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Kak onTUMHU3aLUa KAAMMHOro NUTaHUA pacTeHUH
NnoMoraeT NOAABUTb Pa3BUTHE COEBOH TAHU

T. bpyyncema, K. [lu ®onso u K. Iparron

Coesas mns cmana Haubosee onacHuim Hacekomvim-epeoumenem Ha Cesepo-Bocmoke u Cpedrem 3anade
Ceseproti Amepuku. 3auacmyio oHA CunbHee NOBpPexOaen PacmeHUsl cou, KOmMopvle UCNbIMbLEAION He)o-
CMamox Kanus, no cpasHeHuto ¢ pacmeHusmu, 00CMamo4Ho 0becne1eHHbIMU SMUM INeMEHINOM NUMAHUS.
Heodasnue uccnedosanus 6 amepuxanckux wimamax Buckoncun u Muuuean noxaszanu, 4mo 6 psioe cnyuaes,
HO He 6cez20ad, UCNbIMbLBAIOULUE HEDOCMAMOK KANUS PACEeHUs cou Oonvude cmpaoaiom om nospeioeHus
meil 6 CPABHEHUU C PACEHUAMU, 00CMAMO4HO obecneueHHbMU Kanuem. TIpuuurotl amozo mozym Ovimo
PA3IUMUS 8 AMUHOKUCTIOMHOM cOCmase Pri0aMHO20 COKA PACHeHU.

oeBas T (Aphis glycines Matsumura) — uHBa-

3MBHbIN BUJ] HaCEKOMBbIX, BbisiBIeHHbIN B CIIIA B

2000 r. OcMoTp moreit 1 HAOMIOEHNS B IITATAX
Buckoncun n Muunuran (CIIIA) mokasanm, 9T0 Ha MHO-
TUIX IIOJISIX M3 YMC/Ia Hanbojiee CYIbHO 3apa>KeHHBIX Coe-
BOJI T/IEN Y PACTEHMI COM IIPOABIANUCD TAKXKe BHELIHIE
IpU3HAKM HeJOCTaTKa Kaaus. B maHHOI cTaTbe 06006-
LIeHbl pe3y/IbTaThl HeJaBHNUX JMCC/IENOBAHNMIL IO U3yde-
HIIO B3aMMOCBSA3€il MEXIY YPOBHEM Ka/IMITHOTO IIATA-
HUA COM ¥ MTHTEHCUBHOCTDIO 3aCe/ieHUs paCTEeHMIA T/IEA.
lenpio MCCIeTOBaHMIt OBIIO YCTAHOBUTD, KaK OITUMM-
3alMs MUHEPAJIbHOTO IMUTAHNUA PACTEHMII IIOMOTaeT B
60pbbe C ITUM BpeLUTENEM.

LUtar Buckoncuu, 2001-2002 rr.

B MenKOgensaHOYHOM II0/IEBOM OIIbITE C BHECEHMEM
Ka/IMITHOTO Y0OpeHNs B pasHbIX J03aX COfiep)KaHNe Ka-
NS B IUCTBSX COU U YPOXKANTHOCTD MOBBIIIA/IUCD € POC-
TOM COJep>KaHMsI MOIBYDKHOTO Kajus B mouyse (Taém. 1),
HO CTAQTUCTUYECKN 3HAYMMBbIX PA3IMIMil B YNCTIEHHOC-
TV T/ MEXJy BapMaHTaMI OIBITA BBIBIEHO He ObIIO
(Myers et al., 2005). IIpoBoauBIIMecs: ONPBICKMBAHIIS
VMHCEKTULMAOM CHVDKAIM YUCIEHHOCTb T/IM U IIOBBI-
IIa/IY YPO>KATHOCTD COY, HO CTaTUCTUIECKN 3HAUNMOTO
B3aMIMHOTO BJIVMSIHVSI 0OPabOTOK MHCEKTUIIUIOM W IH-
TaHNsI PaCTEeHMIT KajleM Ha JaHHbIe II0KA3aTe/ln BbIsB-
JIEHO He ObIIIO.

[Tpu 9TOM YMC/IEHHOCTH T/IU U B MEPBBIiT, U BO BTO-
POII TOf] YKa3aHHOTO OMBITa Obl/Ia OYeHb BBICOKOI — CY-
I[eCTBEHHO BBIIIle, YeM Ha nonsax ¢pepmepos. Hampumep,
B 2002 . MMKOBasl YMC/IEHHOCTDh T/IM Ha HeoOpaboTaH-
HBIX MHCEKTUIIV/IOM Jle/ITHKaX mpeBbiciaa 1600 ocobeit/
pacTeHme, a CpefHss MUKOBAs YUCTEHHOCTb TaHHOTO
BpeNNTeNsi, BBIABIEHHAs OpU OOC/TeNOBAaHUM MOJeN
COM B IO)KHOI YacTM INTaTa BUCKOHCUH, COCTaBuUIa
280 ocobeii/pacTenne. BoaMoxHo, 13-3a 61M3K0r0 pac-
nonoxenns (<0.9 M) 1 He6ONBLUIOTO pa3Mepa MeMTHOK
(3.0 x 7.0 M) pacTeHUs1, UCIIBITBIBABILINE CUJIbHBIN He-
JIOCTATOK Kajusl, IPUBJIEKATN U CIY>KUINA UCTOYHUKOM
OUIY 4711 GOMBIINX MOMY/ISALMIL TN, YTO IPUBOJVIIO

IIntanme pactenmit, Nel, 2012.

