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Technological aspects of modern agricultural production and environmental protection

Wolfgang Nowick / Boab¢praur HoBuk
daRostim YacTtHiit HTHCTUTYT NpHuKIagHON Onorexnonoruu, Waldheim, I'epmanus

TANDEM %21
MEXIYHAPOJHASI MHOTOJIETHSISI IPOTPAMMA
NIJIS1 OBECIIEYEHUS PEZEPBA BUOJIOTMYECKOI'O A30TA B IIOUBE
U AKTYAJBHOCTbH 3TOM 3AJJTAYH JJISI C/X U DKOJIOI'M TEPMAHUN

B craTbe ucnonb3yroTes 0003HaUYEHUS:

PHC - PhytoHuminCompounds - koMro3uiiiu (uTOropMOHaJIbHBIX U TYMHHOBBIX IIPEapaToB
AZ - AckerZahl - KosddurmenTt kauecTBa 1mo4Bsl, cTaHaapT [ 'epmanun

BST* - Biological Soil Index - buonorudeckuii UHIEKC MOYBbI

GE - Getreide Einheit - Enunania ypoxaiiHocTH, ctanaapt ['epmanun

P-6akrepuu - pochrmodbunmsupyromue, N-6akrepun - azotrpukcupyomue, H — rymyc

2016F (Friihling) - Becennsis oopadotka B 2016 roxy; 2016H (Herbst) - ocennsisi o6paboTka

3a obecneuenue vlcokux nokazamenei nI000POOUS NOYBLL U YPOXUCASL 8 3HAUUMENbHOU CMeneHu
omeeuaem 63auMOC8s3b, 63AUMOOCUCMEUE U B3AUMOGIUAHUE MPEX NOUBEHHBIX NOKA3AMeNell.
cooepaicanue 2ymyca, KOHYyeHmpayus azomeurcupyiowux u pochpammoounusupyrowux baxkmepuil.

Ymobwl onucamv smu 83auUMOCea3U u oyeHums pezyiomamol npumenenus PHC eecnoti (annuxkayus
pacmenuii) u ocenvio (0b6pabomka nouesl) ObIN 66€0EH, HA OCHOBAHUU PECYNAPHLIX MHO20JIEMHUX
cepull uzmepenuil, Hosevlll amnupuyeckull napamemp BSI* - unoexc niodopoous nouswvl. OcenHss
0bpabomxa no4gvl 8edém K Oarvheluemy pocmy noxkazamensi BSI* om 8% oo 32% 6 3asucumocmu
om muna 2yMuH08020 npenapamd.

Omcnescusanucy usmeHeHUus NPOU3800CMEEHHOU YHKYUU OMHOCUMENbHO eOUHUYbL YPOHCAIHOCTU
(GE). Pe3ynomam noxaszaju: npu CHUMCEHUU HOPMblL BHeCeHUs a30mHo20 y0oopenus na 15-40 ke N/ea
docmuzaemcs ygeauyenue ypooicas na 4-20 GE.

Jlns oyenxu u obvsachenusn pezyrbmamos oviia paspabomana YEN-Mooeno. PHC akmusupyem 1-3
Ke/2a 00CMYNHO20 pACMeHU0 DUOI0SULEeCKO20 a30Ma NPU NOMOWU NOYEEHHBIX A30M@PUKCUPYUUX
oaxmeputi 1 man KOE/2. Ux xonyenmpayus nocmosiwno 0o 20-30 man KOE/e no cpasnenuto ¢
KOHMpONeM npu pecyisapHom 6 medeHuu Heckoabkux rem npumenenu PHC.

Ipumenenue PHC ecmv naoéiicnoe cpedcmeo docmutdb 601ee GblCOKUX YPO#CAE8 NPU CHUNCECHUU
HOpMm 6HOcumo2o azoma Ha 15-40ke/ea, umo, 6 c6oto ouepedv nosgonsiem CHU3UMb HASPY3KY HA
OKpYdHCalowyio cpedy u coomeemcmeosams Hosvim mpebosanusi EC no Hopmam azomHozo
yoobpenus. Kpome mozo, oocmueaemcs cmabunbhvlli 3KoHoMudeckutl spgexm: 1 Espo,
nompauennwviti Hamexuonocuio PHC, npunocum 2-7 Eepo peanvnoeo 0oxooa.

The correlation, interaction and mutual influence of three soil indicators: the content of humus, the
concentration of nitrogen-fixing and phosphate-mobilizing bacteria, are responsible for ensuring
high fertility of soil and yield.

To describe these relationships and to evaluate the results of the application of PHC in spring (plant
application) and in autumn (soil cultivation), a new empirical parameter BSI *, the soil fertility
index, was introduced, based on regular multi-year series of measurements. Autumn soil treatment
leads to further growth BSI index * 8% to 32% depending on the type humic preparation.

Changes in the production function relative to the yield unit (GE) were monitored. The result
showed: with a decrease in the rate of application of nitrogen fertilizer by 15-40 kg N / ha, an
increase in yield of 4-20 GE is achieved. To evaluate and explain the results, the YEN-Model was
developed. PHC activates 1-3 kg / ha of biological nitrogen available to the plant by soil nitrogen-
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fixing bacteria of 1 million CFU / g. Their concentration is constantly up to 20-30 million CFU / g
with a regular PHC-application for several years compared to the control.

The use of PHC is a reliable means of achieving higher yields with a reduction in the applied
nitrogen rates of 15-40 kg / ha, which in turn reduces the environmental burden and meets the new
EU requirements for nitrogen fertilizer standards. In addition, a stable economic effect is achieved:
1 Euro spent on PHC technology brings 2-7 Euros of real income.

BBenenue

3a nmocnenuue 10 yeT TpaAUIIMOHHBIE TEXHOJOTHH B arpapHOM Mpou3BoJCTBe I'epmanun He ObUH
OPHEHTUPOBAHBI Ha 3aLIUTY OKPYKAIOLIEH cpellbl U arpapusM He CTaBUJIach Takas Leib /1/.

B nepuon ¢ 2008 mo 2010 rox cpeanuii ypoBeHb COAEP)KaHUS HUTPATOB B TPYHTOBBIX BOJAX ObUI
3HAYUTENIBHO BBILIE JOMYCTUMOM SOMI/IT HOpMBI Ha MOYTH MOJIOBUHE - 49,4% - u3 162 mect otOopa
npo6. OnHako, HaOIrOMaeTCsT MEJICHHOE yiyulleHue cutyauuu: 1992-1994: 64,2%, 2004-2006:
53,1%. IloBbImIeHHAss KOHIICHTPAIMS HUTPATOB B TPYHTOBBIX BOJaX HAOJ01a]1aCh UMEHHO B MECTaX
PaCIOJIOKEHUS arpapHbIX MPEAIPUATHH, UTO SBISETCS JOKA3aTEIbCTBOM MPSAMOrO aHTPOIIOTEHHOTO
BO3JICUCTBUS Ha TPyHTOBBIC BOABL. He Oblna mocturayra 1ens ¢ 2008 no 2010 roma roma CHU3UTH
HOPMBI a30THOTO yA0OpeHus /3/.

OueBuaHO, B ['epManny HEOOXOAMMO MEepECTParBaTh KOHIICTIIIMH ITOIX0/1a M CHUKATh HOPMBI a30Ta
B COOTBETCTBUU B MPEIYCMOTPEHHBIMU 3aKOHOM IapaMeTpamH.

B 3TOM KOHTEKCTE JOCTAaTOYHO ITABHO AMCKYTHUPYETCS MOTEHIMAl BCIIOMOTaTEIbHBIX CPEICTB LIS
pacTCHUs U MIOYBbI, IPUMCHCHUC KOTOPBIX MO3BOJIACT MOBBICUTH MPOAYKTHUBHOCTH ITPOU3BOACTBA IIPU
MapajuieIbHOM CHW)KEHHHM 3KOJIOTMYECKOW Harpy3ku. MHEHMHA U CY)XIIEHMH MHOTO M 3TOMY €CTh
npuunHbl. OHa M3 HUX — IOJb30BaTENlb HE MOJYYaeT JOCTATOYHO HWH(OPMALUH, KOHCYIbTAIMN U
ocTa€TCsl OJTMH Ha OJIUH CO CBOMM OIIBITOM U NpeKpaliaeT paboTy B ATOM HalpaBlICHHUU.

He no xonma mpomymaHHasi KOHIETIHS SKCIIEPUMEHTOB, KOTOpas, W3-3a HEJAOCTaTKa CpPeICTB/
MepCOHaja, OrpaHNYEBACTCS CPaBHEHHEM HECKOJIBKUX Pa3IMYHBIX IMPENapaToB OIHOBPEMEHHO, K
TOMY-K€, O4eHb YaCTO HE PEyCMaTpUBAeT MHOTOJIETHHUX OMBITOB. Beé 3T0 BeET K (hopMuUpoBaHHIo
HETaTUBHOM OIICHKU PE3YJIbTATOB. /4/.

Hpyras cutyuus B Bocrounoit EBpome, rae o0beMbl BHOCHMOTO MHHEPAIBLHOTO YIOOpeHUs
3HAYUTENIBHO HIKE, HO IPUMEHEHHE BCIIOMOTATEIbHBIX CPEICTB MO3BOJSET IOJNY4aTb IPHUPOCT
ypoxas Ha 15-40%.

[ToaTOMy U ecTh cMBICTT 00paTUTHCs K onbITy BocTounoit EBporibl - B Ykpaune, Poccun u benapycu
B IIOCJIE/IHNE JICCATUIIETUS ObLIa MPOBECHA IPaHAMO3Has Hay4Has paboTa 1o UCCIEI0BaHMIO JBYX
TUIIOB BCIIOMOTATENbHBIX CPEICTB AJIs PAacTEHUS W/WIM MOYBBI — (PUTOrOPMOHBI M T'YMHUHOBBIE
BeliecTBa. M3ydeH HMX MeXaHM3M JEHCTBHs, COOpaH NPAKTUYECKHH ONBIT NPUMEHEHUS Ha
MUJUIMOHAX TeKTapoB C/X MoJied, OMyOJIMKOBAaHBl MHOXKECTBO HAYYHBIX M MMPAKTUYECKUX PaldoT.

Teneps yxe u B 'epmanuu ¢ 6onee yem 10-TH JeTHEH 3a1ep>KKOil cTapToBasia rocyaapcTacHHas
uccaenoBarenbekas mporpamma ,,dusmonorus pacteHuid Oyaymero - PLANT 2030“ mnpu
(uHAHCOBOW MOAJIEP)KKE MUHUCTEPCTBa 00Opa3oBaHUs M Hayku |'epmanuu u Ha 6aze MHcTuTyTa
Makc-Ilnanka mo MoJeKyJIsIpHON (DU3HUOJIOTHH pacTeHU (WWw.mpimp-golm.mpg.de).

OmnpiT koyer u3 BocTouHoit EBpombl J€XUT B OCHOBE Hallled MEXIyHApOJHON MHOTOJIETHEH
nporpammel  Tandem!??! (2012-2021), mems KOTOpOH - MOBBIIEHHE TIOAOPOAUS MOYBHI H
o0ecrieueHrne YCTOMYMBOTO OWOJIOTMYECKOTO pe3epBa MUTATENBHBIX BEIIECTB MOCPEACTBOM
NPUMEHEHHUS]  KOMIO3UIMK  (PUTOrOPMOHANBHBIX W  TYMHHOBBIX  IIpemaparoB, T.H. —
PhytoHuminCompounds (PHC)

VYixe ceifuac, Ha TIOJIOBUHE MPOUIEHHOTO MYyTH, MOKHO MPEJCTABUTH IPOMEKYTOUHBIE PE3YIbTAaThI
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Pe3yabTaThl HCCIEeI0BATENLCKHX MPoekToB Radostim A*B u future”!? (2005-2012)

C 2004 B ABYX NpeAlIeCTBYIONUX HAYYHBIX IPOEKTaX M B Tporpamme Tandem'??! axrumsno

YYacCTBYIOT U HEMEIKHe ¢/X nmpeanpusatus 3emens Caxconusi, bpanaepOypr, CakcoHus-AHXAIBT U
Tropunrus. Yucno mNpoW3BOJACTBEHHBIX IOJIEH, HAa KOTOPBIX HpuMeHsulach komOuHanusi PHC,
Beipociio ot 50 (B 2004 romy) mo Oomee uwem 170 oOmei momansto 6omee 4000ra.
CenbCcKOX0341CTBEHHBIE MOJIS ¢ K03 uiimeHTom kadectBa nousbl AZ ot 27 no 70 o6pabdaTsiBanuch
PETYJISIPHO B TEUEHUU MOCAEAHUX 12-TH JIET.

buonozusa nouewt

B pamkax aByx HaydHbeIX mpoekToB Radostim A*B u future®!? (2005-2012) o6pa6orka PHC
OCYIIECTBIISAACh TOJNBKO BECHOW B (hase Bereranuu pacTeHuil. M3ydamuch peKOMEHOBaHHBIC
MIPOU3BOJIUTENSIMU JIO3UPOBKH U COOTHOILIEHUS! (PUTOTOPMOHANIBHBIX U TYMUHOBBIX COCTABIISIOIINX,
¢ Henbio onpenenuts ontTuManbHbie. C 2006 Toa ¢ OMBITHBIX MOJICH MBAXKIBI B ToJ (MTOCIEIHSISA
HeJIeNsl MapTa M OKTSIOpsi) OTOMpaINCh 00pa3ibl IOYBBI M aHAJTU3UPOBATIUCH 10 TPEM MapamMeTpaMm:
coliep’kaHue TyMmyca, KoHmeHTparus ¢dochamodmmsupyomux (P) u azordukcupyromux (N)
oakrepuit (mutH KOE/T)

JAuHamuKa nouBeHHbIX 6aKTepuii AnHamuKa rymyca
(N+P) 2006 - 2012
20 2006 - 2012 %
mnH KOE/r 6 -
25 y =0,5948x + 12,725 y =-0,1245x+4,7795
5 -
20 -
4 -
15 - 3 |
10 - 5 |
5 4 1 -
0 - 0 -
2006F 2008F 2010F 2012F 2006F 2008F 2010F 2012F
Puc. 1, 2

Jlunamuxa nousennvlx bakmepuii (N+P) u cymyca (cpednue 3navenus) npu moabKo eceHnuell
oopabomye (F) 6 meuenuu 6-mu iem

Kak mnoxaspiBaer puc.l,2, KOHLEHTpAIUs PEJIEBAaHTHBIX Ui OOECIEYeHHUS NHUTAHUS PACTCHUS
MOYBEHHBIX OAKTEpHii BBIPOCIIA 32 6 JIET HIKCIIEPUMEHTOB B paMKax MpoekTa 6osee uem Ha 50%. T.o.,
ydacTue OMOJOTHYecKOro a3ora B (hOpMHpOBaHUM ypoxKas pacTéT, 4TO BeAET, aHAJIOTMYHO, KaK B
Boctounoii EBporne, k yBennueHuro yposxasi. OJHaKo, apauleibHO CHHXKAETCS COAEPKaHUsI TyMyca,
YTO MOXKHO OOBSCHUTH HEXBATKOW MUTaHHUS A OOJbIIEr0 KOJUYeCcTBa OaKTepHii, KOTOpbIe
HAaYMHAIOT IOIVIAIATh PE3epBhl yriepoaa u3 rymyca. IIOHATHO, 4TO 1O IPUYMHE HEOIPABIAHHO
00JBIINX 103 MUHEpaAIbHOTO ynoopenus (B ['epmanuu no 200kr/ra), 0cOOCHHO, a30Ta, paCTCHUS HE
CTPEMATHCA CaMOCTOATCIIBHO BBIACIATE ACCUMUIIATEL.
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B1onornyecKknin MHAEKC NoYBbl bBuonozuueckuii unoexc nouevr BSI*
BSI*
14 - Amnanmu3 rpa¢ukoB Ha puc. 1 ¥ 2 MOKa3bIBaeT, YTO INPH
b TOJIBKO BeceHHeH o0paboTke ToJiell KOHIICHTpAIus

nouBeHHbIX Oakrepuii (N+P) pactér, HO copepikaHue
10 - rymyca cHmkaetcs. 1 Hao00opoT.
] DTy 3aBUCUMOCTb MOXHO onucaTh ¢opmyioit/10/:

