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BBEAEHUE

Haumnas ¢ cepeauHbpl NpPONUIOTO BEKa IMPOM3BOAUTEIBHOCTH CEIBCKOIO
XO035MCTBA HEYKJIOHHO pOCJia B PErMOHaX C YMEPEHHBIM KIMMAaTOM TJIABHBIM
o0Opa3oM 0y1aroaps UCIOJIb30BAHUIO COPTOB C YIAYUIIEHHBIMHU XapaKTePUCTUKAMH,
yIOOpEHMSIM U MeCTHLMAAaM. TeM He MeHee B IOCIIETHEE BPEMS POCT ypOKaitHOCTH
CEIIBbCKOXO3SIMICTBEHHBIX KYJIBTYpP IPUOCTAHOBHWIICS B OCHOBHOM IO NPUYHHE
Jerpajanuy  3emMenb. B OyaymieM s yJIOBJICTBOPEHHUS YBEIMYUBAIOUIETOCA
NOTPEOUTENBCKOTO CIpOCa TEKYILIee IPOU3BOACTBO IPOJOBOIBCTBUSA JOJIKHO
JEMOHCTPHUPOBATh 3HAYUTENbHBIA pocT. M3-3a yBeIMYEHUs HACEICHUS B MUDE,
HEXBAaTKH MPOJOBOJBCTBUA B PA3BUBAIOLIMXCS CTPaHaX, U3MEHEHHsI KaTeropuu
3€Mellb, a TaKK€ KOHKYPEHIMH MEXAYy MPOU3BOJUTEISIMA IPOJOBOIBCTBUSA
BO3HUKAET HEOOXOAMMOCTh MOBBIIIEHUS ypoxas. [Ipu 3ToM cnoco0 moBblIeHUs
YpOXKAWHOCTH,  JOCTYNHBIA  NPOU3BOAUTENSM,  OPUBOAUT K  POCTY
IIPOU3BOJICTBEHHBIX 3aTpaT M YBEJIWYEHUIO KOJMYECTBA Ollepauuid B IoOJe, a
COCTOSIHUE OKpPYXAIoLIel Cpejlbl M3-3a MCIOJb30BAHMS XUMUYECKHX CPEJCTB BCE
OoJblIe YXYAIIAETCS U MHOTJAa MMeeT HeoOpaTtuMmele mocieactsus. Kpome Toro,
MCTOLIEHHE MTOYBbI 0CIA0MII0 CUCTEMBI 3eMIIEIENHNS, C/IeNIaB UX O0JIee 3aBUCUMbIMU
OT BHECEHHS] XUMHUKATOB.

BrIcoknii cripoc Ha MPOAOBOJIBCTBHE B PA3BUBAOLIMXCS CTPAHAX IPUBOIAUT K
YBEJIMYEHUIO aKTUBHOI'O MCIOJIb30BaHUs yAoOpeHuid. Mcrnonb30BaHne a30THBIX U
dbochopHbIX yaoOpeHuii 3a MOCIeaHUE TOAbl YBEIUUUIIOCH B HECKOJIBKO pa3. CTout
OTMETHUTh, 4YTO HENPABUIBHOE, a TAKXKE YPE3MEPHOE WM HEPALMOHAIBHOE
IpUMEHEHUE  yAOOpEeHUH  CTAaHOBUTCS  OPSIMOM  MPUYMHOW  IPOLIECCOB
MUHEpaIM3alud M YJIETYYMBAHMS OPraHMYECKUX BEIIECTB, BbIIIECIAYNBAHUS,
NOJKUCIEHUST U JAeHUTpuuKauud 1ouyB. [IpoM3BOACTBO M TpaHCHIOPTHPOBKA
yA0OpEeHUM Tak)Ke CTAHOBSTCS KOCBEHHOM MPUYMHOM TMOBBIIIEHUS] KOHIICHTPALIUU
YIJEKHUCIIOTO Ta3a M a30Ta B BO3JyXE, KOTOpPbIE B KOHEYHOM MTOrE IOINAJalT B

Ha3€MHBIC 5 KOCHUCTEMBI.



Azor u Qochop, HeoOXoAMMBIE AJISi pOCTa pacTeHuid, Haubosee ciabo
MIPEICTABIICHHI B MOYBE. [[axe mocie BHECEHUS yA00OpEHU pacTEHUSIM MTPUXOIUTCS
KOHKYpHUPOBaTh C TOYBCHHBIMH MHKPOOPTaHM3MaMH 3a JIETKOJOCTYITHBIN
pacTBOpUMBIN a30T. Pocdop ke B KUCIBIX MOYBAX BCTYMAET B PEAKIIHIO C KEJIE30M
W aJTIOMUHUEM, TOT/Ia KaK B IIEJIOYHBIX MOYBaX 00pasyeT Kanbiuii-pocdatsr. To
eCTh, JaXe IMOCIe 3HAYUTEIBHOTO BHECEHUS (POocOpHBIX YTOOpEHHH MOXKET
HaOmoaTees aeduiut docdopa.

W3 Bcero BHINMIETIEPEUNCICHHOTO CTAHOBUTCS SICHO, YTO CYIIECTBYET OCTpas
MOTPEOHOCTh B IPUMEHEHUH YCTOWYUBBIX METOJIOB BEACHUS CEIBCKOTO XO3SIMCTBA
Ha TJI00aTbHOM YPOBHE, T.€. HEOOXOIUMO HCIIOJIb30BATh PECYPCHBIN MOTEHITHAI
3eMeJb, HO MPHU 3TOM OOECIEUYUTh HKOJIOTHMYECKYI0 O€30M1aCHOCTh U MOCTOSIHHOE
BO300OHOBJICHHE TUIOJOPOAMS SKOCHCTEMBI. XOPOIIUM PEHICHUEM MOXKET CTaTh
UCIIOJIb30BAaHUE MUKPOOPTaHU3MOB, KOTOpBIE TMO3BOJAT Oosiee 3(HPEKTUBHO
WCIIOJIb30BATh MUTATEIbHBIE BEIIECTBA WJIM MOBBICAT UX JOCTYNHOCTH. [lo aToi
MPUYMHE HEOOXOJAMMO TIIATEILHO O3HAKOMHUTBLCS C IporeccamMu W (pakTopamu,
PETYIHPYIOMUMH JOCTYITHOCTh TMUTATEIBHBIX BEIICCTB IMOYBBI JUISI PACTCHHM.
OmHUM W3 TEpPCIEeKTHUBHBIX METOJOB OPTaHWYECKOTO 3eMIICIICTUs, KOTOpOe
MO/Ipa3yMeBaeT 0TKa3 OT UCIIOIb30BaHUS CHHTETUIECKUX YAOOPEHUH, PETYIISITOPOB
pocTa pacTeHMid, MECTHUIMAO0B, T00ABOK, SIBISETCS MCIOJIb30BAHUE MUKOPHU3HBIX
rpu0OB, UYEMY U TIOCBSILIIEHA MOS padoTa.

