantity of nitrogen in
the soil or in the plant itself.



