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dzjdedj fjtojtcOBslIsSd BIsBOMMr tOMIsj dd2 o
BOo dzj dgdz’ o8 tcOfMlso witstisds . O Blc@E X j BEHM Hio j W
Zdecdztseczdzddetso sy EZHBHsdELIsd Gpr&EOOY dzdz 2
[78]. 1t8H Hj2Modjd Cdmoasls' fsdmasHdls
CtdzH j demOydd d3j % H 2dH Q@K Otc @ dsdizizd| j Gede’ 34 ¢ d L
sO¢C %ji o ekRBIWJESOYdd EyOmkekzjls dzd ¢ dzd dz |
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Ajdz2 tOBBlsr: dLbEydls! odzdwdadj dzjfd-lstcOd
dztsilsr , f tsdzlz yJ dzdzts ¢ tsfif {Osibipdz jin Ots B tefDB B e[ Sscfi3J dsde d .
d sy O2dtsmis! M BvY dz ¢cBEBR- O MlSO ¢ dzlsO2

[ OljtedOdzr dMmigdzdsists g QABEJSAc.Odzd L 59 Odzdz" 2 ¢
OB dzd W tOMIso tstc §f Ginsdg dztdsds tcO® fisdz € I8 © ddzd §in-C Pdz)s
tcOls) f Btzllzyj dz dzO S r Isdzsd3 §f tetsd L o tsH fiffldmlg)y dg }
sB@BIsCd Bdsd@zOMMmr &dMms Odilsdzm® ¢ @iy lOalstB)is dg e
Cdmdzslsr o MSOdzH Otelsdesdz J BE sMisdetsdz 2 D0 dz
dzj dzdd d Isj B jteOkztej] 96Auw, CEJHES®BESHIEZI
Brdz dzgj 2lstcOdzdL s9 Odz 6 dHtcOIstsdz OB ded v . 1 to,
MtsMis©e: MEkn §Ja-d Lo jdzdj~fidstmy M3 E®o, ¢ B dg-dzls dz'
Mis@oe BEHJjIs ElstsydswIs: mw .

[ Isd3j Isd d3, Ylsts tsBteOBBISSO BIMCOdskzmMO ¢
BB dzj 4 Ctdzyj dzlstcdteso Odzdzse s tcOMlso st O,5- Y4 o3
Gts, C0OC¢C Bradzs B dmOdzs 1eQdadjd4i%, [ 7edzj Is Sipzdigdei®
OBz iz v 6 7 %, OAf,c6Aq,dia0ms ighgle O " d 1 ,MIOF% tetsmd I
yd mdzj cides,Citsii%) , L(Gldw.tdsmlshmow L Odgs ) Y-sor N
ydotsmis! ¥ RBIMS OdeszmO de g & OdetEms sddkj ¥ Misg § vz

]l dZzOBBtcOIlststedz - toc z@dzikd ¥ 5 h s MBESIs fgdetsmls
Mz Hs9 OdzZO Y ted Mlsjffjdzvrn t©WOLBOO dzj dzadelz- 1: 1
stcsdzv dMftsdz L 59 OdzO HdMiIsd dzdzd tcts 0 O dzdzOW 9 5
267% dzr 2 twOMmlseo stc dzfNHA@Is O IsQ By ded Misj § j dzv -
g j d&3j dz0 figtisticlds® O¢ dzls O2 NOPED Y E MOk 2 9 ttOMmlso Stc
sjuddedd 2 d 12 yoOfmss. 1 ttsteO do Oed gz figg o3
2O 1/ 2 di of Mtslsr dzOf sdzdz dzd ko dzOy dzj *dzdz’ o3
1 smdzj t©OME dzOH S d @O Bz D 'OdzgS Yo BB S d
Mazts | ddijedziBscts § jMS O Ctsds 0,5 Md. 6 dzj tec
4 Hjd LOCAEZOHSCdIi i@ & OH j demMatsydHEI stedfyj i
d3j ewdzd dzO 8 Hjdzr 1 CMff jtedd3j dels©O. RifplsAg H s
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oMmMntsy Jd Misdre . ¢ § @ todistActifistnds dH | dz

Il ftsdzjer s Efdasesdws dLEyOdkd Hj2fsed]
dzdw 1:100.

dnJ BO " ISO:

1. s 5dzls tc s dz!

2. v j d3J dz2OJ dadOBts® s ud ded J Yyomse

3. [BttOBBISCO ftojf OtcOtsdy 5 o9jciloydd

4. v j di3j dzO, L Odztsyj dedz’ | sjyjdedy 12 yoOf

rdzv ftetso jHJjdzdw 3] dz€ tsH J dzv detsydzetse tsts4 € Myt
fls @o d dzO %1 201 thrisf) ] oD R jf tets@ftplst  dzd o  j ooz
(20 20 HjlOP LiPCHkEMRSH frlksO0), ©OMotH §toj
. CCMmfjteddj dals ftetso jHjdz o EMmdtsedwan 1]t

c[ljrlsr

f toc s on HY 6D Is desis Mlstefo. Is s

tiLkd sOIs

dzd ®

i tcj rodglsd2" o
v OB dzd YOdzdLw dzd j

zO B 5tc Ols s tefdAfs'G lssdz" dj iy M) dadzre JO dzff

1.

tc OL dzd uad@ Isos off @iz @dcd@jnisdOdizd W tg
IsOB d&zd Yy J
tcOL dzd ydz' n

o figAStofs)-ffs

fcjf OwOls s ofs - &zO

¥4 Mils! clpsBOdz Mtstels @ ¢ dzZs @2 MCd2 kMOl 2
] oS H ¢ = 1 Ottd Gdzlts O5 -
sjd df 1 s5¢®id 4 | Sg | §3| 88 | =g | =3 =8
agouds| Souim| 8 | 25 28| 28 | »S | =8 | =8
) 0 =z prd =z . ~ -
Cdzj 66
f tcts @) 26,7 | 53,3 | 66,7 | 60,3 | 33,3 | 407 40,1
(%, N
2
Il Mty d
Wob N 904 | 908 | 917 | 917 | 855 | 901 89,8
C dzj oG
f tots t@@dpy| 26,7 | 26,2 | 268 | 270 | 601 | 403 26,9
(%, N
12
Il mMatsy J
Woo N L5 | 9Ll | 913 | 913 | 867 | 862 89,7
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O dOdzdL qtelzw § tsdzlzyg dedz" § HOdzdz' § L IIsOB
LOBOYdoeOdzed] MjdBBvWdz ctesa © o tOMlsostcOr { t
o jdadOyidis | dzj ccd® ftotstcOMmisOdzedw Do, o fig HHzO8 €
tcOMmlsoatste nddidyuj MSd ydmstsets dadlstcOIs O jJOBRABISC
dzdyj dds  dzjtecdd ftsteOMmlsOded ™ -1500y ussgjdzdiy
dzdj ftosHBd dlsj dz dzs s s oL gy dfip [OedgddzdOHds  &1B
LT 90jls odzdwdedj dO twsmistseor j Htesyj mMiP- MmJ
cOBO®100 d 1:1000: ! dzj thcajws if-bAHaO0 ffldt@idzdtws t
~dBdUd Med udfmis™ 2 dzdlstcOls OBRBded W k¥4 dzj
tetsm O.) JIffjsis Mj 3w dz dzO@ o Mj - 9o OdRIESOOWESY r Is

tdLEd sOIsr dimdzj Hso Oded™w 5 o dzd Wislad ¥
edud MS@ Plsyf & ot fiplditedon O jfdpfitdzy o~ L Od3OYd o
ftojHMIsOo dzj dz@ o Is ORdzd W js M2z dedl O diEP sk @4 dzd v
s@zd yj 3 d 4dmizd$ 67 3
vOBdZd YO ZzZ@Wdzdj tOLdEZJyde = (o f OcOIsse dzO
floctecsMisC s M@ dMEdcIsO ¢ ZOQBOYJ o P 2 )

gt HdgV W H dzd dzC ditcj HdzgV W H dzd dz(

I Oted Odzls § 1 &Bd3 RL d3j dzj dedf{d-| 1 Bd3 RL d3j dzj dzffy-

N 3 (Isjd digsstetfdsy N 3 Is § dz' distc 0dsY

s 15 dzls tc 5 dz! 70,1 - 442 -

NH4NO3 1:100 75,0 +7, 51,4 +16,3
NH4NO3 1:1000 91,4 +30,4 72,6 +64,2
NH4NO3 1:10000 70,3 +0,3 76,0 +71,9
1 o) f Qw0 Is 51,6 -26,4 69,4 +57,0
1 tc Ptfc @IND00 53,2 -24,1 70,4 +59,3
1 o] { Q0009 64,8 -0,8 70,9 +60,4

O dzOdzd L dtekw sz yj dedz’ j HOdzdz j, sy dzts
ftcjf OOl OSkdodLdikzjls tsfistsar j §tgys mm
dzdj 2 yYyOfmtse dzO@ o fMmjrn Og Btc doGsdyldsO ~¢ tstictfdzj 19O  {f ksf
C Sdzls tots dzj8d %lz@ GSL70sj H dzv j s (5B (6208 %.0 Owlztf jj H tods
ds, By ks fejHf sksyEsy OtQlkt § 6l o @& ghls 2
hdj Mow2Mlsoa® OkSMddzsotsets kdfO. Clsts dzj
cOmsostE dBdyuj MSd ydhmsscets ddlstcOlsO O ddds dzg
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Gsor j ojhjfMmlseoO, (it Hipmsdesydlsj d ds, Wkd

s OB dZd O dz@wW dzad j] tcOL dzdyde"r = ftojf OtcOlstso

dz0

fetstetsfls ¢ tatas s OkMdatcls © ¢ ZEOOHGOGTo REPE ™ 2 2

gicj Hdz" W Hdzd dzC gicj HdZY W Hdzd dzO

] Oted Odzls | &® RL d3d dzj dzcffJ- | B RL d3d dzj dzdffJ-

’ Is j dz' dissts t0dx| ’ Is j dz/ distc t€0d3

s s dzls 6 s dz 453 - 46,9 -

NH4NO;3 1:100 70,3 +55,2 143,1 +205,1
NH;NO3 1:1000 55,7 +22,9 95,3 +103,2
NH;NO; 1:10000 53,7 +18,5 69,3 +47,8
1 6] § @QEOO s 80,0 +76,6 160,0 +241,1
1 o § @:E000s 51,3 +13,2 101,7 +116,8
1 toj § Q0009 46,3 +2,2 82,7 +76,3

t gl zdvw dzdj ©OL dePisdee t d.B) dzd W dzd § te Ojif @Dt
Z0 Bdtdiisteduyd MCdd 5 20 Bddi3istedud MEdd ¢
CEEsh 0 MMEEHO ddglodn @y CEteiBE@ls OMEAGRO M Ols
2 yY). udzjoO dOMME®A, (L OkBOYdo Odedj 2 y) . s

NH4NO; 1:1000,NH4NO; 1:10000 ftcjf OOl @:0OLsO A,: 140t
fff OtcOls 1: 1000C

e s

T N Lo £ a o,

t dApz8E )] dzdw dedy tOL dzd ydi t difiped €] dzv ded § tc OL dzdlsyst
2O Bdtdjstedud MCd) 5 O Bdtsdiibtedyd MEdy
Ctesn O MIEIEQ dOBBARY] MNj BFEHALSR O MselsO ¢ d
12y) . wdzj 9 O dzO fNBIMOM:1008 (LOBOYdo Odzdy 12 vy)
NH4NO; 1:1000,NH4NO3 1:10000 Csdzs o Szt O tcl : OB, 1 :

ftoj f OtcOIls 1: 10C
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1o bkeojddujddd fsHsdydls] d dshlsd L
12yOfmtse  dzO sfiplesh j Gnjlsofi wdzgiatsgj | g JA{QE Ol © dzO® B o
fsCOLOKjdd $O¢ Ctedzj?2, bkOS J tshmistss dzC
Lwwish (odfipdy (sd@BED Jwgy Misjfjdd tOLE

tiLkd kO fodjoscts dhmhdjHss Odd™ ( &3j
{iLkd O dMmffdj Hso Odzd™ 5 o dzd ™ dzd ¥s- 6O
tsT®j HilsOomilzidda’j o .0
v OB dzd yodziw dzd j tc Oiifls@ts@lss® s 1 2 MC O dzO Ik
Mstels O ¢ &R MSd2 ki

~
-

e [&7C 9 & -

S N o - e

~ o p‘-§ T %‘;@ 1Y) = =

| Otcd Odzls IR 5.3 2o | b€
@

S Jc:ﬁ‘b S8 £ g

0 9 n O ) ; -
s s dzls to ts dz 112 5,92 443,0 73,7 90,5
1 O30 ydo Oded j MmJj di3® dgytf| 115 572 | 4370 | 81,1 90,3
{1 tordin® dzd J 112 549 | 4153 | 83,2 90,7
1 OB0Oydo Odedj Mmj di3¥ dz | 104 501 | 349,0 | 87,3 88,0

AN desdsedui MSd] dzOBdzd Hjdedw S OL @ezd,
Zdo Ojls je®REo dzs 8 HBOMM' colfT ® OdO | o ff O ko
Ny j dzsmisd o M08 WORIs Iz 3 ;8 NG Oo dzjOdzd
Cs 1ss ftedoasHdIls € Ibtsdkkz, ylt Mmddy ogismw
¥ 02 desfyls ! 0-21%) des g dz® 1

1 OC dz¥ YRrdadijdzj Hlz j 03" 2 dzj 2ltcOdzdL 59 Odzdz 2 &
fsmdzj SBOBslCd BIMSOdsEMO bkinddds @Gz s
& ° bkfmdssdwi. u0OC, f(sdsydlsjd dsj odadw.
(Hdzd dzgz tetsfisCtso d Cttedzj 2 cEtesn @) Htojtf Ote
1:100. ) OBOYdo OdedJ dind & dgOMtststs HD o M F U &
Efiddzd o Oczts tetsfls Ctstedzj 2 o t5 -80ed@ o iz 108 dg j- Hdz"C ¢
odlsdj toBCUss 1dma] 1zo j dzdyj dedd § totsH sjdey d IS
BWdz Estesn @ HEs 12 yYyoOfMse dzOB dz6 HOZsMIs- Mz N
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tej ¢ fHtod BHotc] d3j dzdzsdz f tetso j HJj dzed d Gstetsmd
Misj 2B sgfigzi dgd Eddz. [ jLEzdz IsOsORB tOMyj stse
stetsmdlsj dz! dz § dzsted3 , tc 8 CAsedty HagH2lz, | d3t @ ) el ts |
otsLorh jdzgdgr » EZyoOmlsSC e otHGMBEREOM] d' Bzl
tcOMYf sdztsy j dzder = dzO dzdL ddzOR . 1 sH {1 Ctsdetse d .,
ded v § sdzd G308 IsY OSCd) (TQOBPSEl sz sl
f tsor fiffdidsts H 2 € Is dijal dis i€ ‘s 9 6 2@z i etz dg fts - te@-dzj dzc
ZOdzm O dMmYf sdz' L 59 Odhytwe ffigjdde tipCois mts Ltevj 2fifills o j dadz

Ajdz 8 HOdgdesets dfMmdzj Hise OdgdWw W o dzW jj-dsw
MSts2 Majdgr &OdzHh OW Isdzs?2 € Olsj dzf B Ofnfitsj-2 dzO
MisOo dzj deflztsR " dgdi dde j " j dz¥ Mdzj HEZEMPdJ L OHOYCJ:
diyj 20 IsjttedlsstedY o tHEMB Sc@® did Jd& d ¢ IHDe A
d efmMjrn JjJi HtodbtsltoxitsifpBEr®,) df RZFtizs s OH ¢ & C
Bestew 5B stedud MSdj § OttOd3] Istetlzis 6 ff Y dgff) IO 2 e ¢

tdSO sO0OtedzgOMOdz, ftedlssS tWj¢cd 1 JjdzOw, Wwg
ftocdtesHdzg » HEMistsf tod dsj YyOlsj dz' desfyls j 2 N dzOG s
CstessMisOdz. [Jj dMssC dORsH FIs@F Ot Esls pj
Histosy dats?2 MisOdzfjbtfzu ZOGHZDOt.dzO o dzss ts fiplg @y dsts d
ZOf cQo dzj dzgdd, ftetsdegdL rdfsQPlz’ tilzsESONd ¢ ISEHAOB L

s Otcd3OMOdz ftetslsj COjIs yYjtejL 1 zOeso OtemC d
fwejrnjd d dLdjddls! Metj dOftOodzjddj M
1 jdR@® BB EJqdzsdzj stej sls jj EkMmls! w, {( kzfgdks t
dzj dgdets j, ybts ftedHOjIls j2 MetsjBtOLAd 2 RO
020, 3 BilstcO® HEts 3,5 BIbtO, O MEtsMmis! Isj
CkdzHl. [ dzddzO 5 OtcizDH O zdsnis@®Bazy j B  dztsh
BOMMi2dz®0 CoOHW©OIdz » Cddtsdjlstetsa. (OO0
B, MtejHd Clter n Do j Htodhtstd, dsOSd
CdwirL €O, d djeorj ftedlststd, bOCd] C0OC 1 Ok
fdlsOdzdwy tcj $d MtsMisOoadwels Mdzj csoattj, BHBYH,
MlsOo dzw & Is-210 Pas getesh 1tbe | j d30O.
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ssdhstezdttso Oz ¢ Rt ssecduj MEs?2  f
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BOMMJ 2fids®dzO o daf® fPzitsgnis c s OW s B § degis M s giz& M ls d
KR COC cettdr dhtejBls' o] teh
ddzj HEze hdd3 1 sOftsds dqLEzyd ddw Isjtetcdilststed
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1087,9 460,5 190 87 458,4 880,2 0,0
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WjMmSdj fO0wOdjlster COkjdr . GClts hdoddg® d
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10 {1 SMmfjteddsd desOdz? dz = § dztsh OH S On  ted dzls O
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Miscanthus giganteugtstcls© s ¢ [ R ( G SH iSHPOH B d2 A
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dd ¢ dzd dz 19, 4N} 18,98 20,3821, 28 199N0,
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Y J
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d dBsydl MAzEzydl! f§imifjSlsdeds &3 M LY d3
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dzj 2 MmMjdz MEsatsL w2 Mise jeadgdushigdst diSteOsyfdive tstHiREs® LOs
Mstelsddzd dzls© o™ MSC WOy Oz dz' = f osSHS Bdz
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HApY dma L d&20ydlsy dzv dz" 2 ttsfils: o 2020 6. HE
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1 20y J dzd § BOMdzd ydzr = Ckzdz' skztce © OB SIS
Codsf dzd $ MO Mmddsdylsizts. ffjded sddsd ¥ Is Btsdz! "5 L dz
ftocsHsoasdz Mise jJ dzdzts?2 B L s OMmdetsMmisd Mmist@®dz ,
Mlss 8 Mjd MEBSAatsLW2Mlse J dzdzse s ftetsdL 9 sH Miso
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Ctfj oo dzs? Htotsdgr h dzj decletsls j 2. s j Bj d2@ W HO
fjjtcOBtslsCd ( MOBB -~Yj detizteEBIlss ) dzeitsear 2 CtSted3 H

Addz2 dMnidijfHesCoCod@Ptc Oo dzj dedw d tjL kzdzr G
tcOBIsT fts5 BOMEdqyde i3 Skdz sEtcOd3 © | &f OH dz
Misj fdHS £2 B dZOMIsd .