B kauecTtBe oOmbBITHOrO pacteHuss ObLT BBIOpaH jAekaOpuct  (JaT.
Schlumbergera LEM. (1858)) — mnpencraBuTellb CeMEWCTBa KaKTyCOBBIX (JIaT.
Cactaceae Juss. (1789), nom. cons.). DTo OOWJIbHO BETBAIIUECS KYyCTapHUYKH.
[Tobern pacTeHus TIIOCKHUE, COCTOSIINE U3 OTIEIBHBIX CETMEHTOB, C 3a3yOpruHaMU
no kpasim. Komrouku o0brdHO 0TCYyTCTBYIOT. CBOE Ha3BaHWE PACTEHUE MOYIHIIO B
4yecTh ()PaHIly3CKOro KoJuleKinonepa kaktycos ®penepuka Illmomoeprepa (1823-
1893). DTOT KaKTyC Ha3bIBAIOT JEKaOPHUCTOM H3-3a CPOKOB LBETCHHS (HOSODD,
neka0psb, ssHBapb). PoauHoil nqekadpucta siBisercs 10ro-Boctok bpaszunuu. JlanHoe
pacTeHue ObLJI0O BRIOPAHO B Kau€CTBE MOJOMBITHOTO 32 €r0 CBOMCTBO JOCTATOYHO

OBICTPO YKOPEHSTHCSI.



I'unote3a: [Ipenmnonaraercs, 9To pacTeHus, B MOYBY KOTOPHIX OyaeT moOaBiieHa
MUKOpPH3a W3 CHOp JIECHBIX T'PUOOB M MHUKOpH3a, KYIJICHHAs B Mara3uHe, JaayT
HaWJIy4yllIMe pe3yJbTaThl: OyIyT akTUBHEe pacTh W oOmibHee IBecTd. ['pymnma
pacTeHuii, B 3eMJII0 KOTOpOM HE OyAYyT BHECEHBI Kakue-IU00 100aBKH, 1aJlyT CaMbIe
IJIOXHUE Pe3yJIbTaThl, & PACTEHUS C BHECEHHBIMU B TIOUYBY XMMHUYECKUM Y100pEeHHUEM
JTaayT MPOMEKYTOUHBIE Pe3yIbTaThI.

Ieab padorbl: OnpeneanTs BIUSHAE MUKOPU3bI HA POCT U Pa3BUTHE PACTEHUS Ha

npuMepe aekabpucTa.
3agaum:
- M3y4yuTh 1 npoaHanu3upoBaTh TEOPETUUECKUN MaTEPHA;
- IloaroroBuTh pacTeHUs U 00OPYJOBAHHUE K SKCIIEPUMEHTY;
- IIpoBecTu sKCIEPUMEHT;
- Cpaenatp BBIBOJBI U ONPEACIINATh, KAK MUKOPHU3a BIUSAET HA POCT U Pa3BUTHE
pacreHus.

O0BbeKTHI s uccaenoBanus: 20 mo0eroB AekadbpucTa.




METO/IbI UCCJIEJIOBAHMIA

MeToabl HCCJIET0OBAHUS:

- AHanu3 IUTEepaTypHBIX HCTOYHUKOB, HHTEPHET-CalTOB.
- llpoBenenue skcriepuMeHTa
- HaOmroneHue 3a X010M 3KCIIEpUMEHTA

MaTtepuaJbl 1 000PY/I0OBAHHUE:

- T'opiku ¥ NoAIOHBI AuamMeTpoM 13 cMm

- Xenesnas noxkka s mepeMeIIMBaHus pacTBOpa ¢ yA00peHueM

- Mun3ypka 715 pa3Be/ieHus yA00peHus

- Tapa nnsa 3amaunBaHust rpuOOB

- Cnopsl rpu6sbl (MacisTa 1 NoJ0epe30BUKN)

- buonpenapat «Kopmunuiia Mukopuzay (nmpousoautens — QX3 Kysnenona)
U yio0peHne «Arpukosia» (Mpou3BoauTeNb — « T€XHOAKCIIOPTY)

- Hpo3paqHLIe IMaKCTHhI AJIA CO3daHMA TCINIMYHBIX YCJIOBI/Iﬁ



1. TEOPETUYECKAS YACTb
1.1. IlonsTHE MHUKOPH3BI

XX Bek ObUI OTMEUEH 3HAYMTEIbHBIM POCTOM CEIbCKOXO03UCTBEHHOIO
MPOU3BOJICTBA TJIAaBHBIM  00pa3oM Onarojaps TEXHUYECKOMY Mporpeccy,
UCITIOJIb30BAHUIO TECTUIUAOB, a30T- U (hochopcosepkaimux yao0peHuil, a Takxke
Pa3BUTHIO CENIEKIIMM U T€HETUKH pacTeHUd. B ecTeCTBEHHBIX YCIOBUSIX puzocdepa
HACUMUTHIBAET HECMETHOE KOJIUYECTBO MHMKPOOPTaHU3MOB, CIOCOOCTBYIOIINX
Pa3BUTHIO  PACTUTEIILHOTO TOKPOBA, YCBOGHHMIO MHUTATENIbHBIX  BEIECTB,
(GbOopMHPOBAaHUIO YCTOWYMBOCTU K CTpecCy U OOJIE3HSM, MOTJIOUICHUIO YTIIepoaa U
T.4. K 10100HBIM MUKpOOpraHu3MaM OTHOCATCS MUKOpPHU3HBIE TPUOBI, OaKTEpUH,
AKTHHOMUIIETBI M NPOYUE, KOTOPBIE PACTBOPSIOT NMUTATEJIBHBIC BEIIECTBA MU
CIOCOOCTBYIOT UX MOIVIOUIEHUIO KOPHSMHU PACTEHUM.

TepMuH «MuKOpHU3a» OBLI BIEpPBBIE BBEACH HCcienoBaTeneM AbOepToM
bepuxapnom ®pankom B 1885 r., m Bkimodaer B ceds Bce CUMOMOTHYECKHE
acCcoOLMAIMM MTOYBEHHBIX TPUOOB C KOPHSAMHU WM PU30UJAMHU BBICIIUX PACTEHUMU.
UccnenoBarens Maiikn Amnen B 2003 r. ommcan B3auMOJECHCTBHE TpHOOB U
pacTeHull ¢ 0osee HeMTPaTbHON WIIM MUKPOOUOJIOTMYECKOW TOUKHU 3PEHUS, 3asIBUB,
4YTO «MUKOPH3a — 3TO MYTYJIUCTUYECKUN CUMOMO3 MEX]y PaCTeHHEM U TPUOOM,
JIOKaJIM30BaHHBIM B KOPHE WJIM KOPHENOJO0OHOHN CTPYKType, B KOTOPOM Iepeaaya
HPHEPreTUYeCKH OOraThlX BEHIECTB OCYUIECTBISETCS MPEUMYILIECTBEHHO OT
pacTteHus K rpudy, a HEOPraHMUECKUX PECypCcoB — OT Tpuda K pacteHuto». ['pymnmna
rpu0OB U PACTEHUI, KOTOPBIE yYACTBYIOT B CHMOHO3€, ONPEAEIISIET TUIl 00pa3syeMoi
UMU MHUKOpU3bl. MUKOpH3a AENUTCA HAa TPU THUIIA: SHAOTpO(dHAS, SKTOTpodHAs U
skTodHA0TpodgHAs. OcoOblii MHTEpEC MpencTaBisieT IHAOTpodHas mMukopusza. B
nocyienHee BpeMs ObUIM JOCTUTHYTHI 3HAUYMTENIbHBIE YCHEXHM B MOHUMaHUU
(U3MONOTMYECKUX MPOLIECCOB U TAaKCOHOMHUHM Takux rpuOoB. VX akTUBHOCTH B
CeJIbCKOXO3SIICTBEHHBIX KOCUCTEMAaX ObliIa MOATBEPKICHA JOKYMEHTAIIBHO.