23/100 * (N+P) + H=17, 8 = const.
rae const. (Abb.3) nmonyunna Ha3BaHUE
Ouosioruueckuii HHIeKC noussl BST*

i Puc. 3
2006F 2008F 2010F 20128 buonoeuueckuii unoexc nougwl 3a 6 1em oopabomku
MOIbKO 8ECHOU
bronornyeckuii HHAEKC MOYBBI CIYXKUT KOCBEHHBIM OOBEKTHBHBIM I1OKA3aTeNIEM ILIOAOPOAHOCTH
TIOYBBI, JIJIS1 YETO paHee UCTIOIb30BAJIKCH JIHIIL BepOaIbHble CyObeKTUBHBIE onucanus. /10/.
T'ooosasa ounamuxa ouonocuueckux napamempos nouswvt N, P, H

Kak u3BecTHO, corimacHO OMOJIOTHYECKUM 3aKOHAM Pa3BHUTHSA, KOJIOHUH (HOCHaTMOOMITM3UPYIOMIUX U
a30THHUKCUPYIOIIUX MOYBEHHBIX OAKTEPUI HAUMHAIOT PACTH K OKOHYAHHUIO 3UMbI, UCIIOJIb3YS B KAUECTBE
nUTaHusl rymyc. BecHol, korna mporecc (OTO3MHTE3a PACTEHUN aKTHBHUPYETCs, KOPHEBas CHCTEMa
Oepét Ha cebs obecrieueHre MUTaHueM OaKTepHii, KOTOpbIE, B CBOIO OUepe/lb, OTAAIOT AOCTYIHBIM IS
pactenus a3ot u pochop. UToOs! Takoit cuMOM03 (GYHKIIMOHUPOBAI PABUIILHO, IIOUYBCHHBIE OAKTEPUU
JOJDKHBI TIOCTYIUTH K KOPHSIM PACTEHUH Kak MOKHO ObICTpee U YTOObI HE Melllaja KOHKypeHuus. e
KOJIOHMH HaXOJSTCS APYT OT JIpyra B cpeaHeM Ha pactossHud 30 um npu koHnenTpanuu 14 o KOE/r
¥ TUIOTHOCTH TI0uBKI 2,51/ cM>. CoOTHOIIEHHE 00bEMA KOPHEBOI CHCTEMBI PACTEHHUS K 001IEMY 00BEMY
MOYBBI (3aBUCUT OT JUHAMHUKU Pa3BUTHA KOPHEBOH CHCTEMBbI, OOYCIIOBJICHHOH TI'€HETHYECKUMHU
MIPEANOCHUTKAMI KOHKPETHOTO PacTEeHUs) TOJKHO OBITh 6omee 50%. PocT koHIIeHTpammy Kononui ¢ 14
1o 21 mma KOE/r (mmoc 7 mma KOE/T) B a3y MakcuManbHOM aKTUBHOCTH (POTOCHMHTE3a PEaTbHO
BO3MOkeH. Ha camom zene, Ha 06paboTaHHBIX MOJISIX Mbl HAOMI0JaeM Ha CIIEAYIONIUI CE30H YBEJIMUEHHE
koHI1eHTpauu B cpenHeM Ha 1 mma KOE/r. B ¢a3y co3peBanust pacTeHust — JI€TO-OCEHb — CUMONO03
nepectaér (PyHKIIMOHUPOBATh, KOHLEHTpALUS KOJOHUM TMagaeT, 3UMOW U OCEHbIO OHHU OISTh
UCTIONIb3YIOT TYMYC B KQU€CTBE MUTAaHHA. DTOT MPOLECC CBA3AH C TEMIIEPATYPHBIM PEKMMOM B 3UMHHIA
nepuon. (Puc.4) /11/. Mbl Buaum, uTo GakTepuH aKTUBHBI IIPU TemIieparype okoiio +3C°.

Fymyc N-6akTepum P-6akTepun
3uma 3uma 3uma
y =-0,2621x + 0,3366 y= 0é3§85x -1,2731 y= 0231 88x - 0,9952
P 5 o 5
] g . 8
5 o 2 oo
I &1 - T z
g E o =
2 . 05 0 5 o .
2 fa) \ E -1 4 * ‘:l:,
. ‘ v T ) o
62 ¢ \ 3 Q
‘o m i E
© s 2
-1 4 g . s
o -3 A 1]
¢ 9 9
2 - 4 3 -
Temnepatypa C° Temnepartypa C° Temnepatypa C°

Puc. 4a,b,c HUsmenenue buonocuueckux napamempos H, N- u P 6 sumnuii nepuoo 2006/2007 - 2009/2010
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[lepBble nmanHBIC, UTO OCEHHssA 00OpaboTka mouBbl PHC wim TYMHHOBBIM TIpemaparoM BenéT K
CTaOMIM3alMi TIOYBEHHON Omonoruu, Mbl momy4yrau nocne 3umbl 2010/2011 (cpemnsiss Temrepartypa
onu1a -0,6C° ).

Ha HeoOpa®oTaHHBIX y4acTKax KOHIIEHTpauus NouBeHHbIX Oaktepuid N u P ymanma Ha 5-50%, a Ha
00paboTaHHbIX BeIpocia 110 75% . [lokazarenu rymyca He u3MeHWInck: 3,5% /12,13/.

N - baktepum nocne 3umbl 2010/2011 8 % P-Baktepuu nocne 3umbl 2010/2011 8 %
B oceHHAR 06paboTKa ryMMHOBbLIMU B OCeHHsAR 06paboTka ryMMHOBbIMM
B 6e3 oceHHel 06paboTkM m 6e3 oceHHeln 06paboTkM
69 74
59 66
34 > 42
26 29
15

5
) -16
-22 23 18
-32 29 g -32
panc AYMEHb POXKb nuweH. nap panc AYMEHb POXKb nuweH. nap

o3um. o3um. o3nMm. o3um. Oo3um. O03UM. 03MMm. 03uM.

Puc.5

Bosoeiicmesue ocenneti 0bpabomxu nouevl Ha OMHOCUMETbHBLE NOKA3AMEU KOHYEHMPAayUul ROYEEHHbIX
oaxmeputi N u P nocne sumor 201072011 na paziuyHulx 03umblx Kyibmypax

Mexcoynapoonas oonzocpounasa npozpamma Tandem'**! — npomexcymounvie pesyniomamol

Ha ocHoBe pe3ynbTaToB IBYX MpeablAyIIMX MpoeKkToB B 2012 u npenBapuTeNbHBIX PE3YIHTATOB MO
OCEHHEH 00paboTKe Ha TUX OMBITHRIX Mojsix ( Oomee 170 c¢/x mosei miomaasio O6osee 4000ra)
cTapToBala I0JArocpovHas MexayHapoaHas nporpamma Tandem!#2! (2012-2021).

IIporpaMMa npeycMaTpuBaeT CAEAYIOMNE TEXHOJIOTUYECKUE TIPUEMBI.

- ExxeronHast BeceHHsIsI (KaK MOYKHO paHbIle) 00pabOTKa 03UMBIX MO BETETUPYIOUIMM PACTCHUSM
(1OIyCTHMO COBMECTHO CO CpEICTBAMM 3allUThl PACTCHUM, A KyKypy3bl — € repOuIuaaMu) -
npenapar Tandem F: komOunammes PHC — ¢uroropmonanshblii npemnapar buoman BToporo
MOKOJIeHUsI U TyMUHOBBIN Tipenapart Jlurnorymar LH120 /13/. Kom6unanues PHC pa3paborana B
Tpé€x Bapuantax Tandem F30, F50 u F70 115 no4s ¢ pa3HbIM Noka3aTeneM KadecTBa AZ.

- Exeromnast oceHHsisi 00paOOTKa TMOYBBI COBMECTHO C JPYTHMH MEPOIPUATHSIMHU - Ipernapar
Tandem H: komOunarues PHC s nous ¢ pasusiM AZ Tandem H30, H50 u H70.

- Anaym3 o0pa3IoB MOYBkI BeCHOM 1 oceHbo Ha H, P, N 1 ocenbro Ha uTOMaTOreHbI
- cOOp ¥ aHaNU3 JaHHBIX 110 YPOKANHOCTH U 00BEMY IPUMEHSIEMOTO a30Ta

- PerynsapHsle u3mMepeHyst 1 aHAJIN3 JaHHBIX 110 aKTUBHOCTH Ipoliecca (POTOCHUHTE3A:
CFD Chloropyll-Fluoreszenz-Dynamik u DPCA Digital-Photo-Chrom-Analyse.

- Onpenenenne NDVI Normalisierter differenzierter Vegetationsindex — MHAEKC BUTaJIBHOCTH.
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[Iporpamma T103BOJISIET OIIGHUTH BIUsHHUE 00OpabdoTku komOuHaruedn PHC mo cremyrommm
mapaMmerpaMm: pOCT TOYBEHHON OWOJIOTMM U, KaK CIEACTBHE, POCT IMOKa3aTeliell BUTAIBHOCTH
pacTeHHid, oOecIiedeHHE MOYBBI M PACTCHUS NMUTATCIBHBIMH BEIISCTBAMHU, MOTCHIHMAT 3KOHOMHH
a30THOTO yIOOPEHUs C MapauIeIbHBIM YBEIIMUCHUEM YPOXKasl.

Bauanue ocenneii oopadbomku nouevt PHC na éuonocuueckue napamempol.

[Tocne 4 ner (mepmoa ceBooOOpoTa) pabOThI B paMKax MPOrPaMMbl Pe3yJabTaThl MOKa3bIBAIOT
cTabuIM3anuio mokasarenei coaepkanus rymyca o 3,1% (3a 2006-2012: 3,9%), B cymme (N+P)-
bakrepun — 29,5 man KOE/r (32 2006-2012: 16,9 Mz KOE/r) (Puc.6, 7)

40
35
30
25
20
15
10

DOnHamuka (N+P)-baktepumii
4 ropa (MmaH KOE/r)
y =-0,0772x + 29,87

2012F 2013F 2014F 2015F

2016F

0 -

2012F

OvHamuKa rymyca
4 ropa (%)
y=-0,0178x + 3,167

2013F

Abb. 6,7 (N+P)-baxmepuu u cymyc, cpedrue 3nauenus: 3a 4 2ooa

2014F 2015F

2016F

Ha6monancs poct nokasareneit BSI* ¢ 7,9 no 9,9 (+27%). 3amedeno, uto mnonist ¢ 6ojiee HU3KUM
MOKa3aTeIeM KadecTBa MOUBbl AZ, pearupyroT Ha OCEHHIOI 00paboTky cimabdee (Tabmuia 5).

Tabnuua 5 l[loxazamenu BSI* npu pazuvix AZ

AZ xo3(puuueHT KayecTBa MOYBBI 25 33 50 65

BSI* - cpennee 3a mepuom 2006-2012 7,33 10,24 8,32 6,84

BST* - cpennee 3a nepuozn 2013-2016 8,57 11,06 10,98 8,65
Poct nokazarens BSI*/ % 17 8 32 27
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Ha puc. 8 n 9 nokazana quHamuka BSI* 11 AByX IpeapUsATHI ¢ IOKa3aTelsIMU 1ouBbl 25 u 33

H - rymyc (%)

6 -
4 i ol -1,0%
2 .
0 T T T T T T T T T T T T T
2006F 2008H 2011F 2013H 2016F
N-6aktepuu (mnH KOE/r)
30 -
20 - + 10,9 mnH KOE/r
10 -
0 H T T T T T T H T T T
2006F 2008H 2011F 2013H 2016F
P-6aktepun (maH KOE/r)
16 -
12 -
8 -
+ 4,9 mnH KOE/r
. H H
0 |_‘I IHIHI IHIHI T ||_|I|_|I|_|||_|| T
2006F 2008H 2011F 2013H 2016F
Puc. 8a,b,c

Abcontomusie uzmenenus: ouonoecuueckux napamempos (H,N,P) 3a 4 2ooa (2012 — 2016) npu
O0ononumenvHol 0opadomke ocenvbro no cpasheHus ¢ npedvloyuumu 2ooamu (2006-2012);
semnss Caxconus, AZ 50, cpednee uz dannvix no 18 niowaoeti 8 pamxax npocpammol

23
8 — 11 November, 2017 Almaty, Kazakhstan



Technological aspects of modern agricultural production and environmental protection

H - rymyc (%)

— = [ -1,8%

0 T T T T T T T T T T T T T T T T T T 1
2006F 2008H 2011F 2013H 2016F
N-6akTepuu (mnH KOE/r)
30 - _
20 - A H—
m + 6,2 mnH KOE/r
10 -
0 T T T T T T T T T T T T
2006F 2008H 2011F 2013H 2016F
P-6aktepun (mnH KOE/r)
16 -
12 -
8 .
= + 4,9 mnH KOE/r
. _ _
0 |_| T H T H T T |_| T T H T H T |_| T H T H T T
2006F 2008H 2011F 2013H 2016F
Puc. 9a,b,c

Abcontomuvie uzmenenus: ouonocuuveckux napamempos (H,N,P) 3a 4 2ooa (2012 — 2016) npu
O0ononumenvHol 0opadomke ocenvbro no cpasheHus ¢ npedvldyuumu 2ooamu (2006-2012);
semasn bpanoepoype, AZ 33, cpednee uz oannwvlx no 19 niowaoeii 8 pamkax npoepammol
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Dumonamozenvl — uccnedosanus ¢ pamkax npozpammol Tandem'*!

Ecnu 06paboTka 1o TexHosoruu nporpammel Tandem!*?! gnusieT mo3UTHBHO Ha Pa3BUTE TOJIE3HBIX
GakTepuil U, Kak CIeICTBHE, Ha IIOJA0POIUE MOYBbI, HE AKTHBUPYET-JIM OHA PA3BUTHE M MTATOTEHHBIX
OPraHU3MOB B TIOYBE.

Ha MPOTAKCHUU 5-TH JeT Ha 5-TH ONIBIIHBIX MHOJISIX HUCCIICO0BAIOCHh JTUHAMUKaA q)HTOHaTOFeHHBIX
/17/, dbochTMOOMNMM3UPYIOMKMX H a30THUKCUPYIOMUX OakTtepuit /18/ Ha OCHOBaHHMHM HaIHM3a
MMOYBEHHBIX 00pa3IIOB.

OmnswitHble yuacTku 3,4,5 obpabareiBaiuce PHC B Tewenun 2011 (Future) — 2015 (Tandem F) -
BecHOM, a HaumHas ¢ 2012 roma u ocenplo - Tandem H.

Taonuya 6
Cxema cesoobopoma u AZ ucciedyemvlx noueu
IMone AZ 2011 2012 2013 2014 2015
1 KoHTpoh 32 O3. Os3. Os3. Os. Os3.
IIEeHuIa SAYMCHb panc IIEeHuIa SAYMCHb
2 Kontpoib 65 0s. 0s. GR 0s. HF
panc POKb IIeHUIa
3 Tandem F, H 46 Kopm. Os3. Os3. O3. Kopm.
KYKYypy3a IIeHuIa panc SAYMCHb KYKYypy3a
4 Tandem F, H 33 Os3. Os3. Os3. Os3. Os3.
AYMCHb POKb panc SAYMCHb POKb
5 Tandem F, H 37 Ap. Os3. Os3. Os. Ap.
SYMCHb SYMCHb parnc IIIICHUIIA SYMCHb

Tennenuuto pa3Butusi OakTepuid M COOTHOIIEHUS (uTomaTtoreHHbIX Oakrepuil (pathogenic) ko
obmemy unciy onpezaensiemsix (pathogenic+N+P) Gakrepuit

pathogenic

pathogenic+N+P

MoKa3bIBaeT puc. 13.