[OkjtdOd d &jlstHR Mgl s @dPudPoso sH
2023 ¢6. 9 uwdBdtemHadOtfizjlsdets A | hlsDazHE D | R
fsdztsy j dedats?2 o 8 ) dets?2 dzj MsMmisj fdets?2 L tsdej 1 O
wils™ 2 § Ote, fMRsHG SPBB] a®@v . wfshse §sfijo
dull) , BdYHEEGWH! | 15 Md3. |1 siiz®b, 25 ] 80 dz
BOMdzd ydetse s 7 dzaatizO o L Sl @, fMmig iy Gz )t fipdz) Y bz
[ B jClIs dmfjdyjsHedse@O dieffj2dzj S ydd wdBdtemMCtsB- sifr
Ck fsyes', katH LO ftMmjoOdkd tmikzh jmlige dv d
dz' 9 Odzgd W BOMdzd ydzr = S kdz' skte o Efmdsd g rn -
zOMmlis d . ANjdesdzsedyud MSdd dzOBdzé Hj dedw - Bt
CdzOMdzes BjIstsHdC | 5 Mswwlssdmfr sOded ¥ OO M
hdoOdzgdj tcOMmilsjdzgd?2 HotsotsHdddzsih!' otkzydeze M
BO2dzj -lc2vhjéc.j vtetsy O2dz" J H Odelaldmidftidefie Mo 1dD
desfyilsd . [ Ofpdzd ydetsfls: M j-@3k@aizdsy Gely ltdj@ 6 Oanf [ loz@
dzt€ d Mdzts Is dz' 21 ddts ffldd@dz O Is s ¢ tc GV0j0 0@ s to dff idslO)jdzgd Is ¢
sBtcOBBISCE 1 CMY j tod thfizjds®uAs diz” F s dzOaladas € st r
I . oIyl ~ns9 0O [ 5] .

I sWo B Isdz’ » T hyQdgissCitgods B § dztso j dzdzr 2
Mtej Hdzj czdgzmdzr 2, R OtOCIjtedL sy ftdsj-H dzj -
¢ ts2C Odzd j 3.

[ibijBtesdztcedy MSdd EfmMdzsedw o ctHr Mt
fts odzOetstsB j MY j yd dedztsmisd s s J A3 1 dctOdrdEdzEzs i3
sdo dezs ByjdeSk s tsftejH,jdzjded® f totsHIziC-Isd o c
tetse BOMdzd yder = S kdzt skzte.@ q dzs )t tsls a+ jj IsiAN Isz| paizc
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(1990), dwjojtedzr 2 (1994), etttk (1x:98),
HBEsdoe dzsiss ¢ d ftodc sH dz Hdzw fdzzygj dzdw o
30 M dz&@izq(Yso 1) .

5 0B &zdiwasLIv 2 fjlso j dzdzO% 2 O OCIsj tod Mg S @) tof tu tddy
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o HBBIC‘D‘]I]Oer-HBHJtGX
ljejld@Pl vtetsHO| [ G- &G -| 1000 Is © dr dptsttz,
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MlsOdzH Otclssdz doaclzMmls [ 6] .

J 2023 a@. 9 | BMkzHOwmMise jdzdz" 2 tjlgMiste
hjdadzr ¢ dMftsdz L soOdzde, odzj M dz Mistcls sdz dzO
B ZH 89 Odz ¢ 9oL H j-izV & @&zt 3z § 6 4 )iy disfditdzls) tai§izs
(5), gPofOsMEBsRBE (6), stoj Hdz] o sd ME sz
LicOdz MEBlBE (OB didMQ OBOHGASO sl ¢ s 5 (
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52,80) d EZtets)y Qdvdalz M(22, Y26 Is/ ¢ O) .
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dzso desds ddzmisdlskzlsj 11 RR[ s Wodzw jlsMmw gL HO
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Mstels BGlsdzd yojlsmwy ks Mls® MisOdH OttlsO 1
(totsy O2 dziep B! 1s2/,61b d MBtstesdz BZOMAzO dfjls D s
Mowild@ L Csjey Bt ccdzt CsL ddesdzOsse (13, 9 &<
slsdtsmdlsmwy ¢ ctkzftfj ddezyhdrs fdhjoeradydtets
Yd MSd yJjdede' » tdzj qdeso 52 d dzd detsdzj o 52 - 3 d to
CoLddtsdzOtse d GCdzj syoOlkSd o Mmird3jodz@c:0 qfeftdsLda,t
olklzr = d Hldyr o fweorhjdadzgr = HESL OR.

v OB dzdiyds L2v 2 lse j dzdzOvY R OOSCIsjtedMmMisdS OH Mstels
dzf 3 L @Q@Q02B1LFEc. )

4B j to) Odzd

lded BolsR L gy iuesu| J CMNNe g ¢ st oo
ytstols d sdedz detsflp ¢ 100J0-
fitcd SH, B ds, dzts fiPls | dzO, B dz, zOIlss{ € d
BE Bsdz Is %
t O witso 52
B ddzj 2 dz 93 2,34 48,8 1,03 3,8 14,7 0,15
Ll t6Odzd Is 89 2,54 50,7 1,16 3,6 12,4 0,09
sk sdz 92 2,62 50,3 1,18 3,7 14,1 0,03
55t ¢ dtd 94 2,58 52,2 1,21 3,8 11,7 0,02
sdBdtcw G 88 2,68 51,8 1,25 4,0 12,4 0,02
SB ddzj 2 dzr 85 2,74 53,2 1,31 4,2 11,3 0,01
1 4 s 0,21 0,11 - - -
gktej fdyod vwictseo OW
1 tsBjHO 69 1,73 48,9 0,71 2,5 22,8 0,15
] tOydw 69 2,09 49,9 0,94 2,6 13,9 0,10
rydS Yoo ts2
[ &&d u 77 1,93 41,5 0,70 1,2 - 2,2
stojfrh 75 2,10 42,8 0,78 2,2 - 1,9
| steydyO® B Jj dZOW
11 dzdzO 77 1,26 29,1 0,33 5,5
49 JIsdzO dz$ 77 1,33 29,9 0,36 5,9
L steydyoO MmOt flsms ow

] Odzj dzls © 80 2,98 48,7 1,31 4,3
] jtco gD ® 78 3,05 49,3 1,35 4.8
1 4§ - 0,24 - 0,09 -

HBLHOMGY | @Bs@sOtmydymsnoe,j fsmMSs?2 I C
JLdzZdz® (2019) fsls dAs QeSS ¢ g . iy § ERdZSHEO 2 dzts
202:2023 ¢¢. s PE PO fjsCOL OO Mmjev §OC d
Cbd skte® MjHd oMjr dLEyOj & 1OdE Gyfskisod d
3,20 (Mt 1 jlso2sds Olis/sod @S OMBicls | Odzj dzls O) .
COfkfmisdr & Cbkd bkte bty 02dshls! B' &O bk t
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1,86 (Ml [d&ddy) HE 1,95 /0 (Mt sto.
ZO bty 02 (Zhfgtsk 14 &&O) d 1,62 k/ O Mmtstls

4 2023 6. dzO | tsMkzHOtMmlse j dedets Misteistsd i
HeSlsdody 2 Ml toty dX Oslsded WO jhls MvC ssls Mskls
B tsdzj j o' Nt CEDMIs ' BOTHUHE) 2 , 2d Liosy O detsfyls: o
(2,09211s/ ¢0O), d&jjlk or MsS k2, &OGHE 1 CGBE S
ydsdedz 2 §-3 @btsE ) (7 8

[ Mdeso dzr | 2O tcOo dzj dedw MmJ dzj € yd sdzdas-c ts &
Bd G @S e j Zsmls' , kisy 02 dsfils! , &Ogdd yd
MCtsets kdf O, CfHOshyyoz®ifls: COyj Mo s &OM&O
fts detsor 5 ftetsdL o Swijls azj flz@] i35 Isj - dats dz

Hjdzj CydeddzOv ©OBBlO f § tsHMdd ydd S
flsOdzydd f} 1961 6. s dzOMlstswh j Bz &R dlsk
dzj Cydsdzdz 7 H 5 sy idj2dzder A ¢ d M Sdz dz-tso Od
dzd ydzds e Bz § MEj sy @ M o3 dede” » dzOL dpO-UJ dead
BdtemMCd2 91 (1993),udedtmMSd2 97 (2000),
(2013), J1Owwe (2018), oumfjn ( G200 f @M
12 (2020) d Mmtj Hdz MY j EHr'd2s HidtsdEtdse JS ds'dzH (AsQ et

| sor &3 fitmMfjCisdody di3 dzOff tcOo dzj ded § d3 M J «
MsLHOdzd ] HdzvW EMmMdzsed?2 wdBdtcd orf MisC tstsdzj d «
ots?2 CdmzslBe BBSdZJJ 80

] 20203 JesfkzHOteme jdedy 2 ] j Miste fizgi-dzj § 1
hjdedzr @ € dMytsd Lo Odeds, odzjMjde Mistss §1s
BB dzH s Odz € oL Hj dzr 9 Oded® Huts] Budtdc@ni tshiggtfts dgizl O
sdkz0d. uwbtels Hsht O+ EfflssPisE sy @ dy Yzt Ok abisdre
sdBdted, BGlsdzdyoOjlsmnwv dactds s ts talss@iz Rj te lsor r i 5(C IR C
(53,1154,3%6) d bk Esyo? diyj ddv,db6 9 2Is/970) (kOB dzd yO

vyistse" EmMfjhdts CodzCktcdteso Ols! i L OotsL

Slsd ud Miseo j dedz" 3d Mstels OB] Més Odzf H s th§ & R 54 M
%OV (EBcteOBBO oCd* yOjls ©OBskk & @psL HC
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p 11, ° . T X X v T e S e e
ded dzdz3ts yj o ddeszflsts2 ydor =) Motclstse 5 datsor c
Cleafield d SUMO.
v OB dzdiw@ LI 2 flso j dzdzOW R Ot OCIsjtcdMmMisdC OLBstcls

20192 023 GG. )

l1'icd 3 . | | d-f
soes [Hdedoue 00 (FOE Lo se o £,000 10 el oLyl
fited 5| fjdzw de, % s/ 60| 17 s | MCB" o
fils ¢ %
l Ogv ¢ 97 2,91 53,2 1,40 71,0 141 21,6
Riglsr h 91 2,47 52,8 1,17 67,2 117 19,6
vt jna 95 2,94 54,6 1,45 65,6 128 19,3
SB d dzv¥ 16 92 2,97 54,5 1,46 66,8 129 18,5
udBdtem¢ 99 2,78 48,4 1,21 85,6 152 26,1
1L H{s - 0,27 - 0,13 - - -

sO0Cdd3 sBteOL t5d3, MBtelsO d&OMdzd ydzr = &z dz' Is
st sMtsedzr dzad btsdhEsllddEftigs e Qkd , skzsyd L
ldHtsots] twOL dstsBtcOL ), ©BOLEZJYU) Mt@lstso
f OHdzs?2 wuwdBdicd EMmlts2yder 2 Mt d&OMdzisMhj
ftctsdinb 6 0.

1l dedzdtscteOW dyud MSd2 Mfdmse

1. stcdotsh dz@f Ctso, s. [. { Bl J € l&edneddz] jdzd ¥ to jtoH
ctsMizH OtcMisoa © o tOL atehlisdidnylsfy PdzgOMdif| ydlz" B &z
/I s.f. stwdotshdzr ¢, [.]1. MmMzfpdesg OS k! b
201911 r ff . 37 w(.1 7890)..

2. 1 JSBdi3d dzH Oydd 85 otsLHj A&z 90ddr @OMmdzd
Misig . ¢. [ tsh C s5dBts?2 dad Cteodz! [, g RDEL.9F), RrRMJdz

3. ZRBOC 59, | [ Omadzd ydz' 4 Cdz skter :
sjrdesdzscdw fHtotsdL oasHMlse O, Mtstels O, MsMlsOo
Cstodgdzj dzgdd SCtokzf dese s tose Ot ME SO dits dz
Bs2ddise, ¢.1. lEzLrdéfse [ [ f{ eddhHeOiE@ns 2 0l
300 fn.

4. [ JIssHdC O s jHjddY OGtsls] - &z dgi-g< d -
tcOdzd / 1 .f. [EEBHBIY, 1.f. vdhCwse, dF. a.
i?2 1. [ . Jszdes=Encer,i 122 .
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5, st jJ - Sfo, sSBHBHC O fsdzj o sets Giffr.lg Gtds/ 1 .
f ctsiegPls, TBB 85 M.
6. ulzdzj 23] detso O, ¢. s. wtels dzt d&zO BOMdzd Y
R. ¢. [ tshCtsdits? dzd € tsols I tdi"20P00 fy dzd (| de& 4 ) QLW &

7. Gorlova, LA. The use of classical and modern methods in rapg8zeast

sica napus) breeding at VNIIMK / L.A. @ova, E.B. Bochkaryova, E.A. Strelnikov,
V.V. Serdyuk // Proceedings on Applied Botany, Genetics and Breediviglume
180, Issue 4, 2019, Pages 1P%l.

8. skL dzj ytse 0O, 1.1 - tdLizdz OIr MmJj dff S yd
Yy' 1D OHds? wdBdted / skLdj ysoeO© 5.1 .0,- 1Tt
tctsH dzts 2 -fd@O@Qelzfsy MEts2 CdeW jtejdzydd ¢ oS Iskz0O
fd dzj Suydd, bjndsdtsecdd @ndfjdadp 0B BSisd!dls Hyg,dz
d 1CsdtsBdscd o Mmjdz Midgds dE s Ui feldsamjfnet 2 <
dmmdz Hs9 Olsj dz' MEtse s dqdzMiIsdlskzls© dgOMdzd ydz' =~
(CIBTA2022),AlIP Conferencd’roceedingsls ts 277 020065 (2023).

0. Hzostotse O, .1  ydeotdz 2 @GOz E€JOdz f tsH
[N ddzdOdzj J1RrRR[s [/ S.1. uwkottetso O, s . 1 .
G 114202171 " 4 ( 6i0Ck)..-33.7

m
il
m

urs 635.21:631.847.3(571.150)

[Rs{TRYTOGARR
o aftfrt RREVI @ sorfud A

S ZtemOC 5 opQizISIRRu .2 , [ JAdkursakovav@mail.ry
Y J todz] ytsoplizlg @Q2AME d h nychiemetcova@mail.ru

lojHjddisMisjq jdedesy ko jdzdud dedd deOfmj dzj c
e SdL gy dgzs dzj noOlSk tojMztefse d jiptsj Hf
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mMitsdzr €8 HiMWisddzi sd2 d&OLOH ofmj Isjrn desdzisa
dzj dzf c @Ot OB tslsS 2 M sMseBce ko jdzdyjddwj -+ WWj
ded 2, fwddsj dzj dzdd =~ dBdud MS dBa HusY Uy 6z s dade's
Isjdzed?2, dMitsd LtsoeOddd dMhékmmlse j dzdets o' 9§
It LOVWodzjdedv a3 dzdese drm Eyjdz" n, o dzOfhlstswh
Isdo detsmisd HOdzdz" = Isjrmrdesdzscd?2. 1 5t ss&kz, M,
hddd fseor Mdls! ChzaR ysrAadzts fiplso' dzv j sw  d Mfus-dz! L t
By detsMils j 2 1 CsMmdMmilsjdiz, O dd3j dedes i3d € tdstsB d 5 «
Istster §dzsRtsdzOL 9 Ols' BIStstedL z.

RMftsdz! Lo Odzgdj] BISECBtedL"™ EZdzzyh Ojls o MO
fpdMmisd &3¥ , Isjd3 MO &3 k& dfdsyd IQ)jjds frily" ~ff tsofjleBlzjiffrylisi o
HsMiskf dzr » Mdzsjoeo ftsyoer . RAdzsC zdzw ydw fj d3w
mMfsmseMmMlsezjls ko jdduyd ddt §tcdhashjddy tOfm
l1ted oo @ fiflaglaicd o3y dzlstse BT dzs [z Mls O dgdelpde) dzts
C oW tetpQ s teqffu Qf tod ddzsC zdzv ydd Mmj 3w dz tsej My,
Y O02desfmisd d Edzizyh 04 lse €10 Migle ssz W tcdz@ HBza| d d
dz2n 2 MbsdBzdzvIsste tsMisO d oish dr 2 d izd3kfdets BBts
Isj dz' des EMSCBtedls: ety MMOjIO©L & Lzisig @ W deleef) g 4 C

sOCts?2 1 WWjCl dBStstedL T sBbkMmdztse dzj dz Is§
o jdzdydo Ot ls oaMmMOMr e O h s ftse jton dzesis’- Cts
Mlsoalze Is dzOC Of dzd o Odzed¥ o dZOGd, MdzOB Y J dedt g
fsor hOsls EMmMss2ydotsihgb: CHd s Egd e Bt OC
908 ls tOLddydse j OdzsdedtlsdSd, vybts o jdujls ¢
Y ded® LkEtesy O2detsisd. [ JdJStstedL O BCOLT 90, lIs
fsyoe lz, Edazz yh Ojls BdSCtetsBde 2 MsMmMisOo, z dzlz 1
Cd fidetgls+ [ 1] .

RMf sdz L v dMeEMmMmise § dzdzetsy L Otc Oy § daff-J Mmd
BfSd3, L dzOudlsy dz' dets ZTrlasifipledf y deojQd Istnte d dgjtedspded W
B dzj tOdz' dz" » bEHtBtj dd?2 d ~ddBdyud mMédecoCilsd
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Isd o dztsfls HOdzdz" 2 d3j Is SoHO dfd=C Ca Ciils | RO -edzCts C
Isj dz' dz" diflsee@ddd d o dzOGF.ts2 ftsye O [ 2,

Il sy mMmj MokkzrHdedyd Mlsoe © M JdfiplsdIskz|
Bdsdkzsedd o Isjyjdzdjy t©WWHO dzjls © G JtsGtcOW (
BCtesBdzr = o] f OtcOIstse dz@3 tw@undizjr d<¢ kzdgzf Clstiztd
dzOB dzt H Odzd Ik dzlehnj dfdgits g thfifjdsts  dL | Adadists o0 Brdzts frpls,
BtsBsor' n Ckdz skteOR, d&O COwlstsW jdzj d ORy,
dedd ) BdClesesOdgf HdQU®sy s [ 4,

Ajdzdomlsswh jets dMmMMmdz Hss o Gl ey daatss Mdsy Iz
2O Jdqtstkzdvydr woOdizslzdL M IsOGOREtcddtcso Odz
Cdzksdzj 2 d dr COyjMmlsots o EMatsedwa K& tcj C
mMitsets CtOw.

