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BBEJEHHUE

AKTYaJIbHOCTH TeMbl. 3epHO0000BBIC MpHHAMICKAT K cemelcTBy bobOoseie (Fabaceae) u
UTPAIOT BAXXHYIO POJb B CEIHCKOXO3SIMCTBEHHOM IPOU3BOACTBE. 3epHOOOOOBBIE MPEICTABICHBI
CJICAYIOIIMMHU KYJIbTYpaMu: TOpoX, (hacois, cosl, yedeBHIIa, HYT, YNHA, KOPMOBBIE OOOBI, JIIOMUH U Jp.
Bo6oBbIe KyIbTYpBI pa3AeisioT Ha MUIIEBbIe, KOPMOBBIC, TEXHUYECKHE U YHUBEpcanbHble. OCHOBHOM
3epHOBOH 0000BOI KYJIBTYpOU B HaIllel cTpaHe siseTcs ropoX. [1o moceBHBIM II0ma M ropoxa PO
3anumaet 1 mecto B mupe [13].

[IpenmyriecTBa 3epHOBBIX 0000BBIX MEpel KyIbTYpaMH CeMeicTBa MSATIUKOBbIE 3aKIII0YaeTCs
B TOM, 4TO 000OBBIEC MPOU3BOAIT HA €IUHUIIE TUIONIAIM Oosble OeiaKa, KaueCTBO U YCBOSIEMOCTb €0
Bbiie. OHU JAIOT CaMblil JEIIeBbId OEJOK, BKIIIOYasi B OMOJOTHMYECKUII KPYroBOPOT a30T BO3/AyXa,
HEJIOCTYIHBIN Jy1s1 Apyrux pacteruii. ConepkaHre OCHOBHBIX HE3aMEHUMBIX AMUHOKHUCIIOT B 6000BBIX
B 1,5-3 pa3a Oonbine, yem B Oenke 37aKoBBIX (B 1 Kr cowm ym3uHAa B 6 pa3 Oonbine, yem B 1 kr
nmeHuIsl). Kpome Toro, B cemenax 3epH00000BBIX COIEPIKUTCS 3HAYUTEIBHOE KOJIMYECTBO JKUPa (Cost
—16-27%, nyt — 5%, monuH — 10%), 4TO MOBBIIIAET UX KOPMOBYIO IIEHHOCTH. CeMeHa 3epHOO000BBIX
UCIONIB3YIOT JJIS MOJIYYeHUSI KPYI, MYKH, KOHTUTEPCKHUX U3JIEIHA, KOHCEPBOB, MUIIEBBIX U KOPMOBBIX
KOHIEHTPaTOB. M3 He03penbIX ceMsiH TOTOBST KOHCEPBBI, Macio (cos). DepmeHThl (ypeasza) u 6enok
daconu npuMeHsoT B MeauiHe. CeMeHa COU U YMHBI CIIY)KaT ChIPhEM IS TTOJyueHHUs Ka3erHa, Kies,
IUTACTMACChl. 3epHOBbIE 0O0OBBIE KYyJIBTYPHI TOBBIMIAIOT TUIONOpOAMe MMouBbl. CMeHa BeKTopa
pa3BUTHS CeNBbCKOro xo3siiictBa B XX| Beke B CTOPOHY SKOJIOTHYECKOTO M OHOAWHAMHYECKOTO
IIPOM3BOJICTBA BHOBb MPOOYAMSIO MHTEpec K OOOOBBIM PACTEHUSIM, KaK K KyJIbTypam, CIHOCOOHBIM
NOJ/ICP’)KUBAaTh M TIOBBIMIATH IUIOJOPOJME IOYBHI B CEBOOOOPOTaxX 0€3 IIMPOKOTO MPUMEHEHUS
MHHEpaIbHBIX ynoopenwii [1, 8, 12].

Opnako Hapsiny ¢ SIBHBIMH MPEUMYIIECTBAMU y 3epHOO0OOBBIX UMEIOTCS M HeAOocTaTKu. Mx
YPOKaHOCTh HUXKE, YeM 3€PHOBBIX KyJIbTyp. B HaydHOM M CENEKIIMOHHOM IUIAHE 3TU KYJIbTYPHI
TaKKe MEHbIIe M3Y4YeHbl [0 CPaBHEHUIO C 3epHOBbIMU. HecmoTps Ha  Gonblioe
HApOJIHOXO35MICTBEHHOE 3HAaue€HUE 3€pHOOO0OBBIX KYIbTYp, HM3YYEHHIO HX (PHU3HMOJIOTMYECKHX
0COOEHHOCTEH yIeNeHO TOpa3/i0 MEHbBIIE BIUSHUS, YeM (PU3UOJIOTHH 3€PHOBBIX KYJIBTYp M CaXapHOH
CBEKJIBI. be3 mpenBapUTEIhbHOrO BCECTOPOHHETO HW3YYCHHMS HOBBIX COPTOB PACTEHUN WX HEJb3s
PEKOMEH10BaTh MPOU3BOACTBY. B ceneknmoHHON paboTe HOBBIN COPT OLICHUBAETCS, MPEXKIE BCETO, C
TOYKU 3pEHHsI TIPOU3BOJCTBEHHOW HEHHOCTH. M3ydeHuI0 aHaTOMO-MOP(OIOTHIECKUX OCOOECHHOCTEH
U (QU3MOJIOrHYECKHUX MPOLIECCOB, KaK MPaBUIIO, YAEISIETCsS BTOPOCTENIEHHOE 3HAaYECHUE.

Hear padoThl: M3YYUTHh CTPYKTYPHO-(DYHKIIMOHANbHbIE OCOOEHHOCTH  OpraHMU3aLUU
(OTOCHHTETUYECKOT0 anmnapara pacTeHUi ropoxa MOCeBHOTO.

3agauu:
1. HCCIIEIOBATh CTPYKTYPHBIE XapaKTEPUCTUKH JIUCTHEB TOPOXa MIOCEBHOTO Pa3HbIX COPTOB;
2. U3Y4YUTh OpPraHU3aLUI0 ME3OCTPYKTYPhl (POTOCUHTETUYECKOTO arnapara pacTeHH ropoxa;
3. CPaBHUTb OCOOEHHOCTH CTPYKTYphl (OTOCHHTETHYECKOTO ammapara U (U3HOIOTHYECKYIO

AKTUBHOCTD B JIUCTBAX U IPUIITMCTHUKAX paCTeHI/Iﬁ ropoxa.

HpaKTI/I‘IeCKaﬂ SHAYUMMOCTDb: IIOJIYYCHHE HAYYHBIX JTaHHBIX, O6’L$ICH$IK)H_II/IX B3aMMOCBA3b
MCKAY COPTOBBIMHU INPU3HAKAMU W YPOBHEM (bHSI/IOHOFI/I‘-ICCKI/IX IMponuecCoB, Ba’KHO B CEJNIEKIIMOHHOMN
pa60Te " pCKOMCHAAIINU HOBBIX COPTOB K IPOU3BOJICTBY.



I''TABA 1. OB30P JIUTEPATYPbI
3.1 Xo3siicTBeHHOE 3HAYEHHE U 0COOEHHOCTH BHLIPAIIMBAHUS rOpoxa

OcHOBHOM 3epHOBOI 0000BOI KyNIbTYypoOii B Halllell cTpaHe sBJsieTcs TopoX. PoauHoi ropoxa
cuntatoT Bocrounsii A¢ranucran. Cpeanss yposkailHOCTh ropoxa 1o crpane 13 w/ra (mo 65 w/ra),
ypOsKaHOCTH 3eseHoi Macchl 10 300-400 m/ra, ypoxaitHocTs 3eneHoro ropoirka 80-90 1y/ra.

Pox ropox (Pisum L.) mpeacrasien asyms Buaamu — ropox nocesHoi (P. Sativum L.) u ropox
nosieBoit, wim nemomka (P. Arvense L.). ['opox moceBHOH mMmeeT Oenble 1BETKH, 3€JCHBIC JUCThS,
HIApOBHUJHBIC, TJaJKue (MHOT/Ia MOPIIMHUCTBIE) ceMeHa C OECBETHOW KOXYpOil U CBETJIBIM
pyounkom. ['opox moceBHOM peacTaBiacH TpeMs coprorpymnamu [10, 14].

Topox nmymmneabiid (Pisum sativum L. convar. Sativum). ['opomisabl uMEIOT chepruvecKyro
dopmy ¢ riaakoi moBepxHOCThI0. CyXxoe 3epHO MCHOJIB3YETCs ISl IPUTOTOBIICHHS CYIIOB M BXOJUT B
COCTaB pa3HOOOpa3HBIX ONIOJ, a TakXKe KaK OTAEIbHBbIH rapHup K Omogam. CoaepXKUT MHOTO
KpaxMalla M HCIOJNB3YeTCS HE TOJBKO B MHUIIEBOH MPOMBINUICHHOCTH, HO W JUIsl TPOW3BOJCTBA
OuoIIacTuKa.