Xopouio BUIHO, YTO Ha KOHTPOJBHBIX MOJIIX 3TO COOTHOIIEHUE IMOCTOSHHO WM pactér. Ha
00pabOTaHHBIX B TCUCHUH 2-3-X JIET MOJSAX COOTHOIICHHE CMENIAETCS B CTOPOHY YMEHBIIICHUS, T.€.
OTHOCHUTEIIbHOE KOJMYECTBO (DUTOMATOTCHHBIX OakTepuil majaet. MOXHO MPEAOI0KUTh, UTO POCT
KoHIeHTpanuu 0aktepuid N- u P-OakTepuii co31an KOHKYPEHITUIO MUTAHUIO I (PUTOMIaTOTeHOB.

[Tonomapenko C.I1. gokazan, k ToMy-xe, 4TO (UTOrOPMOHAIBHBIC TIPETapaThl BTOPOTO MOKOJICHUS
(buonan, HarpuMep) CTUMYJIUPYIOT MPOU3BOJCTBO AHTUTEN K (PUTOMATOr€HAM B KIJIETKE pacTEHUs

/19/.

OT1OT heHOMEH AT XOPOUTUH MOTSHITHAI JIJIS JATbHEHIIIETO H3yUCHHUS.
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pathogenic bacteria (N+P) - bacteria pathogenic / (pathogenic + N + P)
60 60 0,6
40 40 0,4 /
20 20 0,2
0 - 0 0,0
RGN ) &R K &S
D S N S O S S N DT DT DT DT A
la 1b Ic
pathogenic bacteria (N+P) - bacteria pathogenic / (pathogenic + N + P)
60 60 0,6
0,5
40 40 0,4
0,3
20 20 + 0,2
0 bR 0 0,0 -

DT DT DT DT P DT DT AT AT A DR S S S
2a 2b 2c
pathogenic bacteria (N+P) - bacteria pathogenic / (pathogenic + N +P)
60 60 0,6
40 40 0,4

RS R g S S R g
3a 3b 3¢
pathogenic bacteria (N+P) - bacteria pathogenic / (pathogenic + N + P)
60 60 0,6
40 40 0,4
20 20 - 0,2
0 A 0 A 0,0
s ST &5
4a 4b 4c
pathogenic bacteria (N+P) - bacteria pathogenic / (pathogenic + N +P)
60 60 0,6
40 40 0,4

Sa 5b 5c

Puc.13

Tenoenyus pazeumusi pumonamozerHvlx baxmepuil (pathogenic)(a), 6 cymme N- u P-6axmepuii (b)
u ux coomuowenue(c) na noasax 1 — 5 (konyenmpayus ¢ man KOE/2)

Pocm npooykmuenocmu éaazooapsa oopabomrxe PHC
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Ha puc. 14 u 15 M0OXHO BUJETh 3aBUCUMOCTh TTOKa3aTeen ypoxas B eaununax GE B 3aBucuMoctu
OT HOPMBI a30Ta i ONBITHBIX monel (puc. 8,9) 3eminss Cakconusi, AZ=50, 3emns bpannepOypr,
AZ=33 u cMmelieHne Npu3BoJICTBEHHOM PpyHKIIMK O6narogaps oOpadbotke PHC.

Ypoxait GE/ra

Ypoxai GE/ra

120

100

80

60

40

20

80

¢ 2004-2015

B 2001-2003
y =-0,001x + 0,2888x + 54,2

y =-0,0008x? + 0,2591x + 46,1

0 50 100 150 200 250 300
AsoT Kr N/ra
¢ 2006-2015
B 2001-2005
y =-0,0009%% + 0,2684x + 29,4 y =-0,0013x?+ 0,303x + 35,171
— ‘ ‘
L 4 [ |
. ¢ o -’ f ]
2 | m He

150
Asot Kr N/ra

Puc. 14 u 15:

Cumewenue npouzgoocmeenHou yukyuu biazodaps oopabomxe PHC

Ha puc. 14 u 15 BugHO cMelieHne MaKCUMyMa ITPOW3BOICTBEHHON ()YHKIIUH B CTOPOHY YBEITHYCHHS
ypOsKasi Py MapajuieTbHOM CHIKCHUHU HOPM a30Ta (Y max, Nmax )-

Taonuua 7:
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Cuudicenue Hopm azoma u pocm ypooicas bnacooaps oopabomxe PHC

Ymax Nmax Ymax Nmax 1-[
pupocrt CHusxeHre HOPMbI
AZ oes Oes pu 1Pyt poxas a3ora
PHC PHC PHC PHC y
GE kr N/ra GE kr N/ra GE kr N/ra
33 49.4 149,1 52,8 116,5 3,4 -32,6
50 67,1 161,9 75,1 144.4 8,0 -17.5

CormacHo Hameld MoJend, HWMEHHO (uroropmoHanbpHas coctaBistomas PHC 3acrasiser
TCHETHYECKUH TOTEHIUAN YPOKAHOCTH pacTeHUs ONPeaeIEHHOIO COPTa CpaboTaTh MaKCUMAIIBHO.
@UTOrOpMOHBI KOHTPOIMPYIOT U PETYIUPYIOT Pa3BUTHE PACTEHUS Ha BCeX (ha3ax — OT MIPOPOCTKOB,
pocTa, Co3peBaHus CeHsH, OyTOHU3AIUK U PAa3BUTH LIBETOB UM cOpoc IucTBBL. OHM paboTaloT Kak
NPOBOAHUKN WMHPOPMAIMK MEXIY TKAHSAMH W KIETKaMH PACTCHUS, OTBEYAIOT 3a CIELHUAIbHBIC
peakimu B TKaHsAX. [lOMOraimT pacTeHHIO MpPaBHJIBHO pearupoBaTh W aJaNTUPOBATHCS Ha
M3MCHSIONINECS YCIIOBUSL OKPY)KAaloIled cpeapl (3acyxW, HAaBOJHEHHUS, MeEperajbl TeMIeparyp,
n3meHenust pH nmoussr u 11p.). O6padorka PHC aktuBupyer mnporecc GOTOCHHTE3a, YBETUUNBACTCS
TJIOIA b TIOBEPXHOCTH JincTa /20/, akTHBHPYIOTCS MPOIECCHI M B KOPHEBOM CHUCTEME Ha Bcex (pa3ax
Pa3BUTHS pacTEHHs, KaK CICICTBUE — yBeIMUYeHUE yposkas. T.0., Ouonorndyeckas coCTaBIsoNIas B
(bopMupOBaHNYU ypoXKas CMEIIAeTCsl B CTOPOHY YBEIMUYCHHUS YPO’Kasi MPH CHIKCHUH HOPM a30Ta -
YEN-auarpamma/21/ . Ha puc. 16,17 MoxxHO BUIETb, 4TO (DYHLIIKHH OHMOIOTUYECKON COCTABISAIONICH
B OPMHUPOBAHUH ypOrKask M IIPON3BOJICTBEHHON (DYHKIIMHM CMEIAIOTCS MPAKTHYECKH CHHXPOHHO (Ha
IIpUMepE ABYX ONBITHBIX nosied, AZ=33 u 50)

60 T 80 ¢
40 + :
o : f
- S
o / o 40 <
s F (G} E buonoruyeckas
@© u = E cocTasnawoLlan
i - (] E
@ 20 f ¥ g kbopmmposamn
g- é N 6uonoruyeckan 2 E \ ypoxas
. cocTaBnALLan > 20 ¢
E OpPMUPOBaHUA E \
é ypoxas 2
- AZ=33 - AZ=50
0 ———m——————————————— 0 H—+—+—+—t+++t++++++H o+
0 50 100 150 200 0 50 100 150 200
Asot Kr N/ra Asot Kr N/ra
Puc.16u 17:

YEN-ouacpamma ons onvimusix noaeil (puc. 14,15): cunxponnoe cmewerue ghyHyxuu
OUoI02UYEeCKOL COCMABIAIOWEN 8 POPMUPOBAHUU YPOICAS U NPOUZBOOCTIBEHHOU QYHKYUU.
Pocm npooykmuenocmu npou3eo0cmea 6 3a6UcCUMOCmU Om Kaiecmea no4evl
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CwmerieHre MakcCuMyMa TPOu3BOACTBEHHON (QYHKIMH (Ymax, Nmax) JUISI 15-TH MECT OMBITOB C
pa3IMYHBIMM II0KA3aTEIsAMM KayecTBa IIOYBBI AZ, KOTOpble B Te4YeHHUH Oojee 3-x JeT
obpabatsiBasiuch PHC, mokaspiBaroT puc.18,19. Bunna tennennus, 4to nois ¢ 6oiee BEICOKUM AZ
pearupyrot Ha 00paboTKy 3HAUUTEIHHO JTyYIIIe.

Mpupoct ypoxkaa (GE/ra)

40
30
20
10
0 .
27 30 30 33 35 40 41 42 43 47 50 65 65 68 76
AZ
dKoHomumA a3oTta (Kr N/ra)
100
80
60
40
20
O .
27 30 30 33 35 40 41 42 43 47 50 65 65 68 76
AZ
Puc. 18 u 19:

Cmewenue maxcumyma npouze00cmeennou GyHkyunt (Ymax Nmax )

BriBoabI

YcroitunBoe yny4iieHue OM0JI0rHYecKHii oKas3aresiel IIo10poaus MouBsl BakHa. Ho Ha mpakTuke
(bepMepoB MHTEpeCyeT OOIbILIE OTBET HA BOIIPOC, BO3MOKHO JIM IIPU YMEHBIIIEHUU HOPM BHOCUMOTO
a30Te€ HE MOTEPATh B IPOAYKTUBHOCTH NMPOUU3BOACTBA. IIpenBapuTenbHbIil OTBET, KaK pe3ysbTar
OLIEHKU TNPOMEXYTOUHBIX pe3yibTaroB mporpammsl Tandem, mnonoxurensHblii. He Tosbko
COKOHOMHUTH a30THOE YyA0OpeHHe, HO U MONy4uTh Oojbiue ypoxaid. T.o., npumenenue PHC ectpb
HaAEKHBII METOM JOCTHYb 00Jiee BHICOKUX YPOXKAEB MIPU CHUKEHUU HOPM BHOCHMOTIO a30Ta Ha 15-
40kr/ra, 4TrOo, B CBOIO OYepeAb I0O3BOJIIET CHHM3UTh HAarpy3Ky Ha OKpYKAIOIIYI0 Cpeny H
COOTBETCTBOBaTh HOBBIM TpeOoBanuss EC mo Hopmam azotHoro ymoOpenus. Kpome Toro,
JIOCTHraeTcs CTa0MIbHBIA SKOoHOMHYeckHid >dext: 1 EBpo, moTpaueHHBII Ha TEXHOJOTHUIO
npumenenus PHC, npunocut 2-7 EBpo peanbHOro 10xo0/a.

Jlureparypa:
1. F. Taube ,,Warum der ganze Stress 7, DLG-Mittteilungen 3/16, Seite 15-18 — Hem.
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Nitratbericht (omuém o nonoswcenuu ¢ numpamamu 6 I'epmanuu, boun) 2012 der Bundeministerien fiir
Umwelt, Naturschutz und Reaktorsicherheit sowie fiir Erndhrung, Landwirtschaft und Verbraucherschutz,
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Hausdruck Januar 2015, S.180 — wem.

G. Feger ,,Fragwiirdige Helfer*, DGL-Mitteilungen 5/15, S. 72-73 — Hem.

S.Ponomarenko, G.Iutinska, P.Shimenko, K.Nowick, W.Nowick, Plant growth regulators - technologies
for ecologically oriented agriculture , conference SATERRA 99, university Mittweida, Mittweida 1999,
Conference proceedings, p. 101 — anrJI.

Radostim / daRostim-Kondepenuun, Coopuuku marepuanon: Kues 2008, duenpomerposck 2009,
Kpacnonap 2010, Munck 2011, Kues 2012, JIsBoB 2013, Mocksa 2014, CeiktsiBkap 2015, Onecca 2016,
www.darostim-conferences.info

NEW PLANT GROWTH REGULATORS: Basic research and technologies of application,

Chapter 1, Bioregulation of plant growth and development, ed. by S.P.Ponomarenko, L.A.Anishin,
0.V .Babayants, Z.M.Hrytsarenko, O.1.Terek, Hu Wenxiu, Y.Y.Borovikov, W.Nowick, P.H.Zhimenko,
T.V.Moiseeva, Kiew, Nichlava, 2011 — auri.

[Honomapenko C.I1., babasun O.B., I'punaenko 3.M., PerynsTopsl pocta pacTeHHid, peKOMEHIALNH,
Bpomropa 2014/15), www.darostim.de — ykp, HeM.

IIporpamma ,,Pflanzenbiotechnologie der Zukunft (6uomexuonozus pacmenuii 6yoywezo) — PLANT 2030
(www.mpimp-golm.mpg.de) - Hem.

HoBux B., Cementok W., Kapmenxko E., CPABHUTEJIBHBIE WCCJIIEJOBAHUA I[EIZCTBPUI
I'YMHHOBBIX ITPEITAPATOB JJIs1 CE30HHOM OBPABOTKH ITOYBBI HA OITHITHBIX ITOJISAX
T'EPMAHUU B PAMKAX TIPOTPAMMBI Tandem'??!, XII daRostim xonpepenmms, Omecca 2016,
C6opHuk MaTepuaios, c.173

Wytunckas ['.A., HoBuk B., PesymbraTel matu ner u3ydyeHusB AWHAMHKH OHO-WHAEKCA TOYBHI NPH
PEryJIIpHOM NPUMEHEHHH Ha C/X KyJIbTypax KOMOWHAIMHA (UTOrOPMOHOB M TYMHHOBBIX KHCIIOT (Iuss),
VI Radostim kondepenuus, Kpacaogap 2010, COopHHK MaTepHanos. c.25

Hosuk.B., [Tonomapenko C. I'magxos O., Tandem'?! — Tandem'?*! International Long Term Program to
Increase the Biological Soil Fertility and to Establish of Sustainable Biological Nutrient Resource in the
Soil by Applying Phytohumincompounds (PHCs), 2. conference HIT 2012, Moscow State University,
Moscow 2012, Conference proceedings, p.39 — aHri.

Bpomropa: Tandem'??! — mexayHapomHas MHOTOJNETHSAS IPOrpaMMa: CTaOMIM3alUs OMOJOIMYECKUX
XapaKTEePUCTUK IUIOAOPOAUS IOYBBI U CO3/laHHE OMOJIOTMYECKOro pe3epBa MUTATENIBHBIX 3JIEMEHTOB,
Bpomtopa, n3n. DITON, Regis-Breitigen 2011, www.darostim.de

Procc.Third International Conference of CIS IHSS on Humic Innovative Technologies and Tenth
International Conference daRostim «Humic Substances and Other Biologically Active Compounds in
Agriculture» HIT-daRostim-2014, Lomonossow-Universitit, Moskau 2014

www.tradecorp.com.es — Humifirst®

www.belneftesorb.by — gidrogumat (Hydrohumat)

®exnucroa M.H. PesynbTarel 1abopaTopHbIX aHanu3oB, buonoruueckuii gakyiaster BI'Y, Munck (He
OITyOJIMKOBAHO)

Wytunckas I'.A., Pe3ynbraTsl 1a00paTopHBIX aHaTU30B, MTHCTUTYT MUKPOOHOIOTUN M BUPYCOJIOTHU UM.
J.K. 3a6onornoro, HAH Ykpaunsi, Kues, (He ommy0mKoBaHo)

Tsygankova V., Galkin A., Galkina L., Musatenko L., Ponomarenko S., Iutynska G. Genexpression unter
regulator-stimuliertem Pflanzenwachstum (en). Cwm. /7/ p. 211 — anra.