®omo K. [pammoHa

K KOJIOHM3ALMM ¥ JOCTATOYHO OOECIEeYeHHBIX Ka/lIMeM
pactenmit. Takum 06pasoM, mpyMeHeHHas pa3byBKa Jie-
JIAHOK B TAaHHOM ITIOJIEBOM OIIBITE€ MOIJIA IIOMEIIATh BbI-
SABUTD B3alIMOCBA3M, KOTOPbIE, IIO-BUANMOMY, CYILIECT-
BYIOT B MacIITabax BCero IOJIA.

LUitar BuckoHcuu, 2003 r.

B 2003 r. B crienaibHOM Tab0OPaTOPHOM OIIBITE ObITa
u3y4eHa IJIOJOBUTOCTD T/IM NPU IMUTAHUU HA JIMCTHAX
coM, OTOOpaHHBIX Ha ONBITHOM IOJIe B ApPIVHITOHE
(mrTaT BrcKOHCHMH) CO 3[[0OPOBBIX PAaCTEeHMIT U PACTEHUI
C BHEUIHMMM IIpM3HaKaMu HefocTatka Kamms. Komm-
YeCTBO JIMYMHOK, IPUXOMAIINXCA Ha OFHY B3POCIYIO
0€06b, ¥ CKOPOCTb POCTA MOMY/IALVN OBUIN CYLIIeCTBEH-
HO BBIIlle IIPY MUTAHUM T/IM HA JIUCTHSIX COM C HUSKUM
comep>kannem Kamus (tabm. 2). IlomoOHoe peiicTBue
Ka/usi CBUIETENBbCTBYET O TOM, YTO €0 HEJOCTAaTOK Y
pacTeHMil COM IOTEHIVATbHO CIIOCOOCTBYIOT Oosee
BBICOKOJI CKOPOCTM pocTa nomysunu 1. OFHako B
KOHTPO/IMPYEMBIX JTa00OPAaTOPHBIX YCTOBMAX VCKTIOYA-
eTCsI JIelICTBUE TAaKOTO (paKTOpa, KaK eCTeCTBEHHbIE Bpa-
I T/ (XVMITHVYKY Y TIaPasyThl), KOTOPBIE CYLIeCTBYIOT B
IIO/IEBBIX YC/IOBUSX.

MexaHu3M JeVICTBYS Ka/Ius B BBIILIEYKa3aHHOM OIIbI-
Te He U3Y4YasCs, HO, KaK OTMEYaloT [Ipyrue MCCIefoBa-



Ta6bnuua 1. lMoBbilWeHVe copepKaHUA KanuA B JIUCTbAX U
YPOXKaMHOCTM  COM C  POCTOM  COAEepaHuA
NOABWMHOrO KanuA B MOYBe: MONEBOW OMbIT B
ApPAVHITOHe, WTaT BuckoHcuH (cpeaHee 3a 2001 un
2002 rogbl; agantupoBaHo 13 Myers et al., 2005).

Ypoxai1 3epHa cou, T/ra

MopBuKHbIN CopepxaHue C Bes
Kanuii', Kanua B o6pa6oTkamm o6paboTok
mr K/Kr nousbl nmcrbax, % MHCEKTULN- NHCEKTULU-
Aom Aom
60 0.76 2.22 1.75
93 1.20 3.16 2.55
114 1.43 3.49 2.76

10NA onpepeneHns CopepsKaHua MOABUNKHOTO Kaaua B Moyse B
wrate BMUCKOHCUMH ncnonb3yetca meton «bpei-1» (0.03 M NH F
+ 0.025 M HCI). 3HauyeHuna Huxe 80 u Bbiwe 100 cumTatoTCs,

COOTBETCTBEHHO, HU3KNMW N BbICOKNMW.

JIucT con npu HegocTaTKe KanuAa  JIUCT cou, 3aceneHHbIn Them.

(cneBa) 1 300POBbIN NINCT.

Teu, INIIEBON paunoH T1u GopMUpYeTcs 3a CUYeT pac-
TBOPVMBIX aMMHOKIUC/IOT, & HEIOCTATOK Ka/IMs MOXET
BBI3bIBATD YBE/IMYEHNE KOHLIEHTPALIMM STUX AMIHOKIIC-
JIOT B PACTUTENbHDIX TKAHAX.

LUitaT BuckoHcuH, 2004 r.

B mrate Buckoncun B 2004 r., Korga HaTHUCK Bpe-
fuTeneil ObUI HECU/TBHBIM, OBUT IIPOBEIEH MOHUTOPUHT
YICTIEHHOCTU COEBOJI T/ B IPOM3BOJCTBEHHBIX IOCe-
Bax (34 moss1) mpu guamnasoHe cofep>KaHys MOBIKHO-

ro kanus B mouse oT 80 mo 200 mr K/Kr mo4YBbI 1 BbIILIE
(Myers and Gratton, 2006). BcTpeganuch u mosns ¢ mod-
BaMM II€CYAHOTO IPaHyJIOMETPUYECKOTO COCTaBa, a JId
HUX KPUTUYECKOE COfiep’KaHUe IOABIDKHOTO Kalns
(BepxHMIt Tpefen “HM3KOro”~ Kmacca 006ecredeHHOCTN)
cocrapnAeT yxe 60 mr K/kr mouspl. CKOpOCTh pocTa
MONY/IALY T/IM Ha MOJIAX C IeCYaHbIMM TOYBAaMM OTPU-
LIaTe/IbHO KOppeNnupoBaa C Cofiep>KaHueM MO/ BVDKHBIX
dopm K u P B mouse, a Taxxe ¢ cogepxanuem K, N, P
un S B mucTbaAX pacreHuit. OfHAKO NMKOBAs IIOTHOCTD
3aceJIeHNA PAacTeHUIT TIeN IOIOKUTEIBHO KOPPENnpo-
Bajla CO BCEMI BbIIIeyKa3aHHBIMM IIOYBEHHBIMU U pac-
TUTETbHBIMU IIOKA3aTeIAMMN.

