BJIVSIHUE XUMWYECKNX U BUOJIOTMHECKUX METOIOB OBPABOTKU
HA ITPOPACTAHHME CEMH XBOWHBIX B IIMTOMHUKAX

© N./1. I'ponuunkas

YK 630x114.53:630x114.68

Wuctutyt neca um. B.H. Cykauea CO PAH, r.Kpacnosipck, Poccus

[IpexncraBneHsl pe3ysbTaThl IPUMEHEHUS! XUMUYECKUX M OMOJIOTMYECKUX MPENaparToB ISl YIIy4lleHHus: pocTa 1
KauecTBa CESHIIEB XBOMHBIX, HA MPUMEPE COCHBI 00bIKHOBEeHHOM (Pinus sylvestris L.). DxcriepuMeHTbI IPOBOIHINCH
Kak B JJa0DOPaTOPHBIX, TaK ¥ B €CTECTBEHHBIX YCJIOBUSIX, HA MEJIKOJIENISTHOUHBIX yuacTkax. [loiyueHHbIe pe3yabTaThl
MO3BOJISIIOT YBUJETH SIBHBIE IPEHMYIIECTBa OHOJIOTMUECKOrO METOJa 3aIlUThl M CTUMYISIUHM pacTeHHH, B
CPaBHEHUHM C XHMHYECKHM. KOJIM4YecTBO >KM3HECHOCOOHBIX CESIHIIEB COCHBI K KOHIy BEreTaluy, a TakkKe HX
OuoMeTpHUeCcKHe TapaMeTphbl CBUAETEILCTBYIOT O MEPCHEKTUBHOCTH NPUMEHEHUS! OMOJIOTHYECKUX IIPernapaToB B

JIECHOM XO3SHCTBE.

This paper presents the results of using chemical and biological treatments of Pinus sylvestris seedlings for
improving their growth and quality. The experiments carried out in the laboratories conditions and field test at the
special plots. The results obtained showed of the obvious advantage of biological treatment in compare with
chemical one. The quality and quantity seedlings at the end vegetation show, that biological treatment holds

promise for forestry.

BBeaenue

B cBa3m ¢ 3agauamMu JIECHOTO XO3SMCTBa ITO
BBIPAIIUBAHUIO KA4Y€CTBEHHOI'O JIECOIMOCAJOYHOIO
MaTepuaria B HCKYCCTBEHHBIX  (DUTOIIEHO3aX,
BO3HUKAET HEOOXOIUMOCTE MPUMEHEHUS
MIECTHITUIOB Pa3HOOOPA3HOTO CIIEKTPa ACHCTBUS.

I[JII/ITGJILHOG HpI/IMeHeHI/Ie AJOXUMHUKATOB B
MUTOMHHUKax  OPUBOAUT K  OTPULATEIBHOMY
BIUSHUIO KCEHOOMOTHUKOB Ha OOIIYH0 YHCIEHHOCTH
nu Ka‘{eCTBeHHI)IfI COCTaB OCHOBHBIX rpynn
MOYBEHHBIX MHUKPOOPraHW3MOB, 4YTO, B CBOIO
ouepedb, HETaTUBHO BIUSAET Ha IUIOAOPOJAUE IOYB
[1,9].

B nacTosimiee Bpemsi M3BECTHO, YTO HEIB3S C
MOMOILBIO TOJBKO XUMUYECKUX MPENApaToOB PEUIUTh

Bce TMpoOjeMBl 3amuThl pacteHuil. Cepbhe3HbIM
HEOAO0CTAaTKOM HUCIIOJIB30BaHUA INEeCTULIN 0B
IIMPOKOTO  CHEKTpa  JCHCTBUA 0Ka3aJI0Ch

NO/JaBJICHHE HMH €CTECTBEHHBIX PETyJIHPYIOIINX
MEXaHU3MOB B OHOIICHO3aX, 4YTO TMPHBEIO K
MacCOBOMY Pa3MHOKEHHIO BPEIHBIX OPTaHU3MOB [2,
4].