I'opox mo3rosoii (Pisum sativum L. convar. Medullare Alef. Emend. C. O. Lehm). T'opomiuiabt
UMEIOT cheprueckyro (opMy, a B CIIeJIOM COCTOSIHUU CMOPIIEHBI M TOX0H Ha Mo3T. Conepikat 6-9 %
caxapa, MOYTH HCKJIIOYUTEIBHO Caxapo3bl, MOATOMY OO0JIAJAIOT CIAaJKUM BKYCOM, 3a CUET Yero Hx
4acTo TNPUHUMAIOT 33 CEMEHa CaXxapHOro ropoxa. IIpuMeHseTcss B OCHOBHOM B KOHCEPBHOM
UH/TYCTPHH.

I'opox caxapubiii (Pisum sativum L. convar. Axiphium Alef emend. C. O. Lehm). He umeer
nepraMeHTa B 000e M He CTaHOBHTCS «PE3WHOBBIM». B OCHOBHOM HCIIONIB3YIOTCS II€NIbIe MSCUCTHIE,
cnagkue 000bI, ¢ emé HeAOpa3BUTHIM 3epHOM. /I caxapHOro Tropoxa XapakTepHO TO, YTO €ro
BBICYIIICHHBIE CEMEHA CUIIbHO MOPIUIMHHUCTHIE U3-3a BBICOKOTO COJICP)KAaHUS BJIard B CHIPOM CEMEHH .

I'opox moneBoit uMeeT (HOJIETOBBIE UM KPACHBIC LIBETKH, 3€JICHBIC JHUCThS C (PHOJIETOBBIMU
NSATHAMHU Yy OCHOBaHUS MPUIMCTHUKOB, OKPYTJIO-yTJIOBaThIe CEMEHa, Cepo-3eJIeHOM, Oypoil Wiin YepHOH
OKpAacCKH, C Kparr4aTblM pUCYHKOM MJIM YEPHBIM pyOurKoM. Ero BO3JenbIBatoOT Jist KOPMOBBIX Lieel n
B KaUECTBE 3€JICHOTO YJ00pEHHUS.

OTnuunTenbHasi 0COOCHHOCTh 3¢pHOO00O0BBIX KYJIBTYp — HEJACTEPMUHUPOBAHHBIN THIT POCTA H
CIIOCOOHOCTh K a30T(ukcanuu B cUMOMO3€ C KIyOEHbKOBBIMM OaKTEpUSIMHU, 4YTO OIpeAesnseT
cnenn UKy TEXHOJIOTUU MX BO3JIEIBIBAHHS U HANIPABIICHHUE CEJICKIINU.

BereranmonHnslii nmepuoa y ropoxa cocraBiseT oT 75 no 145 nHeil. Y 3epHOBBIX 0000BBIX
oTMe4aroT cienymoomue ¢aspl pocta: 1 — Bcxozpl, 2 — BeTBIeHUE cTeOnsi, 3 — OyroHusauus, 4 —
1[BeTeHHE, 5 — oOpa3oBaHue 0000B, 6 — HaJMB CEMSH, 7 — MOJHBIM HATUB CeMSH (Ha4ajo CO3pEeBaHUs),
8 — monuas cnenocts [7, 9].

I'opox — pacTeHHE XOJIOJIOCTOMKOE, CPaBHHUTEIBHO MajoTpeOoBaTenbHOe K Terry. CemeHa
npopacraroT npu +1+2 °C, Ho Bcxoasl nosBisoTea Ha 20 1eHb, onTuManbHas temieparypa +4+5 °C.
Bcxoapl 607BIIMHCTBA COPTOB MEPEHOCAT 3aMOpO3KH 110 -4 °C.

I'opox — BraromroOuBas Kynbrypa. OntuMmanbsHas BiaxHocTh mouBel — 80 %. BMecrte ¢ Tem
ropox YCTOHYMB K KpPaTKOBPEMEHHBIM 3acyxaM. bmarogapsi MOLIHONH KOpHEBOH cucTeMe pacTeHus
MOTYT oOecrieuuTh ceOs BIaroi, u3Biekas ee u3 6osee riyO00KHX TOPU30HTOB ITOYBHI.

I'opox — 3T0 cBEeTOII0O0MBOE PACTeHHE ATMHHOTO JTHS.

On TpeboBateneH K mnouBaM. Hawubosnee OnaronmpusTHbBI JJii 3€pHOBBIX O00OBBIX
CpeIHECBS3HBIE, CTA00KUCIBIC WM HEWTPaJbHBIE CYTJTMHUCTHIC W CyIeCUaHble TIOYBHI, COJEpKAIINe
I0CTaTouHO (pocdopa, Kamus U KaJIbIIUs.


http://agronomiy.ru/obschaya_charakteristika_zernovich_bobovich/biologicheskie_osobennosti_zernovich_bobovich.html
http://agronomiy.ru/obschaya_charakteristika_zernovich_bobovich/technologiya_vozdelivaniya_zernovich_bobovich_kultur.html

XOopomMH TPEeNNIeCTBEHHUKAMH JUISI TOpOXa SIBIISIIOTCS 3€PHOBBIC KOJOCOBBIE KYJIBTYPHI,
kaprodens. Jlydmme s HEro MpeAlIeCTBEHHUKH — 3TO KYJBTYPBI, TOJ] KOTOPBIE BHOCST OOJIBIIOE
KOJINYECTBO OPraHWYECKUX YI0OpeHuid (oryper], ToMarT, Kamycra, KapTodems), a Tak’Ke MHOTOJIETHUE
37MaKkoBble TpaBel. He cremyer pasmemarb Topox IMOcie JPYruX 3epHOO0OOBBIX KYJIbTYp U
MHOT0JeTHUX 000O0BBIX TpaB, a TAK)KE BO3BpALaTh rOPOX Ha IOJE CEBOOOOPOTA paHee, ueM uepe3 5-6
JeT, W3-3a OMACHOCTH TOPAXCHHS BpEAMTEISIMA M Ooyie3HsMu. B paiioHax ¢ JI0CTaTOYHBIM
KOJIMYECTBOM TEIIA, TOPOX MCHOIB3YIOT KaK Map0o3aHUMAOIIYIO KYJIBTYPY Ui O3UMBIX.

Jlyumuii crocoObl moceBa — CIUIOIIHOW PSAOBOM M y3KopsaHbld. Hopma BwiceBa ropoxa
3aBHUCHUT OT 30HBI, 0COOCHHOCTEH COpTa, rPaHyJIOMETPUYECKOTO COCTaBa MOYBHI U JAPYrHX (haKTOPOB.
Ona kone6uercs B npenenax — 0,8-1,6 muH. Bcxoxkux cemsia/ra. [Ipu cMemaHHBIX OCEBaX ropoxa ¢
oBcoM cootHotenne — 0,8-1 muH. mt. (ropoxa) * 3-4 muH. wt. (oBca) / ra. ['myOuna 3amenku — 3-8
CM, B 3aBHCUMOCTH OT ITOYBEHO-KJIIMMATUYECKUX YCIOBHH [2].

[Toneranme, a Takke HEpaBHOMEPHOE CO3pPEBaHME ropoxa 3aTpydHSET YOOpKY, MOITOMY ee
OPOBOAAT pazfenbHbiM criocoOoM. I[Ipu mobypenun 70-78 % 6000B, TOPOX CKAIIMBAIOT MOMEPEK
nojernoctd. K 3ToMy BpeMeHHM 3aKaHYMBAaeTCs HaIUB ceMsH. X BinaxHOCTh coctaBisier 35-40 %.
[TpomoIKUTEIPHOCTh CKAIIMBaHHUS JOJDKHA ObITh HE Oojiee 3-4 aHEH, B 3TOM cliydae MOTEpU
MUHHMaJIbHBI. [10100p 1 00MOJIOT BaJIKOB MPOBOJIAT 3€PHOBBIMU KOMOAHHAMHU MPH BIAXKHOCTH CEMSH
16-19 % (oObruHO Yepe3 2-3 AHA MOCE CKAIIMBAaHUS), a IPH BO3/EIIBIBAHUU HA 3€JICHBIA TOPOIIEK —
yOOpKy BenyT B (haze BOCKOBOM CIEIOCTH ¥ 0OMOJIAYMBAIOT CIIEHUAIBHBIMA MOJIOTHIIKAMH.

