denepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKACHUE
BbICIIET0 00pa30BaHUs

BEJTOPOJICKHM I'OCYJAPCTBEHHBI HAIIMOHAJIbHBIN
UCCJEJITOBATEJIbLCKU YHUBEPCUTET
(HRY «benl'Vy)

OAKVIIbTET MATEMATUKU 1 ECTECTBEHHOHAYUYHOI'O OBPA3OBAHIA

KA®EJPA NTHOOPMATHUKU, ECTECTBEHHOHAYYHbIX JUCHUIUINH U METOAMK
ITPEIIOJABAHNA

BJUSHUE BBIAEJEHU JUCTHEB PACTEHUI HA TPOPACTAHUE
CEMSIH U POCT KOPHE# IT'OPOXA ITOCEBHOT'O (PISUM SATIVUM
L.), ®PACOJI OBBIKHOBEHHOM (PHASEOLUS VULGARIS L.),
MIIEHUIBI MSATKOM (TRITICUM AESTIVUM L.)

Brinycknas kBanudukamonsas padbota
oOyuaroierocs 1o HarmpaiieHHio ToaAroToBku 44.03.05 Ilenarorunueckoe
oOpazoBaHue MpohUIn OUOIOTUS U XUMHUS
ouHol ¢opmbl oOyuenus, rpymnmbsl 02041307
baxxenoBoit Anxenuku CepreeBHbl

HayuHsblii pykoBOAUTEIb
K.C.-X.H., IOLICHT
Ckopbau B.B.

BEJIT'OPOJ 2018



COAEPKAHHUE

BBEJIEHUE ..o 3
1 OB30P JIUTEPATYPBL......ooiiiiiiiiieee e 6
1.1 SIBneHue alIeTONATHN B JKMU3HU PACTCHUM . ..vvvviivvieeiiiieeeiiiiesssinessssseessssneesssneenns 6
1.2 Tunbl KOHTAKTHBIX B3aUMOOTHOIICHUH MEKAY PACTCHUAMU ......vvenverveenreneennness 8
1.3 XuMudeckasi IpupoJa PACTUTEIBHBIX BBIICTICHHM .....cvverveerirerireiieeieenieeneeens 10
1.4 ®UTOHIUABI — KaK TPOSBICHUE ATITEIIOTIATHH ... v.vvevvereerresseeseesseesseennesseenessnes 13
1.5 Borannko-3kojI0rHuecKast XapakKTepUCTHKA 3€PHOBBIX 000OBBIX KYJIBTYP...... 16

1.5.1 Mopdo-Ononorunueckoe onMcannue U MpUMEHEHHEe Topoxa moceBHoro (Pisum

= LUV [0 T O OSSPSR 17
1.5.2 Mopdo-6uonorndeckoe onucaHue M NpuMeHeHue (aconn OOBIKHOBEHHOM
(Phaseolus VUIGANIS L.) ....coviiiecie ettt 19
1.5.3 Mopdo-Ouonoruueckoe oOMUCaHUE U TPUMEHEHUE TMIIEHUIIBI MSITKOU
(TrItICUM @ESEIVUM L) 1ottt anee s 20
2 MATEPUAJIBI U METOABI UCCIIEJOBAHUS. ... 22
3 PE3VJIBTATBHI UCCJIEJJOBAHUI U X OBCYXJEHUYE ............cocvvvee.. 26
3.1 BrnusHue BbIIENEHUN JIMCTHEB PpACTEHWH HA TMPOpACTaHHE CEeMsSH
10101 B X0] o) (53 7 EF PO RP USRI 26
3.2 AHATTU3 TIOTYUCHHBIX PE3YIIBTATOB ....veerveerreersressreasseesseesseessressseaseesseesseessnesnens 33
BBIBOIBL ...ttt 36
CITMCOK UCITOJIbB3OBAHHBIX NMCTOUYHUKOB .......c.coocvviiiiiiiiiiiieeiieesien 37
TTPTIJIOYKEHIIS ...ttt et 41



BBEJAEHUE

AKTYaJIbHOCTh TeMbl HCCJHEAOBAaHUA. XHMHUYECKOE B3aHUMOJICHCTBUE
pacTeHUU MOCPEICTBOM OCOOBIX OPraHWYECKHX BBIACICHUH MOJY4YUIIO HAa3BaHUE
amnenonatus [9]. Jauueiii Tepmun B 1937 roay BBen BeHckuid (usuosor I'anc
Momum.  BnocneacrBuu, Onaromapss paboram  Onposi  Paiica, Amnnpes
Muxainosnya ['poasunckoro, I'ennagus @enoposuua HaymoBa u Ipyrux y4eHbIX
BO3HHKJIA OT/AENIbHAs 00JaCTh (PU3HOJIOTUN PACTCHUH — aJlIeNIOnaTHsl.

JlokazaHo, 4TO ajieonaruyecKkasi akTUBHOCTb OOJIBIIMHCTBA KYJIBTYPHBIX
pPacTeHHH JOBOJIBHO BBICOKA. B X01€ pocTa M pa3BUTHUS 4epe3 KOPHEBYIO CUCTEMY
OHU BBIIETSIOT B MOYBY OMOJIOTMYECKUE MHTUOUTOPBI, CIIOCOOHBIE 3HAUYUTEIHHO
yrHETaTh POCT W Pa3BUTHE TIOCIACAYIONIMX B CEeBOOOOpoTe pacteHun [7].
AmenonaTuyeckass akTUBHOCTh DPACTEHUH OOYCJIOBJIEHA HE OJHUM KaKUM-TO
cielu(pUUeckuM Ji1 JAHHOTO BHUJA COEIMHEHUEM, a COBOKYINHOCTHIO BEILLECTB
paznmmyHoit mpuponsl [11]. B pacTHTENBHBIX BBIICICHHAX MPUCYTCTBYIOT
pazHooOpa3Hbie (HU3MOJIOTUUECKH aKTHUBHBIC BEIIECTBA — BUTAMUHBI, (PUTOHIIMIBI,
aHTUOMOTUKH, (pepMEHTHI. B cocTaB KOPHEBBIX BBIACICHUH BXOASAT MUHEPAIbHbBIE
U OpraHMYecKHE BEUIECTBA. B BBIACIECHHUAX KOPHEHM COIEPKUTCS MHOIO
OPraHMYECKUX BEIIECTB, KOTOpPBIE COCTOAT W3  IIABEJIEBOM, SHTApHOW,
MUPOBUHOTPAIHOM, AOTOYHON U Ipyrux kuciot [19].

JoctatrouHo moapoOHO pa3paboTaHa KiIacCHU(PUKAIMS aIICTOMaTHIECKH
AKTUBHBIX BEIIECTB, U3BECTHBI MEXAaHU3MbI UX JehcTBUs. OTMEUEHA BaKHAs POJIb
MUKpPOOPTraHU3MOB, CHUHTE3UPYIOLIMX BTOPUYHOE aJUIEIONATUYECKH aKTUBHOE
BemectBo. Tonbko B CCCP mo Bompocam amienonaTiyl ObLUIO MPOBEACHO IIECTh
BCECOIO3HBIX KOH(pepeHuuu. Hapsny ¢ 3TuM, 00JbII0e KOJUYECTBO BBIACISAEMbIX
BEIIECTB OCTAIOTCS HE OOHApYKEHHBIMH, I[OATOMY HHOIJAa JOBOJIBHO TPYIHO
pasenuTh MpsAMOE IEHCTBHE BEIIECTBA OT KOCBEHHOro. Takxke, ocTaeTrcss Majio
U3BECTHBIM KOJIMYECTBO BBIIEISEMbBIX PACTEHUSMH BEIIECTB, CJI0KHO OLICHUTHh MX

BbIICJICHHE BO BpeMeHu. MHpopMaiusi, KoTopasi UMeeT OOJBITYI0 TPAKTUIECKYIO
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3HAYMMOCTh, MTPAKTUYECKH HE BHEAPSETCS B MPOU3BOACTBO. PaboT 1o M3ydeHHIO
QJIJIETIONATUYECKUX BIMSHUKM aJIBEHTHUBHOUM (DJIOpHI Mayo, MO3TOMY JaHHAS Tema
SBIISICTCS aKTyaldbHOW. [Ipy BBITOJIHEHWU WCCICNOBAaHUN Oblla IMOITy4YeHA
uH(popMaIus, KOTopas UMeeT MPaKTUIECKOe TPUMEHEHHE.

Leab ucciaeqoBaHus - YCTAHOBUTH BIIMSHHUE, OKa3bIBAEMOE BBIJCICHUSIMU
JUCThEB PA3MYHBIX BUIOB PACTCHHN HAa MpOpacTaHUE CEMSH M POCT KOpHEU
3epHOOO0OOBBIX KYJIBTYP.

O0BeKT HccJIeNoBaHUs: CeMEeHa ropoxa moceBHoro (Pisum sativum L.),
dacomu oObikHOBeHHOM (Phaseolus vulgaris L.), mmenunsr msrkou (Triticum
aestivum L.).

IIpeamMer  mcciaegoBaHUsi:  BJIMUSHHE  BBIJICJICHUNA  JIMCTHEB  aliod
npesoBuaHoro (Aloe arborescens M.) m menmapronwm 3oHanbpHOM (Pelargonium
zonale W.) Ha nmpopacTaHue CEMsIH U pOCT KOPHEH.

JIJist TOCTUKEHUS TTOCTABJICHHOM II€JIM B XOJI€ UCCIIENOBaHUS ObLUINA PEIICHBI
CIIEyIOIINE 3aAa4um:

1. PaccMoTperb OOTaHMKO-IKOJIOTHUECKYIO XapaKTEpUCTUKY Topoxa
noceHoro (Pisum sativum L.), dacommn o6wsikHOBeHHO# (Phaseolus vulgaris L.),
nireHuIpl Msrkoi (Triticum aestivum L.).

2. CdopmupoBaTh TMpeacTaBlICHHE 00 auIeIONaTHYeCKOM  BIWSHUHU
pacTeHul IpyT Ha Apyra.

3. OnbITHBIM TyTEM OMPEICIIUTh BIIMSHHUE, OKa3bIBAEMOC BBIJCICHUSIMHU
JUCTHEB PA3IMYHBIX BHUJIOB PACTCHWM HA TPOpacTaHUE CEMSH M POCT KOpHEH
ropoxa moceBHoro (Pisum sativum L.), dacomu oOwsikHOBeHHOU (Phaseolus
vulgaris L.), menuitsr msarkoi (Triticum aestivum L.).

B pabote 6bUIM UCTIOIB30BAHBI TAKHE METOABI, KaK:

1. TlocTpoeHue TEOPETHUECKUX MOJENEH B3aWMMHBIX BIUSIHUM PacTEHUU C
MOCJICTYIOIIEH POBEPKON B IKCIIEPUMEHTE.

2. MeToJ1 MeKBUIOBBIX COMPSKEHHOCTEH MEXTY PACTCHUSIMHU.



3.  DKCIepUMEHTAJIbHOE  PETYJUPOBAHME  B3aMMOICHCTBHM  MEXAY
pPacTEHUSIMU B HCKYCCTBEHHBIX ITOCEBAX.

4. Cratuctudeckas o0paboTka ¢ momolpto kputepus CTbIO/IEHTA.

Crpykrypa u o6beM padoTbl. BrimyckHas kBanmudukalmoHHas pabota
COCTOMT U3 BBeJeHUs, o0030pa JUTEpaTypbl, MaTEepUAIIOB U  METOJOB
UCCJIEIOBAHUSI, PE3YJIbTATOB HCCIIEIOBAHUNA U UX OOCYKJIECHHUSI, BHIBOJIOB, CITUCKA
JUTEepaTypel U TmpuioxkeHuil. Pabora u3noxeHa Ha 42 cTpaHHIaX [EYaTHOTO
TeKcTa, BKItoyaeT 6 Tadmun u 11 pucynkoB. Crnucok nutepatypbl cocTouT u3 40

HauMeHoBaHHus: 36 OTeUeCTBEHHBIX U 4 HHOCTPAHHBIX HCTOYHHUKOB.