[ i bsHdSCO d tBi j CIld9rsdefipfisd2) HsHfor Gsdzdifwidds o S H O
H Emddsedid ydzsets f sHMtBdsets "L W2Mlsea® o
d3j tojrdddipz h dzd o 52 Codzsydets? O] fugd todlatzls ® 25H ¢
Y J dedzts qzidgist datsdls fMtcj H dzj ¢ 2 dglz ) dzts d35, M%.MtsH | to O dac

RLEZYyOdzd odzdwdzedj Holzr hlIsOd3dits oy @ddtsfliplsd
tcOdedzj M j dzf 7 Mstclstse ¢ OwlssW j dzv |1CZA Gfe Olsts
BCtstedL ™ MiH | tey Ols-¢ tg i Rbi@ophaglisrregdlatris( h ds[O dzd31 )
¢ [ -6 toc Naglomussp. ( M Is © d3d32 )
gL SCtdzdzi Sydd A RAaBSCEA® REM] S dzEB dzj 2 df toj
zd fjtjH fsosMmMjosd qL toOMyjlsO 400 ¢ sftej {
MOHCE ftoseojdzd 15 dB@BOW o bttjrn ftoltstodesmlisy
SfrlsO %3 4f0dztstt OH! SHTIRER O d @zldzC dsh' Is Ot H dzw
IsO:sldzlstetsdz? B j L2-[ddiflede @Y yd db;0/ddfi€ StddL B, N s
2. LBBKEO EtesyOw d OdOdzdL MbttkzC Ikt
CdzOMdzets di3j stsHf ¢ df Oy 6l sd

tdLizd sOIs dmmizpd tse Gz W Emdzseodw o4 G J |
2023 GtHO lsdzd yO dzgAy d fdepdz! dgts 230w O fif3g Anty 4,0
Clss Mddz! des L OHJ e Odzs tetsmis d wWOLoadledy ¢
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p 11.°. A T S U L
Mlsy fJtesh dd MmMdd dzr § sMOHCH, ybtt EMmdeédddzs
dzj 2. 1 dzdlsj dz2 dzOv L OMEZr O COL OdzO dzjlasdzOG s
Widdw. 1jter j emMotH' f§wedddm: dzdh  'fMm-yg to]
Isj dzgd 2 h dzs d3j H dzj dzdzts, Cdzd yJj Milso ts-41 5 Bgjj HE &
Btsdz' " j. vuvB Gl tdd z&Eps@s OH.dzso j
s OB dzdiy@zd dzd ] BdS tedL Oydd KOs kzEGK BB® Wz dxls

U] R
{ s ¢ dzts dzg
22| cthud
- o lzntg ) I dasd ( N{s
l Oted O dzl P oo S tcids OUr )
g s/ ¢l % d Mise g, d3 B3/ ¢
)
g tstels | OdzO
s s dzls to 5 dz 21.96 - - 23.36 9.7 8.6 142
[dSstedL O 2551 | 355 | 16.D 22.50 10.4 9.7 146
[ dStstcdL O] 24.03 | 2.07 9.40 22.57 10.7 12.2 152
181 05 2.13
gtstels | 5L OO
s ts dzls to 5 dz 25.80 - - 21.00 9.9 7.3 149
[dStstcdL O] 31.33| 4.60 | 1540 20.91 10.2 8.2 163
] J¢tstcdL O 2885| 3.63 | 12.56 18.58 9.8 7.4 220
lrs
181 05 1.37 250

Lictsy O2 desMig ' OdAP tgfls tfos L Ote©® tOL dzd yoO RO M+ .
oddzO -23, 8® Is/ cO. uBwls [ BLOO 5§ OL Gdzmw ¢
Msedy Motsdms c¢jdzilsduimMédr Mtse j dedetsflisj 2.
9" AatsH CdzzBdzj 2, dets dzj dzO3dets G 5. fud dAmts tolsiZ® 49
16,2, bk MttelsO 152000 dzp ] 2 WH EOsdss tsd - Mis
hlsOdgds ~ 1.

[dS¢tstedL Oydw MmMftsmMsemlso s OdzO kdzkzyh j dzd ¥
(sOBdZdyo©l). 1JiMEtd ¢S5 ftsor Mddzsm! MEHJ e
hddzs! fMsH Stes0deqd J) Jipisd ©. wtsH |ty Oded J - dzd Is
dzts i+ s j dzdets E MstelsO | 5L OO, dzts tsfls
3j dz hj 250 d&ce/ Sc.

Il tBh j2 MbtekzCIlskte] EkEtotsy Ow {ftcj tsB dH Odzd
zdyo 2). L MO | OdzO dzd CdsQERMUs &F 0 &8 %t
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Ty x . - 11.°. A T IR R
{ 5L OB Bj dzd SOCB2 X j %-j8B)12f Stdf BT
MsBMisoso OdzO dzj Ctslststets iz d dak] digjj dzdfi ddzts fiide2® x| U
ktso COlstsW jdv. v Mtls® | OO Btsdjj ' MEh j
hd dzd iy B3V yaddd F0 d ke j dzdyddd ¢
Ctolztf dzgts?2 W#8OC Wwd JeBCE 0780, 8 £ MstclsO [ 5L Otc® d
Fojddyjddj Bodjj &BjdkSdn WwOSyd?2 ¢ ekt .
sy EkoJj ddudddm! §sH o dzd “Msdedhjlstd gz ¢ =26  dzjOfy
fso Mddz fesyjdls MOBs2 CEROEE?2 o frlj U
v OB dzdiy@zd2 dzd ] RBd S tsted L Ornyafsly QO Sidstddds Wsjzdez

[ICE AteOS ydw € dzzs dzj 2,
| 0 qodls dzj,@/ ¢k 030 | 3050 | 5080 | 80120 | >120
] OdzO
s s dzls te ts dz! 489 12,0 44,0 44,0
[ S stedalO, 536 3,0 24,2 72,8 -
[dSBstedL O, 503 8,1 10,8 75,7 5,4
{ sL OO

s s dzls te ts dz! 582 15,2 15,2 56,5 13,1
[ S stefal o, 658 19,8 39,5 35,8 4,9
[dSstedL O, 607 16,1 30,4 33,9 19,6

Il " osHIL. f dSsted L Oyd ¥ tsdzt€ YOdu§)ja@o dzd W dzd j2 - dzO
smls: d COyjflsots setdh Mbtktse SOLOsY | d
Yyddedetsets f jtoedtsHO. vitctsy O dats fipstl6, Bo,ts o bz ifd EHADIS
{ BL OO -1d80, 4192 ,f6tcd Lictsy O2 desMB G, 820 L ts@s o &
Mstols soydedatgififzd MiH j ey Odzdj CtcOn BOZO d¢ -9 dIsC
HOdztsMm! dzOS B dzjded) dedlstcOlstse o C dedaO@tsn do
Csdzd yd Mlso s dzj Hfflste]jdes chtsO dztelzOUEfdzd W 1 1 s .

2. 1 kfmdzsedwrn HdzdIlsj dz des?2 L Ofpkzrdz-{ tcd
cOBdyjMsots Cdkedaj2 kojddudddsh' §tod dfi
sz MY stcdddtetseo Odzd ! € kBB5A] G EzCHE WEedPC y
Mstels® | OdkO ko jddyddny o' ~-&0 6 @Y 8wl
MstelsO { sL OO f§tosdL s Sk ol ddad-3 O Cetafisdx)
3050 ¢, ~ftlkw do Swsdkdyjhmsets d &OMMO o i
oB3d S sAgdd .
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Il dedzdtscteOVW dyud MSd2 Mfdmese

1.1 " cOh do Odedd SEkdzilplets s Cd3d ¢ Bty Mmts(Bz H s
f QJRL: https//agriecomissiortombasévyrasichivaniekultur-s-mikorizoi.

2. MHtwitse ¢. 1. CWWjClkdodasMmis! dzj ¢ Blstst
sfmMdese ] BOCIKjtd?2 d ctdB /o (OtclB.2MEtktgds des@
v Ctseo, | . | .JulSicis@dzEiarQ) /s/dzOdz' desj OHOY Isd o dz
mMestoded ¢ IskOzYsSsl®s - o f&Mm¢ 19 (67) [/ -1 A ¢l
[J @y "MEOWw IdfsecdwORdd e, 2018

3. 1 O Odzddz A. A. [fsddBdL Oydw f dlsOdaedw
flsjd3 Wstcdzdtetso Odgd ¢ et ©OMisq Isf dznzisd3 tc @iy ls § dac
dzv tedats 2 L € Stz B j dz2' Ctsor j BOSIjtdd, gL s
LHOdzdj dzO 1 Ists?2 sfipdsss ] B st @ OkDSFOP O dz
d6. WtweSCtse, [ .[. ¢cSBBJd, ¢.1. sldpyjtapififse , ¢ s
"Jtod | dzls d toliske @iABajj dzls Odz' dz" | dMMmdza O G Odzg W ¢
t smfirdkd 8. , -2.003 .

4. sktehmOCso0O I .uw. [frls dimftsdz L s Oded W
d BdECBtedL™ o Ijrndatsdzcedwrn oL HJdz o @Q@dedVw
sO2MEtsed . GOV EAsMOC s O, [ . ¢ .ds @dshipd W)dir® )/ ¢
-6 (-®&Ny.. -2Z2.0

5. wbikzfddzO [ .¢. (s HJOLBLsWd » BC
B dzj tOdz! dzscts fdlsOdedw MOAzd dzif )y kB o dhsd 1 4 o3,
CtcOfp. ¢. wlskzfddzO, [ O] tcgPtMOINe P jhgicdrs
detf @Yy ME 82 CBda Jteddzydd (M d3d Y HEzdzOtetsH dg
C 1 dueRd SEEB24 M dzlsv Blc@®tc @20 d&z) . by .v5B.202 1 .

6.f] isBHdCO I MmstclssdmMfr BEddw ¢ § tstlef 61sd3d
1985.i 36 M.

[mh
mh
mh
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urs 633.16:631.5(045)

gafltrfuzt ¢U

3 1 ¢
1 {1 3zr1RC lr

1ReJ Rl {1o1RE
¢1£s&l cvyl{

1 t1C

[OC0OjosOLPUvRL dd3. u. kegkdyd@ndathg dzO, 1 s,
vskzteB ] C Bos@Lpp.ver.U, . ©. wj2WEkdkzdazddkO, (s,
v OlsOted dzy) & U | P kafzgn@bkru;
v OlsOted dzy jag J1[{.0fd.izls ©2 ME d 2 kafzén@bkrut A ,

10dBtsdzj j Usfbkzdwidsy d3dd o otmistcj B Bo Odzdz
Mlse j dzdzs s ftetsdL osHMlseo ] Bdtdsedud MSdiB] s
ded § o §H Midfots FRAOB@T 5] , WodzW ¥ Isfw fdzj H k- dJ
dzn § CSbkdz skter ( B3dzdz.2 0 O)X:P CUSRY, dAPRPY , 0 MHsw
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h § dzisdgdzts d3 Isw 3 j dzts Iz 6 3] dgdfiefiq laug dnt€ tsa&tisO dgisdp Is O 9 O .

1 d¢O ftsmjodzOV IstcOHdyYdBdzdets oL H jEZN 9 O)
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sde dzsfmisd dQug Migs O30 .

161


mailto:rmyakhutova@mail.ru
mailto:rustamkiraev@mail.ru
mailto:rezeda78@mail.ru

Tyx. - 11.°. A T S U L

[Mdese dgs?2 yjdzt ¥ dMMmdzj Hse Oded?2 MlsOdzs
G dtsWsdzH O od¢d ftMmMjodats?2 d o' HjdzjdeHi dL
dz" »n dgddgvC Yy d MmMtsclstse L jtodW ZtcOy) degtsets dzOf tc O
[dzv HesMisdy d ddy §simisOe dj dzdets? Witedfd daPrs dd Ld:
tcsotsets G jdtsWisdzHO dL Ctsdzdzj Sydd 1Rt GFd3.
sitedOodz 5 Ghdeso dp dedek gL B 2 figlezas 5 dedzls MC g3 § to
dzd dzd Westedd™ Hdzv dMfsd L seOddY o Mmjuzn Cyd
dzs W Ztc Oy dets Gjied WzOf D@ dedz' RBFlssHT d JdMissydzed €
mjdd Cydd odSd ¢ i ddday? §deds Holr ClistColaizts fifiis)! d3j
dCIszOdz! degsmls' ¥ ftetseo jHj dedes? tcOBslsr fipls Odzts
Mlsjfdets?2 Lisdgr t(JMfEzedzdSd 1 0O0hCtemiss@dz 7
tesots? Cwldrdtj Sqydf.d 1 . R. 1 OQaddzso O s COsd3Yf dz
Cso o Mjdzj Sydd MmMtstelstso L jtodetsW ztcO deOc 5 I
sjtcedOdz 15 ftedL dzOS O3 cOBdlskzmMO, M) d3jtsdzdats?
fplsd MmJ v dz. stdzdzj Clsdotsdz kuj dz' frte s ts e jisds
N dzj S yd tsdzdets @ sHB BB IO teds@ df®,j df ]S d -  Otc d d
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l1tetse O 50 23,52 | 9,49 | 52,00 | 7,00 | 4500 | 1,34 | 40,34 | 17,53 | 5,70
l1tetse O 50 23,44 | 10,35 | 50,00 | 7,00 | 43,00 | 1,46 | 44,17 | 16,01 | 6,25
1l etsB O 50 22,64 | 10,55 | 52,00 | 8,00 | 44,00 | 1,49 | 46,58 | 1518 | 6,59
ltetsB O 50 21,18 | 7,71 | 38,00 | 8,00 | 30,00 | 1,09 | 36,38 | 19,44 | 5,15

Totak 200 22,70 | 9,56 | 52,00 | 7,00 | 4500 | 0,68 | 42,14 | 33,56 | 2,98

sdf dajffpenddy ¢ ud teded yidds? B maEdls 5[ v

l1tetsB O 50 3462 | 9,31 | 59,00 | 18,00 | 41,00 | 1,32 | 26,90 | 26,29 | 3,80
l1tetsB O 50 33,12 | 10,70 | 57,00 | 19,00 | 38,00 | 1,51 | 32,31 | 21,88 | 4,57
l1tetsB O 50 3060 | 8,27 | 52,00 | 19,00 | 33,00 | 1,17 | 27,04 | 26,15 | 3,82
l1tetsB O 50 3392 | 935 | 57,00 | 20,00 | 37,00 | 1,32 | 27,56 | 25,65 | 3,90

Totak 200 33,07 | 950 | 59,00 | 18,00 | 41,00 | 0,67 | 28,73 | 49,22 | 2,03

(e

df dajffpcnddy ¢ dzdf dgv C soil3 (udkifslojils v [ v

l1tetsB O 50 37,26 | 12,11 | 67,00 | 18,00 | 49,00 | 1,71 | 32,51 | 21,75 | 4,60
l1etsB O 50 39,02 | 14,71 | 66,00 | 19,00 | 47,00 | 2,08 | 37,69 | 18,76 | 5,33
l1etsB O 50 33,86 | 12,21 | 67,00 | 18,00 | 49,00 | 1,73 | 36,06 | 19,61 | 5,10
1l etsB O 50 37,08 | 13,49 | 68,00 | 19,00 | 49,00 | 1,91 | 36,38 | 19,44 | 5,15

Total, 200 36,81 | 13,21 | 68,00 | 18,00 | 50,00 | 0,93 | 3588 | 39,41 | 2,554

vdf dijjfip® dad ¢ B tolzfdzed yod,;? e(tgdeflyjils v v

1l etsB O 50 37,42 | 1431 | 77,00 | 16,00 | 61,00 | 2,02 | 38,25 | 18,49 | 5,41
1l etsB O 50 39,46 | 17,35 | 75,00 | 16,00 | 59,00 | 2,45 | 43,97 | 16,08 | 6,22
1l etsB O 50 40,36 | 1646 | 77,00 | 16,00 | 61,00 | 2,33 | 40,78 | 17,34 | 5,77
1l etsB O 50 38,46 | 16,51 | 76,00 | 15,00 | 61,00 | 2,33 | 42,93 | 16,47 | 6,07

Totak 200 38,93 | 16,11 | 77,00 | 1500 | 62,00 | 1,14 | 41,39 | 34,17 | 2,93

vdf ddjffpandgr ¢ € dMmdzed yidss? s(tudgd)ls s [ v

ltetse O 50 53,60 | 18,01 | 100,0 | 20,00 | 80,00 | 2,55 | 33,60 | 21,05 | 4,75
ltetse O 50 53,06 | 19,69 | 85,00 | 17,00 | 68,00 | 2,79 | 37,11 | 19,05 | 5,25
ltetse O 50 57,90 | 18,35 | 96,00 | 25,00 | 71,00 | 2,59 | 31,69 | 22,31 | 4,48
ltetse O 50 52,04 | 21,72 | 91,00 | 20,00 | 71,00 | 3,07 | 41,73 | 16,94 | 5,90

Totak 200 54,15 | 19,48 | 100,0 | 17,00 | 83,00 | 1,38 | 3597 | 39,32 | 2,54

vdf dajffpandéy ¢ &3O L)ty 2 (iulh 1 (B)S datfus[j s

) tetsB O 50 | 94,30 | 27,95 | 155,0 | 42,00 | 1130 | 3,95 | 29,64 | 23,85 | 4,19

) tetsB O 50 | 96,26 | 34,11 | 154,0 | 43,00 | 1110 | 4,82 | 3544 | 19,95 | 5,01

) tetsB O 50 | 9138 | 37,85 | 155,0 | 42,00 | 1130 | 535 | 41,42 | 17,07 | 586

) tetsB O 50 | 96,78 | 32,95 | 153,0 | 43,00 | 1100 | 4,66 | 34,04 | 20,77 | 481

Total, 200 | 94,68 | 33,22 | 1550 | 42,00 | 113,0 | 2,35 | 3508 | 40,31 | 248
[BBBN jddets] L dzOyd ded §

Totaf | 1400 | 45,63 | 28,15 | 1550 | 7,00 | 1480 | 0,75 | 61,69 | 60,65 | 1,65

"y Is Ols d f lsicfddiy dztsN Iz W J l5thds, Hiddg .j; Ofed W o3j Is d infe §) @ zjA5 D DEIES s [
tsIs Gdgly dzd j max inddd € ) d By, 7 dfgdizd dslz dIlim i fAadf,Of @ L sz, ts M figfds; € GOV fy d3;
TesL WWdydd dzi8o; td ®tc'd ©de ff , L dzO Y # e § H JoeztRIOQ 1§ <[ 2/82);P1 (5 laiz
fglsj d dzO" hdeC O Ydd bsydshls! f'lkOo,
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x o o n o o o X x 7 ™ - o X,
s , X . 1% $ * s 2 X s

