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IIYTH ONTUMU3ALIUU MUHEPAJIBHOT O ITATAHUS ITPU BO3IEJIBIBAHUU
JIbHA MACJIMYHOI'O B YCJIOBUSAX CYXOCTEIIHOU 30HbI ITPUYPAJIbSA

AHHOTAIMS
B crarbe nan anamm3 3a 2014 roj mo NpuMEHEHHIO MUKPOYI0OpEHHH 1TOJT JIeH MacIUYHbINA Ha
TEMHO-KaIITAHOBBIX IOYBAaX B YCIOBHUSIX CyXOCTEmHOI 30HBI [Ipuypainbs. BrigBieHO MONOXUTENbHOE
BIIMSHUE MOJKOPMOK MHKpoyaoopenuem «Hanomukce» Ha (one NP3y mpu HCMIONB30BaHUU B
pasnuuHble a3kl Ha YPOXKANHOCTh M KAYECTBO CEMSIH JIbHA MACIUYHOTO.

Knrouesvle cnosa: nen maciuynulil, MUKpoyoobpenue, ROOKOPMKQ, YPONCAUHOCHb, KAYECmE0
CceMsH.

Beenenne. B 3acynummBeix ycioBusx crernHoro [Ipuypanbs, rae TMMUTHpYIOMHM (pakTopoM
SIBJIAETCS BJIara, aKTyaJbHBIM CTAHOBUTCSI BOIPOC BBIPALIMBAHMS TaKUX 3aCyXOYCTOHYMUBBIX KYJIBTYP,
KOTOpbIE B JaHHOW 30HE OO0CCIEUMBAIOT YCTOHYMBYIO TPUOBUIL W ObUIM OBl  XOPOIIUM
MPEIIIeCTBEHHUKOM MO/l MIISHUIly 03UMYIO U HE UCTOLIAIN MOoYBY. Takol KyJIbTypoil sSBIseTCS JeH
MaCJIMYHBIN, U3 KOTOPOTO MOMy4YaloT IIEeHHOE TEXHUYECKOE U MHUIIEBOE MacCIIO.

B cemenax npHa conmepxkutcs 10 48% macna. JIbHAHOE Macio CIOCOOCTBYET BBIBEIECHHUIO U3
OpraHu3Ma XoJeCTepHHa, YIy4IleHHI0O oOMeHa OElKOB W YKHPOB, HOPMAaIHM3allMH apTepHaIbLHOTO
napieans. OHO 3HAYUTEIBHO CHHKAET PHUCK CEPACYHOCOCYAUCTHIX 3a00JeBaHMN M yMEHBIIACT
ameprudeckue peakuuu. llocre m3BiedeHuss U3 CeMsIH JIbHA Macia OCTAeTCs KMBIX WM IIPOT —
IIEHHBIA KOHIICHTPUPOBAaHHBIN KOpM. B Mbixe comeprkutcs 30,8% Oenka u 6,8% macia, B IIpOTe —
33,6% Oenka u 2,5% macna. B npakThke KOPMIICHHUS CElIbCKOXO3SHCTBEHHBIX YKUBOTHBIX JIbHSHOM
JKMBIX TTPU3HAETCS OJHUM U3 Jiyamux [1].

WuTepec k BO3AENBIBAHUIO JAHHOH KyJIbTYphl B PErHOHE C KaXXIBIM T'OJIOM pacTeT. JTO
MEPCIIEKTUBHAS ¥ BBICOKOpEHTAa0ENbHAS KYJIbTypa, Belb MOTEHIMAN €ro YpOXKaHOCTH TpPEBBIIIAET
20 m/ra. XapakTepHO, YTO HA HEro COXPAHSIOTCS BBICOKHE IIEHbI KaK Ha BHYTPCHHEM, Tak W Ha
MHPOBOM pBIHKE 110 CPABHEHUIO C JPYTUMHU MacIM4HbIMHA. OIHAKO MPOAYKTUBHOCTH €T0 B 3TOM 30HE
HaXOJMTCA eIlle Ha TI0CTATOYHO HU3KOM YPOBHE.