1.2. CumMO6u03 MUKOPU3BI
MuxkopusHble TpuOBbl SBISIOTCS BaXXKHBIM KOMIIOHEHTOM COOOIIECTBa

MOYBEHHBIX MUKPOOPTaHU3MOB, UTPasi KIIFOUEBYIO POJIb B O0ILEM POCTE U pa3BUTUHU



pactenuii. OHM 00pa3yrOT CUMOMOTHYECKHE OTHOIICHUs ¢ Oosee yem 80% BHUIOB
HA3eMHBIX pacTeHui. MUKOpHU3a — 3TO APEBHSS U TOBCEMECTHO PAaCIIPOCTpaHEHHAs
dbopma cumO103a MEX Ay MUIIEIIMEM T'PUOOB U KOPHSIMU BBICITUX PACTEHUI, KOTOpast
cyiiecTByeT 6osiee 460 MUILITMOHOB JIET. 3a TOJIBI BOJIIOI[UU TAKOE B3aUMOJICHCTBUE
CTaJIO HACTOJBKO CHJIBHBIM, UTO Ceuac pacTeHUs U TPUOBI KU3HEHHO HEOOXOIUMBI
npyr apyry. Kopau naioT rppbaMm aMUHOKUCIOTHI, TOPMOHBI U ITPOCTHIE YTIIE€BO/IbI,
a B3aMEH MOJIy4aloT BOAY, Makpo- U MUKpodJeMeHThl. KopHu camoro pacreHus
ropas/io MEHbIIEe, YeM HUTU MHUKOPHU3bI, KOHTAKTUPYIOIIME C HUMH, a 3HAYHT,
Omaromapsi 3TOMYy CHUMOHMO3y pAacTEHHE MOXKET IMOJIydaTh HAMHOTO OOJbIIe
MUTATEIBHBIX BEIIECTB M JIy4llle ce0sl UyBCTBOBATh. 3HAUEHNE MUKOPHU3BI OCOOCHHO
BEJIMKO Ha O€/IHBIX IIOYBaX.

Mukopusy 00pa3yroT KakK BBICIIWE, TaK U HU3IIKAE T'PUOBI, IPUYEM U TE€, U
Jpyrue CoCOOHBI BBIACNATH O€JIOK INIOMAJIMH, KOTOPBIM BIUSET Ha IJIOIOPOAUE
NOYBbl. ['JIOManMH — 3TO TJIMKOIPOTEUH, KOTOPBIA BbIpaOaThiBaeTcs rudamu
MUKOPHU3HBIX TpuOOB B TmouBe. [Ipeamonaraercs, 4YTO TJIOMAQJIWH YIyd4IlIaeT
CTaOMJIBHOCTB BOJIBI B IOYBE U YMEHBIIAET NOYBEHHYIO 3p03Ht0. OJJHAKO MEXaHU3M
JTAHHOTO SIBJICHUS] HE MCCIIEIOBaH.

OcHOBHOI ~XapaKTepHOW dYepTod cuMOMO3a SBISIETCS TMOTpeOJIeHUE
pacteHusMu-xo3sieBamu  pochopa (P) m akTUBHOE NOIJIOUIEHUS BOJBI 4Yepes
rudanbHble ceTu rpuboB. B pesynbrare mogoOHOro cumoOuosza (QopMUPYIOTCS
(buznoNornyecKre U MOJIEKYJIIpHbIE CUTHAJIBI HA CyOKJIETOYHOM YPOBHE, MEHSETCS
CTPYKTypa pacTUTEILHOTO COOOIIECTBA U MOBBIMIAETCS YCTOWYMBOCTD PACTEHUN K
pa3nuYHbBIM BHUJaM aOMOTHYECKOTO M OMOTHYECKOro cTpecca. MUKOpPU3HbBIE CETH
CBSI3BIBAIOT PACTEHUSI OJHOTO M Pa3HBIX BUJIOB B [OYBE, OCYIIECTBISIOT Mepeaady
PECYPCOB MEXKIYy HUMU U BBIICIISIIOT CUTHAIBHBIE MOJIEKYJIBI OEITKOB, OTBEUYAIOIIIX
3a 3aIUTY PACTEHUH, IMTTOXUTOOIUTOCAXaPHUIbl U CTPUTOJIAKTOHBI.

Hecnocobubl k 00pa3oBaHUI0 MHMKOPHU3bl TOJBKO OISATAa, HABO3HUKH,

NIaMITMHBOHBI, BENICHKHW 1 30HTHUKU.



OOpa3zoBaHne MHUKOPHU3bl — €CTECTBEHHBI MHPUPOIHBIA Tporecc. ['puodb
00pa3yloT MUKOPU3Y C PACTEHUSIMU HETIPEPHIBHO, HO ISl TOTO HYXHO, YTOOBI UX
CHOpPBI NIOTIAJIU B MOYBY.

Ta6auna 1.
[Tpsimoe 1 KOCBEHHOE BIMSIHE MUKOPU3HBIX I'PUOOB Ha ypOKalHOCTh KYJIbTYD,

BBIpAIIIMBACMBIX B CUCTCMAX OPTraHUYCCKOI'O 3CMIICIACIIN.

IIpamoe enusanue na ypoxcainocms Koceennoe enuanue
o Crumynsauus IpoIyKTUBHOCTH o llomaBneHue pocTta COpHSIKOB
Pa3IMYHBIX KYIBTYP o Crumynsamus GUKcalum a3oTa
o Iloctymnenne OMOTreHHBIX 0000BBIMH (3€JIEHOE YI00peHHE)
Bemects (P, N, Cu, Fe, Zn) o Crumynsanmsi 00pa3oBaHUs
« bbICTpOE MosIBICHUE BCXO/I0B MMOYBEHHBIX arperaToB W yIy4llICHUS
o ®opMHpPOBAaHME YCTOWYNBOCTH CTPYKTYpPBI II0YBHI
K 3acyxe o llomaBneHue HEKOTOPHIX MOYBEHHBIX
o @opMHpPOBaHUE YCTOMUYUBOCTH MaTOTCHOB
K BO3JENCTBUIO TIKEIIBIX o Crumynsuus OMOJIOTrMYECKON
METaJJIOB AKTUBHOCTH TTOYBbI
« bosee akTMBHOE IEMOHUPOBAHUE
yriiepojia B MO4YBe
o CokpallieHre BHIMbIBAaHUS
MUTATEIbHBIX BEIICCTB

1.3. ITlpumeHeHHe MHUKOPH3bI B CEJIHLCKOM X03sliiCTBe

B3auMonencTByss ¢ KOpPHEBOM CHCTEMOW pACTEHUW, MHUKPOOPraHU3MBI,
oburtarone B puzochepe, CHUHTE3UPYIOT IUTATENIbHBIE BEIIECTBA, KOTOPHIE
CIIOCOOCTBYIOT Pa3BUTHIO KYJbTYp. OTHOBPEMEHHO MUKPOOPTaHU3MBbI 3aIUIIAI0T
KOPHU PACTEHH OT BPEIHBIX XUMHUYECKHUX BEIIECTB, MOJABISS WM OCIa0msis
CTeneHb WX Bo3aecTBuUs B pusochepe. CHUMOMOTHYECKHE aCCOLMALMU
OTIPEJICNICHHBIX TPyNI TPUOOB C KOPHEBOW CHUCTEMOW pACTECHUH MOBBIMIAIOT
JIOCTYITHOCTh HE3aMEHUMBIX, B IEPBYIO OYEpEIb, MAJIONOJABUKHBIX SJIEMEHTOB