I'puniaenko 3.M., l'omonpeira O.B., CoopHHUK HAyIHBIX pab0T Y MaHBCKOTO HAIIMOHAIbHBIN YHUBEPCHUTETA
cagoBojactBa Ne77 wacte 1, Arpoxumus, c. 166 - ykp.

W.Nowick, H.Nowick, V.A.Zinchenko, The YEN — Chart. On the share of chemical and biological
nitrogen in the total yield forming of winter wheat on the example of Germany and Ukraine IX. daRostim-
conference, Kiew 2012, Conference proceedings, p. 211 — anrm.
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Canapos A.C., Hlapsinosa T.M., Canapos I'.A.

TOO «Kazaxckuii Hay4YHO-UCCIIEIOBATENbCKUM UHCTUTYT TMOYBOBEJCHUS U arpOXUMHUHU HM.
V.V.¥Ycnanoga, e-mail: ab.saparov@mail.ru, Anmatsl, Kazaxcran

NHHOBAIIMOHHBIE TEXHOJIOI'MX HHCTUTYTA, UX UCIIOJIb3OBAHUE
B CEJIbCKOM XO3SMCTBE

The paper presents the results of innovative technologies of the Institute on reproduction of soil
fertility, rational use of agricultural land and increase of productivity of agricultural crops,
which are successfully introduced in the country's agriculture.

B cmamwe npusedenvr  pesynbmamvl  UHHOBAUUOHHLIX MEXHOLO2UL UHCMUMYMA NO
80CNPOU3BOOCBY NOYBEHHO20 NA000POOUS, PAYUOHAILHOMY UCNONb308AHUIO  3eMellb
CeNbCKOXO03AUCMBEHHO20 HAZHAYEHUS U NOBbIUUEHUS NPOOYKMUBHOCMU CEIbCKOXO3AUCBEHHBLX
KVIbMyp, KOMopble YCNeuHo 6HeOPAIOMCA 8 CEIbCKOM X03AUCEe PeCnyOIUKU.

AjitoaeB T.E.

Kazaxcranckuii Hay4YHO-HCCIICIOBATEIILCKII HHCTUTYT KapTO(EICBOACTBA H OBOIIECBOICTBA,
c.Kaitnap, Kazaxcran

HAYYHOE OBECIHHEYEHUE KAPTO®EJIEBO/ICTBA, OBOIIIEBOJACTBA "
BAXYEBOJICTBA B KA3BAXCTAHE

The article deals with the current state and prospects for the development of scientific provision
of the potato, vegetable and melon industries in Kazakhstan.

B cmamve cosopumcsi 0 co8pemeHHOM COCMOSHUU U NEPCHeKMUBAX pa3eumusi HaAy4Ho2o
obecneuenusi ompaciell kapmogenesoocmaa, 08oues00cmea u baxuesoocmesa 6 Kazaxcmare.

I'apmam H.FO./Garmash N.Yu., Mopo3osa I'.b./Morozova G.B., 'apmam I'.A./Garmash G.

MoOCKOBCKUI Hay4YHO-UCCIEI0BATENbCKII MHCTUTYT CEIBCKOro X03siicTBa « HeMunHoBKay
niicrnz@mail.ru, Mocksa, Poccus

IMPUMEHEHME BUOJIOI'MYECKHN AKTUBHbBIX ITPEITAPATOB IIPH
BbBIPAIIIMBAHWU 3EPHOBBIX KYJIBTYP U KAPTO®EJIA

As a result of many years of research into the effectiveness of sheet treatments application with
humic preparations, trace elements, amino acids, low molecular weight organic compounds in
the production of cereals and potatoes, the positive effect of these preparations on yield and
quality was found. Wheat had an increase in protein in grain, potatoes increased the commodity
fraction and decreased the level of nitrates in tubers.

B pesynomame muozconemuux uccied0o8aHuti noO usyyeHuro 3@@exmuenocmu npumMeHeHus
JIUCMOBBIX 00PAOOMOK 2YMUHOBLIMU NPENnapamamu, MUKpOdieMeHmamu, aMuHOKUCIOMamu,
HUZKOMONEKYIAPHbIMU  OP2AHUYECKUMU NPUPOOHBLIMU COCOUHEHUIMU NpU Npou3soocmee
3EpHOBbIX KYIbMYP U Kapmogens YCmMano81eHO NOJOHCUMENbHOE GIUAHUE IMUX NPEeNnapamos
Ha ypooicau u e2o Kavecmeo. Y nuieHuyvl HaOM00AN0CL YeenuueHnue Oeika 6 3epHe, y
Kapmogens ygenuderue mosapHol Qpakyuu u CHuUMCeHue YpoGHs HUMpPAamos 8 KAyOHsX.
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HIBex O.M, Ilerpuna P.O., SipemkeBuu O.C., Cragunukas H.E., llIsex O.B, HoBukos B.II.

Hanmonaneueiii yHuBepcuteT «JIbBiBCbKa moniTexHika», kadenpa TexHoIOruu OHOIOTHYHO
aKTUBHBIX coeTMHEHUH, papmanu u ouotexHosorun, MOH Ykpaunu, JIbBuB, Ykpanna

NEPCIIEKTUBA BUOUHKEHEPHBIX COOPYKEHUM 1151 O4YUCTKH
BBITOBBIX CTOYHBIX BOJ OT U3JIMIIKA A3OTHBIX 3AI'PA3HEHUU

A comparative analysis of the use of alternative biotechnological methods has been carried out,
taking into account the symbiosis of bacterial anamox microbiota and the hanging aquatic
plants and the self-healing of phytocenoses in the vegetation cycle in phytoremediation
bioengineering ponds (BS), for biobasopic restoration of the biological balance of the aquatic
ecosystem.

Buinonneno cpasnumenvHulii aHAIU3 UCNONL30BAHUSL AILIMEPHAMUBHBIX OUOMEXHOIOSUYECKUX
Memooo08, yuumvledas  CUMOUO3Y MUKPOOUOMbL AHAMOKC Oaxmeputi U 6UCUUX BOOHbIX
pacmeHuii. U CamMoB80CCMAHOBICHUS] pumoyeno3zo06 6 BecemMayuoOHHOM YuKie 6
Gpumopemedumayuonuvix  Ououndicenepuvlx  npyoose  (bC), ona  buobezonacroeo
B0CCMAHOBNIEHUSI DUONIOSUHECKO20 DAAHCA B0OHOU IKOCUCTEMDL.

Koxan C.K., OO0 «JIUTHOI'YMAT», ksk@lignohumate.ru, Cankr-IletepOypr, Poccus

MPAKTUYECKHWH OIIBIT INPUMEHEHUS I'YMUHOBOI'O IIPEITAPATA
JIMTHOI'YMAT B CEJIbCKOM XO3AUCTBE APUJHOU 30HbI

Long-term research and production experience on application of humic product Lignohumate
and its impact on the quality and yield of different crops in Kazakhstan and beyond, in various
arid zones has been conducted. The positive results obtained in this work confirmed the high
efficiency of humic products in the conditions of low humidity and high air and soil
temperatures.

IIposoounucy mHO20IEMHUE HAYYHBIE U NPOU3BOOCMEEHHbIE ONbIMbL NO NPUMEHEHUIO
2yMuH06020 npenapama Jluecnozymam u e2o 61usHUe HA KAYECMEO U YPOICAUHOCHb PA3TUYHBIX
CeNbCKOXO3AUCMEEHHBIX KYIbMYp Kak 6 ycrosusax Kaszaxcmana, mak u 3a e2o npeoeiamu 6
Pa3nuuHbIX apuonvlx 3onax. Ilonodcumenvuvie pe3yrbmamsl, NONYUEHHbIE 6 X00e IMOl
pabomol, NOOMBEEPOUNU BbICOKYIO IPPEKMUBHOCb NPUMEHEHUS 2YMUHOBLIX NPEnapamos 6
VCOBUAX HEOOCMAMKA 61A2U U NOBbIULEHHBIX MeMNepamyp 6030YXa U NOYGHL.

Kyaemosa FO.M.!, I'punesa HU.A. 1, Jlomonocosa B.A. !, Macaak [.B. !, Peidakosa B.H. |,
Ckakyn T.JL |, ®eximmcrosa U.H. !, Canosckas JLE. |, Makcumosa H.IL !, Ypmonac M. 2

! Benopycckuii rocynapcTBeHHbIN yHUBEpCUTET, MuHCK, Benapyce,
Yuliakuleshova@yahoo.co.uk,

2 UAB «Agroconsult» Bunbnroc, JIutsa

HCIOJb30BAHUE BAKTEPU POJA PSEUDOMONAS - AHTATOHUCTOB
®UTOMATOI'EHOB JIJIA CTUMYJIAIIMA KOPHEOBPA3OBAHUS PACTEHUI

Antagonists of phytopathogens from fluorescent Pseudomonas are able to improve soil
mineralization and stimulate plant root formation. Using different preparations of 14 bacterial
cultures, was recorded a reliable root length increasing - up to 90% and an increase in the
plant productivity

baxmepuu Pseudomonas «gnyopecyupyroweiy epynnel — aHMA2oHUCMbl PUMONAMO2EHO8,
CNOCOOHBL YIYUUAMb MUHEPATUIAYUIO NOYE U CIMUMYIUPOBANb KOPHeoOpa308aHue pacmeHuil.

IIpu ucnonvzosanuu pasiuyHelx npenapamos 14 6axmepuanvbHvlx KyIbmyp 3a@ukcuposana
oocmogepHas npubaska Onunsl Koprel — 00 90 % u ygeeruueHue npooyKmugHOCMuU pacmeHull.
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JlemanoBa H.b., Beaimkcap C.I'.

Nucturyr D'eneruku,duzmonoruun u 3amutsel Pactenuit AHM, Kummunes, Pecny0iuka
Moinosa, lemanova@list.ru

INPUMEHEHUE JUA30TPO®HBIX BAKTEPUI AJIAA CHUKEHU S
HU3KOTEMIIEPATYPHOI'O CTPECCA PACTEHUU BUHOI'PAJIA

Experimental data have been obtained about the influence of the foliar fertilization of grape
variety Codrinski with a suspension of bacteria Pseudomonas fluorescens and Azotobacter
chroococcum and a half-dose of the micro fertilizer Microcom-VA on the ratio bound / free
water in shoots during the dormancy period increase, which is closely correlated with the buds
viability and indicates about an increase of grape resistance to low negative temperature. Key
words: microfertilizer, bacteria, grape, resistance.

Kombunayuu baxmepuanbHvlx WMammos COBMECMHO CO CHUNCEHHOU 0030l MUKPOYOOOpeHuUll
Mukpoxom VA ucnonv3osanu O0nsi HEeKOPHE8bIX NOOKOPMOK pAcmeHuti unozpada copma
Koopunckuii 6 nepuoo eecemayuu, umo noONONCUMENbHO OMPA3UNOCL HA NOBbIULEHUE
YCMOUYUBOCINU 3UMYIOWJUX 2/IA3K08 U N0OE208 K HUSKUM MeMnepamypam 3umHe20 nepuooa (-
12°--17°C).Jlyywue nokazamenu noayyenvl 6 KOMOUHAYUU cycnensuii  6axmepuil
Agrobacterium radiobacter + Bacillus subtilis u Agrobacterium radiobacter +Pseudomonas
putida ¢ Muxpokom,umo no8vICUNIO YPOBEHb COXPAHHOCMU 21A3KO8 COOMEEMCMBEHHO 00
86,93 u 86,69%. Knrouesvie cnosa: bakmepuu, MukpoyoodbpeHus, 8UHocpao,ycmoudusocmo.

Macaak /I.B., ®eximncroBa HU.H., I'puneBa U.A., Ckakyn T.JI., Kyiaemosa IO.M.,
JlomonocoBa B.A., CanoBckas JI.LE. benopycckuii rocyaapcTBeHHbI yHUBEpCUTET, diana-
maslak @yandex.ru, Munck, benapyce

BJIMAHUE OBPABOTKHU ITOKHUBHBIX OCTATKOB
MHUKPOBUOJIOI'MYECKHUM YJIOBPEHUEM 7KbILIEHD
HA ITOYBEHHYIO MUKPO®JIOPY

The antagonistic activity of Pseudomonas sp.-11 and Bacillus sp.-49 — the base of the
preparation Zhytsen - was shown. Treatment of stubble remains with the preparation Zhytsen
had a positive effect on the soil microflora, the content of phytopathogenic microflora in the
soil decreased by 49-77%. Also the increasing of the diversity of soil saprotrophic microflora
(bacteria and fungi) was noted during the application of the preparation Zhytsen.

Tokazana anmaeonucmuueckas akmueHocmo wimammos Pseudomonas sp.-11 u Bacillus sp.-49 —
ocHoevbl npenapama Koviyeno. O6pabomra NONCHUBHBIX OCmMamKkos npenapamom Kviyeno
OKA3b16aem NOIONCUMENbHOE GIUAHUE HA NOUYBEHHVIO MUKPOGQIOPY, CHOCOOCMBYSL CHUNCEHUIO
cooeparcanus pumonamoeeHHoU MUKpogopul 6 nouge na 49-77% (8 ocHo8HOM 3a cuem CHUMICEHUs.
Konuyecmea gumonamozcennvix bakmepuit). Ha ¢oone npumenenus npenapama Koiyeno ommeyen
pocm pazHoobpazus canpompo@Holl NOU8eHHOU MUKPOGIopblL (bakmeputl u 2pubos).

Hakoneuna A.B., 2bansi A.P., 1Kapnenko A.fl., 'Xomsak C.B., 2Ilokunnopoaa T.5.,
IlIsen B.B., 'Hosukos B.I1., JIy6enen B.H.

"Haunonansusiii yausepcureT «JIbBoBckas [lonutexuukay, YKpanHa

2Otnenenne QU3MKO-XUMUH Toprounx uckomaeMeix MH®OB um. JILM. JlutBunenko HAH
Ykpaussl

WCIOJIb30BAHUE BUOCYJIb®OHATOB B KOMILIEKCHOM
®UTOPEMEJIUAILIMUA 3ATPASHEHHOM HE®THIO ITOYBLI
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HuxonoBa H.H., Xypmxkaiinen T.B.
Wuctutyt xumun Komu HII YpO PAH, hurshkainen @chemi.komisc.ru CeikTeiBKap, Poccus

W3YUYEHHUE BJIMAHUA COCHOBOI'O SKCTPAKTA HA POCT CEMSIH OBCA
METOAOM BOJHO-BYMAKHOU KYJIBTYPbI

Experiments have been carried out to investigate the influence of the emulsion extract of Pinus
Silvestris on the growth of oat seeds. It is established that the extract has a stimulating effect in
small concentrations on the germination of seeds.

Hp06€()€Hbl ONbIMbL N0 UCCACO0BAHUIO  GAUSHUS IMYITbCUOHHO2O IKCmpakma COCHbl
00bIKHOBEHHOU  HA pocm  cemMiAH  06cda. chanoeﬂeno, umo JKCcmpakm oKasvleaemn
cmumyaupyrouee oeticmeue 6 Majiblx KOHYeHmpayuiax Ha 6CxoaHcecntb CEMAH.

IHonomapenko C.I1., MeabnukoB A.B., Ilerpenxo A.H.