Jnst monmy4deHHs BBICOKMX YpOXKaeB JII0OOH CeTbCKOXO3SHCTBEHHON KYJIBTYPhI HEOOXOJMMO
CO3/1aTh ONTHUMAJbHBIE YCIOBUS U1 pocTa M pa3BUTHS pacTeHHd. Cpenyd OCHOBHBIX AJIEMEHTOB
TEXHOJIOTMM BBIPAIMBAHUS, KOTOpPBIE CIIOCOOHBI PEryIMPOBATh 3THU YCIOBHS, Ba)KHOE 3HAYCHUE
WTPAIOT YI00PEHUSI.

B apcenane arpoXxuMHYeCKON HAYKH WMEETCSI JOCTaTOYHO pa3padOTOK, BHEAPEHHUE KOTOPHIX
MO3BOJISIET MCIIOJIL30BATh YJJOOPEHHS C BBICOKOH 3((MEKTHBHOCTHIO, YTO CYIIECTBEHHO CHMXKAET HIIU
MPEAOTBpAIIACT TIOTEPH OMOTEHHBIX JIEMEHTOB B OKPYKAIOIIYIO CPEAY U TEM CaMBIM TOJOKUTEIBHO
CKa3bIBaeTCs Ha OKOJNOTMYECKOW cHTyanuu B 1enoM. CTepKHEM OJTOH NpoOJeMBl SIBIISETCS
ONTHMM3AIlAd  TNHTAHHMS PACTEHHH M TPHUMEHEHHs  yaoOpeHuii ¢ yuéroM  TpeOOBaHHi
KYJIbTYPBI, IIJIOJOPOAMS MOYBBI, IUIAHUPYEMOI'O YpoXkas BO B3aUMOCBA3H CO BCEMH 3BEHBIMHU
COBPEMEHHOT 0 HAy4YHOT0 3emiienenus [2].

Jlen nmocraTowyHO TpeOOBaTeNeH K MHUTATEIBHOMY peXHMY TO4BBL. Hamnbojee MHTEHCHBHO
MOTPeOIISieT U3 TTOYBBI DIIEMEHTHI ITUTAHUS BO BPEMsI POCTa M 00pa30BaHMS PEPOIYKTHBHBIX OPTaHOB.
[MotpebHOCTh ero B a3ote Bo3pacrtaer ¢ (has3bl «eIOYKH» U JOCTUTAET MAKCUMyMa BO BpeMs LIBETCHUSI.
®docdop u xanmit HeOOXOIUMBI PACTEHUIO C MEPBBIX JTHEW BEreTalllH JIO KOHIA CO3PEBAHMS, OCOOCHHO
B IIEpUOJ OT OYTOHW3AIMK JI0 O0pa30BaHHS CEMsH, IMOITOMY IPHUIIOCEBHOE BHeceHHe (hocdopHbIX
ynoOpeHuit umeer Oomnplioe 3HaueHue s popMupoBaHus ypoxas [1]. Bmecre ¢ TeM mpuMeHeHne
PEKOMEHIyeMBIX OJHOCTOPOHHMX HOPM MHHEPAIBbHBIX YAOOpeHUil ObIBaeT HEMOCTATOYHBIM IS
peanu3anyy IOTEHIMAla 3TOM ILEHHOHW KyabTypbl. Jlias moBbimieHHS 3()(EKTHBHOCTH OCHOBHBIX
MaKpoyJI00peHni He0OX0IMMO UCTIONL30BATh MUKPOYAOOPEHUSI.
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MHoroneraue HcCleOBaHUSl TIOKa3aliH, 4YTO HauboJee ONTUMAIBHBIM U JIOCTYITHBIM
CIIOCOOOM YCBOGHHSI PAcTEHHEM MHKPOIJIEMEHTOB SBIISICTCS BOAOpacTBOpHMAasi XenmaTHas (opma
ynoOpeHuii, B BHJE HEKOPHEBBIX (JIMCTOBBIX) TMOJKOPMOK. XenaThl aKTHBHEE OOBIYHBIX
MHUKPO3JIEMEHTOB U, XOTSI OHH PacTBOPHUMBI B BOJI€ — C JIUCTHEB OHM HE CMBIBaIOTCA. BaxxHO, 4TO
MHUKpPO3JIEMEHTHI B TOTOBOM XEJIaTHOM MHKpOyIoOpeHuH Ooliee cOanaHCHpPOBaHBI, YeM B CMECH
npocTeix colieil. K HUM OTHOCHTCS JXKUAKOE MHUKpoynoOpeHne HaHOMHKC — BOJOpacTBOPUMBIH
KOMIIJIEKC OpPTaHMYECKH CBSI3aHHBIX XEIaTHPOBAHHBIX MHUKpodsieMeHToB Fe, Mn, Zn, Cu, Co, B, Mo
(Mg, Ca, S) ¢ mo0GaBKOH HPUPOIHBIX «IHEPreTHUECKHUX» KUCIOT (SHTApHOH, SIOJ0YHON, BUHHON W
JUMOHHOM) M WX OWOJIOTMYECKH AKTHUBHBIX MPOU3BOAHBIX (CYKIIMHATOB, MAJaTOB, TapTPaTOB M
uuptparos) [3].