IIpoBeneHHBI B TOM >Ke TOAly IIO/IEBOJ OIBIT IO M3-
YYEHMIO [IEVICTBMA PA3HBIX YPOBHEN Ka/JIMIHOTO INTA-
HMS Ha Pa3BUTHMeE T/IU IIOKA3aJl, YTO IIPU CpefiHeM Kacce
00eCre4eHHOCTM TOYBBI MOABYDKHBIM Ka/leM U BBILIe
CHIDKA/IaCh CKOPOCTb PENPORYKLIMM TIH, 3aMeJIANach
CKOPOCTb POCTa NONY/ALNK ¥ YMEHbIIANACh MUKOBAsA
YJC/ICHHOCTDb €CTeCTBEHHOI momymauuu i (Taém. 3).
K muctbam pacrenuii, He3aceNneHHBIX T/IEM, C TOMOIBIO
32KMMOB IPUKPEIUIS/INCh MajleHbKUe CaJKU, YTO IIO-
3BONIM/IO B TOJIEBBIX YCIOBMAX M3YYUTh YMCIEHHOCTb
MOTOMCTBa Of{HOIT 0co6u Tm. T/1si moMeIaaach Ha IUCT
cou B HeOO/bIIOe OrpaHNYEHHOE MPOCTPAHCTBO, U30-
JMPOBAHHOE OT APYTUX TAe U 3allMIeHHOe OT XUII-
HUKOB.

He Acupl npuunner TOro, nodemy B 2001 u 2002 rr.
YIMCTIEHHOCTb T/IM He CHM3WIACh MpU 0ojee BBICOKOM
COfIep)KaHUM TOIBV)KHOTO Kanus B moyBe (Tabm. 1),
Kak 970 npousouuto B 2004 r (tabm. 3). [JanHoe 06cTO-
STEbCTBO MOXKET ObITh CBS3aHO C MEHBIINM HATUCKOM
Bpepgureneit B 2004 1., 4TO ¥ O3BOMNWIO BBIABUTDH BJIU-
SIHJle MMHEPa/JbHOrO MUTAHUA PacTeHUIl Ha pasBUTHE
. BbicoKast yKe YMCTIEHHOCTD T/IM, HAOMIOaBIIAsICS B
2001-2002 rr., He jasa 3TOro cAenarb. [Ipu sToM pasmep
HensAHOK B 2004 I. 6bUI TaKMM e, KaK U B 00/lee paHHUX
OIIBITAX.

LraT Muuuran, 2003-2004 rr.

Tabnuua 2. YcKOpeHHOe Pa3MHOMEHWEe TIM Ha JICTbAX COM C HU3KMM copepKaHuem M B roro-samapnoit wacty 1Tara
Kanus: nabopatopHbin onbiT, 2003 I. (aganTnposaHo 13 Myers et al., 2005). WYUTaH B cepennie asrycta 2003
n 2004 rogoB 6pUmM 0OCIEIOBAHBI
CopepxaHne MnoposuTocTs Ckopoctb (5 8
MoABVXKHDbIN CopepxaHune Kanus B CoKe TAN: KONNYECTBO ocTa HPOM§BOHCTBGHHbIe IIOCEBbBI COM (5~
Kanui, Kanusa NNYNHOK Ha OfHY P HOHeI/I) C BbBIABJICHHBIMNM BHCUIHMN-
mr K/kr noysbl B INCTbAX,% Hepeuikos B3pocnylo 0cobb, LB MU IIPM3HAKaAMIM HenmocCTaTKa Kaausa
! nncrbes, mr K/kr wr ! ™n p , 2! ) an
: y pacrenmit (Walter and DiFonzo,
60 0.55 1000 68 0.48 2007). B mpepmemax KaX[goro Iois
160 1.68 2493 49 0.42 BBIJENANIOCh 2 y4YacTKa: OJVH BbI-
Ta6bnuua 3. MoBbilleHNe cofepKaHvA Kanusa B JINCTbAX COU, CHUXKEHME 3aCeNIEHHOCTY PACTEHUN TIeN 1 POCT YPOXKANHOCTA COU B
pe3ynbTaTte yBesIM4eHWA COAepKaHnA NOABMKHOTO Kanua B nouse A0 113 n 142 mr K/Kr nouBbl NPU BHECEHUN XJIOPUCTOTO
Kanus: noneBo onbiT B APJIMHITOHE, WTaT BuckoHcrH, 2004 r. (apganTtupoBaHo 13 Myers and Gratton, 2006).
ManeHbKue cankiu Y1ncneHHOCTb T/IN B @CTECTBEHHbIX
MopBMKHbBIN CopepxaHue o ycnoeusx, ocobeii/pacteHne
Kanuii Kanua B n Ypoxkalii 3epHa
4 ANCTBAX, noaoBUTOCTb TAN: KO- com, T/ra
mr K/kr nousbi % 4eCTBO JINYMHOK Ha OfHY Cropocrb pocra 19 aBrycra 26 aBrycra
nonynaynm tan
B3pocnylo 0C06b, T,
60 1.50 42 0.31 107 251 1.61
113 240 27 0.28 56 72 3.16
142 240 26 0.27 54 72 3.09

IIntanme pactennit, Nel, 2012.



and DiFonzo, 2007).