1 OB30P JINTEPATYPBI

1.1 sIBjieHMe a/1J1€JIONIATHM B sKM3HU pacTeHUil

BonbmmHCTBO pacTteHuid 00pa3yeT B CBOEM OKPYKEHUU OINPEICICHHYIO
OMOXUMHUYECKYIO Cpeay, OJaronpusTCTBYIOIIYIO JUIsl OJHUX, HO B TOXE BpeMs
BpPEAHYIO JUIsl ApyruX BUAOB. [lepBOHAYAIBHO allIENONATHIO TMOHUMAIH TOJBKO
KaK BpEJHOE B3aMMOBIIMSHHE, U MHOTHE aBTOPBI JI0 CUX TOp Pa3JEisioT 3TO
yOexaeHne, Ho B paboTax COBETCKUX HCCIIEOBATENEH JaBHO OTMEYEH CIIOXKHBIN
XapakTep B3aUMOJACHCTBHUSA, KOTOPOE MOXKET OBITh OJHOCTOPOHHUM WM
O00OIOJTHBIM, TIOJIO)KUTEIBHBIM WJIM OTPULIATEILHBIM W BOOOIE H3MEHATHCS B
TedeHue BereTanmu [31].

B nenom amienomnatusi BHICTYyMAaeT KakK JIOBOJIBHO CJIOXKHOE HKOJIOTHYECKOE
SBJICHHE, HUMEIOIIEe PA3NTMUHYI0 TPHUPOAY M OCYIIECTBISIEMOE MOCPEICTBOM
paznuuHbIX nmyTe. Beigenenus Boiciiux pacteHuit A ['poasunckuit (1973) nenun
HAa AaKTHUBHBICE U TIACCHUBHBIE, a OTMEpIIHUE PACTUTENIbHbIE TKAaHW OTHOCHJI K
MTOCMEPTHBIM.

[Tox akTUBHBIMU BBIIEJIEHUSMH PACTCHUI TOJIPa3yMEBAIOTCSl TE BEIECTBA,
KOTOPbIE CHHTE3UPYIOTCS B KX OPTraHU3ME U BBIICISIOTCS B OKPY>KAIOIIYIO CpEy B
pe3ynbrare OOMEHHBIX TMPOIECCOB B BHJE TYTTallud, MapoB I(PUPHBIX Macell,
KYTUKYJISIPHBIX OKCKPETOB, KOPHEBBIX JK30META0OJIUTOB;, K TACCUBHBIM —
BCIIIECTBA, BEHIMBIBAEMBIC U3 JIMCTHEB, COIIBETUH M JAPYTUX HAA3EMHBIX OPTaHOB, a
TaK)Ke BEIIECTBA, 00OPA3yIOIINECS B PE3yIbTaTe MEXaHWUECKUX M MATOJIOTHUYCCKUX
NOBPSKJICHUA W HMEHyeMble B  JjuTeparype  (uronmummamu  [28].
AnnenonaTudeckass aKTUBHOCTh PACTCHHM OOYyCIIOBJICHA HE OJHHM, KaKHM-TO
crenuUYecKnuM JJIsl TaHHOTO BHJIa COCIMHEHHMEM, a COBOKYMHOCTHIO BEIECTB
pasHo# mpuposl [17].

Cpenn amienonaTHdecKd aKTHBHBIX COCIWHCHHWH OTMEUYCHBI BEIICCTBA

BTOPUYHOI'O IIPOHUCXOKIACHHUA (TepHI/IHOI/II[BI, CTCPOUAbI, OPraHN4YCCKUC KHCJIOTEI,
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(deHONMpHBIE COETUHEHMs, KyMapHWHbl, BHUTAMUHBI, (UTOHILIMJBI), BEIIECTBA,
oOpasymomuecs B Mpolecce MeTadoInu3Ma, THAPOIn3a, aBTOJIN3a PACTUTENBHOTO B
MUKPOOHOTO  TPOUCXOXJeHUs  (OenKh,  aMHUHOKHUCIOTBHI,  MOJUMENTHUIBI,
HYKJICOTH/IbI), MPOAYKT MHUHEpaIu3aluud U TyMUbUKauud (KUPHBIE KHUCIOTHI,
Ha(TOXMHOHBI, CJIOXKHBIC XUHOHBI, KOPUYHAS KUCJIOTA U €€ IPOU3BOIHbIC) [26].

OTMEUarT BaXXHYIO pPOJb MUKPOOPTAHMU3MOB, CHHTE3HPYIOIIMX BTOPUYHOE
aJIJICIIONAaTHYECKA aKTHBHOE BeliecTBo [6].

Bropuunbie coelMHEHHS] UMEIOT Psil OOUIMX YepT, HECMOTPS Ha pa3iuyus B
XUMHYECKOM DJIEMEHTHOM COCTaBe U cTpykTrype [13]:

1. O6nanarT onpeaeneHHON GU3HOIOrnYecKor (yHKIMENW (aKTUBUPYIOLIEH,
UHTHOUPYIOIICH, 3aIIUTHOM, IPUBIICKAIOIIEH, OTTaIKUBAIONICH, HHCEKTHIIUIHOMN).

2. OTHOCATCSA K HU3KOMOJIEKYJISIPHBIM OPTaHUYECKUM COCTUHEHHSIM.,

3. meroT HecKoJIbKO N30(opM, Kak U (PUTOTOPMOHBI.

4. KoH1leHTpanys MOCTOSIHHO BapbUPYET B OHTOIEHE3E OPraHU3Ma.

5. Ecnu opranusm noasepraercs He0IaronpusTHOMY BO3JIEUCTBHIO (PaKTOPOB
Cpellbl, Y BTOPHYHBIX COCAUHEHUN KOHIEHTPALUS BO3PACTaeT.

6. Cpenu BBICHIMX PAaCTEHU WX HAXO0XKICHHE MPUYPOUYEHO B OCHOBHOM K
OIpe/ieNICHHBIM OpraHaM (JIUCTbA, IBETKU, KOPHH, 3aPOIbILIEBbIE TOYKH).

7. Nurubupytonmii (aktuBupymuii) 3¢(extT BTOpUyHOTO MeTabonuTa Ha
JIPYrol OpraHu3M 3aBUCUT OT €ro KOHUEHTPAIMU U JUIMTEIbHOCTH BO3ACHCTBUS B
MeCTe KOHTAaKTa.

8. O0magaroT Manoil MOABMAKHOCTBHIO B Mpeliesiax OpraHu3ma - MpoaylLeHTa
BTOPUYHOT'O COETMHEHHS.

CaMbIMH pacpOCTpaHEHHBIMU (DEHOIBHBIMU COCIUHEHHUSIMH B aJlIesIONaTUU
SBJIIOTCS TIPOU3BOJIHBIE KOPUYHON M OEH30MHON KHUCJIOT, KyMapuHbl, TAHUHBI U

apyrue nonudeHoIbHbIE KOMITICKCH M HEKOTOpbIe (aBoHOM B! [37].



1.2 Tunbl KOHTAKTHBLIX B3aMMOOTHOILIEHUS MEKIY PACTCHUAMU

®opmbl  B3aumojedcTBuil  Mexay pactenusima  B.H. CykaueB (1956)
IPEJIOKII pa3fenuTh Ha 3 OONbIINE TPYTIIbL:

1. KoHTakTHBIE B3aMMOJEHCTBUS - BO3HHMKAIOIIME TMPU TMOJTHOM KOHTAKTE
pacTeHui, IpU UX COMPUKOCHOBEHHMH, CPACTAHUU WIM JIaXKe TPU MPOHUKHOBEHUU
OJTHOTO PacTeHHs B TEJO APYroro. B 0CHOBE 3TOro MOXET JIeKaTh MMAPa3UTH3M U
NoJIynapa3uTu3M, CpacTaHue KOpHEH, BIUSHUE JINAH, OXJIECTHIBAHUE BETBSIMU WJTU
K€ JaBJICHUE KOPHEBHUIL U KOPHEHN NPU UX pPa3pacTaHHH;

2. TpaHcaOMOTHYECKHEe B3aUMOOTHOIIEHHUS - BO3HHUKAIOUINE B CIEACTBHE
U3MEHEHHSI PACTCHUSIMU YCIIOBUM CYIIIECTBOBAHUS cooOMTaTeNel (KOHKYpEHIuS,
BBIJICJICHUE PACTEHUSIMHU B OKPYKAIOIIYIO UX CPENy Pa3IUYHbIX BEIIECTB, & TAKKE
U3MEHEHHUE PAaCTEHUEM YCIOBUN OKPYXKAIOIIEeH ero cpeipl);

3. TpancOmoTHueckre B3aMMOOTHOIICHHUS] - BO3HMKAIOIIME B pe3yJbTaTe
KOCBEHHOI'O BJIMSIHMSI OJIHOTO OpPraHM3Ma Ha JIPYyroe 4epe3 U3MEHEHHE YCIOBUM
CYIIIECTBOBAHMS TPEThEro opranusma [21].

@®opMbl  B3aMMOOTHOIIEHWH  MEXAY KOMIIOHGHTAMH  PaCTHUTEIBHBIX
COOOIIECTB Pa3HOOOpa3Hbl U MPOSBISIOTCS KaK B KOCBEHHOM, TaK M B MPSIMOM
Bo3aercTBuM [29].

B pactuTenpHBIX LEHO3aX OAHOW W3 (OpM B3aUMOJICHCTBUS pPaCTEHUUN
SBJIIETCSl AJUIEJIONATUsI — KPYroBOPOT (DU3MOJIOTHUECKH AKTHBHBIX BEIIECTB,
KOTOPBIE WTPAIOT POJIb PETYIATOPA BHENTHUX W BHYTPEHHHX B3aMMOOTHOIICHHM,
OOHOBJICHHUSI, Pa3BUTHUSI 1 CMEHBI PACTUTEIBHOTO TIOKPOBA B OroreorneHose [9].

Boigenstor paznuuus MEXAy OTHOIICHWSIMH OPTraHu3MOB U CPeloi
oOUTaHus, MKy 0COOSMH pa3HbIX BUAOB U MEXIY OCOOSIMH OJTHOTO BHJIA.

B3auMopeiicTBOBaTh OpraHU3MBl APYT C JIPYroM MOTYT IOCTOSHHO, B
TEUEHHE BCEH JKU3HM, WIH K€ KpPAaTKOBPEMEHHO, JHMOO HEMOCPEICTBEHHO
colmpuKacasch APYr C JApPYyroM, JuOO OKa3blBas BIUSHUE HA JPYroill OpraHu3m

4yepe3 cpey OOuTaHus.