C 2014 roma HaMHu BeIyTCS MCCIEIOBAHUS 110 M3YYCHUIO 3((MEKTUBHOCTH MHKPOYIOOpEHHMS
«HaHoMHKC» Ha MAaCITUYHBIX KyJIbTYpax, B TOM YKCIIE HA JIbHE MACITHYHOM.

Matepuajbl 1 METOABI HccJaeqoBaHuid. [lenpro uccnenoBanuii ObLIO ONPEACTICHUE BIUSHUS
MUKPOYJO0OpEHUs B TIOAKOPMKY B Pa3lIM4HbIC CPOKU Ha (hopMHpOBaHUE ypoxKas JTbHA MACIMYHOTO
€ro KadecTBo.

Jns pemenus nanHoro Bompoca Ha onbITHOM y4yacTke 3KATY um. XKaurup xana B TedeHue
2014 roma B HETIOIMBHBIX YCIOBUSIX MPOBOIUINCH UCCIICIOBAHUS.

[loyBa TeMHO-KAaIITaHOBAas CpEIHE-CYTIMHHCTAS, XapaKTepu3yercss  CclIabomenoqHon
peakmuell mouBeHHOro pactBopa (pH 7,2-7,5), Hu3kuMm copepkanueM rymyca (2,5%), HHU3KUM
COJICp’)KaHUEM HUTPATHOTO a30Ta, MOABIKHBIX COCAMHEHUI (Qocopa W TOBBIIICHHBIM — KaJus, a
TaKXKe B, OCHOBHOM, HU3KOH 00ECIIEYeHHOCThIO MOJABIKHBIME (opMamMu MHKpodneMeHToB. CopT
Kunensckuit 2000. [IpeamecTBeHHUK — SpoBas MIIIEHUIIA TIOCTIE mapa.

Cxema ombITa BKIIoUaia ciuenyronme Bapuantel: 1 — Kontpons (6e3 ynoopennii); 2 — NP3
(nepen moceBoM) — poH; 3 — DoH + nmcToBas noakopmka «Hanomuke» B pasy «emoukny»; 4 — Oon +
JUcTOBas moukopMka «HaHomuke» B a3y 3eneHoit cnenoctu. Jlo3a «HaHoMHKC» — 2 JT KOHIIEHTpaTa
Ha | ra. [lomkopMKy IpOBOIIMIIN PaHIIEBBIM OMPHICKUBATEIEM.

MeTo/ PacIONOXKEHHs NEeNsSHOK — CHCTeMaTHueckuii. Pasmep mensuku — 8,4 M°. Vuernas
mIomame — 5,6 M. OO1mas miomaab ONbBITHOrO yyactka — 134,4 M. [ToBTOpHOCTH YETBHIPEXKpATHAS.
MuHnepanbHble yaoOpeHus B BHUJE MOYEBHHBI U IpocToro cynepdocdara B go3e Niy Py BHOCHIN
BECHOW Tiepel MOoceBOM Noj KyJbTuBaluio. IloceB JibHA OCYHIECTBISAICA CEJIIEKIMOHHON CEAIKOU
aBCTPUICKOT0 MPOU3BOICTBA Mapku «BuHTtepirairep».