Ta6nuua 4. MNoBbilleHHas YMCIEHHOCTb eCTECTBEHHOW MOMYNALMM TIM HA YYyacTKaxX MOJieN C BblPpaXKeHHbIM HEAOCTAaTKOM Kanus y
pacTeHui1 B MePBbIN rof 06cnefoBaHnsA: AByXNeTHee obcnefoBaHMe nonei B Wwrate Muuvrad, 2003 1 2004 rogp! (Walter

Hanuuve BHeIHNX NPN3HAKOB 2003 2004
HeloCcTaTKa Kanuns y pacteHui . O6meHHbI Kanuii',  YncneHHoCTb TN, O6MeHHbIIN Kanuia, YucneHHOCTb ThK,
Ha Bblfje/IeHHbIX yYacTKax nonen mr K/Kr nousbl ocob6eni/nuct Mmr K/Kr nouBbl ocoben/nucr
+ 15-65 174 28-83 3
- 22-83 103 38-83 3

'0O6MeHHbIN Kanuii, n3snekaembinn T M CH,COONH,. 3HaueHus Hixke 75 1 Bbiwe 100 CUNTAKOTCA, COOTBETCTBEHHO, HU3KMMU U BbICOKUMU.

Oupascs B LleHTpe 00/IacTy ¢ BHENIHUMM IpPU3HAKAMM
CUJIPHOTO HEOCTAaTKa Kajusl y pacTeHul, a Ipyroi — B
OmypKalileil 4acTy MO, Ifje PacTeHMs He IPOSIBIIA-
iU IPU3HAKOB HefocTaTKa Kanus. Ha kaxoM U3 aTux
Y4aCTKOB OTOMpPanuch 0OpasIpl IIOYBBI, IPOBOJVIICA
cbop (p10IMHOTO COKa pacTeHMil, a TaKXKe OIpefess-
71ach 4MCIAEHHOCTD TIU. VI B NepBBIii, M BO BTOPOJI TOf
00ceioBaHMII COflepXKaHue 0OMEHHOTO Kalus B IIOYBe
OBIIO HIDKE Ha TeX y4acTKaxX IOJIet, T7ie Y pacTeHMil con
NpOAB/ISIUCH BHEIIHNME IPU3HAKM HElOCTaTKa Kanus. B
2003 r. mpom3onIa BCIBIIIKA YMC/IEHHOCTY BPEANUTE,
U IJIOTHOCTb 3aCeTIeHNs PACTEeHMII T/1elt ObLIa BbILIIE TaK-
Ke Ha y4aCTKax MOJIeil, T/ie HaOMoAamiCh BHEIIHE TIPY-
3HAKI HeJOCTATKa Ka/muA y pacTennit (Tabm. 4). Yucnen-
HOCTB /111 B 2004 1. ObITa KpajiHe HU3KA [JIS TOTO, YTOOBI
BBISIBUTD Pas3uuus B IJIOTHOCTY 3aCEIE€HUSI PacTeHUI
9TUM BpeJuUTeNIEM.

B oxpyre Ban-Bropen (mrar Muunran) B 2004 1. 6611
IIPOBEJIeH M0JIEBOI OIBIT B IPOM3BOJCTBEHHDBIX IIOCEBAX
COM C HM3KUM COJiep>KaHreM 0OMEeHHOTO Kaiusi B IIOYBe.
VicxopHoe copiep>kaHye 0OMEHHOTO Kajis B IOYBE CO-
cTaBmIo 67 Mr K/KT O4BBI, YTO CBUJIETENBCTBYET O He-
JI0CTATOYHON 06ecrieueHHOCT MOYBbI KaneMm. Kpuru-
4eCKUil ypoBeHb A1 ganHoi nmoussl (¢ EKO, paBHoii 8.6
Mr-5kB/100 1) cocrapnser 96 mr K/kr moussl. B ombiTe
ObUIO /1Ba BapuaHTa: 0e3 BHECEHM U C BHECEHUEM Ka-
MUITHBIX yo6penmnii B fose 157 kr K,O/ra. OnbiT mposo-
OWICA B 5-TU KPAaTHOV IIOBTOPHOCTY, IUIOIAMD JEIAHKA
cocraBuna 6.1 x 36.6 M. [ HabmofeHNs 3a penpo-
NyKTUBHOI CIIOCOOHOCTBIO T/IM VICIONIB30BAINCh Ma-
JIeHbKMe CafKy 1 OOJIbIlINe TI0/IeBble CafKi. MameHbKie
CajiKu, I/je B HeOOIbIIOM OrpaHIYEHHOM IIPOCTPAHCTBE

.
4

ManeHbK1IN cafioK AN M3yUYeHWs pocTa Y Pa3BUTUA OTAEMbHbIX
ocoben Tan.

IIntanme pactenmit, Nel, 2012.

/14 ObUIA 3aIUINEHA OT XUIIHUKOB, MPUKPEIUIAINCh K
JIMCTBAM COM C IIOMOIIBIO 32KMMOB (KaK YKa3bIBaIOCh
BbIlIe). [laHHBIE CafIkM HPVUMEHSUINCh I M3YyYeHUS
pOCTa ¥ YNC/IEHHOCTV MOTOMCTBA OJHOV OCOOM TN
Bonbime cagku mpencTaBsiiu coboit Ky6 co crtopo-
HOJI 1 M, 1 MMM HaKpbIBanoch o 10 pacTenmii. lanHble
CaJIKM TaK)Ke 3alljMIIaMN MOMELeHHBIX BHYTPb T/Ieil OT
XUIIHMKOB, HO, B OT/INYME OT MEJIKUX CaJIKOB, II03BOJIA-
NN y/IeTaTh IMOSABJIAIONIVMCSA KPbUIATBIM (JIETAIOMIVM)
0Co6sIM.