B ¢wutonenoze Mexay pacTeHHSIMH JOCTaTOYHO YACTO BCTPEYAIOTCS
AHTUOMOTUYECKHE  OTHOLUEHWS,  KOHKYPEHLMSI WM  AHTarOHUCTUYECKHE
B3aMMOOTHOIICHHUSI. AHTUOMO3 — OTHOILIEHUS MEXAY PAaCTCHHUSIMH, KOTOpPbIE
OTHOCSITCSL K pa3HbIM BHJAaM, U MPHU KOTOPHIX OJUH U3 BUJOB NMPUUUHSIET BPE.
apyromy [21].

KonkypeHnuus — ¢popMa OTHOIIEHHH, KOT/1a MEX/y PACTEHUSIMU OJHOTO WU
HECKOJIbKHX BHUJOB MPOUCXOIUT OOphOa 3a MECTO, MUHEpAIbHBIE PECYPCHI WU 32
KaKue-TO JPYTUe YCIOBUS CYIIECTBOBAHUSI.

AHTaroHNCTHYECKUE OTHOLIEHUS — BCE TE€ OTHOLICHMS, MNPU KOTOPBIX
pacTeHus OJJHOTO WM Pa3HBIX BHJIOB MCIIBITHIBAIOT YTHETEHHUE JIPYT OT apyra [32].
CorylacHO [JaHHBIM, Ha O3MMYIO IIIIEHUIy BO3JEHCTBYET YTHETAOUIE Apyras
03UMasi KyJabTypa — poxkb. OBeC ciocoOeH MHTMOMPOBATh TOPOX U JIIOMUH. JlronmuH
U HYT MOTYT yTHETarolle JeHCTBOBaTh Ha KapTodenb. daconb, UMEET MpsIMoe
QJJIEJIONIATUYECKOE BO3JIEHCTBHE HA SPOBYH NIICHUIYy, KOTOpass BIMSAET TaKUM
o0pa3oM Ha TOpYMILY, JICH U aHMUC.

Ho crnenyer oTMETHUTBH, YTO AJJIEJIONATUYECKOE BIUSHUE MOXKET UMETh HE
TOJIBKO OTPHIIATENIbHBIN, HO U MOJIOKUTENbHBIA 3P(EKT, TAK KaK B PACTUTEIbHBIX
U MHUKPOOHBIX BBIJICTICHUSX OOHAPYXEHBI TOYTH BCE W3BECTHHIE B XUMHUU
OpraHUYECKUE COENUHEHMS. XapaKTep BIMSIHHUSA UX B JOCTATOYHOW MEpPE 3aBUCUT
OT KOHIICHTpAIUH BoaeacHui [15].

HaunGonee OnaronpusiTHBIMM BapuaHTaMW B3aWMOOTHOIIEHUN  MOXKHO
Ha3BaTh MEXIy SpPOBOM TIIEHHIIEM U HyTOM, (Hacoibl0 M CyJaHKOMH,
MOJICOJTHEYHUKOM, MOMUI0pAaMHU, KapTodeneMm, 0axueBbIMU KyJIbTypaMu; TOPOXOM

u kaprodenem [40].

1.3 Xumuueckasi Ipupoaa pacTUTEIbHBIX Bbl1eJeHU

Annenonatusi — popMa B3aMMOOTHOLIEHUN MEXIY pPaCTEHUSIMH, B KOTOPBIX

BEJIYIIYIO POJIb UTPAIOT CHeNU(DUUECKH NEUCTBYIOIINE MPOAYKTHl 0OMEHA BEIIECTB
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[3]. K Takum siBICHHSM OTHOCHTCS BIMSIHHE PACTEHUI IpYyr Ha Jpyra uepes
BbIpa0aThIBa€MbIe MU BbIICTICHUSI.

PacTenus, B3auMoeiicTBYsI MeXKAy COOOH, 3aXBaThIBAIOT APYT Y APYyra BOAY,
MUIILY, CBET, HO ¥ B JJAHHOM CJIy4ae XMMHUYECKHE BBIICICHUS CO3JAIOT AJSl OJHUX
BUJIOB MpEUMYyIIECTBa Haj ApyruMu. [IutarenbHble BemiecTBa U BOjAA, KOTOpHIE
pacTeHus: TOIJIOMAIOT KOPHSMHU M3 TIOYBBL, BCErJa CBA3aHbI C KOPHEBBIMU
BBIICTICHUSIMU COCEHUX pacTeHuil. Takue BBIENECHUS CIOCOOHBI YCKOPSTH WU
3aMeUIATh (pU3HoI0orHueckue mpoueccor [38].

BemecTBa, BbIIEnA€Mble HAJ3€MHBIMH M TOA3EMHBIMU OpPraHaMU JKUBBIX
pacTeHHid W OPraHWYECKHWE COCNUHEHUS, KOTOphle OOpa3yloTcs B TpoIecce
Pa3IoKEHUsI MEPTBBIX PACTUTENBHBIX OCTATKOB M OKA3bIBAIOT BIMSHUE HA JIPYrHe
pacTeHHs Ha3bIBAIOTCS KOJIMHAMH [25].

C ¢Qusnonornyeckoil TOUKU 3pEHUS, BEIIECTBA, BBIICISAEMbIE KOPHSIMH,
BMECTE C BBIJCICHUEM HX Yepe3 HaJA3€MHbIC OpraHbl, MPEACTABIAIOT OJHO W3
3BEHbEB OOLIEr0 0OMEHA BEIIECTB, CBOMCTBEHHOI'O BCEM JKUBBIM OpraHU3MaM, TaK
KaK YCBOGHME U TMOIJIOIIEHWE MMM BELIECTB HE MOTYT MPOUCXOAUTH 0Oe3
BBIJICJICHUS PA3JIMYHBIX MPOYKTOB BO BHEIIHIOK cpery [13].

CaMoe riaBHOE B SBJICHUSIX aJUIENIONATUU TO, 4YTO €€ 3(PPEKT 3aBUCUT OT
XUMHUYECKOTO COEIMHEHUS, BBIIEISEMOr0 B Cpeay ajlIelONaTHYeCKUM areHTOM.
[Io Mmuenuto 3. Paiica, B 3TOM M €CTh BaXXHOE €€ OTJINYME OT KOHKYPEHLMUU, MPU
KOTOPOW MPOUCXOAUT MOJTHOE WIIM YaCTUYHOE UCKIIOUYEHHUE U3 CPEbl HEKOTOPOIO
(dakTopa, HY)KHOTO JUIsI IPYTOro pacTeHUs Ha TOM e MecTooOuTaHuu [26].

Annenonatuueckue 3(Q(EKThl HArJISAHO BBIPAXKAIOTCS B HKCIEPUMEHTAX
3aMKHYTBIX HCKYCCTBEHHBIX CHCTeM — 4Yamkax I[letpu, mox CTEKISHHBIMU
KOJIMTAKaM#, B BETETAIIMOHHBIX COCYAaX C HCIOJh30BAaHHUEM KOHIICHTPUPOBAHHBIX
BBITSDKEK M3 PAacTEHUI WM CMBIBOB ¢ HUX. OJHAKO B MPUPOAHBIX (PUTOLIEHO3AX
aJIeIoNnaTUueCKue BIMSHUS UCKIIIOUUTEIBHON POJIM HE UTPArOT, IOTOMY YTO TaM
HET YCJIOBMIA TSI 3allacaHusi IEHCTBYIOIIMX BEIIECTB. DTO OOBSCHSIETCS TEM, UTO

MHOTHUC W3 HUX ABJIAIOTCA JICTYUMMH COCAWMHCHHAMU, A HUX KOHICHTpPAIWA
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MOCTOSTHHO TIOHIDKAETCSI BOJIOM, BETPOM, MHUKpoopraHmsmMamu. Bmo0GaBok, B
OpUPOAE TIOYTH HEPEATbHO pPasTPaHUYUTh KOHKYPEHTHBIC OTHOIICHHS U
AJIJICTIONIATHIO MY PACTUTEIbHBIMH Opranu3mMamu [32].

K tomy e, B HAy4yHOU JUTEpaType €CTh MHOTO JAHHBIX O TOM, YTO MEXIY
KOPHSIMH PacTEHUH TaKKe BO3MOXKHBI aJNIEIONAaTHICCKHE B3aUMOOTHOIICHHUS. DTO
IPUBOJUT K TOMY, YTO KOPHHM PACTEHWH pa3HBIX BHJIOB B 00OBEME TOYBBI
pacnpenesnsaoTCsl pABHOMEPHO M MPAKTUYECKU HE TIPUKACAIOTCS APYT K apyry. [pu
ATOM MOHUMAETCS, YTO POJIb CUTHAJIA «3aHATO» CO3IAI0T BBIJCIISIEMbIC U3 KOPHEH B
MOYBY OPTaHUYECKUE KUCIIOTHI, HO, B TO K€ BPEMs, BBIJCISIOT TaHHBIE O TOM, YTO
JAHHYI0 POJIb BBITIONHSIOT JJCKTpUYEecKue curHambl. [lo cBoeit mpupone
XUMHUYECKHE BEIIECTBA, MOCTYIAIOIINE B TOYBY B BUE KOPHEBBIX BBIJACICHUN U U3
OTMHPAIOIINX TKAaHEH, JOCTaTOYHO pa3zHooOpa3Hbl. OTAETbHOE MECTO 3aHHMAIOT
(dbeHoNbHBIE COEIMHEHHS, KOTOphIE CO3/Ial0T B KOpHeoOWTaeMoW cpene
ayienonatuaeckui motennuan [30].

Korma B mouBy moOmamaroT XWMWYECKA aKTHUBHBIC BEIIECTBA, OHHU
noJBepraroTcst  aacopouuu, TpaHchopMalMd UM TPAHCIOPTY, KOTOpbIE U
00yCIaBIUBAIOT OOIIUI (PUTOTOKCUYHBIN YPOBEHB MOUYBHI [34].

Huskniik  ypoBeHb INpuMECH  pAaCTEHHW  COPHOrO  IPOUCXOKICHUS
OJIarOTBOPHO BIUSET HA OONIMH aUIeNONMAaTHYECKUN W OUOJOTHYECKUN PEKUM
MOYBBI, YCKOPSS pa3BUTHE MHUKPOGMIOPHl W TOYBCHHOW GayHBl W yIydiias
pasiioKEeHUE PaCTUTENIbHBIX OCTATKOB [9].

BOBIIMHCTBO Y4YEHBIX MBITATUCh HAWTH OOBSICHEHHE aJlICIONMaTHYECKUM
s dexTaM MOYBOYTOMIICHHS, TO €CTh PE3KOTO CHIDKCHHS KOJUYECTBA YpOXKas Mpr
JIOJITOM B3pAIlllMBAHUM HA NOYBE OJHOM M TOW k€ KyJbTypbl. Ho B mocnencrsue
OBIJIO YCTAaHOBJICHO, YTO KPOME YBEIWYCHHUS B ITIOYBE HAIWYUS TOKCHYCCKU
BPEHBIX BEIIECTB, BCE )K€ MOYBOYTOMIICHUE B OOJIBIITUHCTBE CITy4aeB BHI3bIBACTCS
HAKOIJICHUEM B TOYBE KOJWYECTBA MATOTCHHBIX MHUKPOOPTAHU3MOB, a TaKKe
MOTEpU TTOYBCHHOTO TIUIOAOPOAUS Onaromaps HW3BJICUYCHHUIO OJHON KYyJIbTypou

OJIMHAKOBBIX BEIECTB, Pa3pylICHHEM CTPYKTYpPbI MOYBBI U MHOroe apyroe [23].
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Beigensiemble  pacTeHHSIMH  BEIIECTBA  HAKAIUIMBAIOTCS B OKPYXKAIOIIEM
IIPOCTPAHCTBE U CO3MAI0T «puroreHHoe moie» [13].