ATpOTEeXHHKA BBIpAIIMBAHMSI JIbHA ObliIa OOIIENIPUHSATON ISl JAHHOH 30HBI [4].

OTOOp MOYBEHHBIX, PACTUTEIBHBIX 00PA3IOB M CEMSH MPOBOJMIHA COTJIACHO OOMIETPUHSATHIM
MeTOo/IMKaM. Pe3ynbraTbl HMCCIEIOBAaHUN OOCUMTHIBANM METOJIOM JHCIIEPCHOHHOTO aHall3a II0
Hocnexopy Bb.A. [5].

VYder ypoxkast mpoBoawiH B (azy MOTHOH CHENOCTH C MOCIEYIONMM 00OMOJIOTOM BPYYHYIO.
Onpeznenennie moka3arenel CTPYKTYphl ypoXkasi M KauecTBa CEMSH BBIITOJHEHO COTJIACHO MPUHSATHIM
I'OCTam Ha aHanmu3bL.

Pe3yabTatbl u ob0cyxkaenue. Iloromnpie ycioBusi BereramuonHoro mepuona 2014 roma
OTJINYAITUCH 3aCyNUTHBOCTBIO, 0COOEHHO BTOPOW €ro moioBuHbI. OCEHHE-3UMHHE OCAJKH MO3BOIHIIH
copMHUpOBaTh XOpOIIHE MOYBEHHBIE 3amachl MPOAYKTUBHOW BIIArd, YTO CYIIECTBEHHBIM 00pa3oMm
OTpa3WiIOCh Ha TMOSBJICHWU IPYKHBIX W TOJTHOLEHHBIX Bcxojax JbHAa. OMHAKO B JajbHEUIIEM
HayaBIlleecs MOTEIUIEHWE B Mae MOJIEPKUBAJIOCh B TEUEHHE MOYTH BCEro JIETHEro Mepuoia. JTO B
CBOIO Oue€pe]lb CIIPOBOIMPOBATIO BECEHHE-JIETHIOI 3aCyXy, KOTOpas HE MOIJIa He OKa3aThb CBOETrO
OTPUILIATEIHHOTO BO3ACHCTBHUS HA POCT U Pa3BUTHE KyIbTypbl. HesHaunTeNnbHbIE OCaJAKH, BHIIABIINE B
HIOHE-HIOJIEe HE MTO3BOJIMIIH B ITOJIHOM Mepe MPOSIBUTH JIbHY CBOHM MPOIYKIITHOHHBIE BO3SMOYKHOCTH.

Ha Bcex BapumanTax Ha BCEM TPOTSHKEHHMM BereTald JibHA HAOIIOJAOCh CHUKEHHE
COJZICp’KaHUSI HUTPATHOTO a30Ta B MAXOTHOM CJIO€ IIOYBHI BIUIOTH J0 (Das3bl IMOTHOH CIIENOCTH.
Oco0eHHO pe3Koe CHIKEHUE COMIEpKaHUsI HUTPATOB MPOUCXOMIIO B MEXK(a3HBIH MEPUOJ «EITOUKa»-
IBETCHUEY, YTO COBIAJIAET C IEPHUOJIOM MaKCHMAIBHOTO OTPEOICHHS a30Ta JIbHOM Maciu4HbIM. [Tpu
3TOM OOJIbIIIE BCErO HUTPATHOTO a30Ta PacXopoBalioch B BapuaHTe NyP;p + NmHCTOBas MmoJKopMKa
«HaHoMmuKC» B a3y «emoukm.

AHaNnoruuHBIM 00pa30M MPOHCXOAMIIO CHHIKEHHE KOHIIEHTpAIMU MOJABMKHOrO (ocdopa 1o
Mepe MPOXOKIeHUs (a3 pa3BUTHsI C OJHOW JIMINbL Pa3HHIICH B TOM, YTO 3HaUYCHWE MHUHUMAIILHOTO
YPOBHSI KOHTPOJIIMPYEMOTO DIIEMEHTa OBUIO 3a(MKCHPOBAHO JBa)Ibl: B MEX(a3HbIE NEPHOIBI
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«ETOYKa»-1BETEHHE» U «LBETEHHE»-3€JIeHasl CIIEIOCThY, YTO yKa3blBaeT HAa HAIWYHE JBYX ITUKOB B
nmoTpe0IeHUH MOABMXKHOTO (ocdopa. IIpu 3ToM OobIlie BCEro ero pacxoaoBaaock B BapuaHTe NP3
+ nucroBas noakopMmka «HaHomuke» B a3y 3el1eHON CIIEOCTH.