I'ocynapctBenHoe npeanpustue MexxBeJOMCTBEHHBIH HAyYHO-TEXHOJIOTUYECKUI LIEHTP
«Arpobuorex» HAH u MOH VYkpaunsl, Kues, Ykpauna sponom @ukr.net,
www.agrobiotech.com.ua

YKPAUHCKUE BUOPET'YJATOPBI _
B UMMYHHO-3AIIIUTHBIX PEAKIIUAX PACTEHUU

One of the significant disadvantages of farming is the violation of scientifically based crop
structures. Violation of crop rotation reduces the overall level of agriculture and a further
deterioration in the phytosanitary state of fields. New multifunctional composite bioregulators
Stimpo and Regoplant with bioprotective effect are developed in Ukraine. They are metabolic
products of Cylindrocarpon obtusiusculum micromycete, that was extracted from ginseng root
system, and aversectine - complex anti-parasitic macrolide antibiotics, metabolic products of
Streptomyces avermitilis [1]. As revealed by carried out molecular genetic studies, these
products significantly increase the plant resistance to different pathogens and parasites due to
the activation of genes of the immune system and stimulation of the synthesis of own small
regulatory RNAs, involved in RNAi (RNA interference) process, which is called post-
transcriptional gene silencing (PTGS) in plants, animals and fungi [2]. Small regulatory
si/miRNAs with a size of 22-24 nucleotides have taken centre stage in silencing.

Oonum U3 BeCOMbIX He2amueo8 6e0eHUs XO3AUCmEa AGNAemcs Hapyulenue HayuyHo
000CHOBAHHBIX cmpYKmyp nocesos. Hapyuwenue ceeoobopomos u uepedosanus Kyivmyp
NpuUBOOUM K CHUMNCEHUIO 00wjell Kyabmypbl 3eMaelenuss U OONOJIHUMENbHOMY VXYOULEeHUIO
Gumocanumapnozo cocmosinua noneu. B Yipaunme cosoanvl HoGvle noaugyHKyuoHanbHble
KoMnosuyuoHusle ouopecynamopol Cmumno u Peconnanm c 6uozawumuvim d¢hghexmom
(npooykmul dcusHedessmenvHocmu 2pubos mukpomuyemos Cylindrocarpon obtusiusculum,
U3BTICYEHHBIX U3 KOPHEBOU CUCMEMbl MHCEeHbUIeHA, U ABEPCeKMUHO8 — KOMNIEKCHbIX
AHMUNAPA3UMAPHLIX MAKPOIUOHBIX AHMUOUOMUKO8, NPOOYKMOE MemabdoIu3Ma noY8eHHO20
cmpenmomuyema Streptomyces avermitilis) [1]. Kak 6vlagnieno 6 npogedeHHblX HAMU
MONEKYNAPHO-CEHEMUUEeCKUX UCCIe008AHUAX, MU NPenapamsl 3HAYUMENbHO NOBLIUAIOM
YCMOUYUBOCMb pACMEHUU K PAZHbIM NAMO2EHAM U Napasumam 61a2o00aps akmueuzayuu 2eHos
UMMYHHOU CUCTEMbl U CIMUMYAAYUU UMU CUHME3A COOCMBEHHbIX KIEMOUYHbIX MAabIX
peeynamopuvix PHK (small regulatory RNA), npunumarowux yuacmue 6 RNAi (RNA
interference) npoyecce, KOMOpbIL NPUHAMO  HA3bIGAMb  NOCMMPAHCKPUNYUOHHBIM
caunencuneom eenoe (PTGS) y pacmenuiti, scusomuvix u epubos [2]. I'nasnoe yuacmue 6
caiiieHcunee npunumarom mansle pezyisimopuvie si/miPHK pazmepom 22-24 nyxieomuoos.
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Ierpina P./Petrina R.!, Hosikos B./Novikov V.!
ILviv Politechnic National University, Lviv, Ukraine
RESEARGE OF EXTRACTS OF CALLUS BIOMASS ADONIS VERNALIS

Reducing plant Adonis vernalis contains a lot of glycosides in its composition. The new
biotechnological method was obtained in vitro on a nutrient medium Murassigu-Skoog with the
addition of phytohormones NAA, IAA and kinetine of callus biomass from seeds and explants
of this plant. The obtained alcoholic extract of callus biomass was investigated for the content
of glycosides, which gave positive results.

Kpacnoxknuoicnoe  pacmenue  Adonis vernalis umeem muoco — enuxosudos. Hoesvli
buomexHono2uYecKull Memoo paspewaem noayiams 6 YCI08UAX in VItro Ha JHCUBUMENbHOU
cpeoe Mypacuee-Cxyea ¢ dobasnenuem gpumocopmonoé HYK, UVK u kunemuna xanyccuy
buomaccy ¢ cemen u eKCniaHmog emoco pacmnenus. Ilonyyennvle cnupmosvie eKCmpaxkmul
KanyccHoi  buomaccvl ObLIO0 UCCIE008AHO HA  COOEPIHCAHUE 2AUKO3UO08, UMO  O0al0
NOJI0JCUMETNIbHBLE Pe3YTbmMAambl.

1ZhilkibayevO.T., *Rymzhanova Z.A., 'Shoinbekova S.A., *Ayeshov A.P., “‘Arynov K.T.,
1Bakhtash K.N.

1Al-Farabi Kazakh National University, Almaty, Kazakhstan
Pavlodar State Pedagogical Institute, Pavlodar, Kazakhstan

3 Auezov South Kazakhstan State University, Shymkent, Kazakhstan 4 JSC “Aspan-Tau Ltd”,
Almaty, Kazakhstan

CREATION AND INTRODUCTION OF HIGHLY EFFECTIVE ANALOGUES OF
NATURAL PHYTOHORMONES OF PLANTS GROWTH FOR INCREASE OF
AGRICULTURAL CROPS

Synthesis of new potential plant growth regulators (analogues of natural photohormones) was
carried out by stirring of equimolar mixture of aryloxypropyne with 1-methylpiperidine-4-one
— in terms of Favorski reaction. New derivatives of acetylene amino alcohols series ZhoT have
been produced. The most efficient preparations ZhOT-4 and ZhOT-7 have been selected by
screening their water-soluble forms on seeds of wheat and barley, whose biometric parameters
exceed those of the control and standards — known phytohormones such as heteroauxin
(indolyl-3-acetic acid), 6-BAP (6-benzylaminopurine) to run further tests. Detailed laboratory
and demonstration comparative tests have shown a high efficiency of new preparations ZhOT-
4 and ZhOT-7, which exceeded the indicators of the reference preparation Agrostimulin
(Ukraine).

Cunmes HOBbIX NOMEHYUATbHBIX Pe2YIamopo8 pOoCcma pacmeHull (aHanio2o08 NpupooHbIX
GPumo2opmMoHo8) ocyujecmsier nepemeuusaniem IKGUMOJISIPHOU CMeCU ApUIOKCUNPONUHA C
Imemunnunepuoun-4-onom — 6 ycrosusx peakyuii Dasopckoeo. Ilomyuenvt HOBbIE
npou3eooHvle  ayemunenosvlx — amunocnupmog — cepuu  ZhOT. Ckpununeom — ux
8000PACMBOPUMBIX POPM, HA CeMeHaX NUeHUYbL U iUMeHs omobparsl 08a npenapama (ZhOT-
4 u ZhOT-7), npesocxodsuue no OUOMEMpUYECKUM NAPAMEMPAM KAK KOHMPOIb, MAK U
9MATIOHbL — U3BECMHbBLE PUMOLOPMOHDBL, KAK 2eMePOayKCUH (UHOOIUN-3-YKCYCHAA Kucioma), 6-
BAIl (6-6en3unamunonypurn) 0ns Oarnvueuwux ucnvimanuil. I[IposedenHvie yenybneHHble
nabopamopHyle u 0eMOHCMPAYUOHHbIE NOJIe8ble UCNbIMAHUS HA 3ePHOBBIX (NUEHUYA U AYMEHDb)
nokasanu 6vicoxyio agppexmusnocmov ZhOT-4 u ZhOT-7, nokazamenu Komopvix npesuiuiaiu
U38eCmHO20 SMAIOHHO20 npenapama — «Aepocmumynuny (Yepauna).
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IlnorHukoBa T.B., Cob6oaesa JI.M., Cunoposa H.B., TioTronaukoBa EM.

Bcepoccutickuit HUU Tabaka, Mmaxopku u TabauHbIx usnenuit, Kpacnonap, Poccus

INPUMEHEHUWE BUOTEXHOJIOI'MYECKUX ITPOAYKTOB
ITPHU BO3EJIBIBAHUU TABAKA

New safe to the environment technology for tobacco growing and its protection is offered to
manufacturers. It is based on highly productive and resistant sorts, organic fertilizers, growth
regulators, agents and methods with little hazard for protection against dangerous conditions.

[IpousBonuTensm Tabaka mpeajaraercsi mpupoaocoeperaromniasi TeXHOJIOTHS BbIpAlllUBaHUs U
3auumuvl  KyIbmypel, OCHOBAHHAS HA NPUMEHEHUU BblCOKONPOOYKMUBHBIX YCMOUYUBHIX
COpMO8, Op2aHUYecKux YO0OpeHull, pe2yiamopos pocma pacmenuti U MAal00NACHbIX Cpedcms
U MemoOoo8 3auumsi 0Om OOMUHUPYIOWUX EDEOHBIX A2EHMNOB.

Ilnornukosa T.B.1, Canomatun B.A.1, Eroposa E.B.2

1Bcepoccuiickuiit HUM TtabGaka, Maxopku u TabauHblXx wu3aenui, KpacHomap, Poccus
2Ky0aHckuii rocy1apcTBEHHBIN arpapHblil yHuBepcuret, KpacHonap, Poccus

HCHOJIb30BAHUE TABAYHOM ITBLJIM B OPTAHUYECKOM 3EMJIEIEJIUHA

For getting ecologically safe agricultural products tobacco dust can be used as organic
fertilizer and insecticide. Applying tobacco dust into soil (2-8 t/ha) in combination with
biodestructor leads to increasing quantity of basic nutritive elements, soil’s biological activity
and suppression of pathogenic organisms. Insecticide based on the tobacco dust is efficient
method for protection against sucking pests.

Ilpu nonyuenuu 3K0102UHECKU YUCTOU CENbCKOXO3AUCMBEHHOU NPOOYKYUU UYenecooOpasHo
NpUMEHSAMb KAK 8 Kauecmse OpeaHuiecko2o YOOOpeHus, mak u cpeocmed 3auumsl pacmeHuil
OMX00bl MAOAYHO20 NPOU3B0OCMEa - mabaunyio nuvliv. Ilpedsapumenvhoe 6HeceHue Nbiiu 8
nougy 6 0ozax 2-8 m/ea coeémMecmHo ¢ OUOOeCmPYKMOpPOM Cnocoocmeyem noGblUeHUIO
COOEPIHCaAHUSI OCHOBHBIX DJIEMEHMO8 NUMAHUSL O PACHEHUU, VBeIUudeHUur0 OUon0eUYecKoll
AKMUBHOCMU, a4 MAKHCe NOOABIEHUIO NAMO2EHHOU MUKogropvl. MHcekmuyuo Ha eé ocHoge -
aghghexmuenoe cpedcmeo 0 CHUIHCEHUSL YUCTIeHHOCIU COCYWUX 8pedumelell.

IIy3nax O.M., /IBopenxnii B.®.

BoublHCKasg rocyaapcTBeHHasi CeIbCKOXO3sMCTBEHHAs onbiTHas craHius HAAH VYkpannsi,
VYkpauna, BoasiHckas o6nacts, voldsgds @ gmail.com;

BJIUAHUE OPTAHUYECKOI'O YAOBPEHUSA «OPTTAHUK J12-M»
HA IMMPOJAYKTUBHOCTh CAXAPHOM CBEKJIbI

Effect of foliar feeding complex fertilizer "Organic D2 M" on yield of sugar beet. Ootmecheno
influence of nutrition of plants of sugar beet on demand for batteries under different fertilization

systems: organic and organo-mineral and their background application of organic complex
"organic D2-M".

Yemanoesneno enusanue nekopuesoil NOOKOPMKU KOMNIEKCHLIM YOoopernuem « Opeanux /]2 M»
Ha ypodxcauHocms caxapHou ceekavl. QommeyueHo 6ausHUe NUMAaAHUs pacmeHuti caxapHou
CBEKIIbl HA NOMPEeOHOCMb 8 2JIeMeHmax NUMAHUS NPU PA3IUdHbIX CUCeMax YO00OpeHus:

Op2aHUUeCcKOU U OP2aHo - MUHEPATILHOU U HA UX POHe NPUMEHEHUS OP2AHUYEeCKO20 KOMNIEKCa
«Opeanux [{2-My.
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Popov A.L, Song Ge, Kovaleva N.M.

Saint-Petersburg State University, Institute of Earth Sciences, paihumic@gmail.com,
SaintPetersburg, Russian Federation

THIRD STEP OF PLANT PRODUCTIVITY CONTROL

There are three types of crop correction: physical, chemical and biological. Biological
correction of plant productivity is the third evolutionary step of modern plant growing. It is one
of ways to biological agriculture, and non-root treatment of plants by humic substances solution
is most economically a justified method.

Cywecmeyem mpu muna KOppeKyuu YPONCAUHOCMU CEelbCKOXO3AUCMBEHHbIX KYIbMmyp.
Qusuueckas, xumuueckas u oOuonocuueckas. buonoscuyeckas roppexyusi npooyKmueHoCmu
pacmenuti — mpemuil 360II0UYUOHHDLI ULAe COBPEMEHHO20 PACEHUe800CMEd. Dma KOppeKyusl
00UH U3 nymeti K OUOI02UYEeCKOMY CelbCKOMY XO35UCMBY, A HeKOPHe8ast 00pabomka pacmenutl
pacmeopamu - 2yMUHOBbIX —Geulecms GIsemcs Haubosee IKOHOMUHECKU ONPABOAHHBIM
Memooom.

Kaprsixkosa JLE., /Kartyzhova L.E., Haymosnu H.M./Naumovich N.I.

Wuctutyr wmukpobmonornu HAH benmapycu, Liliya Kartyzhova@mail.ru, r. MuHCck,
benapycs.

BBIIEJIEHUE RHIZOBIUM BOB U1 CO3JAHUSA DOPPEKTUBHOI'O
CUMBHO3A C FABA VULGARIS

To chieve efficient symbiosis between fodder beans and nodulating bacteria (Rhizobium bob)
providing for increased protein content in green mass and seeds 2 isolates were recovered from
soil and root system of increase in protein content in green material and seeds from the soil
and the root system of Faba vulgaris with 2 variants showing presence of nifH gene. Field
experiment were started to evaluate efficiency of selected nitrogen-fixing cultures.

s cozdanus s¢hghexkmusnozo cumobuosza medxncoy Kopmosvimu 606amu u KiyOeHbKo8blMU
oaxmepusamu (Rhizobium bob), obecneuusarowezo ysenuuenue cooepircanus OeaxKa 6 3e1eHoll
macce u cemMeHax u3 Nousbl U KOPHEBOU CUCHEMbl KOPMOGbIX 60606 0OvLio evideneno 20
U30JIAMO8, U3 KOMOPLIX ¥ 08YX 0OHapyHceHo Hanuuue 2ena nifH. 3anodcen nonegoii onvim no
oyeHke 3¢hghexmusHocmu omoOPAHHBIX A30MPUKCUPYIOUUX UZ0TAMNOB.

Cemenwok U.B., bans A.P., [Tokunbopoaa T.5., Muasna I'.I'., Kapnenko E.B.

Otnenenue gusnko-xuMuu roprouux uckonaembix UTHOOB um. JIL.M. JlutBunenko HAH
VYkpaunsl, JIbBOB, YKpanHa

BJIUAHUE I'YMHUHOBBIX KOMITIO3UIIU HA POCTOBBIE IIOKA3ATEJIA
HITEHALIBI O3UMON

B npencraBnenHoit pabote ObUI0 U3yUeHO BIMSHHE T'YMUHOBBIX MPENapaToB Ha MpopacTaHue
CEMsIH 03UMOU MIIEHUIbI copTa MUpPOHOBCKas!.
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Ayemos A.IL !, Ecku6aesa U.3. !, Apeinos K.T. 2, KKuaxuobaes O.T. 3, Bepuxosa V. ?