5 0B d&zdiyG dAMOIsj dz' dzr § MlsOkdmisdsd

HGOdRj kO |

ltese] N | [ [wsf] max. | mn [ ol if Nm | Cv% | t | P%
vdf ddjffpanday ¢ 2 BOBazfUygau 2 (idf i (B)s dzfus[] Us
1l osB (50 754 | 2,79 | 17,80 2,00 [ 1580 | 0,39 | 36,98 [ 19,12 | 5,23
1l osB (50 7,74 | 314 | 16,40 2,70 | 13,70 | 0,44 | 40,52 | 17,45]| 5,73
1l ttsB (50 7,88 | 358 | 16,10 1,50 | 14,60 | 051 | 4547 | 1555 6,43
1l s (50 7,16 | 2,29 | 1230 | 2,90 [ 9,40 0,32 | 31,96 | 22,13 | 4,52
Totak 200 | 7,58 | 2,98 | 17,80 | 1,50 | 16,30 | 0,21 | 39,27 | 36,01 ] 2,78
vdf ddjffpand2y ¢ B tolz fydzad yidd,;? B(tmde 9 ls v [ v
1 tsB (50 585 | 2,68 | 13,80 2,20 | 11,60 | 0,38 | 4583 | 1543 | 6,48
1 etsB (50 569 | 2,75 | 1360 2,30 | 11,30 | 0,39 | 48,31 | 14,64 | 6,83
1 etsB (50 585 | 2,72 | 1300 2,20 | 10,80 | 0,38 | 46,45 | 1522 | 6,57
1l oisB (50 535 [ 1,98 | 12,10 [ 2,20 | 9,90 0,28 | 37,01 | 19,11 | 5,23
Totab, 200 | 569 | 2554 | 13,80 | 2,20 | 11,60 | 0,18 | 44,69 | 31,64| 3,16
vdf dajffpenddy &y teded yiods? B mdglsj & f v
1 s (50 9,47 | 3,20 | 16,70 3,30 | 13,40 | 0,45 | 33,79 [ 20,92 | 4,78
1l osB (50 8,76 | 2,78 | 16,30 | 3,50 | 12,80 | 0,39 | 31,79 | 22,24 | 4,50
1l osB (50 841 | 2,47 | 1590 3,90 | 12,00 | 0,35 | 29,36 | 24,08 | 4,5
1l osB (50 9,05 [ 2,16 | 1420 460 | 9,60 0,31 | 2391 | 2957 | 3,38
Totak 200 [ 892 | 2,69 | 16,70 | 3,30 | 13,40 | 0,19 | 3015 | 46,90] 2,13
vdf dAjffpanday € dzd f dgv S seirly; (BuddktfSl9dils v v
1 sB (50 8,66 | 352 | 1620 3,20 | 13,00 | 0,50 | 40,58 [ 17,42 5,74
1l osB (50 8,40 | 3,79 | 16,00 | 3,20 | 12,80 | 054 | 4514 | 1567 | 6,38
1l s (50 7,70 | 3,27 | 1650 | 3,30 | 13,20 | 0,46 | 42,45 | 16,66 | 6,00
1 etsB (50 8,05 | 3,23 | 1560 3,50 | 12,10 | 0,46 | 40,12 | 17,62 | 5,67
Total, 200 [ 8,20 | 3,45 | 16,50 | 3,20 | 13,30 | 0,24 | 42,08 | 33,61] 2,98
vdf dAjifpd ded ¢ Btz fnded yidd';? Btgdeflgjils v [ v
1l isB (50 754 [ 2,73 | 1450] 3,00 [ 1150 | 0,39 | 36,14 | 1957 | 511
1l osB (50 751 [ 2,73 | 13,20 3,20 | 10,00 | 0,39 | 36,32 | 19,47 | 5,14
1l s (50 761 | 2,82 | 1400] 3,00 | 11,00 | 0,40 | 37,03 | 19,09 | 5,24
1l oisB (50 751 | 2,69 | 1430 3,00 | 11,30 | 0,38 | 3580 | 19,75 | 5,06
Totak 200 | 754 | 2,72 | 1450] 3,00 | 1150 | 0,19 | 36,06 | 39,22 2,55
v df dAjffsagdes d fdzd ydz' 27 6f b B )sdztfds[j Us
1 otse ( 50 [ 14,18] 5,16 [ 29,70 6,00 | 23,70 | 0,73 | 36,41 | 19,42 5,15
l etse ( 50 | 13,98 | 4,70 [ 27,80 | 6,00 | 21,80 | 0,67 | 33,65 | 21,02[ 4,76
) s ( 50 | 1455| 5,15 [ 2950 | 6,60 | 22,90 | 0,73 | 35,39 | 19,98 [ 5,00
) otse ( 50 | 13,42 | 557 [ 29,70 | 6,00 | 23,70 | 0,79 | 41,48 | 17,04 | 5,87
Totak 200 [ 14,03 | 5,13 | 29,70 | 6,00 | 23,70 | 0,36 | 36,57 | 38,67 | 2,59
vdf djffpandzy ¢ BOBaflgan 2 (idf i (B)S dzi{us[] us
l tse( 50 | 2562 7,89 [ 4350 850 | 3500 [ 1,12 | 30,79 | 22,97 [ 4,35
l s ( 50 | 27,40 | 8,31 [ 4210 | 860 | 3350 | 1,18 | 30,33 | 23,31 [ 4,29
l s ( 50 | 2587 | 9,25 [ 42,70 | 8,90 | 33,80 | 1,31 | 3574 | 19,79 [ 5,05
l wtse ( 50 | 27,18] 852 | 4350 | 9,00 | 3450 | 1,21 | 31,37 | 2254 | 4,44
Total, 200 | 26,52 | 8,48 | 43,50 | 850 | 3500 | 0,60 | 31,97 | 44,23[ 2,26
[BBsBN jdadatsj L dzOyJ dad j
Total | 1400 | 11,21 ] 8,05 | 4350 150 | 42,00 | 0,22 | 71,78 | 52,12 1,92
[ BB j dadzts § HdzZw eofMmjets dBOMMde © H Odzdz

22,70N0, 68 M §tod il ditsh jHdmijdH jesy®igpol0 (Cmpe
) €OC 7,43 d OBftsds sdsksdgd Oy

zyomék jr.6ddbj 802 B tos@ifin &f=25 M M (6
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R - el X . %] x,s X7 LT T, sl ™ s
o 1, 07 ©OLO. [BBh jdedesy MtejHdzjj wtsmlsd
B lstse (=(6Max fd;7, @i Md) ¢0O0¢ 3,53 d OB Misdz
43,0 fds.

14 Bd dad § Lsdd@ydodgf dd od3ts dzts H dz f ©ai3) B sC @IS O It
h j2¢d Testdvmistsd? %Jj 90tedOBj d d&f a3 (Hypd3. s
dzj j LdOyjdedj (27, 40N1,18 dik), LOWJdS Mt
Emdzscedw s dz20 Ep OB jls alf ftc] or fisd @ O Mz dz:
(25,62N1, 12 dBRk) bOdk xj dO 1,79 o&dnddd
Mdo O HOdMzdz" 7 MicjHdsj j HBMIsIE dzs 9 j dzd usf dz'
dzs Isdg’ 7 o] pFiARS S O( pelslx 5 misdg) $OC 5, 1D-d O
L sdzj, tOodztsds 35, 0 d303.

10 Gdps S ) M wlsdetsmdlsj dzi dzts B 56 Odss g - ff 5y
dzdls)ls MIcj Hded § L dz@Bj, RN 0B 7cd dIsds ( f tesB O 4]
(ftesBO® 3), yYlss HOds ftjorhjdddj dzg® 1, 1:
EyomlsS 0n dejziteds fRdztsixfddzO ! O a ts By ls 45 i dzdz0 vdzj & C
ttOMY toj H dzj dedw MtejHdzedn L dzOyj dzd?2 I1OCMOYyd:
sts?2 ddzd ddzts?2 dpjHesic s B Ld RdzoHRdzvIs jSd@n j dzy d 2 .

I " otgusmls  twWOLoadldj dzjmde 7 Ckdz ldsztc Mt
tedd 1 OdzOA dzd dz$ 56 5 tedsjHiindedsQ j fipls oD fylsdfy jlsdts
fMfw BsEOlMlsoatsd dzj MstcOMmis ddsQ al ¢ih BY kzdn dzts © o &z
dzj MO. [kyhdy kOCMOydtdzds j ¢ OL Olsjsdzd B
dzj § o' Moehddf dssyf sye d GfldBzBEsdR ko dzOy dz

1 dpdzdtscteOw difsHCd2 MY d
1.1 g My sdetsoe , 1.1, 44 dzi CydsdzdzOwv tsyg ¢
sBr Cdztso j dzdets?2 BJ stsH OB Bdsctsd tcdztse - O dzO
Myijbdse® // RLOjMisdw or Mh dr-tazZDWgR@lAzI = L (
T 2/ BR2.616B.8
2. 1 J My sdzsoj ¢ yld.sldzdzO¥ j dsyJ dzC O  dz® s’
sB" Cdetso j dzgdets? ( Pinus sylvestris L.) ¢t
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1.-1. JiJMmMmyjbdtsoa®© // 1 jMmMlsdedS v OtcOIstices MG 5«

MdlsjlsO dd3. 1. RrR. J Ooaddzse O©. [ Mmisj fipsDizjldddz" j
20120 - Oibd.. 17163

3.1 JmMMmyd sdzs o, 1.1, [ dese sd3j tedzOW  d H j dazls

mMemdzr tB'" Cdztso J dzdets?2 ( Pinus sylvestris L

hghgC / 1.1, 1 jiMmmyuydsdese, 1.1 . 1 J MiByJ Isdat

¢t dlbgge il 20127 - 3 {8518
4. 1 j Mimyj lsdets o, .1 .. dtcOQo dzd Is j dz' dzOW s

sB' Catso J dzdets?2 5 f OtcORRj IstcOdz Mmj 3w dz / .
l jmMisded ¢ [ Otc) v L. g J tod Vv & t6dziinL s BWiRdigs.c d v .
(14).74 .7113

5.1 JMMmyj sdzes o, 1.1, sl dzj ¢ MdzOW sy j dz
sB' Cdztso jJ dzdets? s § OOz IsteOdg motsd [/ I&l-. 1 .
dzd ¢ sOLOdMEtsets EtsMmizH Otcmdsg JsRERICS 20 ¢ {tc240)dzt
4. THS

6. 1 J MMyd Isdzts 9 . [ dzse s3] edzOW sy dzC¢ O f &z
sB'" Cdetso j dgdzts?2 ( Pinus sylvestris L.) f ts
I .1 . 1 immyibdtse, 1.1 . .dad§mihylle dzeisR@38.ly/ b fu ]
- 3 {®¥5)1B1

7.1 JmMmyjlsdzse, 9 dded)y JdelPetizd¥WdsoOoydw ¢Cf
Hjtcjo! jo MmMefdedes®BY Cdz. 1. 1 jMmMmyjbdese, 1 .
or Mh Bdz'zryjL O jHjded?2. [ jMdes?2 RO 201

8. 1 MMy sdzesoa © 1.1 . , I dmmyd sdzseo th - 1 .
Mlso ® Medzr = Hjtcjo! jo MmMsimds sB'" € dztso j dzdats 2
1.1 - 1 d MMy sdztse O, ) I + JJfisiy ugjBlzdmwofif S /5/2 R
dzdigp ¢ s2 OCI@AIA.WBIJ'df . T20 93D.6

9. 1 J mMmyd lsdzts e O, 1.1 - RL &3] dzyd o sfls d3ts to
dzO¢ dzts dzts 9 t52 f zO0dzlsOydd § dz¢ mMse ™ A Hytej o' j-
sylvestris L.) [ 1.1. 1 dmMmyd sdzseo O 4 -1 .1
Isd ¢ dqidzgf ¢ RP.1 7. v tsdze 2 1iRE.8DOIR10.18699/VI17.237
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10. 1 ifMmyjbdesoa ©, 1 LP] &PS Hary ftsddget § H Y
da’ sB" Cdztso j dedets? 2@ dzj s d3j dedzts 2 f dzO dzls
1 -1. JdimMmyjbdsso, 1.1. 1 jimhyjbdtse s-1. R
osd MEBEE eMikzHOtemise j dzdzse s Isj n dzts dztdsG d y 4 f
dzse dw . H 8 testeasOid2g2R. - 3 (8 3)2r9

11. 1 j MMMyl Isdzso O, 1 . 1 . t smls ¢ dzsdzss- § dz
9 J dzdzts?, GilstsB tcOdER &2 ossdDmjisdfstdtts MBI dzs] ok
Il imMmyjbdsea O, 1 .1. 1 jiMmMmyjlsdestse, ¢ bylletin. | st j
T 20210 © . 2 51,4 .71464DOI: 10.18698/25424682021-4-5-14

12. 1 jmMmyjldceO, 1 .1. (M Cdsdize {d
dzts2 dzO dzj mMtsmj d3d dedets?2  d&zOdzZsOydd ots | &zOH
l .Y finpudisbdetse, ¢. 1 .[] drtoegs &so/,/ @.i@gllisy tcB & @dzH 6
Oz ydgidzj Hs9 Ols j dz' MEBE B ddzMlgd2BA2IS O ). i dzts G
g . 13R.8O0I:10.21178/2078080.2022.2.18

13. 1 ijmMyjbbdtsea®, 1.1. RL&Jdyde sthis: d
COLOIj dzj 2 Cdzsdzse ffsfydgtso BB GHdptcg jodedet®?  dzO
f zOdzZsOydd ot | &ZzOHddBdtemME s2 B dZOMIsSd [/ 1
¢ . 1 . Q@fsdsn, b6.1. |Bj dzse, .1 JtedzOlsmi¢ d 2
20227 U . 40,4 . 12689

14. 1 ifmMujlsdtso © .1 OsmMIdhMmpdisdaso stbot
eatSLHOdd] dzjmder » Ckdz skte Msmde B € dztso
mMEts?2 tBdkOMIsd [/ A jbjphhbd s :Ddizs Msls j - dzd
2022. 1 7 175.2D01910.21866/2054304.2022.239.5%5

15. | Stcj dzts 9, ¢od. qdzdz gy OSiEWPL Olsj dzd d My r Is
Memdzer tB" Cdztso Jdzdets?2 o |1 Y JeBtetsHME S2A5-5B dz(
o 0, 1. 1. 1 mMmyd sdese [/ GSIszOdz dz" § ftetsi
d3d M HdztEA dzts 2 -fl©@Qsizsy j MC 52 QO daWdgsty jsdeyd o, 0 210
sBh . tej H. dlgsodp@Q. Ju@®BiZW dz2OEy.tewWiskzn.C : 1 Tfil RuD 8 .
g. 187
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16. | Btoj dzts o , d. 1 . dtcOQo dzd Isj dz dzOwW sy J dzf

fdzé Mser -~ HJyjtejo! jo Mtsmde B Cdztso J dzdiEas?  dac

toj dztso , 1 .1 . 1 J fhfpuuildsodigsoe O, / I mdets 2 deljiflRB. stc j C
Tu. XX XX, . T317.

17. Besschetnova, N.N. Differentiation of the plus trees of Scots pine on the

physiological status ofytem / N.N. Besschetnova, V.P. Besschetnov, N.A. Babich,
V.A. Bryntcev // Lesnoyhurnal [Russian Forestry Journdl]2023.71 = 4t tei 9
25. DOL 10.37482/0534.03620234-9-25
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urs 630*232

{tdrigwoglé, wflwvvfC1RI
1L upur?r Mores [ R Ul [ 11 RAZ
[ R

1ol RSO
R 1t JruvsuvRrl
1t rRUIREE vies ) IRGtSsprsfcf ]l [ e

l Omddz jofOv &f.Jrov dd3. 1. 6. 1 0E2di3OA&ZO, ;1 A,
[ Otes h Cddzd A .[e). o, dd3. 1. C. 1 0E2d30dz0, ; t A,
[ ddz dedSf A .4y dd3. 1.6¢. 1 0EBBOdRO, RrRdAMmilsd.L

melnik_petr@bk.ru

10 fomdzjHdzj § Mistsdzd Isdy  foindstsitedy 2 M tsfy s
CRLBO2dEtsotse ftojlsjtetf jdz L dzOydlsj dz' dz O- dL B
zseo dzj MskmMbstcs2mlse, jMmdzd o 1927 ctHE -~oi
Hd dzj Mdese s WisdzH O, Ists 9d h@Ofigls 40 | [ 8isjOdVO
o dzd B3Oz j dzj L' Bdzj dssMls! L dyd?2 dzdflse j dzdz
Coslststets? ftedmatHdIMw 2, 2% [1]. 1 dzj ficse sff
Gts toj edtsdzO dzd Mmlse § dedlzd yoO© dMmf sdz! L 2§ Isfipls- Mts
stctsHEBHGgIdzl IsO f stcsHO © dzj Mder = Ckdz skEwOR
Mot sftesdqLotsHdIlsj dz dz" § HtejotsMmssd [ 2,9-3] .
etsf j 2MEts2 o HjjictsdePtotf g ®BIedid SOEdR?2 ¢ Stcj dzdats
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R - el X . Ty oxs XTI T s X s
SB' Cdztse j dzdzOV, Crlsstets)y BC tOls Gp MY &z P&Is 4
ZOC s dzj dzdets Bz ke dzj esHlz, Mo dH jlsj dze®dedd Is
dzd fflseo j dedzed yr Jjotetsf j2MEts?2 o COyjMmlso jn-yj dz
dz7 n Ckd bkte [4]. mtwshdj tjLbEzd OLr- j Ml
Yyr, LOOdH]OE OO0 wOMfteshistcOdzj dzdW, deEtso 51
dzsflsd ddastesHEZYj dzZs® o detser 7 EkEmdsedwa [ 5,

[BtOLYytsd3 bkded S Odzr dzr 7 dzj Mdzr 7 S kdearisizte
deciduaMill. ) wo dzwe Isfyw fsMOHSd 1865 d 1&85 ¢
ix sibirica Ledeb ) , MtsL HOdzdz" | 9o -dLiPIODG deu.J M 3 Rtc d Ot
BO2dsotse [1]. 1 1Isdan Ckd skteOR L Odztsy j dzf
[s2, -21d-1f so CoOtlsO®zO~ 30, 18 d 4 thtstslsse
HdIlsmw Hdzd Is | difjlsda j2dzdzlzj2 ) =iptt@lzd iBts i3 dds . L @S dzOH €
ofMjn Gfrbkd 7 BONFOEPr Mzerd' | (6 W stdj
fjtcotses WiekemMO k ddmlse jdedzedyr Jjotetsy js>-M¢ 5
MisOs oltstesets WREZIFTO & dz*I Y Hf 27 B20dz8 3 1] f .
[Bhdj LOfOH 9 g DshB7 hstskRe j IsMiso j dzdds. | ¢
dzdyj?2 MmdedtmMits?2 §jtor 2 wigbkfl ftojHMIsOs d
624 aP, ol Wik i ds i R6sOE EEMA17j]H s

tjLkzde sOIr fjtejyylsO 2014 i § K DOt
dzvjls 9" MsCd?2 YoljdydOod om0 d ftignkzCls
Lzdz sOlse @0 11 bsfiOms] twtleds d tsiz fin@ MdgjO o o
il10f, LOfPEOL0ODBls?2 Witk dhij &z MEGOos
[BhOW fisiskC lodg idshs#se®, IsjSkhd2 ftdtsh
HsMisd ¢ Odz o dzrdouisijicl’ Glzed®, o O fts j H8dzd2R cdPte d to ts f

[ Odzdzr j, (odzzdydzizr 3023 ROj, 55 0L A,
dzv jls fsdsydlsjd dz¥ HJEZOKR]S E Mdeifldme sk 1
dLtshdzd dLdgjdzjdedv, o fjteotsds Wikmj dzdMmlisse
Njded j ;o5 ovtlelzdyj MsSCtOlddzOMm! HsdkY EZyOfjlsdw
fddzdim: §ordydd Sdv dzO0 thistesdzdisdetse 52 [ (1
f sflstc OH O dzO |, ts Isy dofjdisste iplspdAzts ©  fyded L  dztskz )
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HddzORd S E totsMlsO -2 .HOV ikl 38 &)}B fMshmiges .
dzd2, LOf/GM,7408stdpts? wWigkm L O ftesh juHh d2 t
6sdz31 1, Y @POm [ Fhes oERE chisdyf sindpjsdgjzdzls
wigkfO, © VIIIl Cd&OfmMmj otLKEOMSO fttiKtdy O
i LOfOME, eBhd2 L Of Of itSiprd jckomw IsH §dzt8 df2
csils ddnkD .| Szdadyr mMicj 1 A 2 7 ] s hls

[ dzv Mistsd L dzO@iglsQ d» detked i5ls ® jsdzdzd Y dzddfe-On ¢
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slsftcOaC O dmn d&O Mo Oz d. [H&GBEDEZ jls @ Ssdyvdzj
Hdzw BCtlkzy O h j2 MijH . wvoOdz¢d of HJj d-8Is |
L So9, sOg DO O sigster 2 Mz dls L dzOydlsj dz' «
Cdzd BOO. sttsdi] bets, MoaOdkEd IsOCY] L OGte
COyd Msots ydrded Hdzw B Msdescts dzOMJ dzgeezd v .
H' n CStdi3zdzOdz! dzf = BlsaHitss WiBEz®&GEMHY (Ot
dZzzyostls eofMmj Btsdz hkt YHHjtey Sk ots eofMmjd3 d
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sdoedz j] MisteOljedd 5 tOLHJd dtdkdz mMesttkz
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1. {t OLHJ dzt dg" 2 MmBSte: L Istsls d3i IssH o] HI
OL dzd ydz' § ¢ Obsj ga@sd(d,, Is@WIOE OF O st gkighsd § d3
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¢ sd3 kyOoffjuidepjdps odzj Htcj o j Mdz" = dzOMOY f § dzd 2
dz , BjtjL" Hwseodmdts?2, Mmde tB' ¢ detso j dzdats?
 Hjtejo!jo, dhjrhdrn -BOGHGYJ Hzdgtsp sHmEO Y
tOMmiskz, HJOBjbstelz d of Mtslsj { widh ifdsjdesd.d [obts
fsye oL WIsr d&O cdkzkzBddzi Hts 26 5MhHd&0 Mo st iy M-
o2 yYyoOmlsd Hjtejo' jo (tdmkdetsE 2) .