3arpsi3HeHHe OKpY Karomen cpensl,
HAKOIUIGHUE OCTATKOB B TPOJAYKTaX MUTaHUS,
CPaBHHUTEIBHO OBICTPOE PAa3BUTHUE y BpEAUTEINCH
YCTOWYMBOCTH K  HECTHLUIAM  OCJOXKHSIOT
UCIIOJIb30BAaHUE XMMHYECKHX TIperaparoB  JUis
00ppOBI [12]. B cBs3u ¢ 3TuM ObUIH pa3pabOTaHbI
METO/IbI MHTETPUPOBAHHOM 00pBOBI,
IpeNNoNaraloIlie pandoHaIbHOE U KOMIUIEKCHOE
UCIIOJIB30BaHKUE BCEX CIOCOOOB 3aIIUTBHl PAaCTEHHUM

[10, 14].
Baxubim MOMEHTOM WHTETPUPOBAHHOMN
3alllUThI paCTeHI/Iﬁ ABIICTCA OIITUMMU3AITUA

TEXHOJOTHH M crocoda MPUMCHCHUA NECTULUOOB.
STO, npexae BCCro, CO6J'II-O,Z[CHI/I6 OKOJOIM4YE€CKHUX
IIOporoB BPE€AHOCTH, IIPOBCACHUEC JIOKAJIbHBIX

00paboToK, COBMEIIEHHE B OHOM
TEXHOJIOTMYECKOM TIporiecce OOpbObI pasIHYHBIX
METONOB IPOTHB KOMIUIEKCA BpeIUTENed |
6omesHetii [6, 10].

Ocoboe BHMMaHHE Y/IEIEHO OHOIOTHYECKUM
cpeacrtBaM  3amurhl. OCHOBHOE HaIpaBJIEHHE
3TOTO METO/a — HCIOJIh30BaHNE THIIEPIIAPa3UTOR
U aHTarOHMWCTOB, B KA4eCTBE BPAroB MATOTCHHBIX

OpraHu3mMoB.
HpI/IMeHeHI/Ie TpaAUIHUOHHBIX  HECJIOXHBIX
XUMUYCCKUX METOAOB, HaAIpUMEp, 06pa60TKa

ceMsiH nepen noceBoM KMnO,, Ha ceroaHsIIHUNA
JIeHb TakKe SBISETCS aKTYaJIbHBIM CIIOCOOOM
3amuThI [13].

Llenpto nmaHHOW pabOTHI OBUIO CpaBHEHHE
BINSHAS ~ XUMHYECKMX M OHOJIOTHYECKHX
00paboTOK CeMSH Ha POCT W Pa3BHTHE CESHIICB
cocHbl 0ObIKHOBeHHO# (Pinus sylvestris), a Taxxe
OIIpe/ieNieHHEe TIEPCHECKTUB HCIOJIB30BaHHUS ATUX
BEILIECTB B HpaKTHKE BBIPAIINBaHUS
JIeCONOCaJOYHOT0 MaTepHaa.

JKCnepHUMEHTATbHAS YaCTh

JIIsL SKCIIEpUMEHTOB HCIIONB30BAIH CEMEHa
cocHbl 00bIkHOBEeHHO# (Pinus sylvestris), B3siTeie
u3  XpeOToBckoro Jjecxo3a [lamyTHHCKOrO
JIECHUYECTBa, JIAOOpAaTOpPHAs BCXOXKECTh KOTOPBIX
XapakTepu3oBaiach 3 KIacCOM TOJHOCTH IO