Okasajioch, 4YTO aIeI0IaTHYECKOE HAYal0 COCTOUT HE U3 OJHOTO KaKOIro-
aM00 OMpPENeNIEHHOTO COCIWHCHHS, a TPEACTaBIsAET COOOH CIOXKHYIO CMECh
aKTUBHBIX BCIIECTB, B3aMMHO WM OJHOCTOPOHHE YCHIMBAMOIIMX  HIIN
OCIA0JIAIONIUX JCHCTBUS OJHOTO Wik apyroro [35].

XWMHUYECKUE BBIJCIICHUS PACTCHUA MOTYT OBITh OJHUM U3 CIOCOOOB
B3aMMOJICHCTBUS B COOOIIECTBE MEKIY PAaCTCHUSIMHM, OKa3biBas HAa OpPraHU3MbI

1100 TOpMO3sIIee, JIM00 CTUMYITUpYIOIee Bo3aeiicTBre (cM.pucyHok 1) [8].

AoHop Moreps 8 nousy

Pucynok 1.1 — Biausitnue ogHoro pactenus Ha ipyroe (1mo A. M.
I'ponszunckomy, 1965): 1 - Muazmunsl; 2 - GUTOHLUIHBIC BEIIECTBA; 3 -
(dbuTOreHHBIC BEleCTBA; 4 - aKTUBHBIC MMPWIKU3HEHHBIC BBIJICICHUS; 5 - TACCUBHBIC
MPUKU3HEHHBIE BBIACICHUS; 6 - TOCMEPTHBIC BBIJICJICHUS; 7 - IepepadoTKa

reTepoTpO(OHBIMU OpraHU3MaMu

VY CTaHOBJIEHO, YTO BBIACICHHUS COIUIOJUN CBEKJBI, 3aMEULIIOT POCT U
pa3BuTHE ceMsiH Kykois. HyT Topmossiie Bo3ieicTByeT Ha KapTodenb, KyKypy3y,
MOJICOJTHEYHHK, TOMAThl U IPYTU€ KYJIbTYpPbl, Pacoiib - Ha pOCT APOBOIl MIIIEHUIIHI.
KopHeBble BbIieNIeHUs TbIpEst U KOCTpEla - Ha pacTylliue BOJU3M C HUMH JPYyrue

TPaBSIHUCTBIC PACTCHUS U 1axe aepesbs [21].
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Kak xpaiiHioro ¢popMmy amienonaTud WM HeJAOCTHKUMOCTh CYIIECTBOBAHUS
TOr0 WJIA WHOTO BHJA NPHU HAJIMYMU APYIOro B PE3yJIbTATE OTPABJICHUS CPEIbI,
Ha3bIBAlOT aMeHcaiusMoM. Hanpumep, Onaromapss BBIICICHUIO KOPHSAMHU
TOKCUYECKHX BEIIECTB SICTPEOSHKA W3 CEMEHCTBA CIOKHOLBETHBIX BBITECHSIET
JIpyrue OJHOJIETHUE pacTEeHUs M HEpenKo oOpa3yeT OrpOMHBIE 3apOCid Ha
JIOBOJIBHO OONBIINX IIOLIAASX. AMEHCAIN3M LIMPOKO PAaCHPOCTPAHEH B BOJHOU

cpene [16].

1.4 ®uTOHUHMABI — KaK MPOSABJICHUE AJLICJIONATHH

[To I'prommepy (1957) pasnuyaror 3 rpynmbl BEIMIECTB, OTBETCTBEHHBIX 3a
aJIJIeJIONAaTHIO PACTEHUI:

e Mapa3MuHbl — BBIAENSIOTCS MHUKPOOPTaHW3MaMHM M CIIy»KaT ISl
MIOJIaBIICHUS JKU3HEICATEIPHOCTH BBICIINX PACTEHUH;

e DuTOHIMIBI — BBIICIAIOTCA BBICHIMMHM PACTEHUSIMHU, CIyXaT ISl
N0JIaBJICHUS JKU3HEEATEIbHOCTH MUKPOOPTaHU3MOB,

e KomuHbl — BBIIEISAIOTCS BBICIIMMHU PACTEHHUSIMH, CIyKaT IS
TIOJIABJICHUS J)KU3HEACITEIIbHOCTH APYruX BhIcuX pactenwuii [10].

OUTOHIMBI SBISIOTCS Pa3HOBUIHOCTbIO XUMHUYECKU AKTUBHBIX BbIIEICHUI
pacTeHui, a TakXKe CIyXKaT 3allUTHHIMU BelleCTBaMU pacTeHuil. OHU MOTYT OBIThH
0€3y4acTHBIMH [IJIsl COCEJICTBYIOUIUX IMOPOJ, B3aUMHO OJIArONpPUSATHBIMH, WU K€
BPEIOHOCHBIMHE [25].

OpnuHolt Uik pycckoit labopatopuein ObUid 00HapykeHbl OoJiee 500 BUIOB
pacTeHUd, y KOTOPBIX (PUTOHUUABI JIETy4ero MPOUCXOXKIEHUS o0JanaoT
POTUCTOLMAHBIMU CBOMCTBaMH. JlaHHBIE CBOMCTBA XapaKTEePHBI U IS JCPEBbHEB,
U TpaB, U KyCTapHUKOB. V3 MPOTUCTONMIHBIX PACTCHHUI BBIACISIOT KOPMOBBIC U
STOBUTHIE I JKUBOTHBIX, CheJOOHBIE NJIs1 YeJIOBEKAa U COPHAKHM — OOHUTATEH
Kpeima, KaBkaza, Muauum u cubupckoir Taiiru, Anrtalickux rop U 00JOT
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JlennHrpaackoi odmactu [28].

benas akauwusa, Oepé3a OGoponaBuatasi, siCeHb OOBIKHOBEHHBIM, BSI3 M OCHHA
OKa3bIBAIOT JOCTATOYHO BPENOHOCHOE JecTBHE HAa POCT 1y0a BBILACICHUSIMU
KOpHEW, a Juna U KIEH Hao0OpOT OJAaronpHUsTCTBYIOT €ro pocty. Takxke BpeaHbl
nyOy BBIJCJIEHUS JIUCTBBI OCHHBI U siceHs. bepé3a OopojaBuaras OTpUIATEIHHO
BIIMSIET HA POCT COCHBI; JIUCTBEHHHIIA U COCHA TIOJIOXKUTEIBHO BO3JEHCTBYIOT IPYT
Ha JIpyra.

[IpopacTasi, ceMeHa MIICHULBI, PXKHU, STUMEHS M IPYTUX 3TaKOBBIX KYJIbTYP
OOBIYHO HE 3a00JIEBAIOT, HE MOIBEPTratOTCs ACUCTBUIO OAKTEPHil, KOTOPHIX B MOYBE
HaXOAHWTCSA OTPOMHOE KOJIUYECTBO. YUE€HBIE OOBSCHSIIOT 3TO TEM, YTO 3EpHO,
HaOyxasi, BBIACISIET B OKPYXKAIOIIYI0 Cpely aKTUBHBIE BEIIECTBA, MPHUAAIOIINE
BOJIC JKEJITOBATYI0 OKpacKy. Ha ceromHsAmIHMI 1eHb 5TH BEIIeCTBa M3Y4YEHBI, OHU
OKa3aJMCh TaK Ha3blBa€MbIMU (DIIABOHOBBIMU TJIFOKO3HMJIaMHU, KOTOpPbIE 00JIaatoT
CBOMcTBaMM yOMBATh pa3HOOOpPA3HbIE MUKPOOPIaHU3MBI, B TOM UHCJIE U BPEIHbIE
OaKkTepuu A 3TaKOBBIX pacTeHHid. Takum 00pa3oM, Mpu MPOPACTaHUU 3TAKOBBIE
pacTeHMsl BBIAEISIOT B MOYBY BEIIECTBA C OAKTEPULIMIHBIM JECHCTBUEM, a TaKXkKe
JeTydue BelIecTBa, yOuBaromme MUKpoOoB [28]. OcymiecTBisieTcsi BBIICICHUE
THX BEILUECTB, MO-BUAUMOMY, Ye€pe3 HapylIeHHE HOPMaJIbHOIO KJIETOYHOI'O
MeTabou3Ma, a He uepes3 MoBpexaeHust opranesut [36].

MHOTrOYNCIeHHbIE HCCIEAOBAaHUS TOKa3bIBAIOT, YTO (PU3UOJIOTUIECKU
aKTUBHBIE BEILIECTBA MOXHO 3aMETUTh B BBIJCJICHUSAX KaXJIOTO pacTeHHs. ODTu
BEIIeCTBa JOBOJBHO PA3HOOOpa3Hbl MO KA4YeCTBY, IJIIOC KO BCEMY, Y OIHOTO
pacTeHus: UX MOXKET OBbITh OOJIblIE, Y APYTrOoro - MeHble. Takum oOpa3om, Jr000e
pacTeHue B T€UEHUE CBOEH KU3HU (POPMHUPYET BOKPYT CeOsl XUMUUYECKYIO 3aIUTY.
BemecTBa, KOTOpBIC BBIACHSIOT ACPEBbs, MPUTATHBAIOT OMPEICICHHBIC BUIBI
pacTeHuid, KOTOpbIE HAXOAT cebe 3alIuTy Mo X CeHbto. [l Apyrux mogo0HbIe
BBIICJICHUS] - CWJIBHEHIIMHA 57, U OHU MPOCTO HE MOTYT pPacTh B 3TOM MeECTE.
MHoruM 3HaKoM, HapuMep, 3armax COCHOBOIro Oopa, 1y00BOro Jieca, Jyra, CTEIu.

br11o 3aMCYCHO, 4YTO JICTYy4YHC MW BOAOPACTBOPHUMBIC OPraHUYCCKHUC BCIICCTBA,
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BBIJICTISIEMbIC PACTCHUSAMH Jieca, BPEIAT MPOM3PACTAHUIO CTEIHBIX pacTeHuil. B
CBOIO O4YepeIb JPEBECHBIC PACTCHUS W3-3a BEMIECTB, BBIACIIEMBIX CTEHHBIMU
PaCTCHHSIMH, WU XK€ M3-32 3aCyXH, HE B COCTOSTHUM MIPOHUKHYTH TNIyOOKO B CTEIIh
[12].

B Momompix pacTeHHMAX JIETy4We BEIIeCTBA OKa3bIBAIOT  OoOJbIIee
TIOJIABJISFOIIEE ICHCTBUE, YeM BBIICIICHUS CTapblX pacteHuid. [Ipu mocaake neca u
IIPH yXOJ€ 32 HUM JICCOBOABI PAacCMATPUBAIOT OMOXUMHUYECCKOE B3aWMOBIIHSHHC
pacTuTenbHbIX mopox [33].