Rdzls § defd o daetsyls ¢ Bddzseduyj MEsets ff 56 dztsh
Iswigzr 7 Bj sOdzdzse dL fHtsye' dhftsd L s9[@dz0 ¢
LVtctse j dz L OcteW L dzgj ded v f tsy afd3df usjHm SHdtfigts citsddz dsi
syjddoOdzd s hCOd] tOLtOB®IsOddz &3 R. | .
Eidztseo d2 Sy desets v tdPEAOEZPSC df toyj @ GAOEIs 5 fjls Odz (

HtSH jtey Odzdj Iswyj dzr n dp IsfOszdnshe! © ts {f ticty teilg @
Mflstetsdzj Stc L THRANG S f j s SH -t©daRls f s o M Ow W dzlz |
t dUvk@dsT diMmdzj Hso Odzed?2 HtojHMIsOoadzjdzr o I[sOB
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tdm{eBOLY" Ytetss HtejojMdde d f§tysr
5 OB &z YPS ALO Hd&vw yjdSd bietso d" L Om tse sdzj

C ZOMMO f Ofdasiisd ( B/ S @)

Lictse jdz@ L OGteY As Zn Pb
[ 5§ ZMmisd dgr 2 <10 <50 <10
g d&zOB " 2 10,1- 20 51-100 10,1- 15
L a3 toj dzdz’ 2 20,1- 30 101- 150 15,1- 20
g d dz' dzr 2 30,1-40 151- 200 20,1- 25
{ud d&@ Mmdadz dg 2 > 40 > 200 > 25

v OB dzdi @ B H decf© 1 dzj d3j dzlstse ff jtcosets s Ofmdats Ml
(MtedHdzj 4 A6/ € G)

As Pb Zn

I BEHO 'V Y eynejlfey nej| sy HEj o
1 10,2 | fpdz.| 13,4 | Mmdz.| 40,2 50,2
1 Jjtof s®dmdzo 2 10,6 fndz.| 11,0 dz.| 41,0 41,6
Betula padula Roth. 3 10,2 mdz.| 10,6 mdz.| 40,2 40,2
4 110 | mdz| 12,7 | mdz.| 50,2 70,2
1 10,2 fndz.| 10,2 | fmdz.| 60,2 46,2
| d fdg3 dz€ tsdzd My 2 10,8 fMdz.| 20,4 | fmdz.| 60,5 51,0
Tilia cordataMill. 3 10,9 Moz, 21,0 | madz.| 61,0 53,2
4 12,0 fndz.| 10,6 | Mmdz.| 70,4 86,0
1 9,8 fndz.| 10,0 fndz.| 50,4 49,8
stsf sdz2 Htesy O 2 10,0 fndz.| 20,2 | fmdz.| 60,0 41,2
Populus tremuld.. 3 10,2 fmdz.| 20,0 mdz.| 61,2 40,4
4 13,0 fmMdz.| 11,2 | fpdz.| 50,0 80,8
1 10,2 fndz.| 30,2 | Mmdz.| 80,4 10,2
H4MdzO tsB ' € dZ 2 9,6 oz, 10,2 | mdz.| 60,2 10,0
Pinus sylvestrig.. 3 9,9 mdz.| 10,8 mdz.| 60,4 10,2
4 10,7 fifz. | 10,2 | Mmdz.| 50,0 10,0

lteddzj yodedj: *o BBtOL YOms HtcjojMmMddeyr or wodzpae Ists
Is tsioAs, Pb
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10 BBtOLYOrs Htcj o j mddz B" dzd o' W o dzj dzr
1 dzj ozj idalg'she! wC O d e ddzyO, O sOCY] L&OyYdls
azOfmdets h COdzj ByjdeCd Lktetsoadgy L OGtew L dgj ded W
Moddeafl @ yer ddzjsls MdzOB" 2 ktotseo jdz@ L Ogtow L dg
dzd = YyOMmlsw A 1 s MtsH j ey Od
fsdksesd BjtejL’ o dmdsjdfdjr e et fokjfin(dc
sfls Odz' dz" Al MigRBY QW Zztetse j dz@ L Octew L dgj dggfv. s
fpd dzj daj dgdesets d3j dz' M yj &3 o Ytysj: HddW B
sfddz tOL dzad y O30 ts iustOw jdas 3 BdzcRj0 yd dz§ O jo- H to
Meidz CYdatc®) , Byjds o HYwyoe: dZzO0 otSHBKOL H,
EyOmlsS Of MCdksdz0 o 6 ©OL d o dzOHY 52 d3j dzdzt
ffsHj ey Odedd yYyddeC O o HtejojMmdds d ftsysj o

o0
80,8 gp1
BO “

70

— e
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40,2 41 AL2 445402
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o l l l l
1

v 1 l m w

4]
o

=]

g
=]

=

[x]
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nnnnnnnnnnnnnnn b AP0 H CocHa ofbiHHOBEHHEA

Zn B nouse (mr/kr) W 7n B apesecuHe (mr/Kr)

[ dMizidessH j thyXdddc © o fsys ©n L QodpfassMmMEd) Sls § stes
d ©OMY 5dzstHsdEE s @0 (Mt Hdaj § B/ Ca)

HSC &ZOMdes C Z@MRIY dY @ydd BOdz0 5 ydde bz
SBr Cdatso j dzdzs2, 65 Chtstsdz SftjHjdd N,
ftseodmas?, dzd f §  d3d jz$ tf dedsif indets™ d 15 fipdg@ sias J

ROC Y dzj dzgdj. Clts L dOUOjls, vyt Nshdgd B
dds kwyjdr o &jlsOddss, Yk GELE]Ey stoksd
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Yylsts dzOSC s dzj deddy yYyddz€ © Btsdzr hj o dzd mldse § dzdz
ZOdz®OH § 52 d3j dEMpO = . Isj toto

RMMdzj Hiseo Odgdz" j Htcj o mihjldidsch st HydRS th)talpf s dztfizt
fsCOLOjdvd d dzgj Mdislstew dzO L ss, dzO&Y dzj
dZzd yojibmw: 9o RoB2dy -~ YBHOR HJjtojoidz o (
dz" n. | BGodizyOgmisd | digske Is MdzOB '™ 2 Ektetse j dz
Hjtey Oded® M2 wCO d Moaddyd d yddC o jfted
IsSOdzdzts®o BB dzZOtlz Y jydds . 2O o Mji s BKO

ldedzdtsctcOVYdy MSd2 Mfdmtse

1. (g0, 1. 1. J1iBradddud MSOoOw jttdds dzts ¢
sy EPBsditsecdyj Méses Msmistswdzdw O Mtsdetso B
d3d ¥ 201571 - 3 uw. -220.3

2. 1 B Odtetso , t . t . 1 t6j HNIsOo dzj dzdzts s ¢ c
dh COHO [ t . t . 1 2B Odtetse, t . A, [ EMmlsOW
fijtemMf JCladdsdVvic@r Mdzse s SR dzj C MO o MsicOd
dzO tc 5 H dzts 2-Is jdgodzdyuigsh € 52 CdeW jtoj dzydd o tsteOd3G
HiXdetsGts W ts tfiAats@R" " tolzjdegdisls 5z ts B teCbla-Ris@d@siade y d(df
2018), [iekzmdesw dBW 1L qd&BS¢ 6 sH P dtAazGydiiicde?] dedi
Isj mdzsdzse d yJ MS 2018k eézd e78.8 MdlIsj Is,

3. Jtej dzv dzOdz ¢ . R. | JBrddBdWw 7T:2-J v qiLB. , H
HOdzd j, f Jtej tcOB tsls OidgdesyC odO H: ts Ity dAfBPEAIASG C. th)dzO

4. ¢ ™ dzB O] 9, R. 1. ©C¢tsdzte dswiymcddwn -8yl jdz
sso o fftsyesaOn Hydsets LviICGOdZO / R . ] . T ¢Mmrd
20150 ° 11.

[mh
mh
mh
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vrs 630* 232

ft{dev R I JruosWrlIfrRey ses 1 ¢¢vs{uvRrR]
JReUI [ 11 RAZ HRIBRIJeSYRHeUIZIM R u3m zadb 1) ? O
R dwdf [ B 108drr 1 RCM
I veaf {1 rRew I ftu A-g Sus Bt/ 3

[ ddzt dedSf A .4y dd3. 1.¢. 1 0EdBwBOdRO, RrRdAMmiIsdl
melnik_petr@bk.ru
v O ddzr ydfen rf.q¢pvv, ddz. 1. ¢. 1 Oz dz0dz0,
tagilcevdenis2517@gmail.com
OB YSddzPar [ pwyp qd.¢. 1 0O0EdBOdAO, A, mamo

[ dflse j dzdzd y O Lafixdsivigcts iple®w) (v o dzw j sfqw o s H dzis
dzr n 9" OhdoOjd3r n YtesH o dzj Mdz 7 s tsdBdz
tcOh do OdzdWw MMisOdzH Otels dzts @ ts, Q@OG B dzQ ,dzdztz§ ts B
fsHBd©OlS! MjdkjdzO M Astsh j2 dOfmdjHijlss j &
Medj fsCOLOIjdd fsysr [2]. [Bidss Odds
fsdzjLjd sfrls dqdsesHEzSydd Mmde dtmns sz dzd M
dzr 2 o ¢citcOWdujmMSdn ¢ ks toozticdds  drjtefitsodzefiag jn
dtejHd MPJiCbtcC] 6HEPOEPaedz Btso j dzd Jj deyd 2, Gist
dzd fflse j dzdzd yr MdBdteMSs?2 lsddyos sy Msstesh
HzClsdo dzsfls: ¥ [ 4], daj EkfmkskfOrh j2 1 |50 dsdz
@ [3, BJjdyo[ dhskzhdasoadw s 1 sHBsMES + W
HOd, fMStsd C dijjls or MsCks fsHESISdo
sBdsodzj dzgdv L O ftjHjzOR] jMisjMmlse j dedetsa ts
YL dzj dzgdetsflst 1 Ists?2 ftstesH'T o dapdzs A H dz¥ oz & o
dqdzstesHlzyj dzlsse [ 7] .

{frls M LCBlsdftsds ~ 16 ddhise j dzdzdyrd-mdsd
Mi2Mitcets ©O2dz0 stOMdsw it set C-d@PBdzj &
oL OMIsy, OCMOYJdddzOw 7 e Ols jots APl fifde H
0" Misls O, 25MBj Hdzd2 HJOMB) Iste ¥169Q,4 fifjald, 1 dad @ (
8, 6/ cd®, IkjCEzMdD,BedcEBb. 1 jsBrtHdBs sisd
1 Cslsdf dzdmlse j daded yr dL stcOfmMdesw teMC s s €

208


mailto:melnik_petr@bk.ru

R - A T X . %] x,s X7 LT T, sl ™ s
otsmMistsCj [tMCsoamits? B dzORES d2) fiydgdiztsp ffls 5 O
MCtsets v [ [ m fdajusfdzj do o A tedAPIS js o ¢ &) 4iA Gif @t
[9].

lted tyjtjHdtsdd fjtejylsj, or ftsdzdaj dadztsd3
dMmidzj Hiso Oded 2 wWodzw dzdm:! Isted o Oted Odals @ - dzd
Mes2: ydigker ] Ozd&OK Yy Mdjh Odzde j ) [Ldz s
dztso j dedzts? 3 Misdzs e ts Hizp s dzff)y B p usj dzPils j | 96 5 d
ZOMOY Hjddd, fMmtej Hded2 HJOd3ZoR1Md3czd ) Hzds [} Grelzef Y
toj Yydzts e s 7 BYj2ug) dz@ " ftcj Hi @89, OfLOBEAsED ¢ O, Mtcj H
f to o tcds6igds( Is OB dzdfj PO fis)ndzj Hdedj 15 dzjls lsf-On L
Ms@oaddz 49, 6%, kOCtK?2 or MsCd?2 Glsf OH sy dats
jMmlsjmlse jdedetsets dLtcjydo Oded W[ B oz Rt g tird Iz
B Jdhsetsobky HftosdLotsHdlsj d detsMmils! d Mt H dzd
Ckdz IskzteOR Mmtej Hdzd Yy 'H JIOE jsde 2AR2RAAS o7f) dgpiz, | digL
fdzsh Onj2 fjtoj IdsBe B ¢l yjddzd wozd » i 100, fifls & G dzdzc
e Hdzv W o' fsISI@ SdzcfbidstQ fiytkdedh@y jaiD .

v OB dzd YO} Llz dz' 5O’ twsMlsO [ dzdMmj 2 MEBEets 1 C s
Md3j hOdzder = M Jjdzre d Mhmdas?2 dzOMOY H jdsd v n
Ryt ses yofmlsSsoatsets dzj Mded yj Milse O

utsMlsOd 1 e (Dis, G “dg|N, " U[, Jg Zspd3 Viniss - O3
100] 28,8 25,2 27,2 512 362 5,6 0,707
19] 25,6 22,9 10,0 235 116 3,6 0,494
81 26,3 27,7 37,0 551 511 7.9 0,927

47,0 786 627 9,6 0,798
26 26,8 21,7 6,2 159 78 1,2 0,491
744 28,9 31,2 29,8 375 391 6,0 1,043
36,0 534 469 7.2 0,878

vdfjdedj f Mmdes?2 daj ¢ Olsdo dets slstcOd ¢ dzts )
yr, J4Y HJOBj bt eofmjeti 2N, 7 fipdg, HeshmEzo fixyf
e Ydzts dos MBH YD ¢ &, dL dzd R 6dzdZi sd dzdgdeyj 'H dzv W
dzdfmlse j AR/ YS d3, OTI 1T @M, oG g2 L Of Gy dzOf
s j dz' dzts  dad 3 [ J wgda wasmdzdhn € k2 dzt s 2 6/0&®s joHfigdR1s
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sBi Y d3 Mlse sdzO dzdzfls dzj dgdzd 5L tc ® )5 § O &z dz@if d35 6
0,767 OBROY Ctokzf dzsd3j e dzOv HitHz o jsfgd &@zis% 5 tcial
1,043

T 9 tSH T :

1. [l o' OhNdoOded™w ¢ jseteOWdyjmMSdr Sk
6t dzj Mdzd yj Mso © S OLOdz, vyl o EkEfdsedwn
dzd Mlse j dzdzd yr MdBdeMS 2 o ydmlsra Ckdt bkt
ftosHEZCIsde dzsj dzOMBYHQHEAMsdy fgls dstso 52 H s

2. s df dzd mls g pagded Gdzslzj dz" 7 Ckdz kztO-MY tsh
dzd or MoCsftecsdLotsHdIsj dz' dgr = d2OMOX H J dzd 2,
Hicj o jmddere @2d7 s j H dz@ ¢ & cficd totsfls O

3w hjdedd dzdMmlse J dzdzddgts? fiys{es’dQednts asiszdEs 2
SBtOLdts 5 ftodyuddzj of MsStsets fe jlssdicsdw
Isj dz' detsfyls' M3 M Odedigtsh) dztivg M B o § dedize] gdzte O Is
LEdz sOIr , yj o3jaztsded §ls azpdg@d v gztilzd ¥ 7 .

1l dBdzdtsctcOW dyd MSd2 Mfdmse
1. 4tz @ MO. 1. dZs[O2 MIFIE® ¢HBROYOHHHdk-so ts
4w [ Olsj tod Odzr XVI | [ I HEZROtetsH dzts?2 € 5 dgW
[[J] RVA ¢cJfOMCO&,2262017. 4. 224
2. sOtej dzd dzO 1 . & . , v 150 s kzdOEdly.dd. jR . Isdf O
Csdzduyj Msots Mmj wdeyj o EORM0AZO wfiBfe e daistdntf] frpadzts-?
Hieged » BSttser n IsjtetcOm ®Bf JH@d) B9 gy 'MO: [ fo

XVIl [ iYHEdOsHdS?2 SCodW jtoj dydd oGsdsuHr -
COe, 20 1-291. o . 189

3.ud®sWije 1.1, [jmdr i Ckd bkztwrhddhls:
dzj dzdztsfyls: , 1977. 216 .

4. [ j ozt dzd & | sOtOMmj o 1 -1, - [ 40h
CitcwOWdyuiMSOw dL dsj deudotsmils: dzd Milse j dzdzd yr
i1 j sekmMMCs] 1oL jt! j: [OkjttdOod -1 |

HT R Eyy d& & . [ .18010 vf, 2012. G .
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HOddlsOtedzts] MMy ad § OwPMBOy § fzde®? 5T Ot O
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ZOMOYHjdedwY d Misjtfjded Jjets dzOtekzh j dzdetsmlis (.
By des BR OOCIsjtedL 59 Ols! sfftcjHJdzj dgdg” 2 [k yCc
o dzd W dzd v dzO PSS e.dzj M dzd

ltedetstetsHdz §j dzJ MO MmMddzr dets § sHo J tey2f-dzr ¢
Mlsedw. [MiBj dzdes MIstcOH OB Is dzOMOY Hjdzdw Mo
dzs H! &3, o ddrm HtosdMrtHdIl ot YH] e
tesMls©, Ef dztslsdzi dzd j Sf sdgjoH ts5 M ILOEdCHAS tfjd @ IsH] j dis
l otso j Hj dzd j@zdslaQdaktsc ) MsMistsw dzgdv  f sL o sdzv j |
ftosBdzjg a3 d jfettd dedflasOls['n dgtcj Hislso tcON j dzd W .

A j dz! dmmdzy ef sz Qdzdfy o dzdwdzdj Odzlstetst 56 J «
Mesmdese r §  dzOdizO i Exiclpy “dzjifdizd U4 Mise O.

1 OHOyYyd dMmMmdzj Hise Odad W :

1. 1 Ols+ IsOSCMOydodzdzze =~ OtcOCIsjtedMmisdSlz df

2. RLEydls mOdzdlsOtedetsy MsMmistswdzd] tEglsy M
dzj Mdzd ud Mise O.

[BI jSIsr d d3jIstsHr afpfipdzj wtso Odaffwv §totso st
ftoesBdze' n iz @ fdBtszd 1 OtedzOkzdz' MC 56 ©O- dzj i
dzj dedetsisd tsls yd gy Belsdf PedzPig@ p 2 o

1 OMOYHjdedw, o Cwolsster n { totsolldlhYdzBigi g fi)
dzdjls .00 Off H W 236RMAFHED. [y dts BlsBjisdls: , vy
Bj tejOdgrzd v ©ls EtesHO Mdady Of sfw, dzOts 60O M
Hdl o Gidsodtsds L O Myjl kdjdz hjdedw dzd dzj
H@RBj Istc® d o' Mslsr ), dzO BBdzj ] BlsH Odzj dgdz’ =
B3y dz' M j 2 cGkMmMlslss?2. [ hHdpiddisji disfO SAaROMOs10dzddzd
dzj dz@ o IsOBdz. 1.

it OMftcjHjdzjdedj HJjtejo! jo MmMMmder tB-C dzso
fdw dsoydd @bl df tejdzO0 tedf. 1.