I'oCTYV [11].
Hns BBISIBJICHUS CTUMYIIUPYIOIIEH
AKTUBHOCTH XHUMHMYECKMX U  OHOJIOTHYECKUX

npenapaTroB cemeHa cocHbl oOpadareiBamn CuSO,
(0,2%-upIM  pacTBOpOM) W  OHWomIpemapaToMm
«TPUXOJECPMHH», CO3IAHHOM Ha OCHOBE I'pHOOB U3
poxa Trichoderma, (0,2%-HbIM pacTBOpPOM); B
KayecTBe KoHTpouda ciyxuna H,O [7, 14].
OO6paboTaHHbIE CeMEHa pacKiIalblBald B
yamku [letpu mo 50 mr. B Tpex MOBTOPHOCTAX Ha



12 nmHEW. DHEpPrui0 TPOpacTaHWsl CEMSH COCHBI
OTpENeNsuId  TI0 KOJWYEeCTBY, BeECy U JUIMHE
MPOPOCTKOB [S5]. 3aTeM MONy4YCHHBIC JaHHBIC OBUIN
CTaTUCTHUYECKU 00paboTanb! (mporpamma Microsoft
Excel-97.).

Juis uccnenoBaHusl BIUSHUS XHUMHYECKOTO U
OMOJIOTHYECKOT0 MpernapaToB Ha POCT U Pa3BUTHE
COCHBI B €CTECTBEHHBIX YCJOBHAX OBUI 3aJI0KEH
MEJIKOIEISIHOYHBIN OIIBIT.

[lepen moceBoM ceMeHa COCHBI 3aMadWBald B
0,5% pactBope KMnO,, 3aTem cemMeHam naBayv
MOJICOXHYTh, PAa3JIOKUB HX Ha (QUILTPOBAIBHYIO
Oymary [3, 11].

[loxcymieHHble ceMeHa COCHBI JeNuiIn Ha 3
gacTH, NepByro dacTh momemamu B 0,2% pactBop
CuSO,, BTOpyrO uacth cemsH — B 0,2% pacTBop

Ouompenapara «TpuUXOZEpMUH», Ha 12 4Yacos.
Kontponem cmyxuima TpeTbsi 4acThb  CEMSH,
3aMOYEHHBIX Ha 3TO xKe Bpems, B

JUCTUIIMPOBaHHOU Boze. Kaxaplil BapHaHT OmbITa
OBLT 3aJI0’KEH B MATUKPATHOI MTOBTOPHOCTH.

Ilepen BBICEBOM CeMSH B OTKPBITHIA TPYHT
U3MEpsUIN  TeMIeparypy BO3lyXa M TOuYBHL. Bo
BpeMsI 10CeBa TeMIepaTypa Bo3ayxa Obima +22,5°C,
temmeparypa mousbl- +18°C. Ilocme mocesa
ONMBITHBIE ~ YYaCTKH  MYJbUHMPOBAIH  CYXHMHU
JIPEBECHBIMH OTIHIIKAMHU.

Y4er pe3yiabTaToOB MPOBOAMIN C MOSIBICHUEM
MEepBBIX  BCXOAOB, © B  TEUYEHHE  BCEro
BEreTallMOHHOTO Nepuoja -yepe3 10 nHel.

Taxke yYHUTHIBANIM BIUSHHE TEMIIEPATypPhI
MOYBBI M BO3AyXa Ha POCT M pa3BUTHE CEMSH U
MPOPOCTKOB COCHBI OOBIKHOBEHHO! B TEYEHHE BCETO
Mepro/ia BereTaluu.

B xoHme ce3oHa cpaBHUBaJIM OMOMETpPHUYECKHE
MOKa3aTeNy OMNBITHBIX CESHIEB C KOHTPOJIHHBIMU:
KOJIMYECTBO XBOMHOK B MYTOBKE, JJIUHY KOPHEBBIX
CHUCTEM, JUaMeTp KOPHEBOW  IIEWKH, JJIUHY
HaJ3€MHOH 4acTH. J[0CTOBEPHOCTh pazInyuil MEXIY
CPeIHUMH pa3HBIX BApUAHTOB OLICHUBAIU IO
kputeputo Creronenta (t). PasHOCTh cumTanm
JIOCTOBEPHOM, €CIM KpUTEpUM, BBIYUCICHHBIA U3
OTBITa, MPEBHIIAT TabIU4HOE 3HaYeHue mpu 95%-
HOM YPOBHE IOCTOBEPHOCTH [8].