(bocdop, Menb, IMHK U TIPOY.) B IOYBE, TEM CaMbIM CIIOCOOCTBYS UX MOTJIOIICHUIO,



YTO B MHBIX YCJIOBUSX OBLJIO OBl 3aTPYIHUTEILHO BBUIY UX HU3KOUM MOJBMKHOCTH.
Kpome Toro, nono0HO€ B3auMOIEUCTBHUE MO3BOJIAET KyIbTYypaM NPHKUATHCS JAXKE B
MaJOIUIOIOPOJIHBIX ~ TOYBAX, IOCKOJIBKY MHUKPOOPTaHU3MBI  CHOCOOCTBYIOT
MOTJIONICHUIO HE3aMEHUMBIX MHUTATEIbHBIX BEIIECTB, CPEIU KOTOPBIX €CTh Kak
MUKpPO-, Tak M MakpodneMeHThl. CorjacHO UCCJIEIOBAHUSIM, MPUMEHEHUE
MUKOPHU3HBIX TPUOOB MO3BOJISIET CHUXKATH IO3UPOBKY UCIIOIB3YEMBIX y100peHuUii (B
YaCTHOCTH, (pochaTHBIX).
1.3.1 IMoraomenue gpocdopa

docdop sBiIsIeTCA JKU3HEHHO BaXXHBIM HE3aMEHUMBIM MakpodjieMeHTOM. OH
BBIIIOJIHAET KIIFOUYEBYIO (PYHKIMIO B OMOCUCTEME B 1IEJIOM, TIOCKOJIBKY Y4aCTBYET BO
BCEX Ipolieccax nepenayu suepruu B Buae AT®. Kpome toro, pochop sBasercs
HE3aMEHUMBIM KOMIIOHEHTOM Pa3IMYHBIX MOJIEKYJISIPHBIX COCTMHEHUH, HalIpUMep,
HYKJIEOTH10B, (ochonunuaoB u (ocdato caxapoB. OJHUM U3 CYIIECTBEHHBIX
MPEUMYIIECTB MPUMEHEHHUS] MHUKOPHU3HBIX T'pUOOB  SABJISETCS  MOBBILIICHUE
nocTynHOCTH Gocdopa it KyabTyp. OObIYHBIN MeXaHU3M morionieHus Gocdopa
MOXET OBITh ONUCAaH CIEAYIOIMUM o0pa3oM: TU(PBl MHKOPU3HBIX T'pHOOB
noryiomarT Gocop u3z puszochepsnl, gaisee gocdop nepeMeniaeTcs BAOJIb U
BHYTpPb MHIIENHS (K KOpe KOpHSs), Gocop MOCTyIaeT Ha y4aCTKH KOPHI KOPHSI.

B KkopHSX, KOJOHU3UPOBAHHBIX MUKOPU3HBIMHU TPUOAMH, 30HA MOTJIOIMICHUS
dbocdopa, 3anonHeHHasi rudamu, uMeeT OOJIBIIYI0 MPOTKEHHOCTh, YeM 30HA, B
KOTOPOW pPAacroiokeHbl HEKOJIOHU3UPOBAHHbIE KOPHUM U KOPHEBBIE BOJIOCKU. B
HEJaBHEM UCCJIEI0BAHUH Ha npumepe HEKOTOPBIX CEMEICTB
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYp OBUIO OOHApyE€HO, YTO MHUKOPH3HBIE TI'PHUOBI
3HAUUTEIBHO YIYYINAlOT PAa3BUTHE HEKOTOPHIX M3 HHUX (JIYKOBBIX, 00OOBBIX W
NAcJICHOBBIX), B TO BpeMs KaK pEaKIHs JIPYTruX, OCOOEHHO CEMEMCTBa 3J1aKOBBIX
TpaB, ObUIa HeogHO3HauHa. Kpome Toro, moja BO3IEWCTBUEM MHKOPHU3BI MOXKET
HaOJIOAATHCS HEMPOMTOPIIMOHATILHBIN POCT CPEIU Pa3HBIX BUOB KYJIbTYP.

1.3.2 Ilorjoienue azora
A30T sBIsieTCS BAXKHEHIIMM KOMIIOHEHTOM AMHUHOKHCIOT W a30THCTHIX

OCHOBaHUN W HEOOXOAUM [Jisi OMOCHHTE3a OCJIKOB M HYKJIEHMHOBBIX KHCIIOT.
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HccnenoBanust AoKa3and, 4YTO KOJIOHHU3AIUS KOPHEH MUKOPHU3HBIMU TIpuOaMu
CocOOCTBOBaja YBEIMUCHHUIO YpPOBHS a30Ta B HAA3€MHBIX YacTSIX pPACTEHUH.
HabGnrogaemoe yBennueHUE YpOBHS a30Ta MOXKET OBITh CIIEJACTBUEM pa3IMYHBIX
IPOLIECCOB, & UMEHHO:
e YCWICHHS CUMOMOTHYECKON (hUKCAIIUU aTMOC(PEPHOTO a30Ta;
¢ MPSIMOTO MOJYYEHUS OOLIETO a30Ta MUKOPHU30H;
o TMOCTYIUIEHHA a30Ta K OECKIyOEHBKOBBIM KYJIbTypaM, IIOCKOJBKY OHHU
MOJIYYarOT YacTh a30Ta, GUKCUPOBAHHOTO KOPHEBBIMU KIIyOEHBKAMHU JIPYTUX
pacTeHul;
e YCWJICHHS aKTUBHOCTH (D€PMEHTOB, TAKMX KaK MMEKTHHA3a, KCUJIOTJIIOKaHa3a u
LEJUII0a3a, KOTOpPbIE YYacTBYIOT B MeETa0OJM3ME a30Ta, a TaKXke B
Pa3I0KEHUH OPTaHUYECKOTO BEIIECTBA MOYBHI.
['ndsl MUKOPU3HBIX TPUOOB 001a/1aI0T CIIOCOOHOCTHIO U3BJIEKATh a30T U3 MOYBBI U
NEPEHOCUTD €0 AJIs1 UCIOIb30BaHUS CEITbCKOX03IMCTBEHHBIMU KyIbTypaMu. [ ndbl
coJiepKaT (PEpPMEHTBI, CIIOCOOCTBYIOIIUE PACIIEIIIEHUI0 OPraHUYECKOro a3oTa, a
TaK)Ke peAyKTasy, KoTopas mpeodpasyer a3oT B puzochepe. Mukoprsa He TOIBKO
CIIOCOOCTBYET POCTY, 00pa30BaHUIO KJIYOEHBKOB M (DPUKCALUM a30Ta B CUMOHMO3€
0000BBIX C KIIyOCHBKOBBIMH OakTEepUsIMHU, HO W 3HAYUTENIBHO YIIPOIIAET
NOTJIOUIEHHE U3 TOYBBI aMMHAKa — OCHOBHOT'O HCTOYHHUKA JIOCTYITHOM (pOPMBI a30Ta,
BCTPEUAIOIIETOCS BO MHOTHX cpenax. Takum o0pa3zoMm, OakTepuu, CIOCOOHBIC
(buKCcHpOBaTh a30T, 00JIaIal0T BBIPAXKCHHOM CIIOCOOHOCTBHIO BO3JIEHCTBOBATH Ha
mukopu3y. bonee 50% azoTta, HEOOXOIUMOTO KYJIbTYpe, MOCTYIAET B Pe3ybTaTe
accolUMali C MUKOPHU3O0M.
1.3.3 Tloraomenne BOAbI

