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BREEDING AND SEED PRODUCTION OF AGRICULTURAL CROPS
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B pamkax Ttematmnyeckoro rnaHa LUKIT Opraosckoro [AY
«[eHeTHecKe pecypChl PACTeHW! W KX WCIO/Ib30BaHMe» o
coBmecTHOV riporpamme ¢ LLiatmnnosckon CXOC OFBHY BHVM sep-
HOBO6OBBIX U KDYMSHBIX KyJIbTYD, MPOBEAEHB! MOJIEBbIE 1 BEreTa-
LIMOHHBIE OrbIThI 10 U3YHEHMIO BAOBKIX OCOBEHHOCTEN MPOSIB/EHS
aKTVIBHOCTU TpaHCrpaLm sMCTbsivm com. OOLEKTOM M3yHEHST CrTy-
>xum 10 MepCriekTVBHBIX COPTOB COM, KOTOPbIE BbipaLLMBasM Ha
[fe/isHKax rioLLaaeto 15 M2 B YeThIDEXKDATHOM MOBTOPHOCTH. [loceB
OCYLLIECTB/ISI/IM CEJIEKLIMOHHOM CESTIKOVM 13 pacqeta 600 TbIC. BCXO-
JKX cemsiH Ha ra. Criocob pasmeLLieH s OrbITHBIX AESISHOK — CUCTE-
MaTVHECKV CO CMELLIEHMEM. YX0L 3a rocesami BbINOHSI/IA B COOT-
BETCTBMN C PEKOMEHAYEMbIMA /IS PErVIOHa MEPOMNPUSTUSMA.
YCTaHoBIEHO, YTO TPAHCIIMPALMOHHAS aKTUBHOCTb JIMCTEEB KYJIbTY-
Dbl PE3KO BO3PACTAET v Mepexofe PAaCTEeHWMN K reHspaTvBHOMY
repuyoy pasBuTUS, JOCTUras MakcuMmyMma B gpasy MacCcoBOro oopa-
30BaH¥S /10408, KOryja OTMEYaETCS HambOJIee akTVBHBINA X POCT U,
COOTBETCTBEHHO, CIPOC HA ACCUMTISTBI. VIHTEHCUBHOCTL TRaHCv-
paLpm JIMCTHEB B [aHHBIN MepuvoL pPasBuTUsS PaCTeHM COCTaB/Is/Ia
8,22 mmol H,O/m2c., Camoii BbICOKOM aKTVBHOCTBIO TPaHCrMpaLmm
OT/M4a/mCb BEPXHME JIMCTBS], [PACIIO/IOXKEHHbBIE B EHEPAaTUBHOM
chepe pacTeH, a CaMmyro H3KYHO UMESN HDKHWE. Ha 5 y3/1e CHu3y
ee Besm4mHa bbifia B 2,2 pasda MEeHBLLIE, 110 COABHEHWIO C aCCMNIN-
PYIOLLIMM JICTBSIMUY B BEPXHEN HaCTU pacTeHu (3-4 y3ribl CBEPXY).
oy 9TOM HanbOIEE HTEHCYIBHOE MCTIaPEHVE BOLb! JIMCTLSIMM PO~
xoquino ¢ 9:00 o 13:.00 4acoB 0O MOCKOBCKOMY BOEMEHM.
VIHTEHCMBHOCTL TpaHCrMpaLw B STOT Mepyo COCTaB/Isia B COEL-
Hem 5,42 mmol H,O/m2c, 4to 6b10 Ha 19,9% BbilLie, YeM B yTpEH-
Hue Yacel (¢ 7:00 go 8:00) n Ha 42,3% — B nocsieobenerHsie (¢ 15:00
fo 17:00).