Pesynprarel  mabopaTOPHBIX ~ OMBITOB  TI0
OTIpeIeTICHUIO PHEPTUU TPOPACTAHUA CEMSH COCHBI
M0 Becy, KOJIWYECTBY U JJIMHE MPOPOCTKOB
MIPEJICTaBIIEHBI HA PUCYHKeE 1.

Haubonemieid IauHBl, Beca W KOJWYECTBA
MIPOPOCTKHU JOCTUT AN npu 00paboTke
TPUXOJEPMHHOM, a HAaUMEHbIIEH - MMpu 00paboTke
CuSO,. B mabopatopubix uccnemoBanusx CuSOy
WHTHOUPOBAI IpopacTaHue CeMSIH COCHBI
OOBIKHOBEHHO.

Taxkum oOpazom, Omompemnapar "TpuxogepMuH"
MPOSIBIISUT CTUMYJIMPYIOMINH 3P QEKT Ha POCT cCeMsH,
BEC M JAJHMHY NPOPOCTKOB COCHBI OOBIKHOBEHHOM.

U3BecTHO, 4YTO JIA0OPATOPHBIC HCCIEIOBAHUS HE

OTPaXalOT TOJHOCTBIO PEATBHYI0 CHTYaI[HIO
CIIOXKHBIX B3aMMOOTHOIIEHU I MEXTy
OpraHM3MaMH  Tak, Kak B MIPUPOTHBIX
COO0O0IIIeCTBAX.

[TosToMy paboTBl MO W3YYCHHIO BIUSHUA
xummdeckoro npenapata (CuSO,) u buonpenapara
("TpuxonepmuH") OBLTH MIPOTOJKEHBI B
OPUPOJHBIX  YCIOBHSAX HA  MEJKOJCITHOYHOM
OTBITE C TENBI0 TOATBEPXKACHUS Tab0paTOPHBIX
uccnenoBanuil. JIuHAMuUKy mpopacTaHus CEMSH U
BCXOJIOB COCHBI OOBIKHOBEHHOW HaOJIIOAaIN uepes
Kaxaple 10 quei.

UccnenoBanns mokaszamu, dYro oOpaboTka
CeMSH COCHBI TPUXOJIEPMUHOM Jiaa HauMEHbBIIHHA
oTnaja,  HauOONBIIYI0 TPYHTOBYIO BCXOXKECTb
ceMsH ¥ Ooliee BBICOKHIT BBIXOJ| CESIHIIEB K KOHILY
BereTaIiy (PUCYHOK 2).

Oo0pabotka cemsan cocuel  CuSOg 1O
OTHOIIIEHUIO K KOHTPONIO Jana Oollee HU3KYIO
BCXOXECTb, a BBIXOJ[ CESHIIEB BCE K€ MPEBBICHI
KOHTPOJIbHBIE ~ pe3yibTaThl.  JlOBCXomoBas W
MOCJIEBCXO/I0Basi THOENb CEeMssH M TPOPOCTKOB
COCHBI OOBIKHOBEHHOW OblIa MEHBINE, YeM B
KOHTpoIe u coctapisina 32,4% (pucyHOK 2).