Mukopussble TpuObl MOTYT WUrpaTh BaXKHYIO pOJib B YJIYULIEHWU BOIHOTO
pexxuMa pacTeHud. MUKOPHU3HBI CUMOMO3 MO0 YBEIMYMBAET T'MIPABIMUYECKYIO
MIPOBOJIUMOCTH KOPHEH, TEM CaMbIM YITy4IIIasi TOTJIONIEHHE BOJIbI PACTCHUSIMHU, JIHOO
U3MEHSET (PU3HUOJIOTHIO KyJIbTYp TAKUM 00pa3oM, 4TOObl YMEHBIIUTH CTPECCOBYIO
peakuuio B ycloBuUSX 3acyxu. llpu cuibHOM 3acyxe pacTeHus, oOpa3oBaBIIME

acCOIMaII0 ¢ MUKOPHU30M, 00aaaroT O0JbIel CTOMKOCTBIO, YeM KYJIbTYphl 0€3
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Hee. bpino oOHapykeHo, YTO MUIENHATBHBIA KOMIUIEKC CIOCOOEH YIJIMHSTCS B
MOYBE W TMPOHUKATH TIyOKe B TOYBCHHBIA NpPOGUIL B TOUCKAX BOIBI U
HE0OXOIMMBIX MUHEPAJIbHBIX BelleCTB. MUKOpU3HAs acCOIUAIUs CIIOCOOHA BIUSAThH
Ha U30UpaTEeNbHOCTD MIa3MaTHUECKONH MEMOpaHbl B OTHOLICHUH BOJBI U YCUITUBATH
norjoiieHue pocdopa, TeEM caMbIM MOBBIIIAS YCTOWUUBOCTD KYJIbTYp K 3acyxe. [Ipu
HEXBATKE BOJbl, MUKOpPH3a TOBBIIIAET CKOPOCTh TPAHCHHUPALMHU U YBEITUYUBAET
IPOBOJMMOCTh YCTBHI[ WM HM3MEHSET OajaHC pacTUTEIbHBIX TOpMOHOB. Ilpum
U3MEHEHUH SJAaCTUYHOCTU JIMCTHEB B PE3YJIbTATE aCCOIMAIMM C MUKOPU3HBIMU
rpubamu yiyumaercs nputok HoO u TypropHoe naBieHHE B JHUCTBSIX, a TaKxkKe
YCWJIMBAETCS POCT U MPOTSKEHHOCTh KOPHEH, TAKUM 00pa3oM MOKHO BJIMSTH Ha
BOJIHBIN PEXKUM H, CIIEIOBATEIIBHO, HA YCTOWYHUBOCTh KYJIBTYpP K BOIHOMY CTpPECCY.
Mukopu3zHasi accolualusi crocooCTByeT 00jiee aKTUBHOMY IOTJIOLIECHUS BJIaru U
MUTATEIBHBIX BEIIECTB 0OJIarojaps ONTUMAIBLHOMY paclpeleieHu0 TUu(aibHOU
CUCTEMBI, YIIYUIIEHHOMY HJAHOTHUITY TU(] MO CPaBHEHUIO ¢ KOPHSMHU, YBEIMUYCHUIO
IJIONIAAM  TIOTJIONIEHUS W OBICTpOM  CKOPOCTHM  pa3pacTaHus, OoJiee
MPOJIOJDKUTEILHOMY JCHCTBUIO, XUMHUECKOW Moaudukanuu puszochepbl U, Kak
CJIE/ICTBHE, U3BMEHEHHUIO COCTaBa OOUTAIOLIMX B HE MUKPOOPraHU3MOB, KUHETHUKE
NOTJIOUIeHHsI, ©OoJee BBICOKOW THIPABIUYECKON MPOBOAMMOCTH, CHUKEHUIO
CKOPOCTH TPAHCIOPTUPOBKHU HA €JUHUILY IUIOLIAIH JIUCTA, TOCTYIUICHUIO BOABI U3
MOYBBl B CTOPOHY 0OJieeé HU3KOrO BOJHOTO MOTEHLHMaga U 0ojiee KOPOTKOMY
BOCCTaHOBJIEHUIO IIOCJIE BOJHOTO CTpEcca.
1.3.4 YiayuuieHue CTPYKTYpPbl HOYBBI

JItoOble HKOJOTMYECKME HM3MEHEHUS MOTYT TMOBJIUATh HAa aAKTHUBHOCTD
bu3MONIOrMYECKUX U OMOXMMHUYECKHX MPOIECCOB B MouBe. Mukopusza moMoraer
CKPEIUIATH TOYBEHHBIE YACTHUIIbI U YJIy4IlIaTh CBOMCTBA MOYBEHHBIX arperaToB, 4TO
CHOCOOCTBYET COXPaHEHUIO CTPYKTYphl MO4Bbl. Kpome TOro, MUKOpPU3HBIE TPUOBI
YIIYYIIIal0T Ka4e€CTBO TTOYBBI, BIpA0ATHIBas TIIOMAJIMH, KOTOPBIM HAKAIUIUBACTCS U
C TIOMOIIBI0 TPUOHBIX TH(] oOpazyeT cHavalla MUKpPO-, @ 3aT€M MaKpoarperarsl,
BBITIOJTHSIONIME (QYHKITUIO CKEJIeTa I CTPYKTYpHU3aAIluU U CTAOMIM3AIUN TTOYBHI.

I'momamuH Takke CHOCOOCTBYET IpolieccaM pas3lIoKEHHs B IIOYBE IIyTEM
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CTaOMIM3AI[MN OPTaHUYECKOTO BEIIECTBA U YIYUIICHHs €€ COCTaBa U CTUMYJIUPYET
pPOCT MOYBEHHBIX MUKPOOPraHU3MOB. ['JIoManuH yny4maer pu3ndeckue CBOMCTBA
MOYBbI, JCTOHUPOBAHUE YTIIEPOAA, MUHEPAIbHBIX BEIIECTB, JEATEIBHOCTD
MHKPOOPIaHU3MOB W HEWUTpAIM3yeT 3arpsA3HSAIONIME BEIIECTBA, B  HMTOrE
CIIOCOOCTBYSI BOCCTAHOBJICHHIO TOYBEHHOM 3KOCUCTEMBI. CTONb OJIarOoTBOpHOE
BIIUSIHUE TJIOMAJIMHA MOXET OBITh O0YCIIOBJIEHO €r0 BO3JICWCTBHEM Ha IMOYBY: OH
CIIy’)KUT CyOCTpaTOM JIJIsl MUKPOOMOJIOTUYECKUX TOMYJISALINN, CKICUBACT YaCTHULIBI
NMouBbl, OOpa3ysli arperaThbl, XeJATUPYET TsDKEIble METAUIbl U TOKCHUYHBIE
3arpsI3HSIOLIME BEIIECTBA, @ TAKXKE YJIyYIlIaeT ACNOHUPOBAHUE yIIepoa Oaronaps
JUIUTEIBHOMY IPUCYTCTBHIO B ITOYBE.
1.4. Mukopu3a U yCTOHYHUBOE CeJILCKOE X03SHCTBO