10 dimimdzj HEzj di3r 7 HtesBOR ftosdmntsHdE 2§ d
stctstf 56 j dgdetsc s o B lsig) R thsw @Y j Is fipw ffdgts dzd € dzts o J
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SOC dlstse 'uz Bj o

dzedydzd j cetstedL sdzlsT  f sye .
ojhjiMmse, yYlsts MEOLT 90 jIsmMw d dzO or Mtslsj HJ
v OB dzdiygy@ECIMOyYyd sdzdzOw R Ot OSCIsjtedMisds O HWOMOY
= o = i)
= %) . : . -
o g sl | @ |etind % 1 Of OMG O &
4 ) glo |2 o -
£ = 8| s 2 s | 0| B _‘é P ©
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0 104 1 1,0
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7 104+ 1 0,9
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11 9u1l. Il 0,8
J 90 | 32 | 35,0]24,0 21,40 0
o | 130| 272 | 32,7| 22,4 300,11 0
15 10y + 11 1,0
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J 70| 8 ]26,0]19,3 2,08 0
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Knaccel pocta no Kpadty
BOKMm H4Km 7EM H1lkm 15 km 35Kkm
tdmzsOMftej Hjdzjdd] Hjtwjo! jo 5 CdazomMm
fOmMftejHjdzjdedj Hjtejo' jo 5 COkjlEB®todwd
dzj &z 20 teqdfy. 2.
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{ e OMYtej Hjdzjded) HitJo! jo 5 COjesLd™d

10 dimfmdzj Hizj d3r 7 § dztsh OHWwW R sy des ko dH§
tcOMmMisswdzdd 11 CdIdnilsbizedsds d 35 Cd3 tslsmkiz

gisjfjd thdOsj fzd @ROMBBRMEYY dzO o' HJcC
MtejHdzj oL o jh jdadzOVW 9 j dzdyddzO tyj des¢ t©OOMY to
sjed?2 Memisswddw [3]. 1d&Oyjdedj MtejHdzaj oL
1,5 dz0 wOfmMmlsswdedd 11 d 35 S ulswshpsys
sMisOdz! dz" § dOMOYHjdedW lsdesmwismw ¢ tMdzOE
I stsdBz §8COLOIjdd wodwjlkmw EkyOflssS, dzjf
GStBH O.

dtojHdzj oL O N JdzdzOY COIjestedw M OdzdilsO te dzt
¢ s2 kMt yde tsiisidzdits findsd) { de@n O xdzOjtedzd W -ff t6 j H
yd 2.

gilsjtfjdedg dzOtclkzh j dzdetsisd HitcjHJdzWwjlsiqpw ft
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ABSTRACT

MEANSTO INCREASECROPPRODUWCTIVITY

U $3.631.811

FEATURES OF RAPE NUTRITION UNDER THE CONDITIONS
OF THE BIYSK -CHUMYSH ZONE OF THE ALTAI REGION

O.l. Antonova,Altai State Agricultural University, niihiml@mail.ru

Abstract. The peculiarities of macrand microelements contemicaremoval
in spring rape seeds under conditions of Bigdlumysh zone in experiments with
application of liquid fertilizer KAS32, and liquid ammonium sulfate, NFErtilizer,
and ammoniunrphosphatesulphate were revealed. The limits of macronutriests a
cumulation in rape plants in the stages of stalking and flowering, and in seeds are
shown. The average value of macemd microelements content in seeds and their
removal are calculated. The content of nitrogen is 3.2%, phosph0r88%, pota-
sium- 0.620, sulfur- 0.22%, Zn- 26.8 mg/kg, Cu 11.37 mg/kg, Mn 46.2 mg/kg,
B - 5.8 mg/kg, Co0.07 mg/kg, Mo- 0.15 mg/kg. At seed yields from 3.1 to 5.8 t/ha,
element removal, respectively, averaged: kg/Na 147; BOs - 40.9; KO - 25.3; S-
10.2, trace lements g/ha Zn - 118; Cu- 6.2; Mn- 207; B- 27.2; Co- 0.36; Mo-
0.81. Wide variation of nutrient elements consumption is connected with weather
conditions, application of different rates and combinations of fertilizers, but also with
significant sp#al variation of indices of such soil properties adN®; content, no-
bile phosphorus, exchangeable potassium, humus and all microelements. In case of
low availability of trace elements in solils, their significant removal and the important
role of potassim in conditions of unstable moisture, it is necessary to apply teem r
spectively with nitrogen, phosphorus and sulfur fertilizers.

Keywords: macronutrients, trace elements, green manure, removal, fertilizers.



ABSTRACT

U [ 631.871:581.142:661.52(045)

EFFECT OF THE SOLUTION AFTER PRETREATMENT
OF SILVER-GRASS (MISCANTHUS) ON PEA SEED GERMINATION

N.S. Batsin,Biysk Technological Institute (Branch) of the Altai 8taechnical
University; Institute of Problems of Chemical and Energy Technologies, SB RAS,
Russian Federatiomikita.batsin@yandex.ru;
N.A. Shavyrkina,Biysk Technological Institute (Branch) of the Altai State Technical
University; Institute of Problemsf Chemical and Energy Technologies, SB RAS,
Russian Federatior§2nadina@mail.ru

Abstract. Silver-grass KMiscanthus) is a new commercial cereal crop fos-Ru
sia. After its pretreatment with a nitric acid solution, a large amount of wasig sol
tion is fomed. The results of treating pea seeds with this solution with evaluation of
growth-promoting activity and morphometric indices are discussed. It was found that
the solution did not affect the kinetics of germination of pea seeds, but exhibited an
auxinlike effect at dilutions of 1:101:100.

Keywords: silver-grass Miscanthus), pretreatment, nitric acid, growth
promoting activity, peas, lignohumic fertilizer

L [ $33.11"321":633.1:6531.04(571.150)

ECONOMIC EFFECT OF DIFFERENTIATED SOWING WHEN
GROWING SPRING WHEAT IN THE ALTAlI REGION

V.l. Belyaev Altai StateAgricultural University,Barnaul,RussianFederation,

prof-belyaev@ya.ru;
V.E. Buxman, AmazonenWerke HasbergenGermany,
Dr.Viktor.Buxmann@amazone;de
V.V. Sadov Altai StateAgricultural University,RussiarnFederation,
sadov.80@mail.ru;
A.A. SmyshlyaevAltai StateAgricultural University,RussianFederation,
mms.asau@yandex.ru;

A.V. Tur AmazonenWerkefor Siberiaandthe Far East,RussianFederation,

tur_andrej@mail.ru

Abstract. The resultsof a field experimentare discussedn orderto evaluate
the influence of seedsowing ratesand ratesof mineral fertilizers with referenceto
zonesof soil fertility of thefield on theyield of springwheatandgrain quality, and
alsotheir economicefficiencyunderthe conditionsof the Altai Region.Accordingto
the primaryresultsthe high efficiency of applicationof differentiatedsowingandap-
plication of mineral fertilizers with referenceto soil fertility zonesof the field is
proved.

Keywords: sowing,wheat fertilizer, fertility zone.
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ury $31.432.2:633.11¢321e(571.1)

SOIL WATER REGIME DYNAMICS AT SPRING WHEAT CULTIVATION
AND USE OF BIOLOGICAL PRODUCTS AZOFIT N AND AZOFIT P

V.l. Belyaev Altai State Agricultural University, Russian Federation,
prof-Belyaev@yandex.ru;
V.N. KuznetsovAltai State Agricultural University, Russian Federation,

kusnezown@yandex.ru

O.V.uherepanovaAltai State Agricultural University, Russian Federation,

cherepanova_olga22@mail.ru;
N.N. Lankutey,c A g-$iob i €, Russian Federation, agibir@bk.ru;
L.V. SokolovaAltai State University, Russian Federation, |.v.sokol@mail.ru

Abstract. The research goal is to analyze the soil water regime dynamics when
cultivating spring wheat using biological products AzofiaNd Azofit P against the
background of reducing the rates of mineral fertilizers in various zones of soil fertility
of the fields compared to the basic ve
the Romanovskiy District of the Altai Region. The résidhowed that, on average,
for the variants of fertilizers used, the differences in moisture reserves were insignif
cant, but exceeded the control variant.

Keywords: soil water regime, spring wheat, biological producta, Azofit.

vy $31.432.2:633.11¢321e(571.1)

AGRONOMIC AND ECONOMIC EVALUATION
OF MICROBIOLOGICAL FERTILIZER APPLICATION EFFECTIVENESS
IN SPRING WHEAT CULTIVATING IN THE ALTAI REGION

V.l. BelyaevAltai State Agricultural University, Russian Federation,
prof-Belyaev@yandex.ru
V.N. KuznetsovAltai State Agricultural University, Russian Federation,
kusnezown@yandex.ru
R.E. Prokopchuk Altai State Agricultural University, Russian Federation,
roman.prokopchuk.2015@mail;ru
0O.V. CherepanovaAltai State Agricultural University, Russian Federatio
cherepanova_olga22@mail;ru
S.V. ZhandarovaAltai State Agricultural University, Russian Federation,
jandarovas@mail.ry
L.V. SokolovaAltai State Universy, Russian Federatiohy.sokol@mail.ru

Abstract. The research goal was the agronomic and economic evaluation of
microbiological fertilizer effectiveness by spring wheat cultivating in the Al R
gion: in the SR "Kolos" of the Romanovskiy District and in the OOO "Agrofirma
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ABSTRACT

Urozhay" of the Zonalniy District. The prerequisites were created for the successful
practical implementation of spring wheat cultivation technologies based on biological
products and minerdértilizers in the steppe and foregeppe zones of the AltaieR

gion.

Keywords: spring wheat, yield, microbiological fertilizers, Azofit

U $33.11"32":631.8:631.4(571.150)

FIELD GERMINATION AND YIELD OF SPRING WHEAT
WHEN APPLYING MICROBIOLOGICAL FERTILIZERS AZOFIT N
AND AZOFIT P AGAINST THE BACKGROUND OF REDUCED RATES
OF MINERAL FERTILIZERS
IN AREAS OF DIFFERENT FERTILITY LEVELS IN THE ARID
AND M ODERATELY ARID STEPPE
OF THE ALTAI REGI ON6OS OB RI VER

V.l. Belyaev Altai State Agricultural University, Russian Federation,
prof-belyaev@yandex.ru
S.V. ZhandarovaAltai State Agricultural University, Russian Federation,
jandarovas@mail.ru;
0O.V. CherepanovaAltai State Agricultural University, Russian Federation,
cherepanova_olga22@mail;ru
R.E. Prolkopchuk,Altai State Agricultural University, Russian Federation,
roman.prokopchuk.2015@mail;ru
L.V. SokolovaAltai State University, Russian Federatibn,sokol@mail.ru;
[.LA. NizhegorodovO OO P Ob b 5 o RussiamBederatiomia@sibbio.ru

Abstract. The maximum value of field germination was obtained in the variant

with 85% rate of fertilizers from the basic and the use of biological products Azofit N
and Azofit P (53.4%) and the minimum withrate of fertilizers of 50% of the basic

(45.9%). With reduced rate of mineral fertilizers from the control (100%) to 85% and
the use of biological products, the average wheat yield increased by 0.17 t/ha (from
0.39 t/ha to 4.07 t/ha). And with further retion fertilizer rates to 70% and 50% of

the control, the average yield decreased to 0.375 t/ha and 3.49 t/ha, respectively. The

differences are statistically significant.

Keywords: plots of soil fertility, microbiological fertilizers, Nitrogen N, Az

phyteP, field germination, yield, spring wheat, mineral fertilizers.
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ABSTRACT

U $31.8.022.3

EVALUATION OF THE IMPACT OF DIFFERENTIATED SOWING
AND FERTILIZATION BASED ON TASK MAPS USING THE NDVI INDEX
ON SPRING WHEAT YIELD

V.l. Belyaev Altai State Agricultural Universityprof-belyaev@yandex.ru;

D.N. Pirozhkov Altai State Agricultural University, mms.asau@yandex.ru;
V.N. ChernyshkovAltai State Agricultural Wiversity, dekanat.agro@mail.ru;
A.V. Tagiltsev Altai State Agricultural University, andrey20291@gmail.com

Abstract. The research target is spring wheat cultivation technology by using
the Bourgault seeding unit equipped with electronic system of ditiated system
of application of seeds and fertilizers depending on the soil fertility field zartes a
cording to the task map. In 2022 year a trial was carried out on the farm of the OOO
ARubino of the Krasnozer skiy camprehensivect ¢
economic efficiency evaluation of various rates of application of sowing spring wheat
seeds depending on the soil fertility zones. The average values of moisture storage in
the one meter soil layer of three fields indicate that the smaliesige throughout
the season were in the zones of the lowest fertility, and the largest storage were in the
zones of high soil fertility. The pattern was revealed, the higher soil fertility, the
higher each of the indices: field germination, plant heagid biological yield. The
one meter soil layer average moisture consumption per unit of a combine wheat crop
shows that, regardless of the observed field, the higher the soil fertility, the lesss moi
ture plants consume per unit of harvest. Crop yieldaffeeted by a large number of
different factors and their combinations. The experiment conducted in the summer of
2022 on the OOO ARubino fields showed t
yield of spring wheat is the natural solil fertility leybbth average in the field and in
the zones of its soil fertility. Differentiation of seeding rates and fertilizer application
rates also had a significant impact on the wheat yield.

Keywords: spring wheat cultivation technology, seeder, seeding ratesratin
fertilizers application rate, wheat yield, field germination.

L £33.171.1

PRODUCTIVITY OF SORGHUM CROPS UNDER THE CONDITIONS
OF THE SHEBALINO SUBZONE OF THE REPUBLIC OF ALTAI

M.W. Bugaevafederal Altai Research Center of AgBmotechnologies,
Russian Federatiomm.w.bugaeva@yandex.ru

Abstract. To increase the gross silage yield as well as the diversity ofisucc
lent fodder and reduce theirstse in the Shebalino subzone of the middle mountain
zone of the Republic of Altai, i n 2020
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ABSTRACT

village of Dektiek. the most productive sorghum fodder crops and their varieties were
selected. With the highest yield ofrbage, the following Sudan grass varieties were
selected: Prialeyskaya-72.10 t/ha and Zemlyachka20.1 t/ha, sorghursudan K-
brid Navigator- 25.2 t/ha, sweet sorghum Gatd 9.4 t/ha and a mixture of Sudan
grass + sorghum + sorghe®&udan hybrid 28.3 t/ha.

Keywords: Sudan grass, sweet sorghum, sorgfiududan grass hybrid, vari
ty, productivity, herbage, dry solids, mixed crops digestible protein, metabolizable
energy.

LI $35.21:631.8(571.150)

EFFECT OF PRE-PLANTING TREATMENT OF POTATO TUBERS
WITH ORGANIC MINERAL FERTILIZER NATUR AGRO ECOGROW
ON YIELD FORMULA ELEMENTS AND POTATO TUBERS YIELD

S.V. ZhandarovaAltai State Agricultural UniversityRussian Federation,
jandarovas@mail.ru;
I.S. DyachkovAltai State Agricultural University, Russian Federation,
mama4260000@gmail.com

Abstract. The influence of prglanting treatment of tubers with Natur Agro
EcoGrow fertilizer on yield formula elemts and potato yield is studied. It was
found that the application of liquid organomineral fertilizer NaturAgro EcoGrow in
the preplanting treatment of tubers increased the yield of tubers of the Adreta vari
ty from 46.5 to 80.8 t/ha, of the Gala varietyom 24.4 to 62.4 t/ha, and commercial
yield gains were also obtained.6.9% for Adretta and 6.4% for Gala as compared to
tubers without treatment; that increased marketability by 37.4 t/ha and 31.2;-respe
tively.

Keywords: potatoes, prplanting tubertreatment, marketability of tuberst-o
ganomineral fertilizer Natur Agro EcoGrow, yield.

L £33.34
CHANGES OF SOIL CO, EMISSIONS
IN THE EXPERIMENT WI TH DIRECT SOYBEAN PLANTING
IN THE AMUR REGION

A.V. lvanoy, Institute of Geology and Nature Management, Far Eastern Branch
of the Russian Academy of Sciences, aleksandrgg86@mail.ru
V.V. Getmanskiy Far Eastern State Agricultural University,
getmanskiy.grosanta@gmail.com

Abstract. The change in the flux of carbon dioxide from the soil surface when
growing soybeans using direct planting technology is studied. The studies were ca
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ABSTRACT

ried out in the Ivanovskiy District of the Amur Region (ZeBrareya plain).lt was
found that carbon emissions in the plot with tillage amounted to 4.65 t C/ha, and in
the plot with direct planting 3.9 t C/ha. The use of fdl technology when growing
soybeans in the Amur Region leads to a reduction in carbon losses by at718ast
C/ha per year. The yield using direct planting technology exceeds planting twith til
age by 0.18).2 t/ha, this proves that direct planting technology is a promising way to
grow soybeans in the Amur Region not only from an economic but also fréim a ¢
matic point of view.

Keywords: soybean, yield, carbon emissions.

L | $35.63:631.544.71

DEVELOPMENT OF TECHNOLOGY FOR CONVEYOR CULTIVATION
OF LEAF VEGETABLE CROPS IN PROTECTED SOIL

¢ . Idrisova,Kazakh National Agricultural Research University,
Republic of Kazakhstaaltu-09@mail.ru;
G. MyrzabaevaKazakh National Agricultural Research University,
Republic of Kazakhstamyrzabaeba60@mail.ru;
K. Abaeva,Kazakh National Agricultural Research University,
Republic of Kazakhstaapaeval961@mail.ru;
D. SarsekovaKazakh National Agricultural Research University,
Republic of Kazakhstadani999@mail.ru;
G. KunypiyaevaKazakh National Agricultural Resezh University,
Republic of KazakhstaKunypiyaeva_guly@mail.ru

Abstract. Chard (Beta vulgaris var. cycla) is a coland droughtesistant
plant. In order to expand the range of green vegetable products in the peried 2020
2022, research on chard waareed out in innovative closed greenhouses ofkthe
zakh National Agricultural Research University Aimaty. To study the adaptive
abilities of chard, the varieties Merkuriy, Buru, Rubin, Nevesta and Bychya Krov
were sown, and the morphological, idewttfiion, biometric and biochemical chera
teristics of the crop were evaluated. The studied chard varieties may be recommended
for development in agricultural formation of all forms of ownership and management
in various climatic zones of the Republic of le&hstan, with open and closed cult
vation.

Key words: variety, greenhouse, biochemical composition, yield, biological a
tivity.
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v [ $31.53.01:631.8(57150)

INFLUENCE OF NEUTRALIZED NITRIC ACID SOLUTION
AFTER TREATMENT OF SILVER -GRASS (MISCANTHUS)
ON GERMINATION OF PEAS SEEDS

IN LABORATORY AND FIELD CONDITIONS

[ .V.Kalyuta, Altai State Agricultural University, Russian Federation,
kalyuta75@mail.ry
M.l. Maltsey, Altai State Agricultural University, Russian Federation,
maltsevm@mail.ru
E.A. Skiba,Institute for Problems of Chemical and Energetic Technologies,
Siberan Branch of the Russian Academy of Sciences, Russian Federation,
eas08988@mail.ru

Abstract. The experimental data on the effect of a neutralized nitric aaid sol
tion after treating silvegrass (Miscanthus ) with varying degrees of dilution on the
germnation and yield of pea seeds are discussed. It is shown that this product e
hances growth processes in laboratory and field conditions. The studied product had
the maximum positive effect on the biometric indices (sprout and root length) of the
seed mateal at a dilution rate of 1:100.

Keywords: neutralized nitric acid solution, silvgrass (Miscanthus), growth
promoters, peas, yields.