Takum oOpazom, Hambonee 3((PEKTHBHBIM

crocobom 00paboTKu ceMsH COCHBI
OOBIKHOBEHHOM SIBJISLIICS Omormnpemnapar
«TPUXOACPMHH, KOTOPBIN YBEITUYHBAI
TPYHTOBYIO BCXOXECThb CEMSH W  IOBBIIIAT

KOHEYHBIH BBIXOJ CESHIEB K KOHIy BETeTalllH, a
TaK)X€ CHMWKaJI TOBCXOJOBBI M IOCJIEBCXOJOBEIM
OTIaJ CEMSIH 1 MIPOPOCTKOB COCHBI.
[lepuognueckue ydeTsl CESHLEB IMO3BOJIMIH
BBIIBUTH CIICAYIOIINE U3MEHEHHS POCTA U MaJeHUS
YHCJICHHOCTH TPOPOCTKOB: MAacCOBOE TIOSBICHHUE
BCXOIOB BCKOPE CMEHSUIOCH MAacCOBBIM  HX
OTIAZIOM, HAa YTO BIMAIOT DPA3IUuHbIE (HaKTOPBI,
Kak Ouornueckue (MHQPEKIHH, TOBPEKACHUE
OPOPOCTKOB TPHI3yHAMH M HACEKOMBIMH), TaK H
abuoTHueckue (TeMreparypa ¥ BIAXHOCTH), YTO
oTpaxkeHo B Tabnuna 1. Crnexyer Takke OTMETHUTH,
4TO HAaWOONBIIMI BKIaA B OTHAJ MPOPOCTKOB H

CeMSH Ha  CTaguMl  [pOpacTaHus  BHOCAT
(huTommaToreHHBIE MUKPOOPTAHU3MBI, JIJISI KOTOPBIX
MOSIBJICHUE JIOTIOJTHUTEIBHOTO MIUIIEBOTO

cyOcTpaTa CONMpPOBOXKIACTCS YBEIMYCHHEM UX
YUCIICHHOCTH, OCOOCHHO TIpH OJarompHsITHBIX
KIuMaTthdeckux yciousx. OOpaboTka cemsH
COCHBI Teped  ITIOCEeBOM, KaK XHUMHYECKUM
CcrocoboM, Tak W OHOJOTHYECKHM, HECKOIBKO
MOBBIIIAJIa  COMPOTUBISIEMOCTh  CESHIIEB K
00JIe3HSAM; OTMEUYEHO, YTO JIOBCXOAOBBIH U
MOCTIEBCXO/IOBBI OTIAJ HWXKE B 00paOOTaHHBIX
ceMeHax, 4yeM B KoHTpoJie. Ha pucyHok 2 u B
Tabmmia 1 BUAHO, 4YTO TIpH OOpabOTKE CEeMsH
TPUXOJICPMHHOM JIOCTUTACTCS HauOoJiee HU3KUN



OTIajy W HamOoJee BBICOKHH BBIXOJA CEeSHIEB K
KOHITY BEreTaIuu.

W3BecTHO, 4YTO W3MEHEHUE TEMIIEPATyPHOTO
peXrMa BIHSET Ha POCT MW pPa3sBUTHE BCeX
KOMIIOHEHTOB OwolieHo3a. B 2TOil  CBI3M MBI
3aMepsUId TEMIIepPaTypy BO3/JyXa U TOYBBI, YTOOBI
MPOBEPHUTh JEHCTBHE JaHHOTO JKOJOTHYECKOTO
daktopa B HameM ciydae. OTMedeHa CpemHSS
KOppeNsanus MEXIy TeMIeparypoll Bo3ayxa u
MOYBBl ¥ KOJIMYECTBOM CESHIIEB COCHBI B TEUCHHE
BCcero BereTarmoHHoro ce3oHa: r= 0,25 (CuSO,);
r=0,26 (xouTtponms) u r1=0,35 (TpuUXOIAEpMUH).
[omydueHHbIe pe3yabTaThl CBUACTEIBCTBYIOT O TOM,
YTO  TIOBBHIIIEHHE TEMIIEPaTypbl KOPPETHpPYyeT C
KOJIMYECTBOM CesSHIIeB, OCOOEHHO B CIly4ae
00pabOTKH ceMsH TpuxoepMuHoM (Tabnwumna 1).