Jliist obecrieueHnst yCTOMYMBOIO CEIBCKOTO XO34MCTBA BaXKHO MCIOJIb30BaTh
IIPUPOJIHBIE MEXAHU3MBI, IT03BOJIAIOLINE JOCTUYb BBICOKOI'O YPOBHS YPOXKAHHOCTU
M KauecTBa IIPOAYKTOB IIUTaHUsA, OJHOBPEMEHHO OrPAaHUYMB IIPUMEHEHHUE
XUMHUYECKUX BELIECTB, H30BITOK NOTPEOJSIEMBIX PECYPCOB U MPENOTBPATUB
DKOJIOTUYECKOE 3arpsi3HEHUE U €T0 NOCJIEACTBUA. Ba)KHO OLEHUTH IPUMEHUMOCTD
TaKOTO MOAX0Ja B YCJIOBHUAX CYIIECTBYIOIIEH IKOCHUCTEMBI U COL[MATIBHOM CPEIBI.
OOecrieyeHre YCTOMUMBOIO CEIbCKOTO XO34MCTBA BO MHOIOM 3aBUCHUT OT
MOYBEHHBIX  (DAaKTOPOB, HANMPHUMEpP, KOHTPOJIA UHCICHHOCTH IATOTE€HHBIX
MUKpPOOPraHU3MOB B puzochepe, yCWICHHs POCTa U AKTUBHOCTU IMOYBEHHOM
MUKPOOHOTHI, YTO MO3BOJISIET CAEPKUBATh HEraTUBHOE BO3/IEWCTBHE B 30HE POCTa
KOpHEBOl cucteMbl. OcoObIi HWHTEpPEC B CBSI3U C YCTOMYMBBIM CEJIbCKUM
XO3SIUCTBOM  BBI3BJIO  B3aUMOJICHCTBHE PACTEHUH U MHUKPOOPraHU3MOB.
MukopusHbie TpUObI HACEISIIOT MOYBY ¥ (DOPMHUPYIOT TOHUYANIIIFE HUTH HA KOPHSX
KYJbTYp, IO3TOMY SIBJISIFOTCS] BaKHEHUIITUM CPEICTBOM O0ECIIEYeHUS] YCTOMUYUBOCTH
B CEJIbCKOM XO3sHicTBe. B3amMopeiicTBHE C MHUKOPH3HBIMH TpUOaAMU HTpaeT
KJIIOYEBYIO POJIb B YCTOMYMBOM CEJIBCKOM XO035HCTBE, 0COOCHHO B cllydae feduunra
HE3aMEHHUMBIX 3JIeMEHTOB. Ha cerogHsmHuiA N€Hb W3BECTHO, YTO MHUKOPHU3HBIC
rpulbl SBISIOTCS JKU3HEHHO BAXKHBIMM KOMIIOHEHTAaMHU IIOYBBI, a HE IMPOCTO

COCTaBJIAOIINMHA KOpHeBOP'I cucteMbl. OHHM CIIOCOOHBI OKa3bIBaTh BJIMSIHUE Ha
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pa3BUTHE PACTEHHI, UX MUTAHHE W YPOXKANWHOCTh Jaxke B OoraTeix Qochopom
MOYBaX, OJHAKO MOJOKUTEIBHBIN 3P(HEKT MUKOPHU3EI OyaeT O60jee BRIpaKeH, eClIn
KyJbTypa NPOM3PACTAaET Ha MAJIOIUIOJOPOAHOM IIOYBE, M TIOMOXET COKPATHUTh
IIOTEPHU NUTATEIBHBIX BELIECTB.

1o 3TO¥ NpUYKMHE UHTEPEC K aKTUBHOMY MCIIOJIb30BaHUS MUKOPHU3BI B LIEIIAX
YCTOWUYMBOI'O CEJIbCKOTO XO3SMCTBA B HACTOAILIEE BpPeMs TOJIBKO BO3pacTacT U
Ipekie BCero 0aroaapsi TOMy, YTO MUKOPH3HBIE TPHUOBI YBEIMYUBAIOT )KU3HEHHYIO
CWIy PAaCTE€HUMH, YIydlIalOT KayeCTBO IIOYBBI M YCTOMYMBOCTBb €€ CTPYKTYpHI.
dopmHupoBaHUE acCOIUAIM C MHUKOPU3HBIMH TpuOaMu MOKET 3PPEKTUBHO
WCIIOJIB30BaThCA I TOBBILICHHS YPOXKAWHOCTU KYJBTYpP IIPH OJHOBPEMEHHOM
CHI)KCHUM JTO3UPOBOK XWMHYECKHX CpEICTB, HalpUMeEp, HHCEKTULIHJIOB,
yno0peHuil 1 npod. B 1ensx moBbIIEHUS YPOXKAWHOCTH Ha MaJOIJIOIOPOIHBIX
NOYBaxX IUUPOKO TMPUMEHSUINCh HEOPraHWYECKUE YAOOpEHHUs, OpraHUYECKue
BEILECTBA W TAKME METOJbI KaK BCIALIKA I10J Hap WM MPOMEKYTOUYHBIA IOCEB
0000BBIX KYJIBTYp, YTO CHOCOOCTBYET YJIYULIEHHUIO 3KOCHCTEMBI IMOYBBI, POCTY
YUCJIICHHOCTM IIOYBEHHBIX MHUKPOOPraHM3MOB U HX AaKTUBHOCTH, a TaKke
PELUPKYJSILIMM THUTATENBHBIX BEIIECTB, YTO B CBOK OYEpEdb IO3BOJISET
MUHHAMH3UPOBATh MCIOJb30BAHUE BHEUIHUX PECYPCOB M M3BJIEYb MAKCUMAJIbHYIO
BbIroy. Onucan MexaHu3M JUIs YIIPaBJIEHUS SKOCHCTEMON C MOMOUIBIO 3EMIISTHBIX
YyepBe U MUKPOCMMOUOHTOB. DTHU TMOYBEHHBIE OpraHu3Mbl Oosiee yeM Ha 90%
ONPENEIAT IPOTEKaHUE OPraHUYECKUX IIPOLECCOB B II0YBE, TEM CaMbIM
CIOCOOCTBYSl LUPKYJSLIMA MUTATEIbHBIX BEUIECTB, MOBBILIEHUIO IJIOJOPOAUS U
CUMOMOTHYECKON accolualuu ¢ KOpHSIMHU pacTeHuil. Ha cerogusumHuil geHb
MHOrooOpasue ¢ (QYHKIMHM TIOYBEHHBIX TIpHOOB U3YYEHbl HEIOCTATOYHO.
MukopusHbie TpUOBbI SBISIOTCS BaXXHOW T'PYNNOW BBUAY PACHPOCTPAHEHHOCTU U
3HAYUTENIbHOTO BIMSHHUS HA POCT MOYBEHHOM MHUKPOOHOTHI, a TaKkKe MpPOIECCHI
HUPKYJSIIUU  [UTATeNIbHBIX BEIIECTB BHYTPU pacTeHuidl. UToObl 10o0uThes
YCTOMYMBOIO TOBBIICHUS YPOXKAWHOCTU  CEJIbCKOXO3SIMCTBEHHBIX  KYJBTYD,
cilieqyeT B OOJbIlIeld CTENEeHH IoJIaraThCsi Ha €CTECTBEHHBbIE M OpPraHuYecKue

MECXaHH3MBI, B OCHOBC KOTOPBIX  JICKUT ,Z[CﬁCTBI/IC MHUKPOOPTaHU3MOB,
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OarompuATHO BIUSIOMMUX Ha pa3BuTHe pacteHnil. OHH  CIOCOOCTBYIOT
MOTJIONMICHUIO BAKHEWIIMX MAaKpPOAJIEMEHTOB, B YacTHOCTH ¢docdopa, a TakkKe
MUKpPOAJIEMEHTOB, HampuMep, IIMHKA U MEIH, YCUIIMBAIOT BBIPAOOTKY BEIIECTB,
CIIOCOOCTBYIOIUX POCTY pACTEHWW, W TIOMOTAIOT CHWXAaTh OWOTHYECKUU W

abMOTHUYECKUI CTpeCC.
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Jnis u3yueHus: BO3EHCTBUSI MUKOPHU3bI HA POCT U Pa3BUTHE PACTEHUI ObLIO
MPUHATO PELIEHUE MPOBECTU HKCIIEPUMEHT Ha pUMepe JeKaOpucTa. DKCIIEPUMEHT
MPOBOJIUJICS HA 4 Tpymnmnax mo 5 paCTeHUM B KA 0.