VY HEOCHINAIOUIMXCS COPTOB CPOKU NBYX(a3HOW YOOPKH MOXHO CIABHHYTH Ha HEPHOJ, KOTIa
cozpeer 90-100 % 0600OB, IpHU ITOM YJIYYIIACTCS BBHIMOJIAYMBACMOCTh CEMSH. UHCTBIE OT COPHBIX
pacTeHM MOCEBhI 1ENeCO00Pa3HO U SKOHOMUYECKH BBITOJHO YOUPATh MPSMBIM KOMOAWHUPOBAHUEM,
Korzia 600bI U cTe0JIM CyXHe, a CeMEHa TBEp/IbIe.

1.2 Anaromo-mopgoaorudeckne u Gu3NoJIOrnuecKkue 0COOeHHOCTH ropoxa

dusnonorus 3epHo0000BBIX KYJIBTYp CBsI3aHa ¢ UX MOP(HOJIOTHUECKUMHI OCOOCHHOCTSAMHU.

Kopnesas cucmema ropoxa crepykHeBasd. lVMeercs Xopolo pa3BUTBIA TIJIAaBHBII KOpPEHb,
MPOHUKAIOIKN Ha TIyOuHy 1-2 MeTpa M MHOro4McieHHble OOKOBbIE KOPHU BTOPOTO, TPETHETO U
MOCHEAYIOIUX TOPSIKOB, pa3MEIICHHBIX B OCHOBHOM B IIaXOTHOM cjioe mouBbl. Ha KopHsx
oOpasyrorcsi KiyOeHbkH. B KkieTkn kopHed mponukaroT O6akrepun Rhizobium, dukcupyromme azor
aTMocdepBhl.

Cmebens noneratomuid. Bepxyiieunsle JUCTOUKH MEPUCTHIX JMCTHEB PEIyLIMPOBAHBI B YCUKH,
C TOMOIIbI0 KOTOPBIX PAacTeHUs LEIUIAIOTCS JApYr 3a apyra. Jlo MoJHOro HaiuBa CeMsiH cTeOiu
HOJJIEP)KUBAIOTCS. B BEPTUKAIBHOM IIOJOXKEHUH, K CO3pPEBaHUIO CcTeOMM mojeraroT. Bo3aenbiBanue
pacTeHHil ¢ moseraromuM cTedi1eM U OCOOEHHO MX YOopka 3aTpylaHeHbl. CeleKIMOHEephl CTPEMSTCS
BBIBOJIUTh COPTa C HEMOJIETalOIIUM CTEeOJeM, B TEXHOJIOTUU MCIOIb3YIOT MPHUEMbl BO3JEIbIBAHUS,
MPEeIOTBpALIalONINe WM YMEHbBIIAIOUINE CTENEHb MOJIETaHUsl, TPUMEHSIOTCSI COBMECTHBIE TOCEBBI C
MOJAEP>KUBAIOIIEN KYJIbTYPOl.

OaHMM W3 HampaBJIEHUH CEJIEKIIMM TOpoXa CTajo co3gaHue Oe3lUCTHBIX (opMm. Y Takux
COPTOB BMECTO JIMCTHEB (DOPMUPYIOTCS YCHUKH. ACCUMMIIALIMOHHAS MMOBEPXHOCTh OOecreunBaeTcs 3a
CUeT KPYMHBIX MPHJIUCTHUKOB. Hannmume ycHKOB, OCOOEHHO INpH YKOPOUEHHOM cTebiie, CO3/aeT
IPSIMOCTOSIIIAIN TIPY>KMHUCTBIM, XOPOILLIO a3pUPYEMBIN U OCBEIIAEMBIN LIEHO3.

Jlucm y TOpoxa HeNapHOINEpUCTOCIOKHBIN. [Ipy mpopacTaHnu ropox He BEHIHOCUT CEMSIIONH Ha
MOBEPXHOCTh IMOYBHI, ITpOpacTas 3a cyeT snukoreis. JlaHHas KyapTypa JoIycKaeT Oojee IriyOoKyro
3aJIeJIKy ceMsiH, 0O0OPOHOBAHME /10 U IIOCIIE BCXO/IOB.
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1]semku HENpaBWIbHBIE, OKOJIOIBETHUK IBOMHON. BEHUMK COCTOUT U3 MATHU JIEIECTKOB Pa3HOM
BEJIMYMHBI U (POPMBI: Mapyc, KpbUIbs, J0A04Ka. B mBeTke 10 TBIYMHOK, M3 HUX OAHA KOPOTKAs, U
MEeCTUK C OJHOTHE3AHOW 3aBsA3bl0. B 3aBs3M mecTuka HAXOIATCS CEMSIIIOYKH, M3 KOTOPBIX IMOCTe
OTLIOIOTBOPEHUS Pa3BUBAIOTCA ceMeHa. [[BeTkr 00pa3yroT colBeTHEe KUCTh Ha BEPXYIIKaX IJIABHOTO U
O0okoBbIX TOOeroB. l[BeTeHne MOBOIBHO TpoAOIKUTETbHOEe. OHO HAYMHAETCS C HIDKHHUX Y3JIOB H
COLIBETHI INIaBHOTO No0era u npoA0KaeTcsi BBEPX M0 PACTEHHUIO.

11100 — 600, packpbIBaroOIIMiicS ABYMSI CTBOPKAMHU U COJep Kalluil HecKoibko cemsH. [locie
co3peBaHus 600BI PaCTPECKUBAIOTCS IO MPOAOJIBHBIM IIBaM, CTBOPKH 0000B CKpy4YHUBAIOTCS U CEMEHa
pa30pachIBarOTCsl.

Cems COCTOUT W3 CEMEHHOM 000JI0YKH U 3apojbiiia. Ha MecTe npukperieHus CEeMeHH K M0y
HAXOJUTCS CeMeHHOU pyoumk. dopma, pa3Mep U MECTONOJOKEHUE pyOUYrKa — BHUIOBBIC MPU3HAKH.
3apoAbllll COCTOUT U3 ABYX KPYIHBIX CEMSJIONIEH, COCTaBISIOMIMX OOJIBIIYI0 YacTh MAacChl CEMEHH,
MEXIY CEeMSIONSIMU HAaxXOJATCS 3apOJIbIIICBbIM KOPEIIOK, 3apOJIbIIIEBbIE JUCTOUYKUM U Toueyka. B
CEeMSI0JSIX HaKaIlUIMBAIOTCS 3alacHble MUTATeNIbHbIE BEIIECTBA, MPeXkae BCcero 0enok u yriaeBoasl. Bo
BpeMsI IPOPACTaHUS OHU UCIIOJIb3YIOTCSA pacTeHHeM Ha ¢popMupoBaHue MpopocTka. CeMeHa KpyIHBIE.
Cpennsisi macca 1000 cemsH y ropoxa B 3aBHCHUMOCTH OT copTa coctaBiser — 150-250 r. Macca
Ka)KIO0ro CEMEHH B 5-6 pa3 00JIbllie, 4eM Y MIIEHHUIIBI.

1.3 Onpenesienne Me30CTPYKTYPbI GOTOCMHTETHYECKOT0 aNliapaTa pacTeHui

AHaTOMHUS JHCTa, PACIOJIOKEHUE OCHOBHBIX KJIETOK M TKAHEHW, COAEpk AIIMX KOMILUIEKC
(OTOCUHTETHUYECKUX THIMEHTOB, COOTBETCTBYIOT Hambonee 3((EeKTHBHOMY TEUEHHUIO Ipoliecca
dorocunTe3a. CTpyKTypa JUCTa U €ro (POTOCHHTETHYCCKAs AKTHBHOCTh OKA3bIBAIOTCS TECHO
cBs3aHHbIMU. OpraHu3zanusi (OTOCHHTETHYECKOTrO ammapaTa Ha YpPOBHE JIHCTa MOXKET OBITh
paccCMOTpeHa Ha OCHOBE aHaliu3a ero Me30CTPYKTYyphl. [loHsATHE «ME30CTpYKTypa» BBEIEHO
A. T. MOKpPOHOCOBBIM. Omno BKJIIOYAET CUCTEMY MOP(}OTOTrHIECKUX XapaKTePUCTHK
(OTOCHHTETHYECKOTO armapara JUCTa, XJOPEHXUMbI B KJIeTOK Me3oduiuia [4].

OcHOBHBIE MIOKA3aTeNN ME30CTPYKTYPHI JIUCTA, OMPEIETAEMbIE SKCIIEPUMEHTAIBHO:

1. [Inomanp mucra (cM? umm am?).