Cpenu JIpeBECHBIX TOPOJ, MPUMEHSIEMBIX IS O3CJICHCHHS B TOPOICKHX
yCJIOBUSIX Haubojee OONbIIMMU  (PUTOHIUAHBIMU CBOMCTBAMU  OOJIaJalOT:
gepéMyxa OOBIKHOBCHHAS, MOJK)KEBEIIBHUK OOBIKHOBEHHBIH, TPEIIKUI OpeX, TOIOJIb
0alTb3aMHYECKHA, TOIOJIb OCPIIMHCKHM, COCHA KPBIMCKas, COCHa OOBIKHOBEHHAS,
Oepé3a ObopomaBuaras, psOrHa OOLIKHOBEHHAS.

W3BecTHO, 4YTO Cpeau JCKOPATUBHBIX PACTCHUM, HWCIOIB3yeMbIX IS
COCTaBJICHUS] OYKETOB TIOJIBITAHBI M HAPIIMCCHI, TBO3JIMKH M PO3bI B OJTHOM OyKeTe

BBIJICJISIIOT (PUTOHITUIBI, TYOUTEIIBHO JISUCTBYIOIINE APYT HA JApyTa.

1.5 BOTaHMKO-IKOJOTHYECKAS] XaAPAKTEPUCTUKA 3e€PHOBBIX 0000BBIX

KYJBbTYP

3epHOBbIE O00OBBIE KYJIBTYpPbI, K KOTOPBIM OTHOCSITCSI TOPOX, 000BI, (hacoJib,
U psA APYTUX, BMECTE€ C 3E€PHOBHIMH U OBOIIHBIMH KYJIbTYypamu o0O0pa3yroT
MUIIEBON pacTUTENbHBIA (yHAAMEHT 4YenoBeka. bombinoe comepxkaHue OENKOB,
yIJIEBOJIOB, MUHEPATBHBIX BEIIECTB U BUTAMUHOB B MX CEMEHax OO0YCIIaBIMBAIOT
XOpOIIUE BKYCOBBIE KAUECTBA U BO3MOXKHOCTh JJTUTEIILHOTO XPAHEHUS, UTO JIeJaeT
UX HE3aMEHMMbIM KOMIIOHEHTOM Hallero paiuona [5].

CemeHa 3epHOBBIX O00OBBIX KYJIbTYp M3-3a OOraToro XMMUYECKOTO COCTaBa

UMEIOT OOJBIIOE MPOMBINIJIEHHO-CHIPHEBOE 3HAUCHUE. 3€pHa TMEpEeMalbIBalOT B

15



KpYIly, MyKYy, W3TOTAaBIMBAIOT pa3jMuHble KOHAUTEPCKUE HU3JENUs, MHILEBbIE U
KOpMOBbIe 0OaBkH. M3 3epHa ropoxa u HeJ03peNbIX MJI0I0B, Crap:KeBoi (aconu
rOTOBAT BKYCHbIE M MHTaTelIbHbIE KOHCEpPBbl. Maciia u3 3epHa LIUPOKO
UCTIONIB3YIOTCS JIs1 TPOU3BO/ICTBA BBICOKOKAYECTBEHHOT'O MaprapHHa.

N3 300TeXHUYECKOW JUTEpaTyphl HU3BECTHO, YTO JJisi TOJHOIIEHHOTO
KOPDMJICHHSI ~ JKMBOTHBIX B  OJHOW  KOPMOBOW  €AMHHIIE  COJEpKAHUE
nepeBapruBaeMOro MPOTEHHA JOJHKHO cOCTaBisATh okoyio 110 — 120 r. B 3€pnax
3epHOO00OBBIX KYJIBTYp coiepkutcs 174 — 276 T nepeBapuBaeMoro npoTernHa Ha
1 xopmoByr0 eauHuIly B 3eieHoil mMacce 160 — 205 r. UMeHHO mORTOMY OHHM
UMEIOT OTPOMHOE 3HAY€HHE B COAIAHCUPOBAHWU KOPMOBBIX PAIIMOHOB MO OENKY
COIVIACHO 300TE€XHMYECKUM HopMmaM. [lo cTarucTuyeckum [AaHHBIM, 3a CUET
3epHOO00OBBIX MOTPEOHOCTH KUBOTHOBOJCTBA B MPOTEUHE YAOBIECTBOPSIOTCS Ha
70 — 75 % [22].

JUis KopMa CKOTY HPHUMEHSIOT M3MEJNbUYEHHOE WJIM Pa3MOJIOTOE 3€pHO B
YICTOM BHUE, & TaK)KE€ B COCTaBE KOMOMKOPMOB, CEHO, CEHaX, 3€JICHYIO0 Maccy,
COEBBIE IIPOTHI, XKMBIX, a TAKXKE COJIOMY U MOJIOBY 36pHOOOOOBBIX KYJIBTYD.

3epHOO00OBBIE UTPAIOT TJIABHYIO POJIb B YJIYUILICHUH IUIOJOPOJUS IOYB,
0COOCHHO O€HBIX JI€PHOBO-TIOJ30IMCTBIX, NIECUaHbIX M CyNEeCYaHbIX MouB. OHU
OTJMYAIOTCA LEHHOW CHOCOOHOCTBIO CBSI3bIBATh CBOOOJHBIA a30T BO3JyXa C
NOMOIIbIO  KIYOEHBKOBBIX OakTepuil M  00OramarT MOYBY  a30THBIMHU
COCMHEHHUSIMU. YCTaHOBJEHO, 4To Ha | ['a mijomaau mocie BbIpaluBaHUS
3epHO0000BBIX pacTeHu octaetcs A0 50 — 100 kr/ra a3oTra W 3HAYUTENIBLHOE
KOJIMYECTBO OPTaHWYECKUX BEIIECTB, OCOOCHHO MHOTO MOCIEAHHX OCTAaeTCsi B
MmoYBe, Korja 3epHOO0000BBIC pPAaCTCHHS, B OCHOBHOM JIFOIIMH, BBIPAIIMBAIOT Ha
3eJICHOE yI00pEeHHE KaK CUepalibHbIe KyJIbTyphl [23].

3epHO000OBBIE pacTEHHUS yIydlIalOT CTPYKTYpy TMOYBBI, 0OOTalaloT
MaxOTHBIM clioli Ha Qocdop, Kaauil, KalbIUi, YIy4IIalOT €ro XUMHUYECKUe
cBOIcTBa. brarogapsi 5TOMy OHU SBJISIOTCS OJJHUM M3 JIYUIIUX MPEANICCTBEHHUKOB

B CEBOOOOPOTE I 3€PHOBBIX M TEXHUUECKUX KyIbTyp [20].
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1.5.1 Moppo-0uosoruyeckoe OmnucaHue M TPUMEHEHHEe Topoxa

noceBHoro (Pisum sativum L.)

I"opox mocesHoit (Pisum sativum L.):

e Kiacc [Ilokpeitocemennbie, win L[BeTkoBbie (Angiospermae, wim
Magnoliopsida)

e Tlonkmacc Po3unsl (Rosidae)

e Tlopsamok boboporserHsie (Fabales)

e CewmeticTBo boOoBsie (Fabaceae)

e PoxT'opox (Pisum L.)

e Bunx 'opox mocesnoii (Pisum sativum L.) [4].

BoznaenbsiBatotr 1 00pabaThIBalOT TOPOX KaK KOPMOBOE U MPOIOBOIHCTBEHHOE
pacteHue. ['0poXOByI0 MyKy CMENIMBAIOT ¢ MYKOW W3 3€pHa XJICOHBIX 3JIAKOB H
nekyT xiyie0. OBOIIHBIE cOpTa Tropoxa M 3€JCHBIM TOpPOIIEK HCIONb3YIOT B
KOHCEpPBHOW mpombIliuieHHOCTH. (CemeHa, 3elleHas wmacca W cojloMa —
BBICOKOKAUECTBEHHBI KOPM JUIS KUBOTHBIX. [ OpoX OTIMYaeTcs JOCTATOYHO
IMIMPOKUM apeajoM Bo3JenbiBaHus (0koo 60 cTtpan mupa).

boranudeckuii pox ropoxa Pisum L. HacuuThIBaeT HECKOJBKO BHJIOB, U3
KOTOPBIX HauOOJIbIIIEe PACIPOCTpaHCHWE MOAy4Yriau aBa: P. sativum L. — ropox
noceBHoi u P. arvense L. — ropox noJieBoit. ['opox — oiHONIETHEE WM 3UMYIOIIEE
pacTeHue, KOTOpOE HMMEET XOpOIIO pPa3BHUTHINA, CTEPKHEBOM KOpeHb. CTedenb
yrioBaTelid, mojeraromuii, qmHOH or 20 mo 250 cM. YV mramOoBBIX ¢opm
YTOJIIIICH B BEPXHEH YaCTH U HE TOJIETaeT.

JlucThsl TMapHOINEpPHUCThIE, cocToAT U3 1-3 mmap oOpaTHOSHUIIEBUIHBIX
JUCTOYKOB, 3aKaHYHMBAIONIUXCS YCUKaMH. [[BeTKM OAMHOYHBIC WM TapHBIC, Y
mTaMO00BBIX (hopMm /10 4 Ha 11BeToHOCe. [Imoa — npsmoit win cabieBuaHbIM 000 ¢ 3-
10 cemenamu. Macca 1000 cemsn g0 250 T.

I'opox — B OOJIBIIMHCTBE CBOEM CKOpOCTenas 3epHOBasi 6000Bas KyJabTypa.

[lepmon Beretamuu kosebnercss B mpenenax 65-140 ngmeit. CamoornbuieHHe
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IPOUCXOANT B (ha3e 3aKpBHITOrO LBETKA, HO B TOJABI C ApPKUM U CyXHUM JIETOM
OBbIBaE€T OTKPBHITOE IIBETEHHWE, U BO3MOXKHO mMepekpecTHoe onbuieHue. Da3za
IBETCHUS] MOXET mpojoiixkathcs npumepHo 10-40 gneit. BererartuBHBIM pocT
WHTEHCUBHEE NPOTEKAeT B NEPHOJ OT OyTOHHM3auuu 10 LBeTeHus. B mepuon
TUI0I000pa30BaHMsI POUCXOAUT PUPOCT 3eJieHON Macchl [14].

['opox — 10BOJIBHO cCBeTONMOOMBAs KyJbTypa, MpPU HEIOCTATOYHOM
KOJIMYECTBE CBETa HAOIIOJAETCs JOBOJIBHO CHUJIBHOE YIHETEHUE pPAaCTEHUU.
Jlydield mo4YBOM IJIsl €r0 BO3JEIBIBAHUS SBIISIOTCS YEPHO3EM, CPEIHECBI3aHHbBIC
CYTJIMHKH U CYIIECU C HEUTPAJIbHON KUCIOTHOCTBIO.

UyBCTBUTENBHOCTh TIOpOXa K MUHEPAIbHBIM YAOOPEHUSM JOBOJIBHO
BBICOKAsl, JICUCTBHE yIOOPEHHI 3aBUCUT OT (PU3NYECKUX U XMMHYECKUX CBOMCTB
MOYBKI, €€ BJIAXXHOCTH, CIOCOOOB U 103 BHECEHMs yJno0peHuil. B TeueHue Bcero
BErE€TALIMOHHOTO MEPHUOJIa MPOUCXOAUT MOCTYIUICHUE MHUTATEIbHBIX BEIIECTB M3

NOYBBI B pacTeHus [1].