1 TOsm0-Ka3axcTaHcKuii rocy1apCTBEHHBIH YHUBEpeUTeT MMeHn M. Ay»308Ba, IlIbivkent, Kazaxcran

2 ((I/IHCTI/ITYT WHHOBAIITMOHHBIX I/ICCJIGI[OBaHI/Iﬁ U TCEXHOJOI'Un», AJIMaTbI, Kazaxcran 3

Kazaxckuii HallMOHAIBHBIN YHUBEPCUTET UM. alb-Dapadu, Anmartsel, Kazaxcran

IHEPEPABOTKA OTXOJZ0B XPU30THJI-ACBECTOBOI'O NIPOU3BOJCTBA HA
MATHUUCOAEPKAINUE YAOBPEHUSA

Production of chrysotile asbestos results in accumulation of huge quantities of wastes that
contain up to 45% mass. of magnesium compounds. These wastes are dumped in agricultural
lands and are environmentally unfriendly for human health. Possible options of their
processing to produce different fertilizers have been considered.

B npouzsoocmee xpuszomun-acbecma o06paz06vi6arOmcs 02POMHblE KOAUYECm8d Omxo0o8,
cooepaicawyux 00 45% mac. coeouHenull MasHusl, KOMopwvle 3aHUMAIOM CEebCKOXO03AUCTEEHHbLE
naOWaou U co30aiom 3IKOJOSUYECKU HeOIaA2ONPUAMHYI0 00CMAHOBKY Ol 300P06bsl JIH00E.
Paccmompenvt 603modcnocmu ux nepepabomxu Ha pasiudnvle udbl YOOOPeHUll.

Illanosax O./Shapoval O.!, Mo:xkaposa U./Mozharova 1.2, Kpyrsikos O./Krutyakov Yu.3,
Cunsimmun K. /Sinyashin K.4

L ®I'BHY «BHHNHWarpoxumun», Poccuniickas @enepanus
2dI'BOY BO «MI'Y um. M.B.JIomoHOCcOBay, Poccuiickast ®enepanust
3OIBYH MODPX um.A.E.ApOy30Ba
4 KasHL] PAH, Poccuiickas ®enepanmys
PEI'YJIATOPBI POCTA PACTEHHI HOBOT'O IIOKOJIEHUSA

Tlokazanvl mexanuzmuvl Oelicmsus pe2yiaimopos pocma pacmerutl 3epedbpa azpo u Menaghen.
Shows the mechanisms of action of plant growth regulators of Serebra agro and Melafen. Field
drug trial for winter wheat, rice, spring rape, soybean, sunflower, sugar beet, grapes conducted
in different agro-climatic zones of the Russian Federation, showed their positive effects on
cultural plants, which was accompanied by activation of growth and formative processes,
increased resistance to the infestation of plants by fungal and bacterial diseases, and, as a
consequence, the increase of crops at 5-25% and improve the quality of agricultural products.

Ilonesvie ucnvimanusi npenapamos Ha O3UMOU NuUleHUye, puce, APoOGOM pance, coe,
NOOCOIHeYHUKe, CAXAPHOU C8eKle, GUHO2pade NPOBeOeHHble 8 PA3HbIX ASPOKIUMAMUYLECKUX
sonax Poccutickoii @edepayuu, nokazanu noio#CUMENbHOE UX 8030€UCmeue Ha KylbmypHble
pacmenust, KOmopoe conposoA*COANIOC, aKmusuzayueti pOCmossvlix u hopmooopazo8amebHbix
npoyeccos, NOGvlUleHUeM YCMOUUUBOCMU K  NOPANCEHHOCMU pPACMEHUl 2PpUOHbIMU U
bakxmepuanrbHeiMu OONE3HAMU, U, KAK cleocmeue, yseauueHuem ypodxcas ua 5-25% u
VAYYULeHUEM KA4eCmed CelbCKOXO03AUCNEEHHOU NPOOYKYUU.
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Kan B.M.!, Turos U.H.2

1 Kazaxckuiit HUW nouBoBenenus u arpoxumu uM. V.V .Ycenanosaa, PK, Anvarel, Kazaxcran,
kangsoil @mail.ru

2 Bnagumupckuii rocyapcTsennbii yausepeuter uM. A.I'. u H.I'. Cronerossix, Baagumup,
P®; tit42 @mail.ru

NMHHOBAIMOHHBIE METO/bI U ITPUEMbI ITOBBIINEHUSA IIVIOJOPOAUA
ITIOYB IOI'O-BOCTOKA KA3AXCTAHA

Presents the results of a ten years of field and vegetation experiments on the dark brown and
gray soils of South-Eastern Kazakhstan with the use of biomineral and bioorganic fertilizers
on crops of rice, wheat, soybean, potatoes. For this purpose, methods have been improved
obtaining of biomineral and bioorganic fertilizers on the basis of modified zeolite deposits of
Saryozek in Almaty region. Defined the main principles of biotechnology and physico-chemical
mechanisms of reproduction of fertility of soils of South-Eastern Kazakhstan.

Ilpeocmasnenvt pezyrbmamsl  OeCAMUIEMHUX NONEBIX U BeeMAYUOHHBIX ONbIMOE HA
MEeMHOKAWMAHOBLIX U cepo3eMHblx nougax FOeo-eocmoka Kazaxcmana ¢ ucnonvzosanuem
OUOMUHEPATILHBIX U OUOOPeAHUYECKUX YOOOPEeHUll HA KYyJIbmypax pucd, NUEHUYsl, Cou U
Kapmodpens. J{ns 5moeo OvLiu yco8epuleHCme08aHbl Memoobl U OUOMeXHOI02uYecKue Cnocoobl
noJyuenus OUOMUHEPATbHBIX U OUOOPSAHUYECKUX YOOOPEeHUll HA OCHO8Ee MOOUDUYUPOBAHHO20
yeonuma Capuvlozekcko2o mecmopodcoenusi Anmamunckou oonacmu. Onpedenenvl OCHO8HbLE
OuomexHonocuyecKkue NPUHYUNLL U OUBUKO-XUMUYECKUE MEXAHUBMbL BOCHPOU3BOOCMBA
niooopoous nous FOzo0-eocmoka Kazaxcmana.

TuroBa B.U., I'eiirep E.10., Akonmkansn I.T.
Hwuxeropoackas 'CXA, Huwxunit HoBropon, Poccus, titovavi@yandex.ru

BJIMAHUE ITPEITAPATOB - JECTPYKTOPOB HA ITPOIECCHI
MHUHEPAJIN3ALIUNA OPTAHUYECKOI'O BEHIECTBA CBUHOI'O HABO3A B
COCTABE TOP®OHABO3HBIX KOMIIOCTOB

In the model experiment composting of fresh pig manure with peat in a ratio of 1: 3 with the
addition of biodestructors "Tamir" (microbiological preparation) or "Bioksimin" (enzyme
preparation) was carried out. Established their positive impact on the basic agrochemical
indicators: a significant decrease in humidity with a certain decrease in the content of organic
matter, stabilization of the reaction of the medium and an increase in ash content; increase in
the content of mineral nitrogen and the proportion of ammonium form in it.

B mooenvrom onvime npogedeHo KOMHOCMUPOBAHUE CBEeXHCe20 C8UHO20 HAB03A ¢ MOpPom 6
coomnowernuu 1:3 ¢ Oobasnenuem 6O6uodecmpykmopos Tamup (MUKpobuonrocuyeckuil
npenapam) uau Buokcumun (SH3umHbLl npenapam). YcmanosneHoux noioicumenbHoe RusHuU
H4 OCHOGHblE AZpOXUMUYECKUe NoKa3amenu KOMNOCMA. CYUWECMEEHHOEe CHUICEHUE
BNANCHOCMU — NPU  HEKOMOPOM — CHUINCEHUU  COOEPAHCAHUS  OP2aHUYECKO20 — Bewecmsd,
cmadunusayuu  peakyuu cpeodvl U NOGLIUEHUU 301bHOCMU; NOBbIUEHUE COOEPIHCAHUS
MUHEPANbHO20 A30Ma U 00U AMMOHUNIHOU hOpMbL 6 HeM.
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dexaucrona I1.A.

I'ocynapctBennoe yupexaenue oopazoBanus «Cpennsis mkona Ne 209 r. Munckay», benapychb
feklistova@bsu.by

BAKTEPHUU B. SUBTILIS 494 U P. CHLORORAPHIS SUBSP. AURANTIACA B-162
NHAYOUPYIOT YCTOUYUBOCTD PAIICA K BO3BYJAUTEJIIO
BAKTEPUAJILHOM T'HUJINA

Bacillus subtilis 494 and Pseudomonas chlororaphis subsp. aurantiaca B-162 alive bacteria
and its boiled suspension were shown to induce resistance in rape plant to Pectobacterium
atrosepticum (bacterial rot agent).

Ilokazano, yumo dicuevle u mepmuvecku oopabomannvlie daxmepuu Bacillus subtilis 494 u
Pseudomonas chlororaphis subsp. aurantiaca B-162 unoyyupyiom ycmouuugocms pacmenuil
panca k Pectobacterium atrosepticum - 6030youmento 6aKkmepuaibHOU SHUIU.

Yamborko Nadiya / SImoopko H.A.
Institute of Microbiology and Virology, Academy of Science of Ukraine, Kyiv, Ukraine

BIOREM AS PROMISING MICROBIAL PREPARATION FOR DEGRADATE
PERSISTANTE ORGANIC HEXACHLOROCYCLOHEXANE POLLUTION IN SOIL

Microbial preparation Biorem has developed for remediation (improvement) of polluted soils
by biological degradation of chloroorganic pesticide hexachlorocyclohexane (HCH). The high
efficiency of biopreparation Biorem application was shown for decomposition of HCH-isomers
in a liqguid medium (up to 47.2-66.3%) and in soil conditions (in 2.1-5.5 times). Biorem
satisfies for using in the critically polluted areas (the places of production and storage of
organochlorine substances) and in the agricultural lands and on private farms.

buopem - mukpoomwii npenapam, pazpabomaunnvlii 01 pemeouayuu 3apsA3HEHHLIX HOYE
nymém Ouono2uueckou 0e2paoayuu  XJ10popeaHudecKux necmuyuoos (npexcoe 6ce2o
eexcaxnopyuxnozexcana (I'’XII)). Bvicokas s¢hghekmusnocms uUcnonb308anus MUKpoOHo2o
npenapama buopem 011 decmpyrkyuu uzomepos I' XL Ovina noxazana Kax 8 Hcuoxou cpeoe
(47.266.3%) maxk u 6 ycrosusx nouewl (2.1-5.5 paza). buopem npueooen ons ucnorvzoeanus
HA KPUMUYEeCKU 3A2PA3HEHHBIX MEPPUMopusx (6 mecmax npouzso0cmed U CKIAOUpo8anus
XIOPOP2AHUYECKUX Bewjecms), a makdce 0N UCHONb30BAHUS HA CeNbCKOXO3AUCMBEHHbIX
NPeONPUAMUSX U YACTHBIX XO35UCEAX.

Zhilkibayev O.T., Glubokiy V.F.
Al-Farabi Kazakh National University, zhilkibaevoral @mail.ru, Almaty, Kazakhstan

CREATION AND INTRODUCTION OF NEW DOMESTIC COMPLEX HIGHLY
EFFECTIVE ORGANIC REGULATOR OF PLANT GROWTH FOR INCREASE
THE YIELD OF AGRICULTURAL CULTURES

We obtained domestic universal organic plant growth regulator from oxidized brown coal and
lowland peat by extraction with solutions of alkaline reagents with the addition of a complex of
amino acids, and other compounds of natural origin, macro - and microelements in the
digestible form.

Hamu uz evicokookucnennozo 6ypoeo yena u HUUHHO20 mopgha 3Kcmpaxyueli weioyHbIMU
peazenmamu ¢ 000aNeHUeM KOMNIEKCAd AMUHOKUCIOM, HAMYPATbHbIX UMO20PMOHO8
NPUPOOHO20 NPOUCXONHCOCHUS U MUKPO- U MUKDPOINEMEHMO8 NOTYY€eH HOBbIl OmedeCmEeHHblU
pe2ynamop pocma pacmeHul.
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JlocebaeBa MLA.,

Kazaxckuii HalmoHaNbHBIA yHHBEpCUTET uM. anb-DPapabu, Kazaxcran, 050040, np. anb-
®dapabu 71, moldyr.dyusebaeva@kaznu.kz

CHUHTE3 U U3YUYEHUE POCTPEFYJII/IPYIOHIuEﬁ AKTUBHOCTHU I'HIAPA3ZUJIA
IMMINEPUINHYKCYCHOU KUCJIOTbI

The ethyl ester and hydrazide of piperidylacetic acid (II, IIlI) were synthesized and
characterized. The effect of hydrazide piperidylacetic acid (Ill) on the growth, development and
root formation of meristem potato plants was studied. Hydrazide piperidyl acetic acid (11l) is
recommended for further study of the study of the growth regulating activity.

Cunmesuposanvl U 0XapaKmepuzo8anvl dMUL08bI 2Pup u 2uopasud NUnepuouUIyKCyCHoU
kucaomst (11, IIl). U3yueno enuanue euopasuoa nunepuounykcycuou kucaomst (IIl) na pocm,
pazeumue u KOpHeoopazosanue mMepucmemHuvix pacmenutl kapmoghens. Iuopazuo nunepuoun
yrcycnou  kuciomel  (III)  pexomenoosan 011  OanvHeliuieco  U3VHEHUST  U3YUEHUS
pocmpeyrupyroujeti akmugHoOCmu.

Cxun O.CL. , llIsex O.B% Byusk B.A'.

1 JIbBiBCKHMiT HALIOHAIBLHUI YHIBEPCUTET BETUPMHAPHOT MEUIIMHM Ta Oi0TEXHOJIOTI, Kadeapa
biorexnomnorii ta paxgionorii, MOH VYkpainu, JIbBiB, YKpaina

’Hanjonansuuii yHiBepcuter «JIbBiBCbKa mouitexHika», kadenpa Texuosorii Gionoriuyno
aKTUBHUX CIONYK, (hapmaitii Ta 6iotexHonorii, MOH VYkpainu, JIbBiB, Ykpaina

NEPCIHEKTUBBI AIBTEPHATUBHOCTHU CYBCTPATOB OITABIINX
JIMCTBEB B BEPMUKYJIbTBUPOBAHUUN

An analysis of the use of alternative substrates in the vermiculture of Eisenia foetida has been
performed to promote the restoration of the biological balance of the soil ecosystem. The
dynamics of the activity of AsAT and AIAT biomass oligochaetes under the influence of heavy
metals and zeolite flour and dynamics of activity of alkaline phosphatase and inorganic fostate
under the influence of heavy metals and zeolite was studied.

Bvinonnen ananuz npumenenus aibmepHamusHblx cyocmpamos npu epMuKyiIbmusUpPosanul
Eisenia foetida ons cooleticmsus 80CCMAaHOBIeHUIO OUOLOSUYECKO20 OANAHCA NOYBEHHOU
akocucmemol. HMzyuena ounamuxa axkmuenocmu AcAT u AnAT 6uomaccelt onueoxem noo
BNUAHUEM MANHCENLIX MEMALI08 U YEOTUMOB8020 MYKU U OUHAMUKA UBMEHEeHUs aKMUBHOCMU
menouHoil ¢ocdataszel U Heopranuyeckoro PocraT MojA BIMSHUEM TSDKEIBIX METAIOB U
[IEOJTUTA.
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Crenuenko JI.M., I'any3una JI.U., Muxaiisenko E.A.