[IpenmoceBHass 00pabOTKa CeMSH  COCHBI
OOBIKHOBEHHOH CKa3ajach Ha OHOMETPHYICCKUX
MOKa3aTeNAX CesHIIEB, KOTOPbhIC CpPaBHUBAIN C
KOHTPOJIbHBIMH. 3amepsunch CIIeyFoIIre

mapaMeTpbl: KOJMYEeCTBO XBOWHOK B MYTOBKE,
JUIMHA KOPHEBBIX CHCTEM, JAHaMeTp KOpPHEBOH
IIeWKH, JJIMHA HaJ3€MHOM 4YacTH pacTeHus.
[lorydeHHBIe pe3ynbTaTHl TO3BOJISMIOT TOBOPHTH O
TOM, 9TO CTHUMYJIusa ceMsH kak CuSQy, Tak u
TPUXOJEPMHUHOM TPUBOAUT K  YIYUIICHHBIM
OMOMETPUYECKIM IapaMeTpaM CesSHIEB K KOHILY
Beretaruu. [lpudem, Owmosormueckas o06paboTKa
Obu1a HaMHOTO 3 eKkTUBHEE, UEM XUMUYECKas.

Mopdomerpuueckue TMoKa3aTelld  CEsSHIICB
COCHBI OOBIKHOBEHHOW TIEPBOTO MecsIla BEereTaluu
B 3aBUCHUMOCTH OT croco0a MpearnoceBHOI
00paboOTKH CceMsH MpeACTaBIeHH Ha pHC.3, W3
KOTOPOTO BHJHO, YTO JJIMHA HAI3€MHOHM 4YacTH,
LEHTPAIIBHOTO KOPHS, IMAMETP KOPHEBOU IIEHKH U
KOJINYECTBO  XBOMHOK B  MYTOBKE  HMMEIHU
HauOOJbIITHE MoKa3aTelu B CesHIIaX,
00pabOTaHHBIX TPUXOACPMUHOM , & HAMMCHBIITHHA
pe3yNbTaT OTMEUEH B KOHTpPOJIE.

JUTMHA TIPOPOCTKOB
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80 OOBIKHOBEHHOM

I'pyHTOBAsA BCXOKECTH CEMSIH COCHBI
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PI/ICYHOK 2 - FPYHTOBZUI BCXOXKCCTh, OTIHaa CEMAH W HNPOPOCTKOB M BBIXO[ CCAHICB COCHBI

OOBIKHOBEHHOM K KOHIY BETCTAalluH.

Takum 00pazoM, CTUMYJALUS OHOIpPErnapaToM
U XUMWYECKAM TIperapaToM Jajia IOJIOKHUTEIEHEBIE
pe3ysbTaThl, HO HAMAY4IIUd 3PQPEeKT HAOMaaIC ¢
OmoIpenapaToM «TPUXOIACPMUHY.

Ha ocHOBe MOaHHBIX HCCICIOBAHHI MOKHO
pEKOMEHJIOBaTh OWOJIOTHYECKHE Ipenaparsl s
ITOBBIIIICHUS YpOKaHHOCTH i KayecTBa

JIECOTMOCaJOYHOTO MaTepHalia, a TakKXKe OXpPaHbI
OKpY)KafoIlel Cpeasl; HO CYIMIECTBYET P
TEXHUYECKUX U OKOHOMHYECKUX TPYIHOCTEH,

KOTOpBIE MaJo CIOCOOCTBYIOT
MIPOU3BOACTBEHHOMY BBIITYCKY OHWOMpenapaToB H
MMOBCEMECTHOMY ux HCTIOJIB30BAHHUIO.



Tab6muma 1 - KonaudecTBo TPOPOCTKOB M CESHIIEB COCHBI OOBIKHOBEHHOW B 3aBUCUMOCTH OT CIIoco0a
00paboTKH CeMsH B T€UCHHE BereTallmoHHoro ce3ona 2003 r.