B ManeHBKUX cafKaX, YCTaHOBJIEHHBIX B IIEpPBBIN
pas — 10-ro moHA, pasnuuuil B penpojyKTUBHONM CIIO-
COOHOCTM T/IV MEXAY BapMaHTaMU OIIbITA BBIABIEHO
He 6bUTO. B aHA/IOTMYHBIX CafKaxX, YCTAHOBJIEHHBIX BO
BTOPOI pa3 — 14-ro miojsA, IMYMHKY TV HOSABJIA/IVCH
paHblle 1 B OOJIBIINX KOMMYECTBAX HA PACTEHNUAX CON,
He MO/Ty4YaBIINX KaJIMITHOTO YA0OPEeHN, 10 CPaBHEHNUIO
C yROOpeHHBIMY KanueM pacTeHusiMu (Tabm. 5). B 60mb-
HIMX CaJiKaX 3ace/IeHNe TIel IPOBOAWIOCH 28-T0 Mas U3
pacuera ogHa ocobb/pacrenne. Haunnas ¢ 30-ro uwoHs,
B 00O/IBIINX cajKaX HaOIIO4a/I0Ch CTATUCTUYECKY SHAUM -
Moe yBeudeHe YNCTIEHHOCTY T/ B BapuaHTe 6e3 BHe-
CeHMsI Ka/IMITHOTO Y0OpeHus.

Bo Bcex ombITaX, IpOBOAMBIIMXCA B Mmuunrane B
2003 1 2004 rogax, ObIIV IIPOAHATIM3MPOBAHBI 0OPA3IIbI
¢dmosmHOro coka pactenmit. IIpu aToM ompenenanoch
COOTHOLIEHMEe 18-TV He3aMEeHMMBIX aMUHOKNUCIOT 6e3
M3MepeHNs UX 00111ero cofep>KaHms BO PI09IMHOM COKe.
Brita yctaHoB/IeHa 0OpaTHast KOPPETSsILNs MeXXy OTHO-
CUTE/IHO O/l aMMHOKMCIIOTBI acllaparuHa U Cofiep-
KaHueM 0OMEHHOTO Ka/ius B I0YBE, B TO BpeMs KaK Jyis
APYIUX aMUHOKVC/IOT NMOKOOHBIX 3aBUCUMOCTEl BBISB-
neHo He 6bpu10. TakuM 06pa3om, cofiep>kaHue acraparu-
Ha B PACTUTETBHOM COKE IOBBIIIATOCh IIPY CHIDKEHUN
cofiep>kaHusA 0OMEHHOTO KajIysl B IOYBE: IIPY COAeprKa-
HUM 0OMEHHOTO Kajus, paBHOM 120 mr K/kr noussbl, Ha
TOJIO achaparuHa Ipuxoaunoch 3-10% oT cymMMbl aMu-
HOKMCIIOT, a pu 20 Mr K/Kr mo4BHI 0714 aclaparmHa
Bo3pacTana o 8-20%.

AcTiaparH MOXKeT UTPaTh KPUTUYECKYIO PO/Ib B M-
TaHUM T/IM A30TOM, ITOCKOJIbKY T/ OO/lafiaeT OrpaHu-
YEeHHOI CIIOCOOHOCTBIO YCBaMBaTbh a30TCOfEpIKallye
coennHenns. Beit6ymn (Weibull, 1988) ormewarn, uro pac-
TUTEbHBIN COK Hanbosee yCTONYMBBIX K T/Ie 00pasIjoB
OBCa U AYMEHA CONEeP>KUT OTHOCUTEIbHO Majo acmapa-
ruHa. Kak ykassiBanu Puuappc n beprep (Richards and
Berner, 1954), HefOCTAaTOK Ka/ns BHI3bIBAET IIOBBIILICHNE
coflep>KaHMA acllaparHa B JIUCTbAX sg4MeHA. bapkep u
Bpandung (Barker and Bradfield, 1963) coobuianu, uro
yBe/n4YeHye KOHIeHTPaLy Kanlsa B UTaTeIbHOM pac-
TBOpE NPUBOAUT K CHIDKEHMIO COAepKaHMs CBOOOTHBIX
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Tabnuua 5. Pa3Butue nonynsuuii Tv: NoneBoi ONbIT B OKpyre
BaH-BtopeH, wrat MuuwnraH, 2004 r. (Walter and DiFon-
z0, 2007).
ManeHbKune cagkmn bonbwme cagkun
14 viiona 30 mioHa 15 mona
}il,(o(s)a Bospact tnun Konunuyecteo
2" npu nosBneHNN NNYNHOK
Kr/ra YucneHHOCTb ThK,
nepBoro Ha ofjHy .
ocobeii/pacTeHune
nokoneHus B3poCNyio
NINYNHOK, AHein 0co6b, wWT.
0 8.8 88 703 6858
157 11.0 71 233 2315

aMIHOKIIC/IOT, 0COOEHHO acIaparuHa, B MOJIOJBIX IPO-
POCTKax KYKypY3BI.