2. KoJi4ecTBO KIeTOK (JOTOCHHTE3HPYIONTNX TKAHEH B eMHMIIE TLIOMAIHN IMCTa (ThIC./cM2).
3. O6beM KIIETOK (ThIC./MKM®).

4. Uwucno XJI0por1acToB B KJIETKE (IIT.).

5. O6BeM XJTopornacta (MKMS).

6. Conepskanue X10poduiia B eAMHUIE IUTOIIAAM TUCTa (MI/am>).

OcHOBHBIE TIOKa3aTeIN ME30CTPYKTYPBI JIUCTA, ONPEAEIsieMbIe PACUETHBIM ITyTEM:

1. KomuuecTBo XJI0PONIACcTOB B €IMHHIIE TLIOMAIM THCTa (MITH/CM?).

2. O6BbeM KJIETKH, COOTBETCTBYIONIHI OTHOMY XJIOPOIIACTY (MKMS).

3. OTHOCHTENBHBIN 00BEM XJIOPOILIACTOB B KiIeTKe (%0).

Hmest Konmn4yecTBEHHBIE TIOKA3aTeN CTPYKTYPHOU OpTraHU3aiiy (DOTOCHHTETHYECKOTO aniapara, pu
HAJTMYUH DKCTIEPHMEHTATBHBIX JAHHEIX 110 MHTEHCHBHOCTH (oTocuHTe3a mucta (Mr CO2/(am2*uq))
MOYKHO PacCuuTaTh:

4. ®dotocunTes omHoro xmopommacta (Mr CO2/(10° xnopommacToB*u) WM MJIH MOJEKYI
CO2/(xnopomyiact™c) — OTHOILIEHHE WHTEHCUBHOCTH (OTOCHHTE3a K KOJUYECTBY XJIOPOILJIACTOB B
€IMHUIIE JIOIIAIU JIUCTA.

S. Accummisiiionnoe  yucino  (Mr  COz/(mr  xmopodwumna*yv) wmm monb  CO2/(Momb
xjnopopusuia*a)) — OTHOIIEHNE HHTEHCUBHOCTU (POTOCHHTE3A K COJEP>KAaHUIO XJIOPOpUILIA B JIUCTE.
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I''TABA 2. OBBEKT U METO/bI HCCJIENJOBAHUSA

B kauectBe 00OBEKTa MCCiIeNOBaHUS ObUIM BBIOpPAaHBI JIBa COpPTa ropoxa — «AMOpO3Ms» U
«Pycckuii ruraary.

I'opox oBomiHON caxapHblii «AMOpo3usi» — paHHecnenbiii copT. Bxmouen B I'ocpeectp 1o
Poccuiickoit @enepanuu Ui BolpamuBanus B oTkpbiToM IpyHTe B JIIIX B 2009 roxy. CaxapHsbIi.
Pekomenayercss asis MCIONB30BaHMS HeENO3peNblXx O0000B B CBEXKEM BHJE, KYJIWHAPUH U IS
koHcepBupoBanus. Ctedenb amuHoi 50-70 cm. JIMCThs 0OBIYHOTO THIIA, TUCTOYKHU CPEAHETO pa3Mepa,
3eJIeHbIe, C BOCKOBBIM HaseToM. [IpumucTHUKY cpeHero pazMepa, co ciaboi MATHUCTOCThIO. LIBeTKn
CpeIHero pasMepa J0 KpyHHbIX, Oenble. BoObl cabou30THYTHIE, ¢ OCTPON BEPXYIIKOH, JJIUHHBIE,
IIMPOKHUE, B TEXHUYECKOM CIIEJIOCTH CBETJIO0-3€JICHbIC, MEPraMEeHTHBIM CIOM OTCYTCTBYET. BbicoTa
NpUKpeIieHus] HIKHUX 00008 35 cM. BkycoBble kauecTBa 0000B B TEXHHUECKOW CIIEIOCTH XOPOILINE
u otriauusble. Hcmonb3yercss B cBexeMm Buue. (CeMeHa CpegHEro pasMmMepa, MOpPIIMHHCTBIE.
VYpoxkaitHocTs 6000B B TexHU4eckou crenoctu 0,5-0,6 kr/kB.m [5, 10, 14].

l'opox nymunbHbIA OBOIHON «PyCcCKU TUTaHT» — CPEeIHECIENbI COPT, OT MOJHBIX BCXOJOB
JI0 TeXHU4Yeckou crenoctu ropomka 60-70 nuei. Pacrenust BwicoToit 80 cM, yCTOMYMBBIE K
MOJIETaHUIO, C APYKHBIM (OpMUpPOBaHUEM ypoxkas. boObl [uHHBIE (0KOJIO 9 cM), TEMHO-3EJIEHBIE, C
9-10 ropommHamMu BeIpaBHEHHOTO pazMepa. [IpuHaAneXuT K rpymmne cOpToB ¢ CEMEHAMU MO3TOBOTO
Tuna. BKycoBble KauecTBa TaKOTO ropomika B a3y MOJIOYHO-BOCKOBOH CIIETIOCTH 00Jiee BHICOKHE, YeM
y OOBIYHBIX TJIAJKO3EPHBIX COPTOB. YPoxkKaiHOCTH TopomKka Beicokas — 0,6-1,0 kr/m%. Pexomenmyercs
ISl KCTIOJIb30BaHMS B CBEXKEM BHJIC U JIJIsl KOHCEPBUPOBAHHMS, B TOM YHMcClie 3aMopakuBanus [5, 10].

PacTenus BeIpanyBaJICh B TOPIIOYKAX C TIOYBOU 0€3 BHECCHUS YIOOPEHUH P €CTECTBEHHOM
mHe AHs. [lomuBeI MpOBOAMIUCH MO Mepe HeoOxoauMocTh. UToObl HE AOMYCTUTH MOJEraHue
cTebneil craBunmuch omnopbl. Pacrenus BblpammBanuch A0 ¢aszpl 8-10 HACTOAUIMX JHCTHEB, KOIna
MIPOU3BOIMIM U3MEPEHNE OCHOBHBIX MOpP(o-(usnosornyeckux nokaszaresneil. [loBTopHocTs ombiTa —
YeThIpEXKpaTHasl.

brua npoBeneHa cepusi HOJIEBBIX U JTAOOPATOPHBIX OIBITOB.

[ToneBble OMBITHI 3aKiaJbIBAIMCh MPU OOBIYHOM arpoTeXHUKE Oe3 BHECEHMs yINOOpeHHH Ha
€CTeCTBEHHOW myuHe 1Hs. [louBa  ONBITHOrO  y4yacTKa —  YEpPHO3EM  BBIIIEIOYEHHBIN
CPEIHECYTJIMHUCTOTO TPaHyJIOMETPUYECKOro cocTaBa. B Xoje NOJEeBBIX ONBITOB IMPOBOIMINCH
HaOJIOZICHUST 32 TIPOLIECCaMU POCTa W Pa3BUTUsI pacTeHUU. B kauecTBe 0OBEKTa MCCIENOBAHUS IS
MOJIEBBIX OMNBITOB OBUTM BHIOpAHBI MSATh COPTOB Topoxa — «AMOposus», «Pycckuii rurant» u
0€3JIMCTOUYKOBBIE copTa — «AKcalickuil ycatslit», «Ilon3yHok», «Iloa3yHOK caxapok».

B xozxe naGopaTopHBIX ONBITOB MPOBOAMIMCH HAOIIOAEHUS 3a MPOLECCAMU POCTAa U Pa3BUTHUS
pacteHnid. OTMEYaluCh H3MEHEHHS BBICOTBI PACTEHHUH, KOJIMYECTBO JIMCTBEB M MX IIIOLIANb.
@uUKCHPOBATIN BpeMs HACTYIJICHUS] OCHOBHBIX (pa3 pa3BUTHS pacTeHuil. PacteHus BbIpaliuBajuch 10
¢a3bl 8-10 HACTOAUIMX JTUCTHEB, KOTAAa MPOU3BOANIN U3MEPEHNE OCHOBHBIX MOP(]PO-(HHU3HOTOrHIECKUX
MTOKa3aTeNeH.

[Inomane NMCTBEB  ONpENENsid  METOJOM  Bbiceuek. /[l XapaKTepUCTUKH COPTOB
UCIIOJTb30BAIMCH TaKUE MTOKA3aTeNH, KaK JMCTOBOW MHJEKC U CTENIeHb 00MMCTBEHHOCTH [3, 4, 11].

HHTeHcuBHOCTE  (DOTOCHHTE3a OMNpeAesuid  (POTORIEKTPOKOJIOPUMETPUUECKUM  METOJIOM.
OmnpeneneHne coepKanus MMTMEHTOB IPOBOJIUIN CIIEKTPO(YOTOMETpUIECKUM MeToaoM [3, 4, 11].

Opranuzanus (OTOCHHTETHUECKOTO arapaTa Ha YpOBHE JIUCTa paccMaTpUBalach HAa OCHOBE
aHaJM3a ero Me3ocTpykTypsi [3, 4, 11].

Pesynbratel  uccnemoBaHuMi  ObUIM  MOJBEPTHYTHl  CTaTUCTUYECKOM  00paboTke 1o
o01enpu3HaHHbIM MeToAuKaM [6, 15].