1.5.2 Mopdo-0uosioruueckoe onucaHue uW npuMeHeHue acosu

oobikHOBeHHoI (Phaseolus vulgaris L.)

dacoip oosikHOBeHHas (Phaseolus vulgaris L.):

e Kiacc JIBymoapuble wiau MarHoauorncunsl  (Dicotyledones, wnnm
Magnoliopsida)

e Tloakmnacc Po3umer (Rosidae)

e Tlopsnok booosonserHsie (Fabales)

e CewmeticTBo boOoBsie (Fabaceae)

e Pox ®acons (Phaseolus L.)

e Bun ®acons oosikHOBeHHAs (Phaseolus vulgaris L.) [4].

dacosib — OJIHOJIETHEE TPABIHUCTOE pacTeHue. Mimeer cTep:KHEBOM KOPEHbB ¢

KITyOeHbKaMH, OOpa30BaHHBIMU a30TyCBauMBalOIMMK Oaktepusmu. KopHeBas
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CHCTEMa XOpOILIO pPa3BUTa, MPOHHUKAET Ha TyOuny 10 1 M. Ctebenb TpaBIHUCTHIN,
JUIMHA y KYCTOBBIX (opM gocturaer 25-40 cm, y momyBbromuxcs — a0 1,5 M, a 'y
BbIOIIUXCS — 2-5 M. JIUCTBsI mapHONEpPUCTBIE, pa3MEpPhl UX Pa3JIMYHbL; KOHTYpPHI
JUCTOBOM IJIACTMHKHM 4allle UMEIOT siueBuanyo ¢opmy. LIBeTku KpymHbIe,
MOTBUIBKOBBIE, O€lble, 3eJI€HOBATO-0€NbIe, PO30BbIE, KPEMOBBIE, TEMHO-PO30BBIE,
¢uoneroBble. OHU pacIyCKAalOTCS paHO YTPOM M IBETYT NPUMEPHO 2-3 NHS.
®dacosp — camoonbIUTENb. ONBUIEHUE MPOXOAUT €lle B OyToHe 3a 4-5 4 10 ero
pacnyckanus [27].

[lnon — 0600, mnpsMoil waM W3OTHYTOW (OPMBI, TUIOCKUN WK
uuuHapuyeckuil. B 0606e copepxkurca ot 2 g0 10 cemsH. CemeHa KpyIHbIE,
NOYKOBUJIHBIE, pa3HOOOpa3HOW okpacku. CylllecTBYyeT CBA3b MEXKAY OKpPacKOH
LBETKOB U ceMsAH. UepHOoceMsHHbIE (POPMBI, KaK MPABUIO, UMEIOT (PUOJIETOBBIE
LBETKH, KPACHOCEMSIHHbIE — PO30BbIE MJIM KOPUUYHEBO-KEIThIE, OEIOCEMSIHHbIE —
oenpie. I1o macce 1000 cemsiH ceMeHa (acoiau Moapa3aessioT Ha MEJIKUEe — Macca
10 200 r, cpeaamne okoso 200-300 1, u kpymHBIe — 60J1ee 300 T.

Bereranuonnsiii nepuoj cocrapisier npumepHo 75-130 nmueir. Ot copra,
MOTOAHBIX YCIOBUM M reorpauueckoid IIMPOTHl MECTHOCTH 3aBUCUT JJIMHA
BEreTallMOHHOTO Tepuona (aconu OObBIKHOBEHHOW. Uem Bhllle Temmeparypa B
JAHHOM MECTHOCTH Y OJHOTO M TOTO K€ COpTa, TEM KOPOYE BEreTalMOHHBIN

nepuoz [39].
1.5.3 Mopdo-ouosioruyeckoe OnucaHue W TPUMEHEHHE TMIIEeHUIIbI
msirkoi (Triticum aestivum L.)
[MTrenunna msrkas (Triticum aestivum L.):
e Kitacc IlokpeiTocemennbie, win llBeTkoBeie (Angiospermae, wuiu

Magnoliopsida)
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o Ilomkmacc Jlwmmuael, wm  OpHomonbHble  (Liliidae, wmm
Monocotyledones)

e Tlopsmok 3iakonerHbie (Poales)

e CewmeiictBo MsaTiukoBbie, win 3naku (Poaceae, uru Gramineae)

e Popx mmennna (Triticum L.)

e Bun mmrenuna msrkas (Triticum aestivum L.) [4].

[Tmennia — Hanbonee BaxHas KyJabTypa CpPeldu 3€pPHOBBIX, JArolas MOYTH
30% mMwupoBOro MPOM3BOJACTBA 3€pHA, CHaOXKaroIllas IPOJIOBOJLCTBHEM OoJiee
MOJIOBUHBI HACEJICHHsI 3eMHOTo mapa. E€ mmpokas momynspHOCTb BBIpakaeTcs
Pa3HOCTOPOHHUM HCIIOJIB30BAaHUEM LIEHHOTO IO KadecTBY 3epHa. OHO uaer Ha
IPOM3BOJICTBO MYKH, U3 KOTOPOM TOTOBAT XJ1e0 ¥ Jpyrue MpoayKThl nutanus [18].

[Timenniia — oJHOJIETHEE MPSIMOCTOSTUEE 37IaKOBOE pacTeHue BricoToi oT 0,3
no 1,2 m. Pa3zMHOXaeTcsi ceMeHaMM, KOTOpbIe MPOPacTaioT 3-6 3apoJIbIIIEBbIMU
KOPHSIMH, KOTOpBIE HIPAlOT BAXXHYIO pOJIb B JKHU3HENEATEIBHOCTH PACTCHHUS.
BropuuHas kopHeBasi cHUCTeéMa HauyMHAET (POPMHUPOBATHCA IMPU MOSABICHUU 4-5
JUCTHEB W3 TMOJ3EMHOro y3ia KymieHus. OHa MOYKOBaTasi, HEIIUPOKasi, KOPHU
WHOTJa TPOHMKAIOT Ha rayOuHy okono 1 M u Oosbme. BbokoBble mobderu
MOSIBJISIIOTCST U3 y3JIa KYIIEHHS HECKOJbKO paHbIlle Y3JIOBBIX KOpHEW. Bcero
obpasyercs ot 1 10 6 moGeros.

[ToGer — monasi coJOMHHA, pa3felieHHAas y3JlaMd Ha MEXIOY3Nus, IJIMHA
KOTOPBIX BO3pacTaeT BBEpX MO cTediro. Mexaoy3nus CHU3Y IUIOTHO OXBayeHbI
BJIarajuilaMy JHCThEB, KOTOPHIE CBEPXY PACXOAITCS U MEPEXOAST B JIMHEHHBIC
JUCTOBBIE TIACTUHKU mUpuHON 1-2 oM, mmHou ot 20 no 37 cMm. Ilo okoHuaHuM
da3pl  KylieHuss HAYMHACTCS  WHTEHCUBHBIM  pOoCT cTebinel 3a  cuer
MOCTIEZIOBATEIHPHOTO  YANWHEHUS MEXIOY3NMuid CHU3y BBepX. B mpomecce
cTeOJIeBaHMs COIIBETHE TMOJHUMAETCS MO CTEOJMI0 M BBIXOJUT W3 BIarajvina
BEpPXHETO0 JINCTA, pacTeHUe BcTynaeT B ¢a3zy konomeHusa. Konoc nmunoit 5-10 cm
COCTOWT W3 CTEPXKHS, Ha KAXKIOM YyCTyle KOTOPOTO CHIUT MO KOJOCKY B 2

MMapaJulCJIbHBIX pAAdaX, CBCPXY OH 3dKAHYMBACTCA KOJIOCKOM. Konocku cocrost u3
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2 KOJIOCKOBBIX YEIIyl M HECKOJIbKMX IIBETKOB, KaXIbIi U3 KOTOPHIX 3aKJIIOUEH B 2
LBETKOBBIC YEIIyH. Y OCTUCTBIX KOJOCHEB HAPYXKHAs YEIllys HECET OCTh. [IBeTok
COCTOMUT U3 3aBSI3U C CEMSIOYKON, 2 MEPUCTHIX pbuUlel U 3 ThIUMHOK. LIBeTeHue
HACTyIIaeT Bciaen 3a KojomeHweM. OHO HayuHAeTcs C LEHTpa Kojoca, 3aTeM
pacnpocTpaHsieTcsi BBEpX M BHHU3. l[BeTeHMe MOXKET OBITh 3aKPBITBIM HWIH

OTKpBITBIM. C HACTYIJICHHE I[BETCHUS POCT CTeOs yBenmnuuBaerces [1].
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2 MATEPHUAJIBI U METOABbI UCCJIEJOBAHUSA

[Ipu mpoBeneHHHM UCCIENOBAHUS HAMHU HCIOIB30BAJIUCH  CIEAYIOIINE
MaTepuasbl U 000pyI0BaHUE:

1. Jluctes ano> npeoupunoro (Aloe arborescens M.) um mnemaproxuu
sonanbHo# (Pelargonium zonale W.).

2. Cemena ropoxa moceBHoro (Pisum sativum L.), daconm 0OBIKHOBEHHOM
(Phaseolus vulgaris L.) u mmenuisr Markoi (Triticum aestivum L.).

3. luctunnvpoBaHHas Boja.

4 Yamku [letpu u apyroe nadopatopHoe 000pyaoBaHue.

5. @unbTpoBalibHAsI Oymara.

6. [Imacrenus.

7. JIunenka.

Cxewma orbITa:

KoHTposb — mUCTHIIIMpOBaHHAS BOJIA.

Bapuant 1 — kammuna pacTépThiX JUCTHEB all0d IPEBOBUIHOTO.

BapuanT 2 — kammna pacTépThIX JINCTHEB METAPTrOHUNA 30HAITBHOM.

JIJisi  TIOBBIIIEHHOW TOYHOCTH UM JOCTOBEPHOCTH PE3YJbTaTOB OIBITA
KOHTPOJIb U BApUAHTHI UMEITU TI0 TPU TTOBTOPHOCTH.

B onbiTe ncnonp3o0Banock 3 KyJabTyphl: ropox moceBHou (Pisum sativum L.),
daconp oobikHoBeHHas (Phaseolus vulgaris L.) u mmenuma msrkas (Triticum
aestivum L.), a Tarxke nmcths anod apeoBuaHoro (Aloe arborescens M.) u
neapronuu 3oHansHoM (Pelargonium zonale W.).

B vamku Iletpu moMectunu yBiIaXHEHHYIO (GUIBTPOBAIBHYIO Oymary, a 1mo
nepudeprn — MPOPOCIINe ceMeHa ropoxa u ¢aconu B komudecTBe 10 mT, a Takke
cemeHa miieHuIbl B konmyectBe 20 mryk. CemeHa 3apaHee ObLIM OTOOpaHBI 110
pasmepy u Becy. B nentpe wamku IleTpu u3 mimacTwinHa yCTaHOBHIIA OOPTUK,
TIIATEIPHO TPHKPEIUICHHBIA KO JHY. B JaHHBII OOPTHK IMMOMECTHJIN KAaIlHITy

pPacCTCPThIX JTUCTHCB. B kauectBe KOHTPOJIsI BMCCTO KalllUIlbl U3 PACTCPTHIX JIMCTHCB
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UCIONB30BAIM JUCTWUITMPOBaHHYI0 BoAy. HakpbwiBaercss niuinbs OoJbliasi yarika

[MeTpu [2].