HecMotps Ha 3acyluiMBOCTh KIIMMaTa, 10 BCEM BapHaHTaM C yIOOPEHUSIMUA C(OPMHUPOBAIHCH
T'yCTOTa W JIMHEHHBIN POCT pacTeHHi, 00pa30Baioch KOIMYECTBO KOPOOOUYEK M CEMSH B KOpOOOUKE,
OTJIMYAIOIIMXCS OT KOHTPOJIA (Tabmuia 1).

Tabnuna 1 — DneMeHTHI CTPYKTYPHI YpOXKas JIbHa MacIHYHOTO B 3aBUCHMOCTH OT CPOKOB IPOBEICHUS
JIUCTOBOM MOJKOPMKH MHUKPOYI00pEHHEM

I'ycroTa Konuuectso Konuuectso
Ba o JlnmuHaa 6
PHAHTHI OIbITa pacTeHuii, ACTOHMSL. CM KOpoOoUeK Ha CEeMsH B
1rr/m? P ’ pacreHue, . KOpoOOuUKe, IIT.
1. Konrtpons (6e3 ymoOpeHuit) 186 31,2 8,0 5,1
2. NyoP39— o 192 32,5 7,5 5,7
3. ®oH + nUCTOBas MOJKOPMKA 201 35,7 9,3 5,5

MUKpOYIoOpeHHeM B (pa3y «eIIOUKm»

4. ®oH + 1UcToBas MOAKOPMKA MUKPO- 190 32,0 7,8 6,0
ymoOpeHueM B (asy 3eJIeHOH CIenocTu

Hcxonst U3 moaydeHHBIX JAaHHBIX, IO BIMSHUEM MOYEBHMHBI, IPOCTOro cymepdocdara U Ha
uX (poHE IMCTOBON MOAKOPMKH, BO BCEX UCIIBITYEMBIX CPOKaxX €e MPOBENIeHHs ObUIa TyCTOTa pacTeHUH
BBIIIIE KOHTPOJISL, 0coOeHHO Ha BapuaHTe DOH + JIMCTOBAsl MOJIKOPMKA MHKpoymoOpeHueM B (asy
«enmoukny. JIucToBast MOAKOpPMKaA HE3HAYUTENLHO BIIHSJIA HA COXPAHHOCTh PACcTEeHUHN K yOOpKe.

JlnuHa pacteHmii BapbupoBasia o BapuanTam B mpenenax 30,0-35,7 cm. Cpenn HUX Takke
BBIJICITUJICS. BAPUAHT C IMOJKOPMKOH B (ha3y «EIOYKH», B KOTOPOM BCTPEUAIHCh OT/ACIBHBIC PACTEHUS C
MaKCUMaIbHON JINHON 10 38 CM.

U npu ananmse xonmumdecTBa KOpOOOYEK HA PACTEHHE OTYETIMBOE TPOSBICHHE JCHCTBHS
JIUCTOBOM TOJKOPMKHM MOYKHO HaOmonaTh B (azy «enouku». Kopobodek oOpasomanock Ha 0,7 miT.
60JII)IHC, Y€M Ha KOHTPOJIC, TOrga KakK Ha JAPYIruxX BapHaHTaX HUX YMCJIO HAa OJHOM PACTCHUH OaXKC
CHHU3WJIOCh, HECMOTPsI Ha OOJIBIIYIO T'YCTOTY pacTeHHil: Ha (GoHOBOM BapuanTe — Ha 0,2 1mT. (TIpH
rycrore 192 mt/M’>) M Ha BapHaHTe ¢ TOJAKOPMKOi B a3y 3eneHoii crmenoctd — Ha 0,5 mT. (Ipu
rycrore 190 mr/m’).