KrroyeBble C/i0Ba: COsl, JIMCThS, SAPYC, OHTOMeHes, AHEBHOW Xog,
VIHTEHCUBHOCTbL TpaHCIIPALIMIN.
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The thematic core facilities plan, CCU of Orel state agrarian
university "Genetic resources of plants and their use" for a
joint program with Shatilovskay of Institute of leguminous and
cereal crops, of field and vegetation experiments on the study
of specific features of manifestation of the activity of transpi-
ration leaves of soybean are achieved. The object of the study
were 10 varieties of soybeans that were grown on plots of 15
m2 in four replications. Seeding was carried out breeding
seeder calculated 600 thousand of viable seeds per hectare,
the way the plots were allocated systematically with offset.
The care of crops was carried out in accordance with the rec-
ommended regional events. It was demonstrated that leaf
transpiration activity of the culture increases sharply in the
transition of plants to the generative period of development,
reaching a maximum in the phase of mass fruit formation,
when the most active growth and, consequently, the demand
for assimilate. The intensity of transpiration of leaves during
this period of plant development was by 8.22 mmol H,O/ma2c.
The highest transpiration activity was typical for the upper
leaves located in the generative sphere of plants, the lowest -
activity was fount for the lowerst leaves. On the 5th node from
the bottom, its value was 2.2 times lower compared to the
assimilating leaves at the top of the plants (3-4 knots top).
Thus, the most intensive evaporation of the water by leaves
are held from 9.:00 to 13.:00 hours Moscow time. The intensi-
ty of transpiration in this period amounted to an average of
5.42 mmol H,O/m2c, which was 19.9% higher than in the
morning (from 7:00 to 8:00) and 42.3% in the afternoon (from
15:00 to 17:00).

Key words: soy, leaves, layer, ontogeny, day course, the intensity of
transpiration.
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Puc. 1. BripalyyBaHWe CcopToB Cou B YCJIO-
BUSIX BEMETALMOHHOIO OrbiTa.

Fig. 1. Cultivation of soybean varieties in the
conditions of vegetation experience.

Puc. 2. lNoptatveHbi ra3oaHamsarop Li-
6400 XT (pvpma Li-COR, CLLIA)

L7151 MBYHEHWST MHTEHCYBHOCTY (POTOCUHTES3a 1
TPAHCIPALIN.

Fig. 2. Portable gas analyzer Li-6400 XT (Li-
COR, USA) to study the intensity of photosyn-
thesis and transpiration.

Puc. 3. lNoneBasi oLjeHka CopToB COM 10
VHTEHCYBHOCTY ()OTOCHHTE3A U TPaHCIvpa-
L.

Fig. 3. Field assessment of soybean varieties
by intensity and transpiration.

ypHan

3BECTHO, YTO TPaHCTMPALMS TNCTHER

VlﬂsnﬂeToﬂ BaXXHbIM U HEOGXOAVIMbIM
13MONOrMHECKM MPOLIECCOM  PaCTEHNN
[1,2,3], sawmiaomm nx oT neperpesa u
0BE3BOXKMBAHNST B CYXYHO U XKapKytO MOrOAY,
a Takke CyKallM BEPXHVM KOHLEBbIM
[OBvratenem BOOHOIO TOKa, C KOTOPbIM OCY-
LLIECTBNSIETCA NEPEOBKEHNE MUHEPATbHBIX
BELLIECTB 1 BOfbl B HaA3eMHble opraHbl. [1ns
MOSHOLEHHOMO  (OYHKLIMIOHMPOBAHKA  pacTe-
HWIA, OCOBEHHO B MEPVIOA, LIBETEHNSA 1 MIOAO-
HOLLIEHWS, HEOOXOAMMa [ocTaToqHast Hacbl-
LLIEHHOCTb KNIETOK BOOOW, YTO B ONpeneneH-
HOWM CTemneHW MOOAEKMBAETCA TpaHCcvpa-
uven [4,5].

Co3paHve 6e30eduUmUTHOrO BOOHOMO
fanaHca, MocCpeacTBOM perynMpoBaHng
NPOMOPLMOHaNBHOCT MexXdy MoCTyrne-
HVEM W PacxodoM Bofpbl, SBASETCHA B AaH-
HOM CJly4ae OJHUM 13 HEOBXOOMMbIX YCIO-
BUI CYLLLECTBOBaHUS BCEX PACTEHWN, OCO-
OEHHO B YCNOBUSIX 3aCyXM.