I'/IABA 3. CTPYKTYPHO-®YHKIIMOHAJIBHBIE OCOBEHHOCTH
OPTAHU3AIIMA ®OTOCUHTETHUYECKOI'O ATIITAPATA PACTEHHUI T'OPOXA
ITOCEBHOI'O

3.2  CTpyKTypHbIe XapaKTepHCTHKH JIUCTheB rOpPOXa MOCEBHOI0

BbICOKyI0O NpPOAYKTHBHOCTH  PACTEHHS JIOJDKEH  00eCredrMBaTh  XOpOILIO  Pa3BHUTHIM
dboTtocuHTeTUUECKU amnmapaT pacTeHuil. Y ropoxa (pOTOCMHTETHYECKOW aKTUBHOCTBIO OONaNaloT U
JUCThbsl, W NpuiucTHUKU. OCHOBHOHM 3ajmaueil Hamieil paboTbl OBLJIO CpaBHEHHE JIUCTHEB U
MPUWINCTHUKOB, KAK OCHOBHBIX OPraHOB (DOTOCHHTE3a TOpPOXa MOCEBHOTO.

g

Pucynox 1. Pacmenue 2opoxa nocesnozo 6 eospacme 8-10 nacmosiwux 1ucmoes

A) copm «Ambposusy, B) copm «Pycckuii eueanmy

Jluct y rTopoxa — HEMapHOMEPHUCTOCIOXKHBIH C XOpOIIO Pa3BUTHIMH MPWJIMCTHUKAMHU.
[Tocreqaue JOJIBKM JIMCTa BUAOW3MEHEHBI B ycukd. CpenHee KOJMYECTBO JIMCTHEB/TIAPHI
MPWJIMCTHUKOB HA OJHOM PACTEHHHM K MOMEHTY OITBITOB COCTaBMJIa y copTa «AMOpo3us» — 7,5 mrT., y
coprta «Pycckuii ruranT» — 6,3 mIT.

YV mepBOro copra JHCThi ObUIM KpymHee — 6,3 cM? y Broporo — 4,3 cm? Ilmomans
TIPHITUCTHUKOB cocTaBuna — 4,5 cM? u 3,6 cM?, cooTBeTcTBeHHO. COOTHOIIEHHE TIIONMIAAN JTHCTHEB K
TUTONIA/IM TPUITUCTHUKOB Y paHHECIIENIOT0 copTa cocTaBmio — 1,4, y cpeanecnenoro copta — 1,2.

MOXHO TPEINOoNIOKUTh, YTO Y PAHHECIIEJIOT0 COPTa UMEHHO JUCThSI UTPAIOT OOJBIIYIO POJIb
KaK (OTOCHMHTE3UPYIOUIUI opraH. Y CpeIHECIeNoro copra pazHuIa MEXAy IUIOMIAJbI0 JIMCTHEB U
IUIONIA/IbI0 MPUJIMCTHUKOB HE Takass Oombinas. Bo3MOXXHO, CyIIEeCTBYeT 3aBHUCHMOCTb MEXIY
JUIUTEIHLHOCTBHIO BETETAllMM PACTEHUSI U POJIbIO MPUIIMCTHUKOB B Mpoliecce GOTOCUHTESA.

OnHUM 13 HaMpaBJICHUH CEJIEKIIMU TOPOXa BO MHOTHX €BPONEHCKHUX cTpaHaxX v B Poccuu cTano
co3manue Oe3nmucTHBIX (opM. Y TakuX COPTOB BMECTO JIMCThEB (POPMHUPYIOTCS YCHKH.
ACCUMUIISIIIMOHHAS TTOBEPXHOCTh 00ECTIEYNBACTCS 32 CUET KPYIMHBIX MPUIUCTHUKOB. Hannune ycukos,
0COOCHHO MPH YKOPOYEHHOM cTe0Jie, CO3AaeT MPSMOCTOSIINMA MPY>KUHUCTBINA, XOPOIIO adpUPYyEeMbIi U
OCBEILIAEMBIN LIEHO3.
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AMmoposnsa PycerHil rATaHT

ILtomane aHcThes E ILT0mMans NPpHIHCTHHKOB

Pucynox 2. CoomnoweHnue niowaou 1ucmves K niowjaou nPUIUCmHUKos, cem?

VY pasHBIX COPTOB TOpoxa BKJIAJ JHUCThEB U MNPUIMCTHUKOB B (QOpMHUpOBaHUE OyIyIIEro
ypoKas OKa3bIBaeTCS Pa3IW4YHBIM. Y OOBIYHBIX TEHOTUIIOB TOopoxXa HauOobllIee KOJIUYECTBO
aCCUMWIATOB IIOCTyNAeT W3 JIMCTOYKOB B IUIOABI, HaXOAsIIMECs B Ia3yXe JaHHOIO JIMCTA.
[IpuIMCTHUKKA WIPAOT 3aMETHYK) pPOJb B MOIJIEPKAHUM JKU3HEACATEIBHOCTH KOPHEH M OCEBBIX
OpraHoB Ha/I36MHOM 4acTH, 00ECIEeUNBAIOT ACCUMIIIATAMU IIJIOJbI U3 APYTUX y3J0B. JloMUHUpYyromas
poJIb JMCTa B NUTAaHUU IUIOAA, B Ma3yXe KOTOPOrO OH HAXOJUTCS, COXPAHSETCS B TEYEHUE BCETO
nepuona pocta mioaa. Ceeimie 75% yriepoaa mocTynaeT B IUIOABI U3 JIUCThEB M ToJibko 10-15% wu3
NPWIMCTHUKOB. JINCTOBOW MHJIEK — 3TO OIpeeTeHHOe B a3y IIBETEHHs OTHOIIEHHE O0IIeH Miomam
JMCTHEB pacTeHUH K Iuiomaau nocesa. OH CBUAETENBCTBYET O (POTOCHHTETHYECKOH paboTe moceBa u
3aBHCUT OT CTETIEHU OOJIMCTBEHHOCTH PACTEHUHA. DTOT MOKa3aTeib OMOIaeT HOHATh 3aKOHOMEPHOCTH
(bopMHpOBaHUs XO3IHCTBEHHOT'O YpOKasi y pa3HbIX COPTOB TOpoXa.

HN=5+P,

rae JI — nucToBoil MHAEKC; S — MIIOIMIAAL JUCThEB PACTEHUH, PACTYIIMX Ha IJIOMIAJAU TOYBBI
(P); P — mutomiaib OYBBI, 3aHUMaeMasi PACTCHUSIMHU.

VY 3epHOOOOOBBIX KYJIBTYp C HEIETEPMHUHAHTHBIM THIIOM pOCTa IMPH YJIYYIIEHUH YCIOBHM
BO3/ICJIBIBAHUS, YBEIMYUBAIOTCA TEMIIBI U TMPOAOKUTEIBHOCTh OOpa30BaHHS HOBBIX IOOEroB,
aucTheB, y3i0B. B pesynbrare WIII B kpuThueckuil mayis GopMUPOBaHUS Ypoxkas MEPHOJ MOXKET
CYIIECTBEHHO MPEBBIIIATh ONTUMAIBHYIO BEIMUUHY, cocTaBiisis 7-10. Takoe ke siBlIeHne OTMEYaeTcs B
3arylleHHbIX ITOCEBax. B 3TOM ciyyae HWIKHUE W JaXe CPEIHHME JIUCThbS CHIBHO 3aTEHSIOTCH,
CHIDKaeTcs (OTOCHHTE3, HApYIIAIOTCS COTJIACOBAHHOCTh M ONTHUMAJbHBIA PEXHUM TMOCTYIUICHUS
ACCUMWJIITOB B XO3SICTBEHHO-IICHHBIE OpraHbl. JTa MpoOjemMa pelIaercss BBHIBEJIEHUEM COPTOB, Y
KOTOPBIX JIMCThS BUJOU3MEHSIOTCS B YCHUKH, @ OCHOBHBIM (DOTOCHHTE3HPYIOLIUM OPraHOM OCTAIOTCS
MPUIMCTHUKHU.



3.3 Opranusamnusi Me30CTPYKTYPbI (POTOCHHTETHYECKOT0 annapara pacTeHnii ropoxa

Crenyromeil 3agaueii Hamed paboOThl ObUTIO M3yde€HHE ME30CTPYKTYpPbI (DOTOCHHTETHYECKOTO
ammapara pacTeHHI TOpoxXa OCEBHOTO PAa3HBIX COPTOB.

JIuct — 3T0 OCHOBHOM opraH (oTocuHTe3a pacTeHUi. [103TOMyY TOrHYHO OBUIO MPEATIOIOKHUTh
CYLIECTBOBAHUE 3aBUCHUMOCTH MEXIYy CYMMapHOM IUIOIIAJAbK) JIMCTOBOM NOBEPXHOCTH U
MHTEHCUBHOCTBIO (JOTOCHUHTE3A.