OnmHako cleayer OTMETHTh, YTO IO KOJIHMYECTBY CEMSH B KOpOOOYKE O5TH BapUAHTHI
MPEB3OIUIH HE TOJBKO KOHTPOJIb, HO M IyYIINi Bapuant — (OH + IIMCTOBas MOIKOpMKa B (azy
«enouykm» — Ha 11,7 u 3,6% (mpenmMyinecTBo BHeceHUs Ny P3¢ 0€3 OJIKOPMKH COOTBETCTBEHHO IEpe]
KOHTPOJIEM W TPEThUM BapuaHTtom), Ha 17,6 m 9,0% (nmpeumymiecTBo BapuaHta (OH + JUCTOBAs
MOJKOPMKa B (pasy 3eJIeHOM CIeTOCTH COOTBETCTBEHHO TMepel KOHTPOJIEM H TPETHHM BapUAHTOM).

B menom, uzyuasi CTpyKTypy ypoXas JIbHa MOXXHO KOHCTaTHPOBaTh, YTO JIAXKE B YCIOBHUSX
3aCyIUTUBOTO T'0Ja JMCTOBbIC TOAKOPMKH OKa3bIBAIM HEOOIBIIOE, HO IMOJNOXKHUTEIBHOE BIHSIHUE HA
pOCT ¥ pa3BUTHE PACTEHUM.

Bce npencraBneHHbie 3JIEMEHTHI CTPYKTYPBI ypoxkasi popMupyroT ypokaiiHocTh. M3 maHHBIX
TaOJIUILIBI 2 CIEAYET, YTO YPOXKANHOCTH CEMSH 10 BCEM YJIOOPEHHBIM BapuaHTaM YBEIUYHIACh 10 7,0-
8,2 1/ra pu 6,4 1/ra Ha KoHTpone. [IpubaBku ypoxkaitHocTu coctaBuiu 0,6-1,8 1/ra. HauOombimas
BEJIMYHMHA JIOCTOBEpHOU mprbaBku 1,8 1/ra moiydeHa npy MPOBEICHUH JTUCTOBOM MOAKOPMKH B (azy
«enmoukn». Heckonbko MeHbIIyIo MpubaBKy ypokaifHOCTH obOecredmna Ooliee MO3AHsS MOAKOPMKA
(pa3za 3eneHoli crienoctn) MukpoynoopeaneM «Hanomukey — 1,2 1/ra.

BriBoabI:

- OCHOBHOE TIOTpEeOJICHNE HUTPATOB MPOUCXOJUT B MEXK(a3HBIH MePUO]] «EI0UKa»-I[BETCHUEY,
MIPH 3TOM OOJIBIIIE BCEro HUTPATHOTO a30Ta pacxoayercst B BapuaHTe N,oP3 + IHCcTOBas MOIKOpMKa
«HanomuKC» B a3y «ermoukmy;

- moTpebiienue ToABMXKHOrO ¢Gocdopa Oosiee BBICOKUMH TEMITAMH OCYIIECTBISETCS B
MeK(pa3HbIe TTEPUOJIBI «EITOYKa-IIBETEHHE» M «IIBETCHHE»-3€JIeHas CIIEJIOCTh», P STOM aKTHBHOE
ero pacxollOBaHHE MPOMCXOAMT B BapmaHTe NP3y + mucroBas moakopmka «Hanomuke» B dazy
3CJICHOM CIIEIOCTH;
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Tabnuna 2 — BiusiHue TUCTOBOM MOJKOPMKH JIbHA MACITHYHOTO MHKPOYAIOOPEHHEM Ha ypOXKAHOCTh
CEMSH U UX Ka4eCTBO

Bapuaner VYpoxaltHOCTh [Ipubarka ypoxxas | Macca 1000 | MaciaugHOCTb,
OITBITA
ceMsH, 1/ra K KOHTPOJIIO, I/Ta CEMSIH, T. %
1. Konrposns (6e3 ymoOpeHuit) 6,4 - 6,11 38,05
2. NyoP30— don 7,0 0,6 6,21 38,23
3. ®oH + nUCTOBas MOJKOPMKA 8,2 1,8 6,16 39,10
MHUKpOynoOpeHueM B (azy
«EJIOUKIDY
4. ®oH + 1UcTOBAasI MOAKOPMKA 7,6 1,2 6,18 38,41
MHUKpOynoOpeHueM B (azy
3€JIEHOM CIIENOCTH
HCPy;s 1,4