Cunraercs, 4TO T/IA MOMy4YaeT BECh CBOJM palMOH
asora 3a CYeT AMMHOKMCIOT, TPAHCIIOPTUPYEMBIX C
¢$mosmHBIM cOKOM pacTeHnit. Kak n3BecTHO, B mporec-
C€ MnIIeBapeHNA y T/IM HE UCIIO/Ib3YIOTCA IPOTENHA3DI,
BO3MOXXHO IOTOMY, YTO BO ()IOSMHOM COKe OOBIYHO
BBICOKO COJlep)KaHIe MHIMONTOPOB IIPOTENHA3 1 Kpaii-
He HM3Ka KOHIeHTpauus Oenkos. Ilo aToit mpuymHe
pacTuTe/IbHbIE 6e)11<1/1 ABITAKTCA IINIOXMM MCTOYHUMKOM
asota s . [To coobuennio fondpes u Xarumaxe-
pa (Godfrey and Hutchmacher, 1999), BHeceHue kanus
oy xnonvyatHuK B mrare Kamudopuns (CHUIA) B goszax
ot 112 o 224 xr K, O/ra okaspIBano “ymepeHHOE OTpH-
jaTenbHOE BIMsIHIE KaK Ha CPOK PAa3BUTVSI TeHEPALN
T/IM, TaK ¥ Ha ee IJIOKOBUTOCT. Takum o6pasom, mo
Mepe yCUIEHUs CTPecca, BBI3BAHHOTO HEJJOCTAaTKOM JI0-
CTYIIHOTO KaJisA B II0YBE, PACTEHUA PearupyoT BbIfe-
JleH1eM BO (GI09MY 6O/IbIIero KOmn4decTBa CBOOOTHDBIX
aMMHOKMCIIOT, TAKVMX KaK aclaparuH. JTo fenaeTcs s
TOTO, YTOOBI YPABHOBECUTb OCMOTIIECKMIT fuchamanc
B pacTeHUsAX. 175 >Ke UCIIOIb3yeT 9T CBOOOJHO Iepe-
MellaeMble I JIETKOYCBayBaeMble a30TCO/ieprKalue Co-
eIVHEHNsI C BBITOJOI [isl cebsi — OHa OBICTpee pa3Bum-
BaeTCs U flaeT 6ojblile IIOTOMCTBA B pacyeTe Ha OfHY
caMKy. DTO HPUBOAUT K 6ojiee OBICTPOMY POCTY YMC-
JIECHHOCTU T/IN U, B KOHEYHOM UTOTE, K 60}169 BBICOKOI
IJIOTHOCTY 3aCeIeHNs PACTEHUIA TIIei, YTO YBENUIMBa-
eT IIOTepU YpOXKasi.

BbiBOADI

C yueToM cofiep>KaHMsI CTAaHAAPTHO OIpefie/IAeMbIX
HOJBYDKHBIX ¥ JOCTYNHBIX GOPM Ka/lus B OYBAX IITa-
TOB BuckoHcrH 1 Mudnran noBbllIeHNEe YUCIEHHOCTHI
T/IV Ha COEBBIX MOJIAX HAOIIONANIOCH TOIBKO B TeX CIIy-
JasAx, KOIJa CoilepKaHe JaHHBIX (OpM Ka/lnsa OIycKa-
JIOCh IO MMHUMA/IbHBIX 3HAYEHUIA, U ObI/IO 3HAYUTETTBHO
HIDKE YPOBHEN, peKOMEHOBAHHBIX TPV BO3JEIbIBAaHIN
con. [TouBenHoe obcenoBanne, mposerernoe B 2005 .,
II0Ka3aJIo, YTO MeAMAaHHbIe 3HAYEHVs COlep>KaHus 00-
MEHHOTO Ka/lls B BBIIIEYKa3aHHBIX IITaTaX COCTaBUIIMN,
COOTBETCTBEHHO, 125 1 149 mr K/kr noussl. Ilpn sTom
JOJIA TIOYB C COoflep>KaHUeM 06MeHHOro Kanusa Hivke 80
mr K/Kr 1TouBBI o1jeHMBanach npumepHo B 10-15%.

XOTs pe3ynbpTaThl, IOTyYeHHbIe B ITaTaX BUCKoOHCHMH
1 Mu4uraH, U CBULETENIbCTBYIOT O CMIBHOM BIIVIAHUN
Ha Pa3BUTUN COEBOI T/ TAKOTO (aKTOPa, KaK MUTaHNUe
pacTeHMII COM KayeM, 3TO OTHIOLDb He O3HAYaeT, ITO J0-
CTaTOYHasl 00eCIIeYeHHOCTb PACTEHNUIT 9TUM 37IEMEHTOM
MUTaHNA MOXKET TapaHTUPOBATh CTOIPOLIEHTHYIO 3all[/-
Ty OT CO€BOI /M. YMCIEHHOCTD TIM KOHTPONMMPYeTCs
ellle ¥ €CTECTBEHHBIMU BparaMiy, TaKMMM KaK XUIIHAsg
KopoBKa xapmouus (Harmonia axyridis Pall.), a Takxe
nmapasutamm. JTO IpUMepsl Tpodudecknx (HaKkTopos,
MOJaBJIAIIee IEMICTBIE KOTOPBIX Ha T/l IPOABIAETCSA
C Pa3HOI1 CUJION B 3aBUCUMOCTHU OT YC/IOBIIT KOHKPETHO-
O rofja I PerMOHA, B CPaBHEHNM C PaKTOpaMI, CBA3aH-
HBIMM C MMHEpaTbHBIM IUTaHMEM pPacTEHMA-XO3sAMHa.
3aceseHue pacTeHMI T/eil MOXKeT MPOUCXOAUTD U IIpKU
JOCTAaTOYHOM yPOBHE Ka/JIMIHOTO NMUTAHMA PACTEHUIA.