Pe3ynpTaThl HalMX Mccae10BaHUN NpeACcTaBiIeHbl B Tabauue 1 u Ha pucyHke 3.

Tabnuya 1. Cmenens obnucmeennocmu pacmenuti 2opoxa (M+m, n=10)

KommuecTBo IImomane ITnomane IImomans ITmomans
JIMCTBCB HA JINCTHECB OJHOTO HpI/IHI/ICTHI/IKOB OI[HOﬁ Hapbl
COpT OJHOM OJHOT'O JIUCTa, CM2 OJHOT'O IMPUIIMCTHUKOB,
pacTeHuu, MT. | PACTCHUS, pacTenus, cm? cM?
CM2
AMGpO3HS 7,5+0,3 47,5424 6,3+0,3 33,841,7 4,5+0,2
> =
yeeerit 6,340,5 26,7+1,3 4,3%0,2 22,9+1,1 3,620,2
TUTAaHT
250
200
150
100
50
[] T 1

AMbpo3ns PyccrHH rHTaHT

Jnactea B lIppancTHERE

Pucynoxk 3. Konuuecmso gpomocunmesupyrouux Kiemox 6 edunuye niowau 1ucma, moic./cm?

OO01iee KOIMYECTBO KIETOK (DOTOCHHTETHYECKON MapeHXMMbl Ha €AMHMILY IUIONIaIU Y copTa
«AMOPO3HA» B TUCTBAX — 75 ThIc./cM?, B pummcTHHIKAX — 49 ThIc./cM?. Y copTa «PycCKuii THTaHT» —
125tbIc./cM? U 86 ThIC./CM2, COOTBETCTBEHHO.

VY pacteHuii Topoxa, BBIPAILIEHHOTO B YCIOBHSAX €CTECTBEHHOTO OCBELIEHUS, HaOI0Jaics
TOMOTEHHBII THUN CTpPOeHHs Me30(uuia. ['OMOTeHHBI THUII CTPOEHUsS] XapaKTepeH sl BHIOB,
IPOM3PACTAIOIINX B YCIOBUAX CUIBHOTO 3aTeHeHUs. Bo3MokHO, mo100Hast opraHu3anus Me3oduiia
cTajla pe3y/lbTaTOM HHU3KOW MHTEHCHBHOCTH OCBelleHus. B Hamem onbiTe oHa cocrasisuia 7000-8000

JKC.
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Pucynox 4. [lonepeunviii cpe3 aucmogoti n1aCmuHKU 'y pacmeHutl 20poxa
A) copm «Ambposusy, b) copm «Pyccxuil eueanmy

O6beM KIIETOK Me30(HILIa Y pacTeHHil copra «AMOpo3ms» B nHCThAX — 146*%10° mxmS, B
npumictaukax — 154 *10% mxm®. ¥V pacrennii copra «Pycckuii rurant — 115 *10% mxm® u 196 *10°
MKM®, COOTBETCTBEHHO. TakuMm 00pa3oM, HEBBHICOKOE KOJMYECTBO KIETOK B XJIOPEHXHME
NPUIMCTHUKOB IO CPAaBHEHHUIO C JIMCThSIMH YaCTUYHO KOMIIEHCHpOBAajach MX pa3mepoM. Pasnumia
MEXy KOJMYECTBOM KJIETOK B JIMCTHSAX W HPWIMCTHHKAX y PAHHECIEJOro COpPTa COCTaBHIIA BCETO

b 5%, a'y cpeanecrnenoro copta — 70%.

100 .

AMbpo3na Pycckuil THTaHT

O0BEM KIeTOK Me30(pH/1.1a NIPHIHCTHHKOB
O0BEM KIeTOK Me30(pH/L.1a B THCTHAX

Pucynox 5. Obvem knemox, *1000 mrM®

Taxum 00pa3oM, Npu pacCMOTPEHHUH MOCEBA KaK CUCTEMBbI, IO3TAIHO (GOpMHUPYIOIEH ypoxKai
ceMsH (KOHEYHasl LieJb Pa3BUTHUS CUCTEMbI) YEpE3 POCTOBBIE MPOLECCHl, (POTOCHUHTE3 U JAbIXaHUE,
11eJ1eCO00Pa3HO OLIEHUTH BKJIAJ KaX10T0 OpraHa-i0Hopa — JIUCTa U NPHINCTHHKA.

3.4 Oco0eHHOCTH (PYHKIIMOHMPOBAHUS (POTOCHHTETHYECKOI0 ANNAPATa pacTeHHI ropoxa

@doToCHHTE3 pacTeHUil MpencTaBiasieT co00M CIOXKHBIN (PU3MKO-OMOXMMUYECKUH Mpoliecc,
Omarosapst KOTOpOMY pacTeHHUs] MPeoOpa3OBHIBAIOT AIIEKTPOMArHUTHYIO SHEPrHI0, HAXOIAIIyIOcs B
COJIHEUYHBIX JIy4ax, B XUMUYECKYIO SHEPTHIO, UCIIOJIB3YEMYIO B OPraHUYECKUX COEAMHEHUAX. B ocHOBE
JTAHHOTO TIpoLiecca JIEKHUT LENOYKa OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX XUMHUYECKHX PEAKLIUN, B
pe3yapTaTe KOTOPBIX JIEKTPOHBI MEPEHOCATCA OT JOHOPOB-BOCCTAHOBHUTENIEH, KOTOPBIMU SIBISIOTCA
BOZIOPOJ M BOJA, K aKIENTopaM, MPEACTABISIONMNUM CO00W OoKucauTenu. [IMrMeHTsl — BayKHEUITUH
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JIEMEHT (OTOCHHTETHYECKOro ammapara. K OCHOBHBIM TpyNIiaM MHTMEHTOB PACTEHUI OTHOCSTCS:
XJIOPO(QHILIBI, KAPOTUHOUABI (KAPOTUHBI M KCAHTO(UILIIBI).

Crnenyromeil 3amadeil Hamieil pa®oTbl OBLIO OINpeNeNeHUe COACP)KAaHUS OCHOBHBIX TPYIII
(OTOCHHTETHYECKHX MUTMEHTOB. Pe3ynbraThl MpencTaBieHbl HAa pUCYHKax 6, 7 u B Tabnuue 2
(ITPUJIOKEHME 1).

18
16
14
12
10
8
6
4 /
2
0 . !
Cogep:xaHne Cogep:xaHie KApATHHOHIOB
xaopoguaralatb)

B nucthax B B 0pHIHCTHHRAX

Pucynok 6. Coodeporcanue nuemenmos 8 1ucmvax u NPUIUCIMHUKAX Y pacmeHull copma « Amopo3usy
Omnpenenenue colepXaHUs IMUIMEHTOB B JIMCThSIX M TPHJIUCTHUKAX PACTEHUH MOKa3allo
CIIEYIOIIUE Pe3yabTaThl. Y pacTeHUI copTa «AMOPO3Us» B JIUCTSX CO/ICPIKAaHKE XIOPODHILIOB (a+Dh)
— 7,12 mr/r cyxoro Beca, KapoTHHOUIOB — 1,18 Mr/r cyxoro Beca; B mpuiMcTHUKaX — 9,43 Mr/T cyxoro
Beca u 1,47 Mr/r cyxoro Beca, COOTBETCTBEHHO.
V pacrenuii copta «Pycckuii TUTaHT» B JIUCThSIX cojiepxanue xsopodmnios (a+b) — 14,97 mr/r
CyXOTo Beca, KapoTUHOUJOB — 2,31 Mr/r cyxoro Beca; B mpwiHMcTHHKaX — 20,75 Mr/r cyxoro Beca u
3,29 M1/t cyxoro Beca, COOTBETCTBEHHO.

Coaep:raHHe Coaep:raHHEe RapATHHOHIOB
xaopoduatala+b)

B mHcThax B B NpHIHCTHHRAX

Pucynox 7. Codepoicanue nueMeHmos 8 TUcCmuvax U RPUIUCMHUKAX y pacmenull copma «Pycckuii
eueanmy
Takum 00pa3oM, B MPUIMCTHUKAX OTMEYAETCS IMOBBIIIEHHOE COJCpXaHHWE XJIOpoduiia Mo
CpaBHEHHIO C JUCTbIMU — Ha 32% Oonbuie y copra «AMOpo3usi» u Ha 39% y copra «Pycckuit
rurant. [lanHblii QakT npencraBiseTcs 0COOEHHO MHTEPECHBIM IPU BBIBEJCHUHM OE€3JIMCTOYKOBBIX
COPTOB IOpOXa MOCEBHOTO.
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HNHTeHCcHBHOCTH (POTOCHHTE3a B MPHJIMCTHHKAX OKa3ajgach BHINIE, YEM B JIUCTBAX Yy COpTa
«AMOpo3us» B 5,6 paza (4, 96 u 27,91 mr CO2 Ha 1 aM? nmcTa 3a 1 49, COOTBETCTBEHHO), y copra
«Pycckuii rurant» B 1,2 pasa (pucyHok 8, tabnuua 3).