- B ycnmoBusx 3acynuiuBoro 2014 roma Ha TEMHO-KAIITAHOBBIX ITOYBAX CYXOCTEIHON 30HBI
[Ipuypanes nmpuMeHeHHe MUKpOydo0peHus «HaHoMHKC» B MOAKOPMKY ¢ HOpMO# 2 ji/ra Ha (oHe
NyoP30 103BOISIET MOBBICUTH YPOXKANHOCTh M KAUECTBO 3€PHA JIbHA MACIUYHOIO;

- HanOoJjiee ONTHMAaJIbHBIM CPOKOM MPUMEHEHHS MHKpoyaoOpenus «HaHoMukc» moj JieH
MacC/IMYHBIA sBsieTcs (ha3a «eJIOUKW», MPU KOTOPOM OOCCIICUMBACTCS MPUOaBKa YPOXKAMHOCTH K
KOHTpoJto 1,8 1/ra, yIydInarTcs 3JeMEHThI CTPYKTYPhI YPOXKasi, TIOBBIIIACTCS MACIUYHOCTh CEMSH
Ha 1,05%.
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TYHIH
Maxkanana Opan eHIpiHIH Kapa KOHBIp TOIBIPAFbIHBIH KYPFaKIIbUIBIK Jajda aiMarsl
JKaFmalblHa MaiJibl 3BIFBIPAa MHUKPOTBIHAUTKBIINTAPIBIH KOJNJAHBUTYBI Typaidbl 2014 KbUIIBIH
MamiMeTTepi OOWMbIHINIA Tanmay kacaiuibl. NyP;3p ThIHaWTKeITap (QoHbiHIa «HaHOMHUKCY
MUKPOTBIHAWTKBIIIIEH MaiJIbl 3bIFBIPABIH 9p TYPJIi JaMy KE3CHIHIEC YCTeN KOPEKTEHAIPYIIH OHBIH
OHIMIUTITT MEH calachlHa )KaKChl 9cep TUTI3eTiHI OalKasIbl.

RESUME
The analysis for 2014 on application of mineral fertilizers under flax oil on dark-brown soils
in conditions of dry steppevzone of Cisural area was given in the article. Positive influence of top-
dressing by "Nanomix" microfertilizer microfertilizer against the background of ammophos at the use
in various terms on productivity and quality of flax oil grain was revealed.
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OPPORTUNITIES OF USE NATURAL RESISTANCE INDICATORS
IN CATTLE BREEDING

Abstract
This article presents the results of studies on natural resistance of Kazakh white-headed cows.
Due to basic economically—valuable features, it is given the interpretation of the data and it is
determined the opportunity of use the phagocytic and lysozyme activity of blood as breeding features.

Keywords: resistance, lysozyme, phagocytosis.

For the realization of the existing genetic potential and accelerated improvement of
economically- valuable features of animals it is not enough to use only traditional methods of classical
breeding. As a rule, because of the one-sided selection of the cows in terms of productivity, the
indicators of the best cows in a herd are highly susceptible to infections, invasive and non-
communicable diseases. This conclusion is confirmed by the practice and cattle breeding. Therefore,
the definition of natural resistance indicators of cows and use them as economically-valuable features,
due to we conducted the selection, are highly relevant. Natural resistance indicators of cows can be
used in the natural resistance evaluation of cows, and consequentlyin the selection of highly
productive breeding cows and heifers in the breeding nucleus and breeding group, as well as breeding
bulls.

Concerning the problem of animal resistance to pathogenic principles, we should pay attention
to the fact that it depends not only on the body's ability to form specific immunity, but also on other
genetically determined factors of natural resistance.

The features which determines NR of cowsis protectors of the organism to various
unfavorable environmental effects. They are in the body from the birth to the last day of an animal and
react differently to an irritant, being inherited.

We can define the level of NR in numbers by modern methods of laboratory analysis. Its
indicators gain significant pathogenetic and prognostic role in diseases.