JIHEenpOBCKU roCyJapCTBEHHBIN arpapHO-d)KOHOMUYECKUI YHUBEPCUTET, I'. J{Henp, YKpauHa,
stepchenko2 @ gmail.com

OCOBEHHOCTH ITPOHECCOB AJAIITAIMA Y PA3JIMYHBIX BUJOB
CEJIbCKOXO3AUCTBEHHOMU IITULBI ITPU BKJIIOYEHUH B PAIIUOH
KOPMOBBIX JOBABOK T'YMHUHOBOM ITPUPO/IbI

The influence of humic substances on the organism of ostriches, laying hens and broilers was
investigated by introducing into their main diet fodder additives of humic nature "Humilide"
and "Hydrohumat". The obtained results indicate that in ostriches, laying hens and broilers
under the influence of humic feed additives, the activity of amylolytic and proteolytic digestive
enzymes of chyme, mucous membrane of the duodenum and pancreas increases. Activation of
physiological regeneration of the structural components of the digestive organs has also been
established. Feeding of Hydrohumata to hens increases the egg productivity by an average of
6.4%, and when Humilide is used in the ostrich diet, their egg production increases by an
average of 15-20% while improving the quality of the produce. It is established that the
introduction of Gumilidae into the diet of ostriches contributes to the improvement of the
physiological state of the poultry, which is reflected in an increase in the indicators of the
preservation of the ostrich population by an average of 26.5% and activation of their growth
energy (an average body weight increase of 16.4%, average daily growth in an average of
16.6%). With the introduction of biologically active fodder supplement "Humilide" against the
background of the improvement in the physiological state of ostriches, the meat productivity
indicators increase by an average of 16.9%. At the same time, qualitative characteristics of the
composition of ostrich muscle tissue for all types of muscles are improved by increasing the
protein and mineral content. At the same time, the biological value increases, the fat content in
muscle tissue decreases, and its energy value decreases. This indicates that the nature of humic
substances are actively involved in activating the processes of metabolism synthesis of
biological of products, primarily muscle tissue.

Hccneoosanocy enuanue SyMUHOBbIX Bewjecme HA OP2aAHUsM CMpaycos, Kyp-Hecyulek u
Opoliiepos nymém 68edenus 6 ux OCHOBHOU PAYUOH KOPMOBLIX 00OABOK SYMUHOBOU NPUPOObL
«ymunuoy u «luopoeymamy. Ilonyuennvie pe3yrbmamosl CEUOEMENbCMEYIOM, YMO Y
Cmpayco8, KypHecyuiek u Opouiepog noo Oeucmsuem 2yMUHOBbIX KOPMOBbIX 000ABOK
NOBLIUAEMC A AKMUBHOCb  AMULOAUMUYECKUX U NPOMEOTUMUYecKUX NuesapumenbHblx
Gepmenmos xumyca, causucmou 060104Ky 08eHAOYAMUNEPCIMHOU KUWKU U NOONHCETYOOUHOU
acenesvl. Taxdce ycmanoeiena axmusayusi GU3UON02UYECKOU peceHepayuu CMmpyKmypHbIX
KOMNnOHeHmog opzanoe nuwjesapenus. Cxkapmaueanue [uopocymama Kypam-HecywKam
cnocobcmeyem noGvlUEHUI0 AUYHOU NPOOYKMUSHOCMU 6 cpeonem na 6,4 %, a npu
ucnonvzoganuu I ymuiuoa 6 payuone cmpaycog ux AUYeHOoCKoCmy Y8eaudueaemcs 6 cpeoHem
nHa 15-20 % npu 00HO8peMeHHOM NOBbIUEHUU Kauecmed NpOOYKYuu. Ycmanosneno, uymo
ggedeHue 6 payuon cmpaycos Iymuruda cnocobcmeyem YayuuleHuro @uU3UOI0SULeCKO20
COCMOSHUSL RMUYDL, YO OMPANHCAEMCS HA NOBbIUEHUY NOKA3amenell COXPAHHOCMU NO20106b51
cmpaycog 6 cpeonem Ha 26,5 % u akmusayuu suepeuu ux pocma (yeeaudenue cpeonel Maccol
mena 6 cpeonem Ha 16,4 %, cpednecymounvix npupocmog 6 cpeonem na 16,6 %). Ilpu esedenuu
Ouonocuuecku  akmugHol — Kopmosou  00basku  «lymunuo» na  ¢one  yayuuienus
Qusuonocuueckoeo0  COCMOAHUA ~ CMpPAyco8  NOGLIUWAIOMCA — NOKA3amenu  MACHOU
npooykmusHocmu 6 cpeowem Ha 16,9 %. Ilpu smom ynyuwaromcs KauecmeeHHble
XApakmepucmuky cocmaga MvliuledHoU MKAHU CMpaycos no 6cem 8UOam Mbully 3d cuem
yeenuuenus cooepicanus 6enka u muxepanvhvlx eewjecms. OOHOBPEMEHHO NOGbIULAEmCs]
Ouonocuueckas YeHHOCMb, YMEHbUAEMCs COOeplCaHue JICUpa 6 MbIUEeYHOl MKaHU,
NOHUdICAEMCS ee IHeP2eMUYecKds YeHHOCMb. DMmo C8UOemeIbCmayem 0 mom, 4mo 6euecmsd
2YMUHOBO0UL NPUPOObI NPUHUMAIOM AKMUBHOE YYACMUe 8 NPOYeccax MemaboaiusmMd, akmusupys
CuHme3 OUON02UUEeCKOU NPOOYKYUU, NPedHcOe 8Ce20 MbIUEYHOU MKAHU.
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Muzychkina R.A., Korulkin D.Yu.
Al-Farabi Kazakh National University, rmuz@mail.ru, Almaty, Kazakhstan

ANTHRAQUINONES OF POLYGONUM L. PLANTS HAVING
GROWTHREGULATING PROPERTIES

The abstract represents the results of research of growth-stimulating activity of different
structural types of plant anthraquinones extracted by authors from Polygonum L. plants in
commercial reserves at the territory of the Republic of Kazakhstan. The growth-stimulating
activity is studied on germs of plants; salad, oats, vetch, cucumbers. In comparison with the
standard at various concentration of anthraquinones, length of roots, stalks and leaves of germs
was measured.

B oOoknade npeocmasnenvl pesyrbmamel uzyuenus poCMCMUMYIUPYIOWE AKMUBHOCHU
PA3IUYHBIX CIPYKIMYPHBIX MUNOE NPUPOOHBIX AHMPAXUHOHOS, BblOCNEHHLIX ABMOPAMU U3
Kasaxcmauckux pacmenuti pooa Polygonum L., umerowux npomvluiienHble 3anacel Ha
meppumopuu Pecnyonuxu Kazaxcman. Pocmemumyaupyrowas akmugHocms Oblia uzyiena Ha
NPOPOCMKAX canama, 06cd, GUKU U 02ypyos. B cpaenenuu co cmanoapmom, 8 paziuyHulxX
KOHYEHmMpayusx, Obllo U3y4eHO 8030elicmeue aHmpaxuHoHo8 Ha OJUHY KopHeu, cmebneu u
JIUCMbES NPOPOCMKOS.

Caob6oxunkos A.A.., llltaiinepr T.B.., Iloueayes O.M.!

1Cubupckuit HUU pacrenneBoacTBa U cenekin — Gpuman denepaabHoro
rOCYJJapCTBEHHOTO OI0/PKETHOI'O HAYyYHOTO yupexaeHus «DeaepanbHblil HCCIe10BATENbCKUN
neHtp MuactutyT nuronoruu u renetnku Cubupckoro otrnenenus PAH, HoBocubupcek,
Poccus,

2000 Hayuno ITpoussoacreennoe Ipennpusrue «I'enesuc», HoBocubupck, Poccus e-mail:
PotseluevOM @ gmail.com

OIIEHKA BHOJIOTHMYECKOM Y XO3AMCTBEHHON Y®®EKTUBHOCTHA
IMPUMEHEHMHMSA OBPA3IIOB HOBOI'O 'YMHUHOBOTI'O IIPEITAPATA HA
OCHOBE BYPOTI'O YI'JIA

In a combination of methods of laboratory analysis and field experience, a screening of the best
sample of humic products was carried out and its testing in the field to improve the efficiency
of agrocenoses of agriculture’s crops. The growth-stimulating effect of humate on spring wheat
has been revealed, a positive tendency of increasing the crop yield to 0.33 t/ha is shown. The
high economic efficiency of using a new humic preparation on sweet pepper in conditions of
protected soil was established, expressed in an increase in the total crop yield by 43%,
acceleration of the passage of phenological phases by 2 weeks and the yield of mature and
marketable products by 17 and 8%, respectively.

B couemanuu memooog nabopamopHozo amanuza u NOAEB020 ONLIMA NPOGedeH Omoop
Jyuuie2o obpasya 2yMUH08020 Npenapama u e20 UCNblmaHue 8 No1esblX YCI08Usax Ha npeomem
nosviulenus  dQgekmueHocmu  AcpoyeHo3068  KYIbMYpHuIX — pacmeHuu.  Buiasneno
pocmocmumynupyioujee GIusHUe 2yMamad HA pAcmeHusi Apoeou NUuleHUYbl, NOKA3AHA
NONOHCUMENbHAS MEHOEHYUS. NOBLIUEHUS YPOICAUHOCMU nocesos Kyabmypsl 00 0,33 m/ea.
Ycemanoenena evicoxas xosaiicmeennas 2¢hpghekmusHocms npumeneHus HO8020 npenapama Ha
nepye cliaokom 8 YCIOBUAX 3AWUWEHHO20 2PYHMA, BbIPA3UBUIAACA 8 NOBblUEeHUU o0well
ypooircaunocmu pacmenuii Ha 43 %, yckoperuu npoxogcoerus ¢henonoeudeckux gaz na 2
Hedenu U 8blxooe 3peoll u mogaprol npooykyuu na 17 u 8 %, coomeemcmeenHo.
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Aranuxona I'.b., CarsinabikoBa C.3., TokadacoBa A.K., Tanemena I11.7K.,
Bazapranuesa A.X.

JlocMyxamMeZ10B aThIHJAFbl AThIpay MEMIIEKETTIK YHUBEpcUTeTi, gulfairuz_73 @bk.ru, ATbipay
Karnacel, Kazakcran PecrryOimkacht

T'AJIO®UJIBAI IIPOKAPUOTTAPABIH AJTYAHTYPJIJIIT'T ’KOHE TIPIIIJITK
OPTACBI

The article describes the diversity and habitat of halophilic prokaryotes. The species of
microorganisms: yeast, fungi and bacteria of Salt Lake Indera were investigated.

Maxanaoa eanoguivdi npokapuommapovly AIYAHMYPIiNici JHcoHe MIPWILIK  OpMAchl
cunammanzat. Mnoep my30ul Koii 3epmmelin, oHOa Ke30ecemin MUKpOOpeanusmoep mypJepi:
CanblpayKynaKmap, aublmgbliap JHcaHe OaKmepusiap KapacmulpolieaH.

B cmamve paccmompenvt pasnoobpasue u cpeda oOumaHusi 2ano@pUIbHLIX NPOKAPUOMOS.
Hccneoosano Huoepckoe conenoe 03epo u usyyeHvl 6cmpedarowjuecs 8 Hem GUObl
MUKPOOP2AHUBMO8: 2PUOBL, OPOANCHCU U OAKmMepuu.

I'puneBa U.A., Kynemoa F0.M., JlomonocoBa B.A., Macaak JI.B., CagoBckas JL.E.,
Ckakyn T.JI., ®exnucroBa U.H., Makcumosa H.II.

Benopycckuii rocynapctBeHHBIN yHUBEpcUTeT, MuHCK, Pecrybnmka benapyce,
grineva_ia@mail.ru

W3YUYEHUE ®UTONMPOTEKTOPHBIX CBOMCTB JIMCUTOPHOI'O
MPEITAPATA HA OCHOBE BAKTEPUIA PSEUDOMONAS CHLORORAPHIS
SUBSP. AURANTIACA 162 1 BACILLUS SUBTILIS 494

It is established that a biological elicitor preparation based on bacteria P. chlororaphis subsp.
aurantiaca 162 and B. subtilis 494 has phytoprotective properties. The introduction of this
elicitor preparation into the agarized medium reduces the affection of winter rape by bacterial
phytopathogen Pectobacterium atrosepticum 3-2 by 9-21%, and the intensity of damage by 0.81
points.

Ycemanoeneno, umo oOuonocuueckuti 3aucumopHulll npenapam Ha ocHoge Oakmeputi P.
chlororaphis subsp. aurantiaca 162 u B. subtilis 494 obnadaem ¢humonpomexmopHviMu
ceoticmeamu. Buecenue 6 azapusoeanyio cpedy 3mo2o 31UCUMOPHO20 NPenapama CHUMICaem
nopajcaemocms — pacmeHull — panca - 03UM020  OAKMEPUAIbHbLIM — (DUIMONAMO2EHOM
Pectobacterium atrosepticum 3-2 na 9-21 %, a unmencusnocmo nopaxcenus — na 0,81 oanna.
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Begimova G.U.1?, Sagatbekova L.B.., Praliyev K.D.!, Kan V.M.3, Yu V.K.!

1A.B. Bekturov Institute of Chemical Sciences
2 D.V. Sokolsky Institute of Fuel, Catalysis and Electrochemistry
3U.U. Uspanov Kazakh Scientific Research Institute of Soil Science and Agrochemistry

zeynep80@mail.ru, Almaty, Kazakhstan

NOVEL a-AMINOPHOSPHONATES AS PLANT GROWTH STIMULATORS

It had been shown that the target assembly of structural fragments - 4-phenyl- and
4benzhydrylpiperazine, methoxyphenyl and phosphonate under the conditions of the
Kubachnik-Fields reaction, leads to novel a-aminophosphonates that stimulate the germination
of soybean, maize, wheat, barley and rice seeds.

Tlokaszarno, umo nanpasnennas coopka 8 yciosusix peakyuu Kabaunuxa-@uidca cmpykmyphvix
@ppacmenmos — 4-gpenun- u 4-oeumzeudpunnunepazuna, memoxcugenuna u Gocgonama,
npu8oOUm K HOBbIM O-AMUHODOCHOHAmMAM, CMUMYIUPYWUM NPOPACMAHUE CEeMsH COU,
KVKYPY3bl, NUEHUYbL, AYMEHS U PUCA.

Hamkan A. H.!', Kasei6aesa C.K.2, Tykenosna 3.A. 3

IKa3zaxckuii HAlIMOHAIIBHBIN arpapHbIil yHuBepcuTeT, Anmarsl, Kazaxcran.
?KasHHMU miomooBoIeBoACTBa U BAHOrpagapcTBa, Anmarsl, Kazaxcran.
SKazaxcTaHCKUi MHKEHEPHO-TEXHOJIOTMYECKUH YHUBEpCUTET, AnMarsl, Kazaxcran.

W3YUEHUE HOBBIX COPTOB BUHOTI'PAJIA (AXTAMAP, IETCKA PAHHUI)
JJI5A BBIPAILIMBAHUSA CA’KEHIIEB B YCJIIOBUSAX IOI'A KA3BAXCTAHA.

The complex of economically valuable traits was studied, two introduced Akhtamar grape
varieties, Children's Early Varieties, adapted to local conditions were identified. 10 grape
varieties were documented in accordance with international standards and entered into the
database

H3yuen komniexkc X03:UCMBEHHO-YEHHbIX NPUSHAKOS, 6blOeNeHbl 2 UHMPOOYYUPOBAHHBIX
copma sunozpaoa Axmamap, [Jemckuii pannuil, a0aGnmMupO8aHHbIX K MECMHbIM YCI06UAM.
Hoxymenmuposanvl copmoobpaszyvl 6uHOSPAdd 6 COOMBEMCMEUU C MEHCOYHAPOOHBIMU
cmanoapmamu u 86edensl 8 0a3y OAHHULIX.