N
AMmoOposusn PycckHi THTaHT

HHTeHCHBHOCTE OTOCHHTE3A B JIHCTHAX, MI CO2 Ha 1 M2
JHCTA 3a 1 4.

HHTeHCHBHOCTE OTOCHHTE3A B NPHIHCTHHEKAX, MT CO2 Ha 1
amM23a 1l 4.

Pucynok 8. Unmencuenocms pomocunmesa y pacmernuil 20poxa pasHvlx cOpmos

Tabnuya 3. Cmpykmypa ¢homocunmemuuecko2o annapama pacmeruli 20poxa HOCe6HO20 PA3HbIX
copmos (M+m, n'=10, n>=3)

AMOpo3us Pyccknii rurant
ITokazaTenu
JIACThS NPUWINCTHUKN JIACTHS PUINCTHUKA
I[Tnomaas 0HOTO JucTa, cM2; Nt 6,3 4.5 4,3 3,6
+0,3 +0,2 +0,2 +0,2
OO0r11ee KOJIMIeCTBO
(OTOCHHTE3UPYIOUTNX KIETOK 75,3 49,3 124.6 85,6
Ha €MHULY IJIOIIA]IH, +3.8 +25 +6,2 +4.3
ThIc./cM?; nt
3 3. 1 146,3 154,0 1147 195,8
O0BeM k1eToK, *10° MKM®; N 1209 396 £17.0 138.4
Coneprxanne XJI0popHUIIOB (a U
b) 1]: CI))II/IHI/IHG nﬂoll)uim J'II/ICT(a 7,12 9,43 14,97 20,75
) +0,36 +0,47 +0,74 +1,03
(Mr/tT cyxoro Beca); N
e o v o | 112 147 281 | 829
) +0,06 +0,07 +0,11 +0,16
Cyxoro Beca); N
HMuaTencuBHOCTh (DOTOCHHTE3a
mr CO» Ha 1 HMZ?;HCTa 3a 1 q." 4,96 27,91 13,64 16,13
2 ' +0,25 +1,40 +0,68 +0,81

Takum 00pa3oM, MPWINCTHUKA OTIHYAIOTCA OT JUCTHEB HE TONBKO MOBBIIMIEHHBIM
COJIEpKAaHUEM NUTMEHTOB B IMEPECUYETe Ha CYXO€ BEIIECTBO, HO U BBICOKOW HWHTEHCHUBHOCTBIO
dorocuHTe3a. ITH (HAKTHI JOKA3BIBAIOT I1€IECOO0PA3HOCTh BBIBEJCHHSI HOBBIX OE3JIMCTHBIX COPTOB
ropoxa. W3ydeHuwe CTPYKTypHO-(PYHKIIMOHAIBHBIX OCOOCHHOCTEH TaKWX COPTOB M aHalU3 HX
(OTOCUHTETUYECKOM MPOTYKTUBHOCTH — 3TO CJEAYIOLIUE 3aJaul HAIIEro UCCIEOBaHUS.
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3AK/IIOYEHUE

Copr — omuH w3 Beaymmx (AKTOpPOB, O00ECHEUYMBAOIINX BBICOKYIO 3((HEKTHBHOCTH
pacTeHueBoACTBa. MneanbHOro copra, KOTOPBIM MO BCEM IMOKa3aTeNsIM ObLI OBl JTYyULIUM JUIsl BCEX
[IOYBEHHO-KJIMMAaTHYeCKUX yciaoBui Poccun, HeT. Ero Hy)xHO moaOupaTb KOHKPETHO JUISl KaXKIOW
30HbI. be3 nmpeaBapuTEeNpHOr0 U3y4eHUsl HOBBIX COPTOB UX HEJb3s PEKOMEHJI0BaTh MPOU3BOACTBY. B
CEJIEKLIMOHHOM paboTe HOBBII COPT OLIEHUBAETCS, NMPEX/E BCETr0, C TOUKU 3PEHUS IPOU3BOICTBEHHON
LEHHOCTU. V3yueHuro aHaToMO-MOP(OIOrHYECKHX OCOOCHHOCTEH M (U3UOJOIMUYECKUX IPOLECCOB,
Kak IPaBUJIO, YAEISIETCs BTOPOCTENEHHOe 3HaueHue. lloiaydyeHne HayuyHbIX JaHHBIX, OOBACHSIOMINX
B3aMMOCBSI3b MEX/Y COPTOBBIMHM IPU3HAKaMU U YpPOBHEM (DPU3MOJIIOTMYECKUX IPOLIECCOB, BAKHO B
CEJICKIIMOHHOM padoTe M PEKOMEHIAlMU HOBBIX COPTOB K IIPOU3BOICTBY.

Ilenp  paboThI: W3Yy4UTh CTPYKTYPHO-(QYHKIIMOHAJIbHBIE OCOOCHHOCTH  OpTraHHU3aINH
(OTOCHHTETHYECKOTO anmapara paCTeHUN Topoxa MOCEBHOTO.

B xozxe mpoBeneHHBIX WCCIIEAOBAHUI pPacTEHUs BHIPAIIMBAINCH B TOPLIOYKAX C MOYBOM Oe3
BHECEHHUs yI0OpEHUH NpU eCTECTBEHHOM JuinHe HsA. [1o11MBbI IPOBOAUIKCH 10 MEepe HEOOXOAUMOCTH.
YroObl HE NOMYCTUTH IOJIEraHue cTebJiel CTaBUIIUCh onopbl. PacTenus BipamuBanuch A0 ¢assr 8-10
HACTOSIIIUX JIMCThEB, KOIJA IPOM3BOJIMIIM H3MEPEHUE OCHOBHBIX MOP(HO-PHU3UOIOrHYECKUX
nokasareseil. [IoBTopHOCTh onbITa — YeThIpeXKpaTHasi.

VY ropoxa (pOTOCHHTETUYECKON aKTHBHOCTHIO O0JIAAIOT U JIUCThS, U MPIMCTHUKHA. OCHOBHOM
3a7ayeil Hamield paboThl OBLIO CpaBHEHHME JIUCTHEB M IPWJIMCTHUKOB, KAaK OCHOBHBIX OpIaHOB
(doTOCHHTE3a TOPOXA TOCEBHOTO.

ITo pe3ynbraTtam paboThl OBLUTH CIENAHBI CIIEAYIOIINE BHIBOIBIL:

1. CpenHss miomans JMCTHEB y OJHOTO PACTEHHUs rOpoxXa OKa3ajlach BBILIE, YEM CpPEIHSA
wiomaab NpUIMCTHUKOB. COOTHOIIEHHE IUIOMAAM JIMCThEB K IUIOUIAAU HPUIMCTHUKOB Yy
paHHecnenoro copta «AMOpo3us» coctaBuiio — 1,4, y cpeanecnenoro copra «Pycckuit ruranm» — 1,2.

2. CpenHee KOJIMYECTBO KIJIETOK HA €AMHMILY IUIOIIAAM OKAa3ajoCh BBIIIE B JINCTBSAX, YEM B
OPUIMCTHUKAX, HO CaMM KJIETKM 3]IeCh OKaszajauch Mespye. OOIiee KOJIMYECTBO KIIETOK
(OTOCMHTETUYECKON MapeHXUMbl Ha EAMHMIY IUIOMAgu y copra «AMOpO3Us» B JUCThIX — /D
ThIC./cM?, B TIpHJIHCTHHKAX — 49 Thic./cM?. Y copTa «Pycckuii rurant» — 125 Thic./cM? u 86 ThIC./cM?,
COOTBETCTBEHHO.

3. O6beM KIIeTOK Me30(HIa y pacTeHuii copTa «AMOpo3usa» B MHCThAX — 146*10° mxm3, B
npumucTHuKax — 154 *10° mxm®. ¥V pactennii copra «Pycckuii rurant — 115 *10% mxm® u 196 *10°
MKM°, COOTBETCTBEHHO.

4. TIpWINCTHUKY OTIMYAIOTCS OT JIUCTHEB MOBBIIIEHHBIM COJEpkKaHUEM (POTOCHHTETUYECKUX
IUIMEHTOB. Y pacTeHHil copta «AMOpO3uUs» B MHCThIX CofiepkaHue Xiaopoduuios (at+b) — 7,12 mr/r
CyXoro Beca, KapoTHHOUA0B — 1,18 MI/r cyxoro Beca; B mpuiucTHUKax — 9,43 mr/r cyxoro Beca u 1,47
MI/T CyXOro Beca, COOTBETCTBEHHO. Y pacTeHuil coprta «Pycckuil TMraHT» B JIMCTBSIX COJIEp:KaHUeE
xmopodmmwioB (ath) — 14,97 mr/r cyxoro Beca, kapormHowmoB — 2,31 Mr/r cyxoro Beca, B
npunucTHUKax — 20,75 mMr/r cyxoro Beca u 3,29 Mr/T cyxoro Beca, COOTBETCTBEHHO.