[TosTOMy BecbMa akTyanbHO U3ydaTb y
KaXX[40W CENbCKOXO3SNCTBEHHOM Ky bTYPb!
OCOBEHHOCTU TPaHCMUPALIMOHHON aKTWB-
HOCTU JIMCTbEB W BbISBNATH OCHOBHbIE
MexaHn3Mbl ee MPOSBNEHNA C  LeNbto
onpefeneHnsa sMEeKTVBHbIX NyTer pery-
MPOBaHNSA.

MeToavka n matepuasl

vceneaoBaHuin

liccnepoBaHns nMpoBOAWMIM B pamKax
TemaTtndeckoro nnaHa LK Opnosckoro
[AY «[eHeT4eCKMe PeCypChbl PACTEHUIA N X
1CMONB30BaHe» MO COBMECTHOW MporpaMme
¢ Latnnosckon CXOC ®IrBHY BHW 3ep-
HOBO60BBIX 1 KPYMSHbIX KYBTYP.

OBBbEKTOM  PUBNOOMMHECKOTO  U3y4e-
HUA cnyxmnn ncTest 10 MepcnexkTUBHBIX
copToB con. OnbITHLI MaTepuan BblpalLy-
Ba/M B MONEBbIX YCMOBMSAX Ha AensHKax
nnowanbto 15 M2 B 4eTblpexkpaTHoOM
MOBTOPHOCTW.  [loceB  OCYLLECTBASAN

CENEKUMA N CEMEHOBOOCTBO CETbCKOXO3ANCTBEHHbLIX PACTEH

aep>xveanu Ha ypoeHe 70% OT monHown
ee BNaroeMKOoCTU.

VIHTEHCMBHOCTb  TpaHciuMpauyum u
YCTbUYHYO MNPOBOAMMOCTb JINCTHEB B
MONEBbIX OMbITax OLEeHMBaNM MO OpUrn-
HallbHOM MEeTOAMKE HEeMeLKOn MUpMbl
Heinz Walz GmbH ¢ nomowbo nepe-
HOCHOrO razoaHanusartopa mapku GFS-
3000 FL., a B BeretaumoHHbIX cocyaax
ONa UxX onpefeneHusa 1cnonb3osann
nopTaTuBHbLIN raszoaHanmsaTop «Li —
6400 XT» amepukaHckon dupmsl Li-
COR (puc. 2). Y4eT npoBoauMAM Ha
NHTaKTHbIX PACTEHNSAX B PEXMME peasb-
HOro BpemMeHu (puc. 3).

MaTemaTnyeckyto n CTaTUCTUHECKYO
06paboTKy MOMYYEHHbIX 3KCMEPUMEH-
TanbHbIX [aHHbIX MPOBOAMAN C MOMO-
b0  COBPEMEHHbIX KOMMbIOTEPHbIX
nporpamMm.

PesynbTathl nccnenosaHuin

M UX 06Cy>XaeHne

VlccnepoBaHusa  mokasanu,  4TO
TpaHCnMpayMoHHas akTMBHOCTb IMCTb-
eB pacteHuin Glycine max (L.) Merr.
CYLLLECTBEHHO 3aBUCUKT OT hadbl pocTa.
M0 AaHHbIM BeretauMOHHbIX OMbITOB,
NHTEHCWMBHOCTb TpaHCcnupaumm pesko
BO3pacTaeT npu BCTYMNEHWUM pacTeHUN
B reHepaTuBHbI MEPUOL Pas3BUTUS,
JocTturas MakcrMmMyma B pasy MaccoBo-
ro obpasoBaHus Naoao0B, korga Hambo-
fee CyLeCTBEHHO MPOTEeKaloT OUMOCUH-
TeTudeckune mnpoteccol. pn nepexone
pacTeHun oT OyToHM3auum Kk dase
dhopmurpoBaHng nnockoro 6o6a oTme-
4aeTcsd yBenMYeHne WHTEHCUBHOCTU
TpaHcnupauun Ha 40,4%, a K MOMEHTY
MONHOro (OPMMPOBAHUS CEMSAH B
6obax (daza 3eneHom cnenocTtuv) ee
Benn4mMHa, HaobopoT, CHWUXaeTCa C
8,22 pno 4,26 mmol H,O0/m2c, To ecTb
Ha 48,2% (puc. 4).