KonnuecTBo mpOpOCTKOB 1 CESTHIIEB COCHBI
Temmneparyp Temnepatyp OOBIKHOBEHHOH (IITYKHN)
Jara yugera a Bo3ayxa 0
(C% a nowet (C) TPUXOJACPMHUH CuSO Korrposs
) (H20)
20 uroHs 22,5 18 32 25 31
08 urons 28 23 27 14 20
18 utons 32 28 20 11 11
28 urons 21 20 20 9 10
08 aBrycra 22 20 21 9 12
19 aBrycra 23 19 18 11 9
29 aBrycra 16 12 17 8 8
08 ceHTsaOps 18 15 17 8 8
B Hamu 3amauM BXOJUT TIOMCK HOBBIX 4. Ha  ocHoBaHuu  MOP(HOIIOTUYECKUX

OMOJIOTMUECKN AaKTHBHBIX  OpPTraHM3MOB, Ha
OCHOBE KOTOPBIX IPOM3BOACTBO OHOMIpeErapaToB
He TpeboBamo Obl OonplIMX  3aTpar, a
CIOCOOCTBOBAJIO IIUPOKOMY UX PUMEHEHHIO.

BriBoabI

1. JlaGopaTopHoe oOTpeneieHne HEPTHH
NpopacTaHusi CeMsH COCHBI OOBIKHOBEHHOH (B
3aBHCHMOCTH OT Crioco0a oOpaboTKH) IO Becy,
KOJIMYECTBY U JUTMHE IIPOPOCTKOB TOKA3aJI0, YTO
HanOOJIBIITHIHA CTUMYJIAPYFOIIMH appexT
UCCIIeTlyeMBIX TapaMeTPOB JOCTHUTHYT Y CEMsH,
00pabOTaHHBIX TPHUXOJEPMHUHOM; 0O0pabOTKa
cemsad cocHbl CuSO,; maBaiia 1HOO CXOXKHH C
KOHTposieM 3 (eKT, 1100 MEHBLIHH.

2. TloneBble MCCIIEAOBaHUS IMOKA3ald, 4TO
00paboTKa CeMSH COCHBI  OOBIKHOBEHHOM
TPUXOAEPMHUHOM Jania Oojiee BBICOKHH BBIXOJ
CesHIIEB K KOHIy Bererauuu (Oosee, yeM B 2
paza). BppKMBaeMOCTh CeSHIEB K  KOHILY
BereTaruu mociie oopadorku CuSO, mouTtH He
OTIHYanach 0T KOHTPOJIS.

3. I'pyHTOBas BCXOXECTh CeMsH ObLIa
BEIIIIC TIpH 00paboTKe OwompermapaToMm, dYeMm
xuMudeckuM. OTmaj y cesHueB, 00paboTaHHBIX
TPUXOJCPMHUHOM - HauMEHBIIUH, a
BBDKHBAEMOCTh HAaHOOJIbIIAs — IPUMEPHO B /1B
pasa (B 1,75) mo cpaBHeHHIO ¢ KOHTpojieMm. [lpu
obpabdorke CuSO4 — B 1,5 paza MeHbllle, 4eM B
KOHTpOJIE.

noKasaresieil MOKHO CYIHTh O TOM, 4TO Ooee
3()PEKTUBHBEIM CTHUMYJISTOPOM POCTa SIBJISIICS
TpuXoJepMHuH: OT 24 10 52% 10 CpaBHEHHIO C
koHTposeM. CuSO, TaKXke YyBEIHMYMBaI BCe
napameTpel cegHueB: or 18 go 34% mo
CPaBHEHUIO C KOHTPOJIEM.

5. BosgeiictBue Temmneparypsl Bo3dyxa U
MOYBBI, KaK  OJHOTO W3  BaXXHEUIIHNX
9KOJIOTHYECKHX (PAKTOPOB, OKA3bIBAJIO TIPSMOE
BIIMSIHME Ha MPOpacTaHHe CEeMSH U MPOPOCTKOB
COCHBl OOBIKHOBEHHOH, YTO coOrJlacyeTcs ¢
KOPPEISAINOHHBIM aHAITH30M.
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