Tem He MeHee, IpefOTBpallleHNe HEJOCTAaTKA KajIus
Y pacTeHMi1 — 3TO, 110 KpaliHell Mepe, OfjHa U3 Mep 3a-
IIUTHI OT T/IN ¥ CTPaXOBKa OT ITOTEpPH yporKas M3-3a I0-
BpEX/IeHNA STUM MOTEHLIMAIbHO OITIACHBIM BpPEeJUTEIEM,
KOTOpO€ K TOMY K€ ABJIAeTCA U IePEHOCUYUKOM BUPYC-
HBIX U IpUOHBIX 6ome3Helt pacteHuit. C MPaKTUYECKO
TOYKM 3pE€HMA 3TO O3HAYaeT, YTO IPY BO3/E/IbIBAHUL
COM HeOOXOAMMO HOJIfIeP>KUBATh IVIOXOPOANE TTIOYBBI IO
KaJIMI0 Ha pEKOMEHJyeMOM YPOBHE, ITOCKOIbKY 3TO AB-
JII€TCSI COCTABHOM YacThI0 MHTETPMPOBAHHOI CHCTEMbI
3aIMUThl pAaCTEHNII OT COEBO T/

Bonblune cagku (C 3aMTON TN OT XMLLHUKOB), KOTOPbIE Oblv MCMOMb30BaHbI AMs ONpefeneHns CKOPoCTX pocTa Nonyasuun v Ha
pacTeHUAX COu, NCMbITbIBABLUNX HEAOCTATOK Kanus (B BapuaHTe 6e3 BHECEHUA Kanus B MOYBY) 1 MOJSTyUMBLLMX KanuiiHoe ynobpe-
Hue. lOro-3anag wrata Muuwuran, nonb 2003 T.
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[-p Ipammotn — adwvronkm-npogeccop kagpedpuvl sHmomo-
noeuu Yrnusepcumema Buckoncuna (2. Maducown, CIIIA).
J-p Ou ®onso — npogeccop kagedpot snmomonoeuu Yuu-
sepcumema wmama Muuuean (2. Vicm-/lancune, CILIA).
H-p Bpyyncema - Jupexmop Men0yHapooHozo uHcmu-
myma numanus pacmenuii no Cesepo-Bocmouromy pe-
euony Ceseproti Amepuku (2. Iyanvp, nposuryus Ouma-
puo, Kanaoa); e-mail: tom.bruulsema@ipni.net.
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BAMSIHWE KAAMAHOTO NUTAHUA Ha Ka4eCcTBO GPYKTOB
W OBOLLEH: KpaTKUH 0030p AUTepaTypbl

Ilepesoo ¢ anenuiickozo u adanmauus: B.B. Hocos.
Pedaxyus: C.E. Msarosa

Ixun E. Jlectep, II>xon JI. [xndown, Jonany . Makyc

V3 6cex anemeHmos MuHepanvHo20 NUMAHUSL PACeHUll Kanuil 6vi0ensemcs KaK KamuoH, 0Ka3vlearouuil
cunvHetiuiee 61UTHUE HA NOKA3AMENU KA4ecmed, KOmopole 0npeoesision moeapHvle C60Lcea CebXo3npo-
OyKuyuu, codepicanue 6 Heti NONE3HLIX 07151 300POBbS Hesl08eKA NUMANEIbHbLX eUeC8 U, COOMBercéeH-
Ho, npeonoumenus nompebumerneti. OOHaKo, MHOzuUe PAKMOPDL, CBAZAHHDIE C KOHKPEMHbIMU YCOBUAMU
CenbCKOXO03AUCIBEHHO020 NPOU3B00cmea (Kynvmypa, nouséa, OKpY#arnuyas cpeoa), 4acmo TUMUMUPYOm
noenowjeHue Kanus U3 nousvl 6 KOIU4ecmsax, 00CMamo4HvixX 05 Y0087emeopeHUss nompedbHoCmu pas-
BUBAIOUSUXCS NTI0006 6 KANUU U OOCUNEHUS ONMUMANbHBIX 3HAYEHUT BbIUUeyNOMAHYMbLX noKa3amereti
kawecmea. Imo 6vLno noomeepicoero 8 onybnukosarroil 6 2007 e. pabome (Lester et al., 2007), 8 komopoti
NOKA3aHO, MO 6HEKOPHEBAsl NOOKOPMKA KAIUUHBIM YOOOpeHUeM 3aMemHO YIyHuiana HeKkomopole noKasa-
menu Ka4ecmea na0008 ObiHU-KAHMATYNbl, HECMOMPS HA 8bICOKOE COOepHaHUe 0OMEHHO20 KAUS 6 NoUee.
B nacmosuweii cmamve 0606uiaromcs paree onyOn1uKo8aHHble pe3yivmamot pabom, 6bln0THEHHbIX 8 00TUHE
Puo-Ipanoe 6 wmame Texac (Rio Grande Valley of Texas), u 0aemcs ananu3 ony61uko8aHHbLx Uccnedo8anuii
10 U3y4eHur0 IPPeKmusHocmU KanuiiHblx y00OpeHuil npu 6HeceHUlU 6 NO48Y U BHEKOPHEBbLX NOOKOPMKAX
HA HeKomopble NoKA3amenu Kavecmea nao008 U 080uletl, 6Ka0UAS co0epHanue 6 HUX NUMAMenvbHbLx 6e-

uiecmsa.