Puc. 4. VIHTeHeuBHOCTL TpaHcrvpaumm (VIT) iMCTeeB y pacTeHmi Com B pasHeie assl pocTa rpv
70% BraxxHoCcTV rio4sei OT [1B, aaHHbIE BereTaLmoHHoro orbsira 3a 2015-2016 rogsi.

Fig. 4. The intenstty of transpiration (IT) of leaves in soybean plants in different phases of growth at 70%
of soil moisture, vegetation experience data for 2015-2016.

CENEKUMOHHOM cedankol 13 pacyeta 600
ThIC. BCXOXMX CeMsiH Ha ra. Cnocob pa3me-
LLEHVA OMbITHbIX OENAHOK — CucTemaTude-
CKUIM CO CMeLLeHreM. Yxof, 3a mocesamm
BbIMOJHAM B COOTBETCTBUM C PEKOMEH-
[yemMbIMU 71 PETVIOHa MEPOMNPUSATUASIMUL

B BeretaumoHHbIX OMbiTax BblpallvBa-
HVe pacTeHWA OCYLLECTBAANN B Cefek-
LIMOHHOWM Tennuue MeTOOOM MNOYBEHHOM
KynbTypbl C MCMOb30BaAHVEM MOMMEP-
HbIX COCYAOB EMKOCTbIO 5 KI CyXoWn
no4Bbl (pnc.1). BnaxHOCTb no4Bbl MOA-
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[NprHem HavbonbLLEN TRAHCTIMPALIOHHOM
aKTVBHOCTHIO B 3TOT nepuof obnafaroT
JIMCTbSI, PaCTONOXKEHHbIE B BEPXHUX Apycax
pacTeHul, Kak Havbonee Monofble.
/IHTEHCVBHOCTDL 1cnapeHns M Bodpl (3-4
y3en rnaBHoOro nobera CBepxy) COCTaBsa
5,22 mmol H,O/m2c, cpegHux — 3,95 mmol
H,O/m2c, HwkH1x — 2,37 mmol H,O/m2c. To
€CTb aKTMBHOCTb TPaHCMMpauum BEPXHMX
JMCTBEB B 2,2 pasa Bblle, MO CPABHEHIO C
HVDKE PaCrONOXEHHBIMU — 5-1 y3en CH13y
(puc. 5).
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Puc. 8. VIHTeHeuBHOCTB TpaHcrvpaLm (VT) iMCTeeB pacTeHmi com

B 3aBVICYIMOCTU OT S|PYCHOIO MX PACTIO/IOXKEHMS B (hasy r/I0CKoro 6oba.
Fig. 5. The intenstty of transpiration (IT) leaves of plants

of a soya depending on a tiered location in the phase plane bean.

Puc. 6. VIHTeHcuBHOCTL TpaHcrvpaLm IT) v yCTen4Has npoBOAMMOCTh

(M) ;mCTEEB COM B 3aBUCUMOCTY OT MX SPYCHOIO PACTIONIOKEHMS, (hasa riockoro 6oba.

Fig. 6. The intensity of transpiration (IT) and stomatal conductivity (SC)

of soybean leaves depending on their longline location, phase of planar bean.

Puc. 7. [JHeBHOV X0 MHTEHCUBHOCTY TpaHcrvpaLm (UT)