L $56.51:004

DESIGN OF A GEOMORPHOLOGICAL SCHEME
FOR COMPLEX ARRANGEMENT (LAND RECLAMATION)
OF AGRICULTURAL LANDS IN THE KARMASAN RIVER CATCHMENT

A.l. Kinyabulatov,Bashkir State Agricultural University, RussiBaderation,
kinya2019@mail.ru;
A.R. KhafizovBashkr StateAgricultural University,RussiarFederation,
chafizov@mail.ru
A.F. KhazipovaBashkirStateAgricultural University,RussiarFederation,
aigul.hazipova@méru

Abstract. By usingthe exampleof the Karmasan Rivecatchmenin the Re-
public of Bashkortostan, the design of a geomorphological scheme of a landscape c
tena is discussed which is necessary for the complex arrangement of catchments
caused by thealvelopment of the resource potential of the territory. The morpthome
ric indices for the design of a geomorphological scheme are defined. The constructed
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ABSTRACT

scheme will make it possible to calculate environmental reclamstimardsvhile
simultaneouslyrrigatinguplandsanddraininglowlands of farmland.

Keywords: complex arrangement of catchments; geomorphological scheme;
river catchment; visual relief image; landscape catena; morphomadiaes, land
reclamation.

[ $31.95:581.526.534(571.150)

AGROECOLOGICAL TYPIZATION OF LAND
IN THE AREA OF DARK CHESTNUT AND CHESTNUT SOILS WITH
LARGE MASSIVES OF SOLONETZ SOILS OF THE DRY STEPPE
OF THE ALTAI REGI ON

E.V. KonontsevaAltai State Agricultural University, kononcevaasau@mail.ru;
Zh.G. KhludentsovAltai State Agricultural University, zhan.khludentsov@mail.ru;
N.M. Pochemin Altai State University, pochyomin@list.ru;

A.S. StrebkovaAltai State Univerisy, alena040994@mail.ru;
S.P. GoncharovAltai State University, skailain93@mail.ru

Abstract. The findings of agroecological typification of agricultural dan
scapes using the example of K(F)Khs- sol
trict of the Alta Region are discussed. Agroecological typification of agricultural
landscapes was carried out according to the methodology of V.l. Kiryushin. The
groups of lands were identified taking into account landscape components (spatial
heterogeneity of soil covestructures, soil properties, heterogeneity of relief, diversity
of soil-forming rocks, depth of groundwater, features of the lithological structure of
the territory, and the degree of degradation processes. In each group, factors limiting
crop yields weredentified (managed, regulated, limitedly regulated, unregulated) in
the study areas. The categories and subcategories of land types for the farm territory
are identified which may serve as the basis for the rational organization of a territory
with hetepgeneous characteristics, the development of a set of measures aimed at
preserving and reproducing soil fertility and eliminating factors limiting the mrodu
tivity of crops.

Keywords: agricultural landscape, soil structure, heterogeneity, relief.eagro
cological typification, limiting factors, deflation, productivity, rational use of soils.
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U [ $633.179:661.728.7(571.150)

COMPARISON OF THE COMPONENT COMP OSITION
OF TWO RUSSIAN VARIETIES OF SILVER -GRASS (MISCANTHUS)

A.N. Kortusov,Institute for Problems of Chemical and Energetic Technologies,

Siberian Branch of the Russian Academy of Sciences, Russian Federation,
akortusov@mai.ru

N.A. Shavyrkina,Institute for Problems of Chemical and Energetic Technologies,

Siberian Branch of the Russian Academy of Sciences, Russian Federation,

32nadina@mail.ry
L.A. Stupina,Altai State Aricultural University, Russian Federation,
stupinaliliya@mail.ru

Abstract. A promising source of cellulose is the perennial plant sidyass
(Miscanthus); it gives a high yield and has good adaptabilityrdaving conditions.
The component composition of silvgrass Miscanthus sacchariflorysof the vare-
ty Soranovskiy andMiscanthus giganteusf the variety KAMIS grown in the Altai
Region was studied. The cellulose content in the samples ranged fro#h 43.8
48.9%; the biomass dfliscanthus sacchariflorug/as characterized by higher cell
lose content.

Keywords: silver-grass Miscanthu$, component composition, celluloseg-li
nin, pentosans.

U [ $33.853:633.854

MAIN DIRECTIONS AND RESULTS OF BREEDING WORKS WITH
OIL CROPS IN WEST SIBERIA

G.N. KuznetsovaSiberian Experimental Station, Branch of V.S. Pustovoit
All-Russian Research Institute of Oil Cspf®msk Region, Russia Federation,
kuznetsovagalinal964@mail.ru

Abstract. The main directions and stages of the breeding work with oil crops
(oil flax, spring rapeseed, spring turnip rape, and spaiggefflax, mustard, sunfle
er) are described. The characteristics of new varieties of oil crops adapted to-the co
ditions of West Siberia by the example of the southern fategipe of the OmskeR
gion are presented. Due to the results of a competitivetyadrial, there is a prorst
ing breeding material of rapeseed, flax, and false flax which is transferred into the
State variety trial from 2023.

Keywords: oilseed flax, cole crops, sunflower, plant breeding directioas, v
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U [ $635.21:631.847.3(571.150)
ROLE OF MYCORRHIZATION IN POTATO YIELD FORMATION

V.S. KursakovaAltai State Agricultural University, kursakowe@mail.ru;
N.V. ChernetsovaAltai State Agricultural University, nvchernetcova@mail.ru

Abstract. The influence of mycorization on the formation of potato yield of
Gala and Rozara varieties, on the structure and quality of tuber yield on chernozem
soil in the suburbs of Barnaul was stdli The positive effect of the technique on the
yield and quality of both potato varieties was found despite the severe drought of the
growing season. The yield increased in Gala variety by16.2%, in Rozara variety
by 12.615.4%, while the control yidlwas 21.9625.8 t/ha. At the same time, the
yield of larger fractions of 580 g increased by 283L.7 % in Gala variety. In the
variety Rozara, on the contrary, there was increase of smaller fractions of potatoes,
although their number and weight in thkant increased under the influence of-m
corrhization. Mycorrhization contributed increased content of starch and vitamin C.

Keywords: mycorrhiza, inoculation, microbial preparations, potato, yield,
product quality.

L[ $33.16:631.5(045)

MODERN SCIENTIFIC DIRECTIONS OF RESEARCH
IN INCREASING THE YIELD OF SPRING BARLEY

K.A. Makaev,S. Seifullin Kazakh Agrotechnical Research University,
Republic of lazakhstan, kmakayev@mail.ru;
A.S. TurbekovagS. Seifullin Kazakh Agrotechnical Research University,
Republic of Kazakhstan, arysgul.turbekova.67@mail.ru;
V.L. Tatarintsev,National Research Tomsk State University, Russian Federation,

kafzm@bk.ru

L.[ . TatarintsevAltai State Agricultural University, Russian Federation,
kafzem@bk.ru

Abstract. The current global research trends related to the culture of spring
barley are discussed. The most popala studies of the influence of fertilizers and
technology for growing crops under various natural and climatic conditions; there are
numerous studies of the ecological response of barley teeagtogical conditions;
many works are devoted to varietibgprids, and lines. A few works are related to
the study of grain quality, diseases and pests.

Keywords: spring barley, crops, spring barley yield, scientific research on
spring barley, promising crop.
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U $31.811.98:633.11"321"(571.150)

USE OF BIOLOGICAL PRODUCTS OBTAINED FROM PROCESSED
PLANT RAW MATERIALS AS GROWTH PROMOTERS
OF SPRING WHEAT

[ .1. Maltsey, Altai State Agricultural University, Russidederation,
maltsevm@mail.ru

[ .V. Kalyuta, Altai State Agricultural University, Russian Federation,
kalyuta75@mail.ru

Abstract. The research findings on the influenmieaqueous solutions of @
cessed products (carboxymethylation) of vegetable raw materials on the yield and
guality of spring wheat grain are discussed. It was found that the developed products
demonstrated growtpromoting ability. Tests of innovative piocts carried outnd
der production conditions showed the effectiveness of their use. The yield gains
ranged from 6 to 14%.

Keywords: vegetable raw materials, carboxymethylation, growth promoters
sawdust, sunflower husk, buckwheat husk, oat flower film&gpvheat, yields.

EFFICIENCY OF SILICON -BASED FERTILIZERS
IN WHEAT CULTIVATION, VEGETATION STUDIES

V.V. Matychenkov,Institute of Fundamntal Problems of Biology
of the Russian Academy of Sciences, Russian Fedenatinatichenkov@yandex ru;
E.A. Bocharnikova,Institute of Fundamental Problems of Biology
of the Russian Academy of Sciences, Russian Fedenatsavk@rambler.ru;
A.O. Grankina, Institute of Fundamental Problems of Biology
of the Russian Academy of Sciences, Russian Federa#65260049@bk.ru

Abstract. Recently increased severity and duration of drought lead to kemar
able reductions in crop yields. Siliciiased agrochewals were shown to enhance
plant drought resistance. In greenhouse test, the effect of Si fertilizers diatomite, ze
lite and activated zeolite on the growth and stress resistance of wheat was studied u
der the lack of irrigation. Silicon fertilizers incise=d the root and abovegrouna-bi
mass, the concentrations of photosynthetic pigments and the activities of antioxidant
enzymes- ascorbate peroxidase, glutathione reductase and guaiacol peroxidase as
well as reduced the level of lipid peroxidation. The lssevidence the tested Srfe
tilizers promoted the adaptation and improvement of growth of wheat plants under
water lack at a biochemical level.

Keywords: antioxidants, drought, silicon, pigments, wheat.
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L $31.53.082:635.652.2

SPRING WHEAT GRAIN QUALITY DEPENDING
ON BIOLOGICAL PRODUCT APPLICATION

A.V. NechaevaAltai State Agricultural University, Russian Federation,
a.nechaeva93@mail.ru;

S.V. Zharlova, Altai State Agricultural University, Russian Federation,
stalina_zharkova@mail.ru

Abstract. The quality of spring wheat grain depends on many factors,rin pa
ticular, on the elements used in agricultural technology of culture. In our studies, bi
logical preparations were used as-posving seed treatment. The research findings
showed different responses of spring wheat to biological products in the formation of
grain quality indices. Greater positive effect on grain quality was found in variant 2
(XC 22, 0.5%).

Keywords: spring wheat, grain quality, protein, vitreousness, gluten, grain
unit, thousanekernel weight.

L $635.21

IMPROVEMENT OF SEED PO TATOES UNDER THE CONDITIONS
OF THE EAST KAZAKHSTAN REGION OF THE REPUBLIC
OF KAZAKHSTAN

V.N. Nikolaeva,Sarsen Amanzholov East Kazakhstan University,
Republic of Kazakhstan, Altai State Agricultural University, Russian Federation,
vn_nikolaeva@mail.ru
S.V. Zharkova Altai State Agricultural University, Russian Federation,
stalina_zharkova@mail.ru

Abstract. The use of biotechnological methods in the managemwiepbtato
seed production made it possible to obtain healthy planting material and increase the
productivity of potato varieties. On the basis of the improved seed material obtained,
high yields were formed by varieties of German selectiBed Lady (348 t/ha) and
Jewel (31.0 t/ha); Dutch selectiornColombo (34.5 t/ha); Darenka variety (26.5 t/ha)
of Russian selection.

Keywords: potatoes, seed production, biotechnology, yield, variety, test tubes,
cuttings, meristem.
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U1 $579:631.57(571.150)

TESTING OF ORGANIC RESIDUE DESTRUCTOR
IN MODERATE ARID STEPPE OF THE ALTAI REGION

L.A. Stupina, Altai State Agricultural University, stupiddiya@mail.ru;
V.S. Kursakova Altai State Agricultural University, kursakov&@mail.ru;
A.B. Sovrikoy OOO i MNudteardg sovri kov79 @ms

Abstract Under production conditionsn-in t
ing and experimental farm, the effect of a destugiroduct containing live and
spore forms of microorganisms on the microbiological composition of leached che
nozem and the productivity of pea variety Yamalskiy 305 was studied. A significant
increase of the beneficial microflora that carries out theeralization of organic
matter was revealed after the use of live bacteria in the product. The yield of the next
crop in crop rotation increases by 3698.2%

Keywords: straw; destructor; microorganisms; spring wheat; peas; productiv

L $31.6.02

USE OF ORGANIC WASTE TO INCREASE YIELDS OF OIL RADISH
ON LOW PRODUCTIVE AND DEGRADED SOILS
OF THE PRIOBSKOYE PLATEAU

A.V. Tingaev Altai State Agricultual University, avtin@mail.ru;
A.S. DavydovAltai State Agricultural University, adavb5@yandex.ru;
Yu.V. CheprunovaAltai State Pedagogical University, zubkova.ula@mail.ru

Abstract. The useof organicwasteswith a high contentof nitrogen,phosplo-
rus, potassium and organic matter will increase crop yields on unproductiveeand d
gradedsoils. The highest yields of oil radish herbage was obtained on vanahts
the introductionof manureof 10 t/ha and sewagesludgewith a rate of 45 t/ha, -
spectively,84.2 and 79.6 t/ha. The contentof all heavy metalsand arsenicin oil
radish herbagdérom all variantsof the experimentdoesnot exceedthe maximum
allowable concentration.

Keywords: degradedands,yields,oil radish,sewagesludge poultry manure.



ABSTRACT

L $31.51;631.84;631.85;633.11;633.13

CHANGES OF PHYSICO-CHEMICAL PROPERTIES
OF LEACHED CHERNOZEM OF THE ALTAI REGI (
UNDER LONG AGROT ECHNOLOGICAL EXPOSURE

V.l. Usenko,Federal Altai Scientific Center of Agidiotechnologies,
Russian Federatigrusenko.001@mail.ru;
A.A. Garkusha,Federal Altai Scientific Center of AgiBiotechnologies,
Russian Federatigraniish@mail.ru;
T.A. Litvintseva,Federal Altai Scientific Center of Agidiotechnologies,
Russian Federatigrta_samara@mail.ru
E.G. Deryanovalederal Altai Scientific Center of AgiBiotechnologies,
Russian Federation;
A.A. Shcherbakoval-ederal Altai Scientific Center of AgiBiotechnologies,
Russian Federation;
I.A. KobzevaFederal Altai Scientific Center of Agidiotechnologies,
Russian Federation

Abstract. The results of a permanent field experiment on leached chernozem
to study the effect of long exposure to nitrogeoesphorus fertilizers, basic tillage
techniques (deep, shallow chizel, zero) and cultivated crops on the reaction of the
medium, the amount of absorbed cations, soil saturation with bases are discussed.

Keywords: acidity, amount of absorbed cations, saioratvith bases, fertih-
ers, tillage, forecrops.

L | $31.53.082:635.652.2

APPLICATION OF BIOLOGICAL PRODUCTS
IN SEED PRE-SOWING TREATMENT WHEN GROWIN G
COMMON BEANS UNDER THE CONDITIONS OF THE ALTAI REGION

A.S. Filippova,Altai State Agricultural University, Russian Federation,
asya.sergeeva@mail.ru;

S.V. ZharkovaAltai State Agricultural University, Russian Federation,
stalina_zharkova@mail.ru

Abstract. This paper discusses the research findings on the effect of pre
sowing treatment of common bean seeds with biological products on the sowing
gudities of seeds and the growing season of common bean varieties Fizkulturnitsa,
Omichka, and Sirenevaya the Altai Region. The influence of psdwing treatment
of common bean seeds on sowing qualities depending on the variety was found, and
shortening of the growing season of plant development®gadys was revealed.

Keywords: common beans, biologicalqucts, presowing treatment, genm
nation, Polydon Bio Profi, Polydon Amino Mix, Alfastim.



ABSTRACT

L $£31.53.02

INFLUENCE OF CULTIVATION CONDITIONS
ON SUNFLOWER YIELD AND ITS VARIABILITY

P.V. Khvorov Altai State Agricultural University, Russian Federation,
pavel _hvorov@mail.ru
S.V. ZharkovaAltai State Agricultural University, Russian Federation,
stalina_zharkova@mail.ru

Abstract. Increasing the production of sunflower oil seeds is an imporiant d
rection in the agricultural production of our country. The efficiency of production
largely depends on the variety usedproduction. The results of our study ofnsu
flower varieties and hybrids under the conditions of the steppe zone showed that in
this zone, the Jin M variety and the LG 5377 hybrid maximized their biologieal p
tentials in yield formation.

Keywords: sunflower, yield, variability, factor, conditions, stability,

U [ $31.895:633.49

EFFECT OF THE APPLICATION OF NEW ORGANOMINERAL
COMPLEX HUMITON ON POTATO YIELDS IN THE MODERATELY ARID
AND FOREST-OUTLIER STEPPE OF THE ALTAI REGION

O.V. CherepanovaAltai State Agricultural UniversityRussian Federation,
cherepanova_olga22@mail.ru
S.P. AryshevalNationalRe s ear ch Center #@WKurchato
All-Russian Research Institute of Radiology and Agroecology, Obninsk,
Russian Federatiorgrysheva_sv@mail.ru;
D.G. SviridenkgNat i on al Research Ceinter AKu
All-Russian Research Institute ofdR@ogy and Agroecology, Obninsk,
Russian Federatiorsedelnikovl167@gmail.com
K.V.PetrovNat i onal Research Ceinter AKur
All-Russian Research Institute of Radiology and Agroecology, €ignin
Russian Federatiorkpetroff2015@yandex.ru;
N.G. Ilvankin,Nat i onal Research Ceinter AKur
All-Russian Research Institute of Radiology and Agroecology, Obninsk,
Russian Federatiomikgen74@yandex.ru

Abstract. According to the rest8 of a field experiment on medium loamy
leached chernozem, it was shown that the use of ongameral complex based on
Gumiton peat on potato plants of the Gala variety with the introduction of agoemeli
rant (zeolite) and mineral fertilizer (ammophoshthb separately and jointlyn4
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ABSTRACT

creased the total weight of tubers; weight, quantity and yield of commercial tubers
compared with experiment variants without using Gumiton.
Keywords: Gumiton, ammophos, zeolite, leached chernozem, potato, yields.

[ $31.8:633.34:631.559(571.150)
EFFECT OF BIOMINERAL FERTILIZER ON SOYBEAN YIELDS

N.I. Shevchuk Altai State Agricultural University, Russian Federation,
natalia.schevchuck@yandex.ru

Abstract. The research findings on evaluation of the impact of Neonox bi
mineral fertilizer on the growth, development and yield of soybeans in the moderately
arid forestoutlier steppe of the Altai Region are discussed.-dowing seed tréa
ment contributed to the mobilization of soybean resources which was reflected in an
increase of the number of germinating and survived plants, morphological indices
and yield which increased/19.100.35 t/ha.

Keywords: soybean, biomineral fertilizer, field germination, survival, plant
height, yields.

U [ $33.855:631.559:634.84.09(571.150)

RAPE SEEDING RATES AND HYBRIDS AS A FACTOR
OF OPTIMAL YIELDS

N.I. Shevchuk Altai State Agricultural University, Russian Federation,
natalia.schevchuck@yandex.ru

Abstract. The conducted studies have shown that for the conditions of the foo
hills of the Altai Region, the rate of 0.5 million seeds/ha is the most optimal for
growing rape hybrids. The maximum yield and profitability level was formed by the
hybrid Zebra CL F1.

Keywords: rape, hybrids, seeding rate, field germination, survival, yield derm
la elements, yields, economic efficiency.
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L [ $31.9:633.829

INFLUENCE OF ADAPTABILITY AND HOMEOSTATICITY
ON THE SELECTION OF PROMISING VETCH ACCESSIONS
IN A BREEDING NURSERY UNDER THE CONDITIONS
OF THE REPUBLIC OF BASHKORTOSTAN

R.M. Yakhutova Experimental Station "Ufimskaya" of Ufa FRC RAS, Bashkir SAU,
rmyakhutova@mail.ru
R.S. Kiraev Experimental StatiohUfimskaya" of Ufa FRC RAS,
rustamkiraev@mail.ru
R.F. KhasanovaExperimental Station "Ufimskaya" of Ufa FRC RAS,
rezeda78@mail.ru

Abstract. The experimental data onetlstudy of adaptability and homeostatic
ty of vetch accessions in the Republic of Bashkortostan are discussed. A correlation
analysis of intensity and breeding value was carried out. The use of different variants
for seeding rates of common vetch allow®atly in the breeding nursery of the first
year to select and identify accessions based on evaluation of seed yields.