amuit - OAMH U3 HeOOXORMMBIX 9/IEMEHTOB MIU-

HEpajIbHOTO NUTAHMUA PACTEHMIA, KOTOPbI OKa-

3bIBaeT 3HAUUTE/IbHOE BIVSHME Ha COZlep>KaHIe
B IUIOJIaX U OBOIIAX IIO/IE3HbIX YIS 3J0POBbsI YeJIOBeKa
IUTATe/IbHBIX BEIeCTB, ONpefe/siolee KayecTBO IIO-
nos u osouieit. (Usherwood, 1985). XoTd Kanuit He BXO-
JUT B COCTaB KaKMX-IMOO OpraHMYeCKUX MOJIEKYIT MIN
PaCTUTENbHBIX CTPYKTYP, OH Y4aCTBYeT BO MHOIMX O110-
XUMMWYECKMX ¥ PU3MOTOINIECKMX MIPOLeCcax, KI3HEH-
HO B)XHBIX JI/Is1 HOPM/IbHOTO POCTa 1 Pa3BUTHUSA pacTe-
HUIT, (OpPMUPOBAHUA ypOXKas U KaueCTBa MPOAYKIUM,
a TaK>Ke yCTOMYMBOCTH pacTeHnmi K crpeccy (Marschner,
1995; Cakmak, 2005). Kpome perynmpoBanusi paboTsl
YCTBUI] B IIpOLjeccax TpaHCIypanuu 1 poTocuHTesa, Ka-
JIMIL TaKKe YYaCTBYeT B peaKuusax POTOCHHTETUIECKO-
ro pochopunpoBans, TpaHCIIOPTE IPOAYKTOB (HOTO-
CMHTe3a 3 JIMCTbeB MO (1osMe K 3aIacaioliM Opra-
HaM, aKTUBU3UPYeT paboTy (pepMeHTOB, OfieP>KUBAET
TYProp, a TaK)Ke MOBBIIIAET YCTONYMBOCTh PACTEHMUII K
crpeccy (Usherwood, 1985; Doman and Geiger, 1979;
Marschner, 1995; Pettigrew, 2008). OnTnmanbHoe Ka-
JMITHOE TMTaHMe OBOLIHBIX 1 IUIO{OBBIX KYIBTYP CIIO-
COOCTBYeT POCTY YPOXKATHOCTH, YBEIMYEHMIO pa3Mepa
IUIOZIOB ¥ COM€PXKaHNUsA B HUX PACTBOPUMBIX CYXMX Be-
I[eCTB 11 ACKOPOMHOBOI KMUCIOTDI, YIY4IIEHNIO 1IBETa, a
TaK Ke YUIMHsET CPOK XpaHeHVs 1 [OBBIIIAeT COXPaH-
HOCTb IUIOAOB IIpu TpaHcnoptuposke (Geraldson, 1985;
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Lester et al., 2005, 2006, 2007; Kanai et al., 2007).

XoTa BajloBOE COfiep>KaHNe Kaais BO MHOTUX II0Y-
BaxX BBICOKOE€, OO/IbIIasg 4acTb KaaMs B II0YBE MOXKET
OBITh HEJOCTYIHA /ISl PaCTeHMIl. DTO MPOUCKXOAUT OT-
YJacTM IOTOMY, YTO 3aIlachl JOCTYIHBIX IS PACTEHUI
¢dbopM Kayms, CyLecCTBEHHO HIDKE, YeM BaJIOBbIE 3aI1achl
Ka/mA B mouyse. Kajmii cymiecTByeT B IOYBe B pasjinmd-
HBIX (OpMax, BKIIOYAs KNIl MMHEPATbHOIO CKe/leTa
(90-98% ot BanoBBIX 3amacoB K), HeOOMEHHBIN Kauii,
O0OMEHHBIN Kamnil M Kanmit mouBeHHoro pacrBopa (K*
1oHbI). OHAKO PAcTeHNA MOTYT HEIOCPENCTBEHHO I10-
[JIOLIATh TOMBKO Kajnii mouyBeHHOro pactsopa (Tisdale
et al., 1985). Ilornommenue Kanus pacTeHUsIMU, B CBOIO
oYepesib, 3aBUCUT OT MHOTUX (PAaKTOPOB - 0COOEHHOC-
Teil KyIbTYPHI, @ TAKKe (PAKTOPOB OKPY>KAIOLIEN CpefIbl
(Tisdale et al., 1985; Marschner, 1995; Brady and Weil,
1999). Hampmmep, omnTuManbHas BIaKHOCTb ITOYBBI
crioco6ctByet Auddysnn NOHOB Kajnst K KOPHAM pacTe-
HII, Ha JIOJIF0 KOTOPOJI IIPUXOANUTCS 0ObIYHO Hostee 75%
OT 001Iel MUTpaLMY TIOYBEHHOTO Kajus. MaccomoToxk,
KOTOPBIiI TOXKE€ BHOCUT HEKOTOPBIN BK/IaJ, B MUATPALMIO
Ka/mus B IIOYBe, TAK)XXe TpeOyeT JOCTATOUHOTO COfiep-
aHus nouseHHol Biaaru. Ckornu u Xabu (Skogley and
Haby, 1981) o6Hapyun, YTO MOBbILIEHIE BIAKXHOCTI
104BbI ¢ 10 10 28% IPUBOAMIO K YBeTMYEHNIO OOIeit
Murpanuu Kamus 6onee 4eM asoe. [ToaTromy HemocTa-
TOK IIOYBEHHOII BJIaTM MOXKET OTPAaHNYMBATh MUTPALINIO
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