Undoubtedly, the dominant factor in the NR is phagocytosis, as one of the immunological
effector mechanism of animals’ welfare. A significant role in NR forming does the process of
intracellular digestion (lysozyme). Lysozyme performs important biological functions in the body and,
first of all, has a stimulating effect on phagocytosis. Therefore, changing the contents of this enzyme
(muramidase) can contribute to atypical course of the pathological process. Also, lysozyme is
considered to be pre-factorof T lymphocytes and monocytes, hence, lysozyme activity in blood serum
of animals can be seen as an informative feature of NR.

The methods for determining the level of phagocytosis and lysozyme activity of blood serum
are simple and available. At the same time it allows us to estimate the steadiness of cowsto diseases
and to general adaptation capabilities.
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In order to assess the development of the technology of natural resistance of animals and the
development of methods for determining the level of phagocytosis and lysozyme activity of blood
serum by the method of random sampling, we took blood samples and isolated serum samples from 22
Kazakh white headed cows, in the farm "Akhmetov."

Determining the level of phagocytosis is based on the definition under in-vitro, the ability of
peripheral blood neutrophils of studied cows (stagingopsono-phagocytic reaction - OPF) phagocyte
(absorb) the microbial cells. As a test sample for OPR, cysts crustaceans Artemia salina were used.
Phagocytic activity (PA) was defined by the percentage of phagocytic neutrophils to the total number [1].

For this, the following equipment, materials and reagents were used:

- Anticoagulant 2% - sodium citrate solution was isotonic solution;

- 0,85% - solution was sodium chloride;

- Cysts crustaceans Artemia salina;

- Microscope Biomed -2;

- Pipette 1 ml graded; Pasteur pipettes; bacteriological test tubes;

- Fresh venous blood of acow, which was taken in conditions of excluding microbial contamination
and cooling;

Procedure of OPR.The cysts of Artemiasalina crustaceans were added into 2 ml of fresh
blood. Then we prepared from thick smears out of this mixture,dried them in the air, fixed with
ethanol for 20 minutes and dyed with Romanowsky eosin (1-3 ink droplets per 1 ml distilled water)
for 20-30 minutes (by visual inspection with using a microscope).

Evaluation of reaction.With the help of the microscope at the lens 90 and the eyepiece * 10 *
without immersion,we defined for at least 50 neutrophils phagocytosein the dyed blood smears. We
were counting the number of absorbed microbes in each phagocytosed neutrophil producing the the
total number of phagocytosed (microbes with all the active neutrophils).

In general, for a complex evaluation of the phagocytosis level, researcher must have the
following data:

- The number of neutrophils in the blood smear taken into account while calculating phagocytosis- to
set at least 50 phagocytic neutrophils;
- The number of phagocytosed microbes (total - the total number).
Phagocytossc activity is determined by the formula:
PA = (50 * 100) / Nc,
where, Nc - the total number of counted neutrophil read-through OPR; 50 - the number of
phagocytosed by neutrophils (it can vary); 100 - conversion to percentages.

The ability of lysozyme to lyse quickly E-coli.is based on the method of determining the
lysozyme activity in blood serum of cows. Evaluation of lysozyme activity was carried out using
nephelometry to change the optical density of the suspension E.-coli after adding in its serum.

Equipment, materials, reagents:

- The daily sample of E - coli;

- 0,5% - solution of sodium chloride;

- pH - meter (ionometer);

- Spectrophotometer Cary-50 with the cuvette, the working length is 10 mm;
- Glass pipettes graduated to 1 or 10 ml.

Overnight E-coli.sample, grown on solid agar was rinsed with 0,5% - sodium chloride solution
(pH 7.2). The density of the bacterial suspension was adjusted to 20% transmittance with a
spectrophotometer Cary-50 at a wavelength of 420 nm.

A standardized bacterial suspension was dispensed into 4.5 ml bacteriological vials and added
to them 0.5 ml of cattle serum (1: 5 dilution). In the control vials were added 5 ml of a suspension of
the test - sample.

In the experimental and control samples (test) was transferred into the cell with a working
length of 10 mm and a spectrophotometer Cary-50, the percentage of light transmission.

Tubes with control and test samples were placed for 1 hour in an incubator, after which the
percentage of light transmission measured.

Calculation of lysozyme activity was done by the formula:
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