['pynma A — nexkaOpucCT BBICAXXEH B TIOYBY, HEOOPaOOTaHHYIO HU XUMHUUECKUMH HU
OpraHUYEeCKMMH BellleCTBaMH (KOHTPOJIbHAS TPYIINa)

I'pynma B — nekabpuct BbICakeH B MOYBY, KOoTopas 3areM Oblia oOpaboTaHa
NpUOOPETEHHOW B MarasuHe MUKOpH30il («Kopmunnia Mukopusa)

['pynna C — nexabpucT BbICAXEH B TIOYBY, KOTOpas 3aTeM Oblia oOpaboTaHa BOaAOH

2. HPAKTHYECKASA YACTD

CO CIIOpaMH JIECHBIX TPUOOB

['pynma D — nekaOpucT BbICa)KeH B TOYBY, KOTopas 3aTeM Obuia oOpaboTaHa

ynoOpeHueM «ATpUKoJIay IS IBETYIIUX pacTCHUN

Xoa 3KcnepuMeHTa:

25.09.2022

26.09.2022.

JUiss  Toro, 4YTOOBI MONYYUTh
CHopbl ObUIM COOpaHbl JIECHBIE
rpuObsl  (M0g0EpE30BUKH |
MacisITa). VX munkd 3anvim

BOJIOW M OCTaBWJIM Ha CYTKH.

Bony ¢ rpubamu mporeaniu
4epe3  CHUTO, OYHCTHB  OT
OCTaTKOB TpUOOB U MOMNaBLIEH
BMECT€ C HUMH 3eMJIH U

pacTECHUM.
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06.10.2022

Ot nexabpuctoB oTIUTTHYIHU 20
BETOUYEK o HECKOJIBKO
CEerMEHTOB, KOTOPBIE Pa3ICIIUIH

Ha 4 rpymnbl

B 3emmo c¢ rpymmou B,
COTJIaCHO UHCTPYKIINH,
no0aBWiIM MO JBa TrpaMma

MUKOPH3BI HA pacTEHHE.

3emuto ¢ rpymnmnoi C mojauiau BOAOH ¢
IpUOHBIMU CIIOPAMHU.

B 3emmo c¢ rpymmon D BHecnn
yIOOpEHHE COMIACHO WHCTPYKIIUU:
MOJI YaWHOM JIOKKM Ha II0JI JIMTpaA

BOJIBI.

Bce 4 rpynnbl mOMeCTUIN B TETUINYKH.
Ha »sx3zemmmspax C5, D3 u DS

MOSIBUJTUCH HEOOJBITTNE OYTOHBI.
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09.10.2022

14.10.2022

Ha »sk3emmsipe
C3 TaKXe
TOSIBUJTUCH
oyronsl. Kpome
TOTO, BUTHBI
HUTOYKHU

MHUKOPHU3BI.

Ha sx3emmisipe B4 nosiBunnch

OyTOHBI.

HosiBumucy |
oyronsl Ha C4
u D2
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26.10.2022 Pacnyctunuce O0yTtoHB y DS,
D3.

30.10.2022 Pacnyctuiuck 6yToHsl y B4

Pacnyctunuce 6yronsl y C5 u
C3. KonuuectBo OyTOHOB y 3

sK3eMIUIipoB  rpynnel  C

Oonbie, yuem y rpynmnst D, xoTs
OYyTOHBI 3K3EMIUISIPOB T'PYMIIbI
D mosBUnHCHh M PacCHyCTHIINCH
paHbIIIE.

01.11.22  YtoOBl MOCMOTPETH, Kak OyIyT pa3BUBaTh PaCTEHUS JaJblIIe,
ObLIIM 00OpBaHbI BETHI U OYTOHBI.

03.11.22  TlosBUJIUCH HOBBIE CETMEHTHI Y

Al
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[TossBumuce HOBbIE cerMeHThl y  [losiBHIIMCh HOBBIE cerMeHThl y D4

06.11.2022 A5 MOSIBUJINCH

CCI'MCHTDBI

B2, B3, B5 nosBuiancy, HOBBIC i

CCI'MCHThBI

20



Cl, C3 mnosaBWINCH HOBEIC

CCI'MCHTBI

03.12.2022 [exabpuctel Tpynmsl A —
00111ee KOJTMYECTBO CETMEHTOB:
14

Al — 5 cermMeHTOB

A2 — 2 cermeHTa
A3 — () cerMeHTOB
A4 — 1 cermeHT

A5 — 6 cerMeHTOB
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Hexabpuctel Tpynmel B —
0011ee KOJIMYECTBO CErMEHTOB:
27

B1 — 4 cermenra

B2 — 10 cermenToB

B3 — 5 cermenToB

B4 — 1 cermeHT

B5 — 7 cermenToB
Hexabpuctel rpynnel C  —
00111ee KOJIMYECTBO CErMEHTOB:
21

C1 — 3 cermenTa

C2 — 6 cerMeHTOB

C3 — 5 cerMeHTOB

C4 — 3 cermenTa

C5 — 4 cermenTa

Hexabpuctel rpynnsl D —
0011Iee KOJIMYECTBO CETMEHTOB:
26

D1 — 6 cermenTOB

D2 — 4 cermenTa
D3 — 7 cermenToB
D4 — 6 cermeHTOB

D5 — 3 cermenTa

22



BbBIBO/IbI:

30
26
25

27
21
20
15 14
10
.
5 3 4
0 L] B
0

I'pynna A I'pynmna B I'pynma C I'pynna D
B KoJIM4ecTBO CErMeHTOB 14 27 21 26
B KonnuecTBo OYyTOHOB 0 3 7 4

B KomuyectBo cerMeHToB M KonnuectBo OyTOHOB

Juaepamma 1

B xontponmpHO#W Tpymme A (mouBa ©6e3 00pabOTKM KaKUMHU-JIHOO
CTHMYJIATOpPAMH) KOJMYECTBO OYTOB M KOJMYECTBO HOBBIX CETMEHTOB OBLIO
HAaUMEHBIIUM. DTO TOBOPUT O TOM, YTO POCT U Pa3BUTHE PACTEHUH HEOOXOIHUMO
CTUMYJIMPOBATH JJI1 JOCTHKEHHS JIYUIIETO Pe3ybTaTa, MOCKOJIbKY MUTATEIbHBIX

BCIICCTB B IIOYBC MOXKCT OBITH HCOOCTATOYHO.

B rpynme B (B mouBy BHeceH Ouomnpenapar «Kopmwumuia Mukopusay)
BBIPOCIIO HAaUOOJIbIIIEe KOJIMYECTBO HOBBIX CETMEHTOB, IPU 3TOM KOJIMUECTBO OYTOB
ObLIO HEBBICOKUM. M CMOSb30BaHUE MHMKOPHU3bl YIYYIIIMIO BEre€TaTUBHBIM POCT
pacTeHuii, NpPeB30WAs pe3ynbTaT TPYNNbl, [Js KOTOPOH HCIOJIb30BaIOCh

yInoOpeHue.