Pucynok 2.1 — Cxema ombITa 1Mo U3y4eHUIO JCHCTBHS JIETyYUX COSTUHEHUIN

pacTeHM Ha MPOpaCTaHUE CEMSIH.

Yamku moctaBuiau B T€mioe mecto (1 =22 °C).

OO0111ee KOJIMYECTBO CIETYIOIIEE:

3 BapuaHTa X 3 MOBTOPHOCTH X 3 KyIbTypsl = 27 yamek [letpu.

PerynspHo crnenunu 3a COCTOSSHMEM CEMsIH M TIpU  HEO0OXOIUMOCTHU

YBIQKHSUTH (PHIIBTPOBATBHYIO OyMmary.

Yepes Hepemnmo nociae Havala onbITa OblT MPOBEAEH yUeT IJIUHBI KOPEIIKOB

Y KaxxKg0ro CCMCHHU.

Breraucnaunm CPCAHIOI0 JJIMHY KOPCIIKOB, a TAKIKC ITPOLCHT IIPOPOCHINX CCMAH.
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Pucynok 2.2 — Biusiaue anos apeBosuanoro (Aloe arborescens M.) Ha
IpopacTaHue CeMsH ropoxa moceBroro (Pisum sativum L.) ¥ mimeHuIsr MArkoi

(Triticum aestivum L.)

Pucynok 2.3 — Biusuaue nenapronuu 3onansHoi (Pelargonium zonale W.) Ha
npopacTaHue CeMsiH ropoxa mocesHoro (Pisum sativum L.) 1 mieHuIbI MATKoi

(Triticum aestivum L.).
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Pucynok 2.4 — Biusiaue nenapronuu 3oHaabHo# (Pelargonium zonale W.) na

npopactanue cemsiH (aconu oobikHoBeHHOM (Phaseolus vulgaris L.).
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3 PE3YJIbTATHI UCCJIEJJOBAHUM U UX OBCYKJIEHUE

3.1 Bausinne BblAeJIeHUHI JMCThEB PACTEeHMd HA NMpopacTaHue CeMSH

U POCT KOpHe#

Pesynbrarel  uccienoBaHMM  BAMSIHMSL — BBIJEJICHUM  JINCTBEB Aol
JPEBOBUIHOTO U IMEJAPrOHUU 30HAIBHON HA MPOPACTAHHE CEMSH M POCT KOpHEU

ropoxa mnocesuoro (Pisum sativum L.) nmpencrasiensl B Tabmuie 3.1.

Tabmuma 3.1  BiusHue BBIACICHWI JHCTHEB ajod JIPCBOBUIHOTO M TEIapTrOHUH

30HAJIBHOW Ha IPOpacTaHUEe CEMSIH U POCT KOpHE# ropoxa mocesxoro (Pisum sativum L.)

JInvHa KOpPEIIKOB,
MM
Ne KonTponb Anos [lenapronus
1. 25 20 16
2. 21 19 10
3. 18 16 12
4. 20 22 13
5. 17 17 17
6. 15 19 13
7. 20 17 7
8. 23 13 6
9. 20 22 11
10. 19 21 6
11. 20 21 9
12. 23 17 10
13. 18 0 0
14. 16 19 12
15. 19 25 6
16. 25 22 8
17. 21 18 0
18. 20 20 12
19. 18 19 11
20. 15 21 9
21, 25 19 10
22, 21 21 13
23. 20 20 6
24, 19 24 15
25. 20 22 0
26. 17 18 7

[Tponomxkenue Tadauibl 3.1
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27. 23 20 10
28. 15 16 8

29. 21 21 16
30. 20 17 19

Ha pucynke 3.1 B Buae nmarpaMMbl OPEACTABIEHBI JAHHBIE CPEIHUX

mokasaTeiel Yrciia IpopoCIInX ceMsiH ropoxa nocenoro (Pisum sativum L.).

CpGI[HI/IC IMOKAa3aTC/In Y CJIa IIPpOPOCHINX CCMAH Iropoxa
nocesHoro (Pisum sativum L.), %
102%
100% 0%
98%
055t 6,60%
94%
92%
90% 90%
88%
86%
84%
KonTpons Anos [lenapronus

Pucynok 3.1 — Cpennue nokazareny yuciaa IpoOpOCHINX CEMSH ropoxa MOCEBHOTO
(Pisum sativum L.)
Ha pucynke 3.2 B BuAe auarpaMMbl NPEACTABIEHBI JAHHBIE CPEIHHUX

3HAYCHUH JTMHBI KOPEIIKOB CeMsiH ropoxa nocenoro (Pisum sativum L.).
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Cpennue 3HaYEeHNS JVINHBI KOPEIIKOB Y MPOPOCIIHX
ceMsiH ropoxa noceBnoro (Pisum sativum L.), mm

20
18
16
14
12
1

o

O N B O 00

KoHTponb

Anos MNenaproHua

M KoHTponb M ANO3 MenaproHua

Pucynox 3.2 — CpenHuie 3HaU€HHS JIMHBI KOPEIIKOB Y IPOPOCIINX CEMSH TOpoxa
nocesHoro (Pisum sativum L.)

Pesynpratel  ucciaenoBaHui

JIPEBOBUIHOTO U TETAprOHUU 30HAJIBHON Ha MPOpPACTAHHE CEMSH M POCT KOpHEH

dacomu oosikHOBeHHOH (Phaseolus vulgaris L.) npeacrasiens B Tabwie 3.2.

Tabnuna 3.2 — BnusHue BbIAECNEHUN JHMCTHEB ajlod JAPEBOBUAHOIO U IMEJaprOHUU

30HaJILHOM Ha MpopacTaHue CeMsIH M POCT KopHer ¢aconu oobikHOBeHHO# (Phaseolus vulgaris

BIIMAHUA BBII[CJ'ICHI/Iﬁ

L.)
JlnvHa KOpEeIKoB,
MM
Ne KonTponb Anos [Tenapronus
1. 55 39 80
2. 30 40 27
3. 61 40 0
4. 59 55 0
S. 64 40 14
6. 52 70 32
7. 47 39 28
8. 30 63 61
9. 41 50 40
10. 51 32 34
11. 45 59 38
12. 58 63 42
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| 13. | 55 | 65 | 0 |
[Iponomxenue Tabnuipst 3.2

14. 60 72 40
15. 55 57 39
16. 71 81 45
17. 50 62 0
18. 62 0 0
19. 53 70 26
20. 55 73 35
21. 40 56 32
22. 47 49 0
23. 55 55 29
24, 63 55 0
25. 67 60 35
26. 58 48 40
27. 59 57 0
28. 47 69 0
29. 55 70 38
30. 62 63 27

Ha pucynke 3.3 B BuAe JMarpaMMbl TMPEICTABICHBI JaHHBIC CPEIHUX
nokazarejeil 4Ymcia mpopocmmx ceMsH Qacosm oObikHOBeHHOH (Phaseolus
vulgaris L.).

CpenHue nokasareiiy 4ucia IpopoCiIux cCeMsH (pacoyu
obowsikHoBeHHOM (Phaseolus vulgaris L.), %

120%

100% 100% 96-602%0
80%
T70%
60%
40%

20%

0%
Kontpons Anod Ilenapronus

Pucynok 3.3 — Cpegnue nokasareiy 4yucia IpopocCIIuX ceMsH (pacosu

obsikHOBeHHOM (Phaseolus vulgaris L.)
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Ha pucynke 3.4 B Buae auarpaMmbl MHPEACTaBICHbI JAHHBIE CPEIHHUX

3HAYEHUH IJIMHBI KOPEIKOB ceMsH (aconu oObikHOBeHHOU (Phaseolus vulgaris

L).

Cpeanue 3HAYEHHS JJTMHBI KOPEIIKOB Y MPOPOCIINX
cemsiH (pacosim oobikHOBeHHO# (Phaseolus vulgaris
L.), MM

60
40

20

KoHTponb Anos MenaproHna

B KoHTpo/b Anos M T[lenaproHua

Pucynox 3.4 — CpenHue 3Ha4€HUS ITTUHBI KOPEUIKOB Y MPOPOCHIUX CeMsH (acoiu

obowsikHOBeHHOH (Phaseolus vulgaris L.)

PesynpraTel  MccnenOBaHW  BIMSHHS — BBIJACICHHM  JIMCTBEB  AJIOD
JPEBOBUIHOTO W MEJAPrOHUU 30HAIBHON Ha MPOPACTAHHE CEMSH M POCT KOpHEH

nireHurpl Msrkoi (Triticum aestivum L.) mpeacraBiens! B Tabmure 3.3.

Tabmuna 3.3 — BrausiHMe BBIACICHUN JUCTHEB ajod JIPEBOBUIAHOTO U
IIEJIAPTOHUH 30HAJIBHOW HA MPOPACTAHUE CEMSIH U POCT KOPHEN NMIIECHUIIBI MATKOU

(Triticum aestivum L.)

JlniHa KOpEIIKOB,
MM
Ne KonTpons Anos Ilenapronus
1. 53 41 10
2. 47 76 12
3. 28 35 8
4. 30 32 9
5. 19 42 11
6. 23 16 0
7. 25 34 6
8. 18 17 13
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9. 32 44 2
10. 40 12 0
11. 19 34 4
12. 33 40 3
13. 29 52 3
14. 51 53 0
15. 15 47 4
16. 20 54 2
[Tponomxkenue Tadauib 3.3
17. 37 12 0
18. 35 47 6
19. 30 40 3
20. 31 38 5
21. 21 38 7
22. 30 29 5
23. 17 41 0
24, 15 55 12
25. 18 53 10
26. 21 47 11
27. 23 56 0
28. 40 71 9
29. 33 55 7
30. 35 62 9
31. 19 35 5
32. 9 28 11
33. 15 40 3
34. 24 55 6
35. 31 38 0
36. 42 54 4
37. 29 32 5
38. 25 30 0
39. 17 32 10
40. 26 40 0
41. 42 39 5
42. 38 32 0
43. 20 19 0
44, 25 33 8
45, 21 45 12
46. 35 32 0
47. 27 0 9
48. 27 40 10
49, 40 61 8
50. 26 58 0
51. 38 55 5
52. 40 49 0
53. 25 72 7
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54. 35 53 12
55. 32 48 4
56. 29 81 0
57. 36 38 5
58. 23 41 7
59. 31 50 0
60. 19 48 3

Ha pucynke 3.5 B Buae aumarpaMMbl OPEACTABIEHBI JAHHBIE CPEIHUX

ToKa3aTesiel Yrciia MpOopOCIINX CeMSH IMIeHUIB Msarkoi (Triticum aestivum L.).

CpeaHue moKasareiy 9rcja MPOPOCIINX CEMSIH
nireHuib Markoi (Triticum aestivum L), %

120%

100% 100% 98:30%
80%
73%
60%
40%
20%

0%
Kontpons Anos [lenapronus

Pucynok 3.5 — Cpegnue nmokasareny 4yucia NpOpOCIIMX CEMSH MIIEHUIBI MITKON

(Triticum aestivum L.)