Maamakosa A.Y.!, laxkanosa I'.A.l, Kymakosa C.C.!, Cararéexosa U.B.!, Berumona
I.V.l, Paxmarysmuna P.2, )Kapkbinoek T.%, Cayrnaesa J.%, Ilpaaues K.J.!, Kan B.J3,
3a3ei0un A.I'.2, IO B.K. 12

MucturyT xumuueckux Hayk uM.A.B.Bektyposa malmakova@mail.ru,
?KazaxcTaHCKO-BpUTaHCKMI TEXHUYECKUI YHUBEPCUTET,
3Kazaxckuit HUU nmouBoBenenus u arpoxumun uM. Y.V.Venanosa, Anmartel, Kasaxcran

CUHTETUYECKHUH JU3ANH MOIUPUKATOPOB BUOYJIOBPEHUM

The prospects of synthetic search for biofertilizer modifiers (plant growth stimulators) in a
series of heteroorganic systems with six-membered azaheterocycle fragments, a triple bond, a
hydroxyl and / or phosphonate group and aminophosphonate complexes with biogenic metal
ions had been found.

Ilokazana nepcnekmuéHOCmb CUHMEMUYecKo20 NOUCKA MOOUPUKAMOPO8 0Ou0y0odpeHull
(cmumynamopos pocma pacmenuii) 6 psidy 2emepoopeaHudecKux CUCeM ¢ (ppazmeHmamu
WeCTUYTICHHO20 A3a2emepoyUKid, MpPOUHOU C653U, SUOPOKCUTILHOU uw/unu Gochonamnoil
2PYNnbl U KOMNIEKCO8 AMUHOPOCHOHAMOE € UOHAMU OUOLEHHBIX MEMALILO8.
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Kapuxos M.I'.., Koukapos A. X-M.!, Bakyes K.X.?

1000 HIIO «2ko Oiin Cepsucy, http://ecooilservice.ru, ZharikovM@mail.ru , r. Mocksa,
Poccus,

2OT'BHY «CeBKasHUMT ulICy», kbrapple@mail.ru, Hansuuk, Poccust

HCIIBITAHUA HOBOI'O OPFTAHOMHUHEPAJIBHOT'O YAOBPEHMUSI C
POCTCTUMYJIMPYIOINEU AKTUBHOCTBIO «<APKCOWJI» HA IIJIOAOBBIX U
JEKOPATHUBHbBIX PACTEHUSAX B YCJIOBUAX KABAPIMHO-BAJIKAPUHN

To obtain high-quality planting material and yield of fruit crops of great importance is the
application of new fertilizer, which contains not only macro - and microelements, but also
having in its composition vitamins, amino acids and other biologically active substances with
growth stimulating properties. These special fertilizers include "Arksoil”. Held in FSBSI
"SevKavNIIGIPS" tests have shown high efficiency of a biological product not only in
increasing the yield of fruit, but also as corporativas when cuttings of ornamental plants.
Organic fertilizer is available in several formulations (CNE concentrate nano-emulsion, CCS—
concentrate of colloidal solution, SP — wettable powder) and can be applied on some crops
grown by farmers throughout the Russian Federation.

s nonyuenus KauecmeeHHO20 NOCAOOYHO2O MAMEpPUand U NOBbIUEHUS YPOAICAUHOCHIU
NI0008bIX KYIbmyp 00abUioe 3HAYeHUe 3aHuMaem HpUMeHeHue HO8blX YO0oOpeHull,
CO0epICaUX He MONIbKO MAKPO- U MUKDOIIEMEHMbl, HO U UMEIOWUX 6 CBOeM COCmAase
BUMAMUHBL, AMUHOKUCIOMbL U Opyeue OUOIOSUHeCKU aKMUeHvle 6eujecmead, obraoaroujue
pocmocmumyaupyrowumu  ceoticmeamu. K maxum KOMNJIEKCHbIM YOOOPEeHUAM OMHOCUMCS
«Apxkcotiny. Ilposedénnvie ¢ PI'BHY «CesKasHUUT ullC» ucnvimanusi nokazaiu 8blCOKYHO
appexmusnocmes  buonpenapama He MONLKO 6 NOBLIUEHUU YPOJICAUHOCIU NI0O0BLIX
oepesbes, HO U 8 Kauecmae KOpHeoOpazoeamelis NPU YepeHKOBAHUU OeKOPAMUBHBIX PACTIEHULL.

Baiitynakosa A.F !, Beasimos M.T.?

IKa3axcTaHCKuii MHKEHEPHO-TEXHOIOTUYECKHMI YHUBEPCUTET,
bota_240494 @mail.ru, Anmartsl, Peciybnuka Kazaxcran

2TOO «Ka3sHUU nepepabarsiBaromieil 1 MUILEBON MPOMBIILIEHHOCTH,
VMASIM58@ mail.ru, Anmatsl, Pecy6nuka Kazaxcran

N3YUEHHUE KYJbTYPAJIBHBIX CBOMCTB MUTATEJBHOM CPEJBI U3
TUAPOJIM3ATA BEJIKOB I'OPOXA JIJISI BUOTEXHOJOTMYECKHUX HEJIENR

Therefore, studying and development of affordable, economically viable, easily produced
nutrient media, based on biologically valuable raw materials, in particular plant origin,
suitable for cultivating cell cultures and viruses required in the manufacture of diagnosticums,
antiviral agents (vaccines) for the protection of humans, animals, birds, etc., for the
biotechnology industry and obtaining products ecologically and infectiously safe is very
relevant.

HUccnedosanuss no usyyenuro u paspabomie OOCMYNHbIX, IKOHOMUUECKU BbI2OOHDIX, Je2KO
U320MOBIAEMbIX NUMAMENbHBIX CPeO0, HA OCHO8E OUON0SUYECKU NOTHOYEHHBIX CblPbeBblxX
UCMOYHUKOS, 8 YACMHOCMU, PACTUMENTbHO20 NPOUCXOHCOEHUS, NPUSOOHBIX OJIsl BbIPAUUBAHUS
KVIbmMyp KIEemoOK U 6UpPycos, HeoOXOOUMbIX NpU U320MOGIEHUU OUACHOCTUKYMOS,
NPOMUBOBUPYCHBIX CPEOCME (8AKYUH) Ol 3AUUMbl YeN08eKd, HCUBOMHBIX, NMUY U Op., OJis
OUOmMexHoNo2UYecKol ompaciu U NoayueHue NpoOYKMO8 IKON0SUHECKU U UHPEKYUOHHO
0e30naACHbIX ABNIAEMCS BeCOMA AKMYANbHIMU.
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Technological aspects of modern agricultural production and environmental protection

Kynaiioeprenos M.C., Ilunopenko C.B., baiitapakosa K.’K., Unpucosa I'.b.,
Kanatkbizst M.

Kazaxckuit HaydHO-HCCIICI0BATEIbCKHI HHCTUTYT 3€MJIECIIUSA M PAaCTEHUEBOICTBA,
Pecrry6nuka Kaszaxcran, dana2892@mail.ru, Kazaxcran

HOBBIE CEJIEKIHMOHHBIE PAZPABOTKHU 3EPHOBOBOBBIX KYJIBTYP B TOO
«KA3AXCKOM HUM 3EMJIEJAEJINA U PACTEHUEBOACTBA»

The article shows the main directions and results of studying leguminous crops in Kazakhstan.
The characteristics of new varieties of leguminous crops - soybeans, chickpeas, peas and beans
- are presented.

B cmamuve nokazansi 0cHoGHble HANPABLEHUS U Pe3YTbIMAMbL UYYEHUsl 3PHOD0D0BLIX KYIbMYP
6 Kasaxcmane. Ilpeocmasnenvt xapakmepucmuku HO8bIX COPMO8 3epHOO0008bIX KYIbmyp —
cou, Hyma, 2opoxa u gacou.

Capgpik bakTusp,
Kazaxckuit HUU xuBOoTHOBOACTBA M KOpMONpou3BoaAcTBa b.sadyk @mail.ru

INPUMEHEHMUE 3EJEHBIX» TEXHOJ{OFI/II‘/'I B KOPMOIIPOU3BOJACTBE "
ITACTBUIIHOM XO3AUCTBE KA3AXCTAHA

The article presents the results of the UNDP pilot projects on introduction of "green"
technologies in forage production and pasture farming. Cultivation of perennial grasses using
new technologies ensured a fodder yield gain for more than twofold, and a reasonable alliance
of traditional mobile livestock management with modern scientific achievements and
technology created reliable preconditions for the development of livestock breeding on
pastures.

B cmamve npedcmasnenvt pezyromamot nunomuwix npoekmos IIPOOH no snedpenuro «3e1eHbix»
MEXHONo2U 6 (DYpPajdcHoe Npou3eo0Cmseo U NnacmouwHoe Xxossicmeo. Bupawueanue
MHO2OJIEMHUX MPA8 C  UCNOIb308AHUEM HOBbIX MEXHON02ULl 00eCneyuno  yeeauyeHue
VPOACATHOCIU KOPMOG DOJlee Yem 6 084 pasa, d PA3yMHbIL AbSIHC MPAOUYUOHHO2O0 MOOUTLHOCO
HCUBOMHOBOOCMBA C COBPEMEHHBIMU HAYYHBIMU OOCTUNCEHUSIMU U MEXHOLOSUSIMU CO30aL
HaOeCHble NPeONnOCbLIKU OISl PA36UMUSL HCUBOMHOBOOCMBA HA NACTMOULAX.

Ecumcuurona 3.b., Adaaiixanosa H.T., CarbinabikoBa C.3., basxmer b.,
Aogucanamona H.

Kazaxckwuii rocygapcTBeHHBINM HAITMOHATIBHBIA YHUBEPCUTET UM. anb-Dapadu,
zural 958 @bk.ru

MN3YUYEHUE JJETOYHON TKAHU NECYAHKHU BOJIBIIOM, 3APA’KEHHOM
MUKOBAKTEPUSIMHA TYBEPKYJIE3A ITUYBEI'O U BBIYBEI'O TUITA

The histological features of the lung of large gerbil in the norm and after infection with two
strains of micro bacteria of tuberculosis were studied. Morphological changes in the cells as a
whole after one and three months of infection with mycobacterium of tuberculosis of the poultry
and bovine type have been revealed.

H3yuenvr eucmonocuueckue 0coOeHHOCMU N1€2K020 KPYNHO20 NeCYaHKU 8 Hopme U Nocie
3apasiceHusi 08yMs WMammamu Mukpooaxmepui mybepxynesa. Boisgnenvt mopgonozcuueckue
UBMEHEHUs. 8 KIemKax 8 YeloM Nocie 00HO20 U Mpex MecAayes 3apadceHuss MUKobakxmepusmu
mybepKyne3a nmuybe2o u Oblube2o Mmund.

8 -11 November 2017, Almaty, Kazakhstan



Technological aspects of modern agricultural production and environmental protection

Ecnmcuurtona 3.B., Abomaiixanosa H.T., CarsinabixkoBa C.3., Mankuo6aena C.,
Myxkam A., Earaii I'.

Kazaxckuii rocy1apcTBeHHBII HAIIMOHABHBIN YHUBEpCUTET UM.aib-Dapadu, zural 958 @bk.ru

W3YUYEHUE MEXAHW3MOB JEACTBHUS SHTEPOCOPBEHTA «MTHI'O-2» HA
IF'EMATOJIOI'NTYECKHUE TIOKA3ATEJIM OPTTAHU3MA

At present, a significant part of human and animal diseases is associated with the deterioration
of the ecological situation. The oil industry is rightly referred to those industries that are most
responsible for pollution of environmental objects in connection with this, we conducted a study
to determine the effects of crude oil on the morphophysiological, histological and
hematological parameters of rodents that received it with food and water in a laboratory
experiment.

B nacmoswee epems 3mauumenvuas uacmv 0OOne3Hel 4eni08eKd U HCUBOMHBIX C8A3AHA C
yXyowlenuem  9KoI02u¥eckou obcmanoexku. Hegmanyio npomviuiiennocms 8none
CNpaseoIu8o OMHOCAM K meM OMpACIaM NPOMbIUAEHHOCMU, KOmopblie 6 Haubobulell
cmeneHu OmeemcmeeHHbl 34 3azpsA3HeHue 00beKmos okpycarowell cpeovl. B ceaszu ¢ smum
Hamu ObLIO NPOBEOEHO UCCNe008aHUe NO ONPedeneHUio IheKmos GIusHUsL Cblpoll Hedhmu Ha
Mopoduzuonrocuteckue, 2UCMONIOSUYECKUE U 2eMaAmolo2udecKue noKazamenu 2pul3yHos,
NOIYYABUIUX ee ¢ nuuell U 8000U 8 YCI08UAX 1ADOPAMOPHO20 IKCHEPUMEHMA.

Anumosa C., EcumcuuroBa 3.b., Abnaiixanosa H.T., CarbinabikoBa C.3.

Kaszaxckuit HauuonanbHblii yHuUBepcureT uMeHH anb-Papabu, r. Anmarsl, Kazaxcras,
zural958 @bk.ru

OBIIAA XAPAKTEPUCTHKA U JIEYEGHBIE CBONCTBA KPYIIIUHBI
JIOMKOU FRANGULA ALNUS MILL

Bark, kidneys, leaves, growths of buckthorn fragile Fhangula alnus mill contain
anthraquinones: glucofragulin, frangulin, emodin and isoemodine. The buckthorn has a
laxative effect in chronic constipation, which often develops in people with poorly developed
abdominal muscles and leading a sedentary lifestyle, and is also used for spastic colitis and
liver diseases.

Kopa, nouku, rucmws, nioowt kpywunst 1omxotu fhangula alnus mill cooepaicam aumpaxunonol:
2NIOKOPPpanyIuH, Qpaneyiul, MoOuH u u30dmooun. Kpywuna okazvieaem crabumenvroe
Oeticmeue npu XPOHUYECKOM 3anope, KOMOPLLU uYawje pazeueaemcs y 1i0oell co ciabo
pazeumoil  OpWHOU MYCKYIAMYpol U BeOVWUX CUOAYUll 00pa3z JHCU3HU, a MAaKdHce
NpUMEHSemCcs npU CRACMUYeCKUX KOIUMAax u 3a001e6aHUsX nedeHu.

PcoimberoB B.A., KyoenkyoB K.K., Haymataes A.X.
Kaszaxckuil HallmoOHaNBHBIN arpapHbIl YHUBEpCUTET, I.AnMmaTsl, KazaxcTan

BJIMSAHUE CUJIBHOHABYXAIOIUX MMOJIMMEPHBIX T'IJIPOTEJENA 1
MNPUPOJHBIX MATEPUAJIOB HA BJIAT'OEMKOCTbDB IIECYHAHOI'O BAPXAHA

In article are considered influence the high-swelling polymeric hydrogels and peat on moisture
capacity of the mobile sandy barkhan formed as a result of anthropogenic degradations of
sandy soils of desert pastures of the Kazakhstan.

Maxanaoa  Kazakcmannoly — wendi  HcaublibIMOApblHOA — KYMObL  MONbIPAKMApPObLIH
aHmMponoceHoi 0Oe2paoayusied Yublpaybl HIMUNCECIHOE MY3II2eH HCOLINCLIMALbL KYMObl
wagvliobly €y  CblULIMOBLILIELIHA — Kywmi  ICIHemiH Noaumepii  2uopocenvoily — JHcoHe
wblMme3seKkmiy acepiepi KapacmulpblieaH.

B cmamve paccmompenvl enusanue cuibHOHAOYXAOWUX NOJUMEPHBIX cudpoeeneli u mopga Ha
811020€MKOCMb  NOOBUICHO20 Necuano2o bapxama, 00pazoeasuie2ocsi 6 pe3yivmame
AHMPONO2EHHOU 0e2padayuil NecYanHvlx 048 NycmulHHbIX nacmouwy Kazaxcmana.

8 -11 November 2017, Almaty, Kazakhstan
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FrutbiMu OachIIbIM

ArpapJbIK eHIipic MeH KOpIIaFaH OPTaHbI KOPFaYIbIH
Ka3ipri 3aMaHfbl TEXHOJOTUSUIBIK acneKTiiaepi
MATEPHUAJIIAP )KUHAFbI

UB Ne 11415
Bacyra 09.11.2017 »xbLibl Kon Koiibuiasl. @opmat 60x84 /s,
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