5. lHTeHCUBHOCTH (POTOCHHTE3a B NMPMIMCTHUKAX OKa3ajach BBIIIE, YEM B JIUCTHAX Y COPTa
«AMOpo3us» B 5,6 paza (4, 96 u 27,91 mr CO2 na 1 nm2 nucra 3a 1 4, COOTBETCTBEHHO), Y COpTa
«Pycckuii ruranT» B 1,2 pasa.

B moneBBIX yCIOBUSX BBIPAIMBAIN OOBIYHBIE COPTA TOPOXA U COPTa OE3IMCTOYKOBOTO TOPOXa,
OCHOBHBIM OpraHoM (OTOCHHTE3a KOTOPbIX sABIsAt0TCA npuinuctHUkU (ITPUJIOXKEHUSA 2-5, pucynku
9-13). CpaBHHTH MPOAYKTUBHOCTh OOBIYHBIX M OE3JIMCTOYKOBBIX COPTOB rOpoXa HE YAajIoCh. DTO
cleyIolas 3a/1a4a Hallero UCccie10BaHusl.
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ITPUJIOKEHUE 1

Tabnuya 2. Coodeporcanue pomocunmemudeckux NUSMEHMO8 6 NUCbAX U HPULUCTIHUKAX 20pOoXd
noceeno2o pasuvix copmos (M+m, n=3)

Copta ropoxa noceBHOTro
N3mepsembie mokazaTenu AMOpo3us Pycckuii rurant
JIUCThS MPHIMCTHUKN JIUCThS PHIACTHUKA
Conepxanne xnopoduiia a, 0,82 1,07 1,76 2,37
MT/T CBIPOTO Beca +0,04 +0,05 +0,09 +0,12
Cogepxanne  xJiopoduiia 0,31 0,43 0,61 0,92
B, MI/T CBIPOTO Beca +0,02 +0,02 +0,03 +0,05
e el 1| am | aw | e
’ +0,05 +0,07 +0,12 +0,16
CBIPOTO Beca
Coneprxanne
KapHOTpHHOI/IILOB, MI/T CBIPOTO 0.19 023 0.37 0,52
+0,01 +0,01 +0,04 40,03
Beca
Coneprkanue xjgopoduiia a, 5,16 6,73 11,12 14,94
MT/T CyXOro Beca +0,21 +0,35 +0,60 +0,75
Conepkanre  xJjgopoduiia 1,96 2,70 3,86 5,80
B, MI/T CyXOro Beca +0,10 +0,13 +0,22 +0,24
SJIY;“EE’;;;OB Cgfljpm;‘ji 7,12 9,43 14,98 20,74
’ +0,36 +0,52 +0,75 +1,03
CyXOro Beca
E;pﬂ:f;:{if;l; MI/T CyXOro 118 147 231 3,29
’ +0,06 +0,07 +0,12 +0,16
Beca
Conepxanwue xinopoduia a, 1,18 1,31 2,67 2,01
Mr/ M2 +0,06 +0,06 +0,14 +0,10
Coxepxanne  XJiopodumia 0,45 0,53 0,93 0,78
B, MI/aM? +0,02 +0,03 +0,05 +0,04
CyMMmapHOoe  copaeprKaHue 1,63 1,84 3,60 2,79
XJIOpO(UIIIOB a+B, Mr/aM? +0,08 +0,91 +0,18 +0,14
Conepxanwe 0,27 0,29 0,56 0,44
KapOTHHOM/IOB, MI'/IM? +0,01 +0,02 +0,03 +0,02
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ITPHJIOKEHHUE 2

Pucynok 9. Pacmenue copoxa nocesnoeo copma «Amoposusny (6o3pacm 330Hs1)
\Y D §

- .

o

Pucynox 10. Pacmenue copoxa nocegnozo copma « Pycckuii cueanmy (6o3pacm 330mHs)
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INPHUJIO’KEHHUE 3

Pucynox 11 Pacmenue 2opoxa nocesnozo copma «Axcatickuii ycamoiiiy (603pacm 330Hs)
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INPUJIOKEHUE 4

Pucynox 12 Pacmenue copoxa nocesnozo copma «Ilonzynoky (6o3pacm 330ms)




INPHUJIOKEHHUE 5

o o

Pucynox 13 Pacmenue copoxa nocesnoeo copma «Ilonsynox-caxapoky (6o3pacm 330Hs1)
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PEITEH3MA
Ha IIKONBHYIO 112YYHO-HCC.Te0BATCILCKYIO paboTy
yuennka 10 knacca MBOY «T mMuasug No53» 1. [Tenskl
Cokonoroii Bapnapnt
«MAYHeHnC MeIOCTPYKIYPH POTOCHHTET ECKOrD aLapaTa HEKOTOPELX COPTOR
ropoxa

Pabota noceamena usyucnuio CTPYRTYPHO-(YHKIIOHMILILIX  OCOOEHHOCICH
OPralHRA Y HOTOCUHTETHIECKOrO ANII4paTa Pa3sHLIX COPTOB I'ONOXA.

Opraunsaimg doTocHnTeTHYCCKOTO anmapars  HA  YPOBHC  JIHCTA
PACCMATDHBUIACE  HA  OCHOBE QHANMIA  oro MESOCTPYRTYpL.  llokasamo,  uTo
MESOCTPYKTYPA (POTOCHHTETHYECKOTO aMIIAPATA TeCHO CBA3ANA C DusHOTOr HUECKH MM
OCOBCHNOCTAMI HIYHACMRIX COPTOB ropoxa. BeLi npomIBenen cpasirens i anatn;
H3YUAEMEIX COPTOB MO KOMITEKCY AaToMo-MOPHONOrHIecKx i dusnonernyeckux
ocoferHocTel.  UeTKo  mpocicwupaeres BILIHE  OCODSHHOUTH  Oprammmsauin
MEBOCIPYKTYPLl A HIHOI0IMYSCKHE nponeccel pacrentid. OcoSeHHOe BHumMalmHe
YACICHQ  CPARNCHHK)  CIPYRTYPHO-hYHKLNMOHATBHLIX ocobeHHOUTE  IMCTREE 1
[IPHIHCTHIXOB 10POXA — Kak OCHORHEIX OPraHOs MoTocunmesa ¥ ropoxa. Jenacros
BEIBOY O METICCOODPATHOCTH Bbl BEAEHN GRTHC LI COPTOB TOPOXNA,

BLIEC/ (b1, To.1yueHHEC 1 paBore, MOKHO HTIONLIOBATS B CENLKIHORHUN padore
H PEKOMCILIALMA TIOBbIX COPTOE K MPOUIROACIBY. B 310M COCTONT ok I¥4TBHOCTL |
HOBH3HA IPUBCICHHLIX HCCIICA0BRHHA.

B pafore npeactasness! uems u 3ama4n, 0830p JUTEPATYPHEIX AAHHLIX 11O
NPOBICME HCC.€I0BARNS, TIpaKTIYecKas T80T, 3AUOYSHENE, CMTUCOK THTEPATYPHI it
TpunoikeHin. BriGop ofbekra wecne10Banuii aPIYMENTHPORAH H ofocHOBan. Mg
PCUTCHHS HOCTABIICHHBIX 33,134 HCHOTb30BATHCE CTATAPIHLIE METOMEI,

llenr W 3amaun  Hccienopanmii AOCTHTHYTbI W PC3YIRTATC  APOEBCUEIHON0
JxenepimMena, [loryueHHLe TaHHBIe CTaTHeTIMECKH 0DpaBOTaHbL, ¢ASTAHL BRBOYL! O
JUCTOBEPHOCTH HONYYEHHLIX JAHHETX,

Pabota xopomo odoparena, COTCPAHATENBHA, XOPOLIO  CTIPYKTYPHPORETIA.
[loiyvennre » pabore gaHHbe HPCACTABDIRY | NMPAKTHYECKHA nHTepec. CVIICeTReHEIX
HEOCTATKOE B paboTe 1€ BhISRIEHO. SlaHHAY padoTa pexoMenayeTes 1A Huyvio-
TPAKTHIECKYIO KOHpCREHUMIO.

Penemsesr:

K601, youent kahenps «O6mas 61010115 1 SHOXHMEHA»

, AL
Menzcnckoro I'0CYIAPCTREHHOIO YHHBEPCHTC 1A IR Coxnatop C.A.
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