JIMCTLEB pacTeHWi con B (asdy UBETeHus, o gaHHsIM 2017 roga.
Fig. 7. The daily course of transpiration intensity (it) of soybean leaves
in the flowering stage, according to 2017.
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Takyt0 N3MEHYMBOCTb WHTEHCVBHOCTU
TpaHcMpauu no  apycam, O4eBUaHO,
MOXHO OOBSACHUTb W TEM, YTO HWKHME
MCTbs Bonee cTapble MO BO3pPacTy U B
nepvof HaMBa CEMSH B HUX Ha4HaloT
aKTVIBHO MPOSBAATECSA MPOLECCHI OECTPYK-
Typu3aLmn, HYTO MPUBOAUT, B HAaCTHOCTU, K
PE3KOMY  YXYALLEHNIO YCTBUYHOW MPOBOAW-
mMocTn (YT1) 1, Kak CneacTBue, CHIDKEHMIIO
TPAHCMMPALVIOHHOM aKTVUBHOCTU. 3HaqeHue
YCTBUHHOW MPOBOAVIMOCTU Y IHTEHCUBHOCTA
TpaHCMpaLMN Yy HWKHUX JIUCTbEB OblO
COOTBETCTBEHHO Ha 65,7 1 40,0% MeHblLLUe,
4YeM Y NINCTLEB CPEdHNX APYCOB, 1 Ha 68,1 1
54,6% - NO CpaBHEHNIO C BEPXHUMM.
KoathhmumeHT koppensummi mexxay T n YT
Obl1 [OCTATOYHO BbICOKMM U COCTaBMAN B
cpenHeM no apycam +0,93, 4To 4OCTOBEPHO
npw yposHe 05 (puc. 6).

Kpome aTOro, ycTaHOBMEHO, 4YTO Ha
VHTEHCVBHOCTb TPaHCMMPALWN NUCTBEB CON
3HAYMTENBHOE BINSIHVE OKa3bIBaET 1 BPEMS
cyTok. o pesynsTatam nonesbIX UCCNenoBa-
HUn 2017 ropa, Hanbonee MHTEHCBHO Mcha-
PSM BOAOY SMCTbSt PACTEHNIA STOW KybTypbl
¢ 9 no 13:00 4acoB. VIHTEHCMBHOCTbL TPaHC-
nMpaummn B 3TOT MEPUOL, COCTaBNsa B Cpef-
Hem 5,42 mmol H,O/m2c, 410 6blno Ha
19,9% Bbile, YeM B yTpeHHMe Yackl (¢ 7:00
0o 8:00) n Ha 42,3% — B nocneobeneHHoe
Bpemsi (¢ 1500 17:00) (pvic. 7).

Hmnskas akTMBHOCTb STOrO Mpouecca B
YTPEHHME Hacbl O4YeBMAHO 0OOYyCnoBneHa
BbICOKOW HACbILLEHHOCTHIO KIIETOK BOAOW U
OnaronpuUaTHBIM - TEMMEPATYPHBIM  PEXM-
MOM, a PesKuii crnag ee B nocrneobeneHHoe
Bpems (mocne 15:00 4acoB) — aKCTpeEMAb-
HbIM BO3AEVCTBMEM Ha NUCTbS TemMneparty-
pbl BO34yXa, KOTOpas AOCTUraeT K STOMy
BPEMEHV MaKCUMasbHbIX 3HAYEHUA. 3TO
npYBOOMT K MOTepe KieTkamu Typropa u
a(PPEKTUBHOCTM  (POTOCKHTEZE, U, Kak
CNEeACTBYE, CTUMYSIMPYET PaCTEHUS SKOHO-
MWUTb BOAY Ha TpaHCmmMpaumto, Ha nopaep-
>KaHMe KOTOpPOM MOXXET 3aTpaqMBaThCs
6onee 60% 3anacaeMon 3HePrv CoNHLA.

3akno4deHne

Taknm 06pa3om, NPOBEAEHHbIE MCCNeno-
BaHVS MO3BOSAKOT cAenaTb 3aK/todeHve,
YTO Y PaCTeHUn COW, Kak Uy OPYrnx C.-X.
KynbTyp, TpaHCnMpauyioHHaA aKTBHOCTb
JMCTbEB Hambonee CyLEeCTBEHHO 3aBUCUT
OT MecTa VX PacrofiOKEHUsT Ha pacTeHuN,
BPEMEHM CYTOK 1 (hadbl POCTa, YTO HEOOXO-
O/MO YyHTbIBaTb MNP OLIEHKE MTEHETUHECKNX
PECYPCOB.
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