B rpynme C (B mouBy BHECEHBI CIOPBI JIECHBIX TPUOOB Ui 00pa30BaHUs
MUKOPH3bI) KOJIMYECTBO OYyTOB OBUIO HAHWOOJBIINM, KOJUYECTBO CETrMEHTOB
3HAYUTENILHO TMPEB30IIJI0 PE3YIbTaT KOHTPOJBHOW TPYMIMBI, XOTh U YCTYIHIO
rpynmaMm B u D. JlecHas MHKOpH3a XOpOIIO TOBJHUsJA Ha BEreTAaTUBHBIA U

TEHEPATUBHBIN POCT.
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B rpymme D (B mouBy BHECEHO ymoOpeHHE «ATPHKOJA») pe3ysbTaT II0
KOJINYECTBY OYTOHOB OKa3aJICs CpelIHUM Mexay rpynnamu B u C, mo KoiamdecTBy

HOBBIX CEIMEHTOB PE3yJIbTaT UyTh MEHBIIE, UeM y rpynnsl B (MeHbIe Ha 1).

Takum o00pa3om, MOs THUIIOTe3a YAaCTUYHO MOATBEpIMIIAch. ['pynmbl ¢
BHECEHHBIMUA B MOYBY MUKOPU3HBIMH TpuOaMu JACHCTBUTEIHHO IMOKa3ajld OYEHb
XOpOIIINE PE3YJIbTATHI, @ BOT paCTeHUs ¢ J0OABIEHUEM yI0OpEHUI TPEB30LLIH MOU
oxxkujanus. Mx mokaszarenu oka3zaauch MPaKTHYECKH TaKUMU K€, Kak y rpynm B u
C. Tem HEe MeHee, CTOUT OTMETUTH, YTO UCIIOJIb30BAaHNE MUKOPH3HBIX IPUOOB MOXKET
3aMEHUTh yJI0OpeHue, MpU 3TOM OHO Oe3omacHee JUIsl OKpY’Karolled Cpelasl U
JIelIeBiIe, 4YeM XUMHUYECKHE YIoOpeHus. ITo eme pa3 MOATBEPKIAET, YTO
HE00XO0MMO TIPOBOJUTH JTalIbHEHIITNE UCCIICOBAHUS BIUSHUS MUKOPHU3bI HA TIOUBY
U pa3BUTHE PACTEHUH, a TAKXKE CTaBUTh SKCIEPUMEHTHI 10 BBIBEJCHHUIO Hanboee

3¢ (HEKTUBHOTO IMITaMMa MUKOPU3HBIX TPUOOB.
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3AK/IIOYEHUE

YcroiunBoe celbcKoe X03MCTBO MpeaycMaTpUBaeT 00ECIIEUeHUE PACTEHUI
JIOCTATOYHBIM KOJIMYECTBOM IUTATENbHBIX BEIIECTB, U B 3TOW CBSI3M HE CTOUT
MPUYMEHBINATH POJIb MUKOPHU3HBIX TpUO0B. CHIOPBI MUKOPU3HBIX TPUOOB OIJIETAIOT
KOPHU PAacTEHUW M CHOCOOCTBYIOT MX YCTOMUYMBOMY MUTAHUIO U MOCTYIUICHUIO
BJIAT'M, POCTY IUIOJOPOJUS U YIYUIICHHIO CTPYKTyphl mouBbl. Ha ¢one pocra
03a00YEHHOCTH U TPEOOBAHUI K MOBBIIICHUIO YCTOWYUBOIO Pa3BUTHUSL CEIILCKOTO
XO034MCTBa, MHKOPHU3HbIE TPUOBI 3aCIy>XKMBAIOT OCOOOr0 BHHMMAaHHUA, TaK Kak
CHIKAIOT MaryOHbIe MOCHEACTBUS MPUMEHEHUSI XUMUYECKUX BEIIECTB, TAKUX KaK
MECTULIUIBI IJISI KOHTPOJISI YUCIICHHOCTH Pa3IMYHbIX BpeaUTENeH, 1 CHHTETUYECKUX
BEILIECTB JIJI1 CTUMYJISIIUKA POCTAa PACTEHUUN U PETYIISLUHA YUCIEHHOCTU NaTOT€HHBIX
MUKpPOOpPraHu3MoB. [IpuMeHeHrne MUKOPU3bl — SKOHOMHUYHBIM W O€30macHbIN
croco® mosydeHusi 0ojiee BBICOKOTO YpoOsKasi, MO3BOJISIONIUN CO3/1aTh CUCTEMY
BBIpAIIUBAHUS KYJIBTYp, TPEOYIOIIYI0O MUHUMAJIbHBIX 3aTpart. [Ipenmnonaraercs, 4to
B OmmkaiiieM OyJynieM MeETOJbl, OCHOBAaHHbICE HAa OPraHUYECKHUX IMpolieccax,
HarpuMep, UCMOJb30BAHUE MHUKOPHU3bI, IOMOTYT PEIIUTh BCEMHUPHYIO MPOOJieMy
HEXBATKW TIPOJIOBOJIBCTBUSL M CIIOKHOCTEH €ro mnpou3BOJACTBA. B  ycnoBusx
CYILIECTBYIOLIEH MTPOOJEMBI, CBSI3aHHOW C BBICOKOM YHCIEHHOCTBHIO HaCeJIeHUSs,
pacTymieii MmoTpeOHOCTHIO B MPOJOBOJIBCTBUM W DKOJOTHYECKOW CHUTYallMeH,
CTAaHOBHUTCSl OYEBHJIHO, YTO HEJaBHUE W OyIymiue pa3paOOTKU W JOCTUXKEHHUS B
0o0JIacCTU TOJIEBBIX HCCIIEOBAHUI MHUKOPU3BI CTOUT paccMaTpuBaTh Kak
BO3MOYKHOCTh YBEIIMUYEHUS YPOKANHOCTH KYJIBTYp U UX Ka4eCTBa, PEHTA0CIHbHOCTH
MPOU3BOJICTBA M MPUOBLIU MPEANPUATUN, a TAKKE COXpaHEHUsS OUOJOTHUYECKOTO
pa3zHooOpa3us M 3alIUThl OKpYKaroIiel cpenpl. Bee cymiecTByromye npooaeMbl U
OTPaHUYCHHSI MOXKHO MPEOI0JETh MyTeM 00beTMHEHNS 3HAHUIN U UCCIEIOBaHUHN U3

pa3HbIX 00JIaCTEeH.

B Onwxkaitmem OyaynieM 0Opu NPOBEACHUU HCCIENOBAHUNA HEOOXOAMMO
3a0CTPUTh BHUMAHUE Ha U3YYEHUU CHOCOOHOCTH MHUKOPH3bl YIydlllaTh MUTAHHE

paCTeHHﬁ, 4TO IIO3BOJUT YBCIIHYNUTH IMPOAYKTHBHOCTb, a TaKKC IIOBBICUTDH
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AKOJIOTUYHOCTh CEIbCKOXO03IHCTBEHHOTO IMPOU3BOJCTBA. BrisiBaenue u YIIYy4IICHHUEC
XApPaKTCPUCTUK MHKOPHU3HBIX FpI/I6OB, CBA3aHHBIX C HUX IPUMCHHMOCTBIO H
CITOCOOHOCTBIO  ITOBBIIIATH YCTOI\/’I‘II/IBOCTB HOBBIX COPTOB M KVYIBTYp K
OIMPCACICHHBIM KIIMMATHYCCKUM YCIIOBUSAM (HaHpI/IMep, K HCEXBATKEC BOI[BI), B
OmKanIeM 6yz[ymeM IIO3BOJIUT I[O6I/ITI>CH SHAYUTCIIBHOI'O IIPpOrpecCa B BECACHUU

YCTOﬁqHBOFO CEJILCKOT'0 XO3sHCTBAa M 00€CIICUCHUN HACCICHUS IMPOJOBOJIBLCTBHUCM.
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