Ha pucynke 3.6 B Buae amarpaMmbl IPEACTaBICHBI JTaHHBIC CPEIHHUX

3HAYCHUH JIJTMHBI KOPEIITKOB CEeMSH MieHuIsl Msrkou (Triticum aestivum L.).
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Cpennue 3HaYEeHNS JVINHBI KOPEIIKOB Y MPOPOCIIHX
ceMsiH mmeHnubl Msarkoii (Triticum aestivum L.), mm

45
40
35
30
25
20
15
10

KoHTponb

M KoHTponb M Ano3

Anos

o g

MNenaproHua

M [Menapronua

Pucynok 3.6 — Cpennue 3Ha4€HUs JJIMHBI KOPEIIKOB Y IPOPOCIINX CEMSIH

3.2. AHAIM3 MOJYYEeHHBIX Pe3yJbTATOB

Tabmuua 3.4 — CpeaHue 3HaYEHUS JJIMHBI KOPEIIKOB y MPOPOCIIUX CEMSH

ropoxa II0OCCBHOIO

nreHuIpl Msirkoi (Triticum aestivum L)

Cpennsis 1JiMHA KOPEIIKOB, MM
Bapuant Cpenuss ajiuHa + 110 CPaBHEHHIO C
KOPEIIKOB, MM KOHTPOJIEM
Kontpomnb 19,8 —
Alod 18,8 -1
[lenapronus 9,7 -10,1

Ha ocHoBanuu mojiy4eHHBIX pe3yabTaToB (Tabnuia 3.4) MOXXHO OTMETHUTh,
9TO (DUTOHIU[BI, BBIJAEISIEMBIC JUCTHIMU TETAPTOHUU 30HAIBHOW OKAa3bIBAIOT
TOpMO3silliee ISHCTBUE HAa MPOpaCcTaHUe KOPHEH ceMsiH ropoxa moceBHoro (Pisum

sativum L.), T.K. CpeaHsis IJIMHA KOPEIIKOB B JAHHOM BapHaHTE COCTaBmia 9,7 MM,

yto Ha 10,1 MM MeHbIlIE KOHTPOJIS.
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CpenHee 3HayeHUE JUIMHBI KOPHEH IOpoxXa IOCEBHOTO INpPH BO3IEHCTBUU
BBIJICJICHUN JINCTBEB aJl03 JAPEBOBUIHOIO HE3HAYMUTENIBHO OTIMYAETCA OT
KOHTPOJIBHOTO BapuaHTa. Pa3HuMma cocraBuia Bcero 1 MM, 4TO TOBOPUT O
HEUTPAJIbHOM BIIMSIHUM, OOECIEYMBAIOIIUM YCTOMYMBBIM M PaBHOMEPHBIN pPOCT
KOPHEHN CEMSH rOpoxa IOCEBHOTO.

Ilo creneHn yMEHBIICHNS CPEAHUX 3HAYEHUM JUIMHBI KOPHEN CEMSIH MOXKHO
pacmoJIokKUTh B cienyronem mnopsake: Konrpons > Ano> npesoBugHoe >

Heﬂapromm 30HaJIbHAasi.

34



Tabmuua 3.5 — CpeaHue 3HaY€HUS JJIMHBI KOPEIIKOB y IMPOPOCIIUX CEMSH

daconmm 0OBIKHOBEHHOM

Cpennsis JyIMHA KOPEITKOB, MM
Bapuant Cpennss jyMHa + 110 CpaBHEHUIO C
KOPEIIKOB, MM KOHTPOJIEM
KonTtposnb 53,6 -
Alos 95 +1,4
[Tenapronus 26 -27,6

Kax BuaHO 13 Tabnuubl 3.5, cpeaHss JIMHa KOPEIIKOB y IPOPOCIINX CEMSH
dacommu oObikHOBeHHOU (Phaseolus vulgaris L.) mpu Bo3AeWCTBUU BBIJCICHHIA
JUCTBEB AJI0d JPEBOBHUJIHOIO yBEIMYMBAEeTCS Ha 1,4 MM IO CpaBHEHHIO C
KOHTPOJIbHBIM BAPUAHTOM, YTO YKAa3bIBAECT HA ITOJOKUTEIBHOE BIUSHUE B MIEPUOJ
IPOPACTaHUs U HE3HAUUTEIIBHOE YCKOPEHHUE POCTA KOPHEH.

B BapuaHTe BO31EHCTBUS MENAPrOHUM 30HAIBHOW YCTAHOBIICEHO CHUJIBHOE
YTHETEHHUE MpOpacTaHusl ceMsiH. Pa3Huna B JUIMHE KOPEMIKOB cocTaBmia 27,6 MM,
YTO MOYTH B 2 pa3a MEHbIIE, HEXKEIU B KOHTPOJIBHOM BapUAHTE.

ITo crenenn yMEHbBIIEHUS CPEIHUX 3HAYCHUHN JJIMHBI KOPHEN CEMSIH MOXKHO
pacIoJIOKUTh B CICAYIOLICM IIOPSIAKE: A0 npeBoBugHoe > Kourtposmp >

[Tenmapronus 30HaNbHAS.

Tabnuua 3.6 — CpeaHue 3HaUYEHUS JJIUHBI KOPEIIKOB y TMPOPOCIINX CEMSH

MIIIEHUIBI MITKOM

CpenHsis JJiMHa KOPEIIKOB, MM
Bapuant Cpennsist ;yivHa + 10 CpaBHEHHUIO C
KOPEIIKOB, MM KOHTPOJIEM
Kontponn 28,6 —
A0 43,5 +14.9
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[Tenapronus 5,2 -23/4

Hcxons u3 gaHHbIX TaOIUUbI 3.6, cpeaHss JUIMHA KOPHEW Y CEMSIH MIIEHULIBI
msrkoi (Triticum aestivum L.) 3HaYMTEIHHO BBIIIE IIPH BO3ACHCTBUHU BBIACICHUM
JUCTHEB ajJi0d JpeBoBUAHOrO. Pesynbrar Ha 14,9 MM Oosibliie, IO CpaBHEHHUIO C
KOHTPOJIbHBIM BapHaHTOM, YTO TOBOPUT O OJIATOTBOPHOM CTUMYJIUPYIOLIEM
BIIMSIHUU HA MTPOPACTAHUE CEMSH MIIEHUIbI MSATKOM.

B cnyuae ¢ nmemaproHuei 30HaIBHOHM, BBIAEISEMBbIE  (DUTOHIIHIBI
yCYryOJsiloT POCT M OKa3bIBAIOT 3HAYMTEILHOE TOPMO3SINEE BO3JACHCTBHE Ha
pa3BUTHE CEMSIH. DTOMY CBUAETEIBCTBYIOT NIOJIYYEHHBIE JaHHbIE, KOTOpbIEC HA 23,4
MM MEHBIIIE KOHTPOJIBHOTO pe3yibTaTa (IpuMepHO B 5 pa3).

Ilo creneHn yMEHbIICHUS CPEAHUX 3HAYECHUMN JJIMHBI KOPHEH CEMSH MOYKHO
pacmoJIOKUTh B CIEAyoUleM mopsake: Ainod apeBoBuaHoe > Konrtponp >
[Temapronus 30HaNIbHAS.

Bce nosydyeHHble TaHHBIE MO JJIMHE KOPHEH CTaTUCTUYECKH 00paboTaHbl U
HaxoJATCA B 30HE€ 3HAYUMOCTH (pE3yJlbTaThl CTAaTUCTHUYECKOW 00pabOTKH

NPUBE/ICHBI B IPUIIOKEHUH 1).
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BbIBO/IbI

1. B pe3ynbpTaTe MpOBEACHHBIX HMCCIEAOBAHUN B MaKCUMaJIbHOW CTENEHU
3¢p¢deKT yrHeTeHuss OTMEUYEH IMPH HCIOIb30BAaHUHM D3KCTPAKTOB U3 JIMCTHEB
nejaaproHuu 3oHabHOM. CpeiHre 3HAYeHUS IJIMH KOPHEW MPOpOCHINX CEMSH B 2
u Oojee pa3a HUXKE, YeM B KOHTPOJIBHOM BapuaHTE. JTO CBSI3aHO C TEM, 4YTO
NENAPrOHUSl BBIAETSET OCOObIE JIeTydyrhe BelecTBa — (UTOHLUIBI, KOTOPHIC
MOJABJISIIOT pa3BUTHE OOJE3HETBOPHBIX OPraHMW3MOB, a TaKXKe OKa3bIBAIOT
WHTHOHpYIOIIEe BO3AEHCTBUE B LIETIOM.

2.  TecT-00BEKTHI  XapaKTEpU3YIOTCS  Pa3IUYHON  pa3pemiaroniei
CHOCOOHOCTBIO, H30MPATENbHOCTBIO U CTAOMJIBHOCTBIO NPU OLEHKE CTEHEHU
nposiBiicHUs ayurenonatud. CemeHa ropoxa moceBHoro (Pisum sativum L.)
HamOoJiee CUJIbHO YTHETAJIUChH O] BIMSHUEM IOYTH BCEX IKCTpakToB. CemeHa
daconmmn oobikHOoBeHHO# (Phaseolus vulgaris L.) u mmenuisr msarkoi (Triticum
aestivum L.) mamOoiiee aKTHBHO peardpoBaM Ha 3KCTPAKTHl M3 JIMCTHEB ayiod
JIPEBOBUIHOTO, T.K. TIOJyUYEHHbIE JIaHHBIE MPEBBICUIIN PE3YJIbTaThl, TOJTYYCHHBIC B
KOHTPOJILHOM BapuaHTe. Kak BBISICHUIIOCH, COK, BBIICISEMBIN JHCTBIMHU ajod,
CTUMYJIUPYET YCKOPEHUE POCTA YEPEHKOB U YBEIMUYUBACT BCXOKECTh CEMSH.

3. B MerogumdeckoMm IMiaHe BaKHOE 3HAYCHHE MMEET II0Ka3aTelb, C
MOMOIIBI0 KOTOPOTO OIICHUBAETCS CTENEeHb MPOSBICHUS aJJICIONaTHUYEeCKON
akTUBHOCTU. BcxoxkecTs cemsiH U ux npopactranue (%) sBAsSE€TCS TPOCTbIM M
JIOCTYMHBIM TIOKa3aTejeM, OJHAKO OH HMMEET HEJOCTATOYHYIO pa3pelIaroiyro
CrocoOHOCTh M OoJiee M3MeH4MB. OmnpeaesieHUe IJIUHBI MPOpPOCTKa (MM) Oosee
TPYJIOEMKO, HO MPEACTABISIETCS 00Jee CTAOUILHBIM TapaMeTPOM.

4. Pe3ynbTaThl OMBITOB YETKO CBUAETEIHCTBYIOT, YTO all0d JPEBOBUAHOE U
NeJaproHusl 30HalbHAs O0JIaal0T CHJIBHOM aJlIeNONaTUYECKONH aKTHBHOCTBIO.
O1oT 3h(]eKT He 3aBUCUT OT CMOCcoOa MPHUTOTOBJICHHSI DKCTPAKTA, HO CHIIBHO

3aBHUCHUT OT KOHLOCHTpALlMU U OpraHa, U3 KOTOpPOro npuroToOBJICHLI PaCTBOPHLI.
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