Keywords: common vetch, intensity, adaptability, homeostaticity, breeding
value, accession.

APPLICATION OF UNMANNED AERIAL SYSTEMS
IN AGRICULTURE AND FORESTRY

L $631.9:528.8:528.943

APPLICATION OF DATA OF UNMANNED AERIAL VEHICLES
AND NEURAL NETWORKS FOR CROPLAND MAPPING

A.l. Pavlova,Novosibirsk State University of Economics and Management,
annstab@mail.ru

Abstract. This paper dicusses the topical task of semantic segmentation of a
able lands using remotely sensed data. High spatial resolution images (5 cm/pixel)
from an unmanned aerial vehicle are used as a training dataset. The novelty of the
work consists in the application obnvolutional neural networks to solve the lpro
lem of automatic mapping of images from an unmanned aerial vehicle usingteompu
er vision methods. et architecture is used in this work for recognizing arable land.

Keywords: agricultural lands, unmannedree vehicle, artificial neural re
works, mapping, arable land.
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DEVELOPMENT AND IMPLEMENTATION
OF INNOVATIVE TECHNQOQGIES IN FORESTRY

L $£30.2:004.5

BIOLOGICAL BASIS OF KULLAN REINTRODUCTIONS
IN THE ILE -BALKHASH STATE NATURE RESERVE

A. AbdibekovKazakh National Agricultural Research University,
Republic of Kazakhstaapdibekov.alibek@mail.ru;
K. Abaeva Kazakh National Agricultural Research Wersity,
Republic of Kazakhstaapaeval961@mail.ru;
G. MyrzabaevaKazakh National Agricultural Research University
Republic of Kazakhstamyrzabaeba60@mail.ru;
F. ToktassynovaKazakh National Agricultural Research University
Republic of Kazakhstanusenados@mail.ru

Abstract. Lake Balkhash i®ne of the largest inland reservoirs in the world.
Area 19300 km3 length605 km, width varies from 4 to 74 kmhe total volume of
surface waters formed in the ba&r28.85 knig, of which 22.87 km3/g is formed in
the river basin 5.36 kifg in the basin of the eastern tributaries, Karatal, Aksu, Lepsy
0.57 km3/ g in the Ayaguz River basin and 0.08%/gnin the river basins of the
Northern Balkhash regior©Of the toal river flow of the Lake Balkhash basin, 17.4
km®/year is formed in the territory of the People's Republic of China, in the upper
reaches of the river. The hydrographic network of the territory belongs to the modern
river delta. Farshaped delta channdtem a complex territoryThe previously single
channel of the river has now been divided into three main branches, the eastern
Zhidelinsky, the central Ilisky, and the western Toparsky, each of which bramehes i
to a number of smaller channels and manyieaakes. The river delta is in oe
stant motionReformation of the hydrographic network, a general shift, is a natural
phenomenon both under the natural regime and under flow regulation. Based on the
characteristics of the development of channel preseasd the dynamics of runoff
redistribution, it is customary to divide it into an upper and lower déitee top of
the delta is the area of the 6th fish point, opposite which is the source of the Topar
channel. The upper delta is a hydrographic netwibek sources of which are located
from the top of the deltatothe Kugaeyi del i for k. The wupper
duct. The hydrographic network of this part of the delta is simple angdover; the
total flow is no more than 20%. Almost all ofig located to the left of the main
channel. Of the existing rigitank channels, only the Zagotskotskaya channel has
survived, its insignificant flow reaches the Tersekpai channéhfls). The upper
left channel Toparl (Suminka) feeds the extensive Tepstem with water flow
from 8 to 40 n¥s. The only watercourse reaching Lake Balkhash is a channBD(10
m’/s). The general characteristics of this part of the delta are the camouflage of w
tercourses and the immutability of channel forms. Below thecsanifrthe channel or
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branch is called the Gidel:i channel , t
flow flows. Elements of the hydrographic network of the lower delta interact with
each other and flow into Lake Balkhash. The lower delta, unlikeipiper delta, is
dynamic and unstable. This especially applies to its left wing, the Kugala channels.
Along the entire length of the channels there are many branches, entrances to lakes,
and returns to channels. All channels often do not have a continootisuous
channel; their water ends up in open lakes overgrown with reeds, from which they are
carried out by other channels. The Naryn Channel is a relict channel of Bakanasov,
fed from the Novaya Arystan channel system and flows into Lake Balkhash hhroug
several branches of the Krypsaldy channBte Karatal, Aksu and Lepsy rivers gfi
inate from the glaciers of the Dzhungar Alatau and flow into Lake Balkhash. The
food is snowglacial, with spring floods. The average annual flow rate is at the river.
Karatal near the village. Naimasuek 63.8 m3/s, near Antonovka 25.7/sn The
chemistry of the water is calcium bicarbonate with a mineralization of@ZEg/L.
In recent years, pollution levels of pesticides, heavy metals, and petroleum products
have inceased significantlyThe zone of formation of underground runoff is the
Dzungarian Alatau. The waters of the middle and upper Quaternary sedimersts are a
sociated with fineand finegrained sands and lie at depths frorh ® 2250 m. The
waters of the nidle Quaternary alluvial sediments are noted at depths frdfht@
30-45 m.The waters of the Upper Quaternary modern alluvial deposits are noted at a
depth of 0.5 to 5 m and are also associated with mixed finegrained sands.

Keywords: long, unstablglittle snow, weather, temperature, air, humiditg; p
riod, spring.

L | $30%232:631.524.84

GROWTH OF FOREST CROPS OF SCOTS PINE
IN DIFFERENT FOREST GROWING CONDITIONS

N.N. Besschetnovd\izhny Novgorod State Agrotechnological University,
Russian Federatiorhesschetnoval966@mail;ru
V.P. Besschetnowlizhny Novgorod State Agrotechnological University,
Russian Federationesfak@bkru;
N.A. KavaevaNizhny Novgorod State Agrotechnological University,
Russian Federatiorvjolin12666@gmail.com

Abstract. The taxation indicesf forest crops of Scots pine in different forest
growing conditions of the Balakhninskiy Forestry of the Nizhny Novgorod Region
were studied. The values of the height and diameter of the trunk of forest crops were
determined, and estimates of the vatigbof the studied features were given. The
differentiating influence of growing conditions on the growth and development of test
subjects was revealed. The expediency of widespread use of pine in artifiaial refo
estation in the region is proved.

Keywords: Scots pine, silviculture, forest type, forest growing conditions,
growth, development.
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L[ $30*232

DYNAMICS OF SPECIES COMPOSITION, CONDITION
AND PRODUCTIVITY OF LARCH PLANTATIONS
IN THE IZMAILOVO NATURAL HISTORY PARK

S.lI. Vasilieva,Bauman Moscow State Technical University (Mytishchi Branch)
Russian Federation, sivasiltva2002@yandex.ru;
M.S. Laryushkina,Bauman Moscow State Technical Universiytishchi Branch)
Russian Federation, marialar811@gmail.com;
P.G. Melnik,Bauman Moscow State Technical University (Mytishchi Brgnch)
|l nstitute of F®r jst S aelekpete@bRid S, Rus

Abstract. The results of 2¢ear forestry monitoring of experimental objects in
123158 yearold larch crops in the Izmailovo Nature and Historical Park ase di
cussed. Despite the fact that the average category of sanitary condition ranges from
1.7 to 1.9 poird, larch is characterized by good growth and productivity. Mixing
larch with broaeleaved species when creating forest crops is not promising, oak falls
completely, and elm partially from the composition of plantings.

Keywords: monitoring of green spacearch, stand growth, stand sanitarym€o
dition, stand productivity.

U 1 $30.17:582.475.4

CROWN INDICES OF SIBERIAN PINE OF ALTAI, LENINOGORSK
AND YART SEVO ORIGINS

M.V. Grishlova,Reshetnev Siberian State University of Science and Technology,
Russian FederatiorGrishlova@mail.ru
N.P. Bratilova,Reshetnev Siberian State University of Science and Technology,
Russian Federatiombratilova@yandex.ru

Abstract. Comparative analysis of the crown development of Siberian pine
trees aged 56 years of different geographical origins is discussed. It is found-that u
der the conttions of the suburban zone of Krasnoyarsk, trees of Altai origin are cha
acterized by the largest diameter and length of the crown, the number of branches in
the whorls, the length of the needles and the volume of the crown. Siberian pine of
Yartsevo orign has the highest indices in terms of the diameter and length oftthe la
eral branch, the average annual growth of the lateral branch oveyemdperiod, the
angle of attachment of the branch to the trunk and the life expectancy of the needles.

Keywords: Siberian pine Rinus sibiricg, crown, life expectancy of needles,
plantation, geographical origin.
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U1 631.53674.032.477.62

EFFECT OF BIOLOGICAL PRODUCTS ON GROWTH -PROMOTING
PROPERTIES OF CREEPING JUNIPER SEEDLINGS

A.l. DegtyarevOmsk State Agricultural Univeity, Russian Federation,
ai.degtyarjov@omgau.org
G.V. BarayshchukOmsk State Agricultural University, Russian Federation,
gv.barayschuk@omgau.org

Abstract. Ornamental shrubs play an important role in creating a park env
ronment and are an integral part of urban landscaping. This paper discusses the r
sults of studying the effect of biological products on the growth indices ofyeare
old seedlings of creepg juniper. It is shown that the use of microbiological prapar
tions with fungicidal and growtpbromoting action is effective. During three years of
observations of the increase in the diameter of the root neck and height, it was found
that the most effeste was the product Elena.

Keywords: creeping junipefJuniperus sabind..), biological products, see
lings, cultivation, biometric indices.

U [ $04.75.002.8

PECULIARITIES OF COLLECTION AND DISPOSAL
OF MUNICIPAL SOLID WASTES

S.A. Dubining Bashkir State Agricultural University, Ufa,
svetlana.dubinina.2020@mail.ru;
R.F. Mustafin, Bashkir State gvicultural University, Ufa, mustafil976@mail.ru;
A.R. ShamsutdinovaBashkir State Agricultural University,
shamsutdinova.alya2015@yandex.ru

Abstract. Collection, management and disposal of municipal solid wastes
(MSW) are significant tasks for sogyetsince their disproportionate accumulation
may have serious negative consequences for the environment and human health. The
methods of processing MSW with the help of which it is possible to achieve minimal
impact on the environment and ensure maximueyaleng and disposal of waste are
discussed. Such methods include separate collection, recycling, energy usedand lan
filling. In general, separate collection and disposal of municipal solid wastenare |
portant measures to protect the environment and erssistainable development.

This allows reducing negative impacts on the environment, and save resources and
improve the quality of life of the population. Therefore, the implementation gnd su
port of this practice should be considered a priority at allseve

Keywords: separate collection, municipal solid wastes (MSW), recycling,
waste, containers, landfill, secondary raw materials, waste transfer station.
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ABSTRACT
L $81.192

CONTENT OF ELEMENTS OF THE FIRST HAZARD CLASS
IN SOILS AND WOOD IN THE CATCHMENT AREA
OF THE BOLSHAYA BALYKLY RIVER

R.R. Zubairoy Bashkir State Agricultural University, Russian Federation,
rrzubairov@gmail.com;
R.F. Mustafin, Bashkir Sate Agricultural University, Russian Federation,
mustafinl976@mail.ru
G.E. OdintsovBashkir StatéAgricultural University, Russian Federation,
odintsov94@inbox.ru

Abstract. The studied data on the featumdsaccumulation of heavy metals of
the first hazard class in the wood of the main types of tree plantations in thraerattc
area of the Bolshaya Balykly River are discussed. Concentrations of hetaly afe
the first hazard class were found in sample8etula pendula Roth, aspen Populus
tremula L., common pine Pinus sylvestris L., sAedived linden Tilia cordata Mill
and in soils under the canopy of the studied tree plantations. The evaluation of the level
of soil contamination with elements of thist hazard class was carried out.

Keywords: wood, metals, spectrometer, trace elements, relief, trees, species.
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GROWTH AND PRODUCTIVITY OF THE YENISEI ECOTYPE
OF SIBERIAN LARCH IN PURE AND MIXED WITH SPRUCE
AND PINE PLANTATIONS IN THE MOSKVORETSKO -OKA PLAIN

P.G. Melnik,Bauman Moscow State Technical University (Mytishchi Brgnch)
I nstitute of Fr jst S anelek pete@bRg S, Rus
D.A. TagiltsevBauman Moscow State Technical University (Mytishchi Branch)
Russian Federation, tagilcevdenis2517@gmail.com;
D.D. Mamochkina,Bauman Moscow State Technical University (MytishchnBiny
Russian Federation, mamochkina78@gmail.com

Abstract. In the geographical cultures of the Bronnitskiy Forestry of the-Mo
cow Region, thé&’eniseiecotype of Siberian larch at the age of 65 is characterized by
high productivity, average and currenbgith which makes this provenance premi
ing for targeted forest cultivation in the conditions of the Moscow Region. The type
of larchrspruce forest crops contributes to the formation of Hpghormance plan
ings. Mixing larch with pine is impractical due the high lightloving nature of these
breeds.

Keywords: geographical cultures, ecotype, growth, forestry effect, Siberian
larch, Scots pine, European spruce, Mosg&egion.
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IMPACT OF ANTHROPOGENIC IMPACT ON THE SUBURBAN FORESTS
OF THE CITY OF BARNAUL

E.l. Orlova, Altai State Agricultural University, Russiizonkao02@mail.ru;
M.A. Savin Altai State Agricultural University, Ram, savin@mail.ru

Abstract: The indices of productivity and sanitary condition of pine plantations
in the suburbs of the City of Barnaul are discussed. The stock of wood w&g4236
m°/ha. The class of biological resistance, the degree of disturbative piantation
and the weighted average category of sanitary condition are determined for each
plantation. There are no signs of severe weakening in the plantations, and the stands
are mainly classified as healthy. The weighted average category of thearoontl
the plantings is 1-2.1. The decay noted in the plantings is natural, no pathological
decay of trees was found.

Keywords: productivity, sanitary condition, biological stability, aerotechmege
ic pollution, Scots pine, ribbon forests, Altai Region.
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FORMATION OF ARTIFICIAL PINE STANDS
IN THE SREDNE-OBSKOY PINE FOREST

P.A. Savina Altai State Agricultural Univesity, savinapolina2001@mail.ru;
A.A. MalenkoAltai State Agricultural University, malenko51@mail.ru

Abstract. An analysis of the growth and development of forest crops of Scots
pine in the Srednr®bskoy pine forest of the Altai Region was made. Taxanon i
ces show that under these conditions a highly productive plantation was foemed b
longing to quality class la and having stem wood reserves of about #64. mhe
assortment structure of plantings shows that favorable growth conditions contributed
to the formation of business trunk$82.5% and wood trunks17.5%. The structure
of the same tree stand in terms of wood reserves shows that a larger amount of wood
reserves falls on trees with trunk diameters from 24 to 28 cm, occupying 30% of the
total woodstock

Keywords: Scots pine; height class; diameter; height assortment structidre; A
tai Region.
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INFLUENCE OF WEATHER FACTO RS ON THE FIRE SITUATION
IN THE FOREST FUND OF THE SVERDLOVSK REGION IN 2023

I.M. Sekerin, Ural State Forestry University, Russian Federation,
sekerinim@m.usfeu.ru

Abstract. The reasons for the high figanger scale of the forests of the Siver
lovsk Ragion in 2023 are analyzed. It was found that the high rates of actual fire
danger scale are due to a combination of factors which include a lack of precipitation
in recent years, high air temperatures, strong winds and increased thundersterm acti
ity. Proppsals are given to minimize the negative consequences of forest fires.

Keywords: Sverdlovsk Region, firelanger scale, forest fire, weather cend
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EFFECT OF AEROTECHNOGENIC POLLUTION
ON THE CONDITION AND PRODUCTIVITY OF PINE PLANTATIONS
OF THE BARNAUL FORESTRY

K.F. Tsaan,Altai State Agricultural Universityk.caan@mail.ru;
M.A. Savin Altai State Agricultural Universitysavin@mail.ru

Abstract. The indices of productivity and sanitary condition of pine plantations
in the suburbs of Barnaul are discussed. The stock of wood wa#1P32i/ha. The
class of biological stability, the degree of disturbance of the plantationthend
weighted average category of sanitary condition are determined for each plantation.
There are no signs of severe weakening in the plantings, and the stands mostly belong
to the healthy category. The weighted average category of the condition ofrihie pla
ings is 1.72.3. The decay noted in the plantings is natural, no pathological decay of
trees was found.

Keywords: productivity, sanitary condition, biological stability, aerotechmege
ic pollution, scots pinajbbon forest; Altai Region.
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POPLAR PROPAGATION TO ESTABLISH FAST -GROWING TREE
PLANTATIONS AS PART OF ADAPTATION TO CLIMATE CHANGE

A.R. ShamsutdinovaBashkir Statégricultural University, Russian Federation,
shamsutdinova.alya2015@yandex.ru

R.R. SultanovaBashkir State Agricultural University, Russian Federation,
vestnikbsau@mail.ry

R.F. Mustafin, Bashkir State Agricultural University, Russian Federation,
mustafinl976@mail.ru

R.R. Bayturina,Bashkir State Agricultural University, Russian Federation
aspirant_bsau@mail.ru

Abstract. Poplar propagation to establish fgsowing tree plantations that
would address the issue of climate change mitigation is studied. The research goal is
to promote sustainable forestry practickattmay effectively respond to the tha
lenges of climate change. The objective is to experimentally study the growth and
development of poplar trees by cuttings in different soil conditions (sand, wermic
lite) to determine the optimum performance for sssbd rooting and establishment
of fast growing tree plantations. On the basis of the conducted research, the prospect
of propagation by cuttingséfopul us nigra L. | Poppl us
ulus simonii f. fastigiata Schneid. and Populus kaeeRehdespecies for creation of
fastgrowing plantations was revealed.

Keywords: Popul us nigra L. I Populus nigr
f. fastigiat a Schnei dEPwipguplantationsk olimaea n a

294


mailto:shamsutdinova.alya2015@yandex.ru
mailto:vestnik-bsau@mail.ru
mailto:mustafin-1976@mail.ru
mailto:aspirant_bsau@mail.ru

fosdL o sHfplgenjdeddry MCdJ Mo jHJ dad "

1 Ok wdzzj € Is tedsLdzdddded J

lrtelrsuvrl FtI1IRC
R1IVJJOARS1 1 3IM vl [l ¢ s
Nl mjtesmid2 MS Ow ( dzOyd tsdzO@dz! dzOw )
ZOLZ ydmsOC Isd yj M Ow CtsdaW jtoj dzeydw M d3j Y HEZC
ftodztetsyj dzdzPls € OOt dzs B yj MStsegts W OC
bzlsO2 M st EsMkzH OMmlse j dedzse s OC o Ot d

22 dzsweBtWw 2023 G.

uBtstcdzd ¢ MIsOlsj 2

)bz SkjlkMY o OoltsMEs2 tjHOS
l jemsO®h ¢ @B Oldd ¥sstetso dzO

OO fsHfdmMOdzdw ¢ dMmyfsdz L tseo Oded ¥ :
[BI Jd&3 dBMHEdzd v :
stli3f dzj CIsOYdECD-FL HOdedw: 1

sdteOy 25 HdMEtse

COdzls02MC d2 cfhbkhOmise j dedz 2
49, 10tdObkd, ft. stcOfdzsOtsds,



