
Pucynox 6. YxopeHenfie c noMolqrro gC qepeHKa Xelrofi aKarIHH (Acaciafornesiana).
I - onbrr, 2-rcorrpoar

Kar BHrHo H3 pHcyHKoB, qepeHKI,I Bcex H3)AraeMbrx pacrennft [peKpacHo yKopeHHJrHcb.
YAHsHre$HhIM sBurocb ro, sro oAHoBpeMeHHo y Bcex Hq^raeMbrx qepeHKoB na6nro.qaercr pocr
HaAgeunofi qacrn. Hsnecruo, qro ayKcrrHrr H rIHToKHHr,rHbr o6laAaror [oJrflpHocrBrc. Tan ayKcl{Hbr
crl'{Mynl4pylor pocr [pHAaroqHblx ropuefi H rIoAaBJItror pocr HaA3eMnofi vacul, a ayKcgHbr 4eficruyror
uao6opot. flpeurvryrqecreo Hatlero gKocraMynflTopa B ToM, rrro oH rro3BoJr_rler npoBoAltrb BereraraBHoe
pelMHo)KeHue 6ucrpee n eSQerrr,rsHee no cpaBHeHr{ro c ApyrHMn crnMyrsropaMn Ans Bererarr,rBHoro
ptl3MHoxeH*ts' To ecrb npHMeHeHHe gC nossonter ycKopeHHo rroJq rarb ApeBecHbrft noca4o.+mrfi
MATEPHUT C XOPOIuO PA3BI{T6IMH NOA3EMHbIMH H HAA3EMHbIMH TIACT'MH.

Brrnogrr:
l. Paspa6oratr cnocod norrJrqeHl4t HoBoro gKocrHMyJrrropa r,r3 rrpopocuero 3epHa rrrrreHr.rr.lbr,

orIHuIeHHoro c noMou{bro aAcop6qprossofi xpoMarorpa$nu ua xonoure c <Hauorcap6ocop$orro.
2. C norraoqblo MEroAa coBpeMeHrlofi macc-cnerror*,rerpuz 3C urr,reer $ysraroxqnnoByro rpupory.
3. B orrInque or Bcex q3BecrHbrx cruMynrropos 3C uosrorser ycKopeHHo nonyvaru .up"iei*t"irnoca4ounufi Marepltall c xopouo pa3BHTEIMH noA3eMHbrMH H HaA3SMH6IMH qacrflMlr.
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A|POSKOJIOTFMCKAJI OIIEHKA PPICA B YCNOBI4JX
KA3AXCTAHCKOf O IIPI4APAJIb'

.llxauanrnnosa M. X.

O < Kas HI{kIpuc oe od c me o D

Cra.no o6r{eussecrHblM, qro 3arp.[3Heune rroqB Tffr(enlrMr{ MerEuLnaMH (TM) npunoAnT K
cHH)KeHHIo rpo.qyKTHBHocrH ceJrbcKoxogsficreeuHbrx Kynbryp u yxyArueHnro Kar{ecrBa npo4yrcquu [1].B Aalruofi pa6orc paccMarpuBaercr BJrr.r.f,Hr{e Mr{HepiurbHbrx yad6peHnr Ha coAep)KaHne rxrKeJrbrx
MeTaJIJIoB B 3epHe H coJroMe pacrer+rEfi puca.
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AHarns [olrBrr onbrruoro 1nracrKq pacnoJlox(eHHofo Ha repp]rropul{ Kapaymo6nucl_(olo
oflbrrHoro xog.f,ficrsa e 12 ru, or r. iGrgulopAa rloKa3blBaer, qro rro coAepxqlHl,rro qI{HKa (Zn-5,0ur/xr);

xpoMa (Cr-<10rvrr/rr) novnu xapaKrepr,r3yrorcr KaK 3arpt3IreHHBIe; {ro MeA}I_(Cu-<3,0ur/xr) H Ka.4MI'ilo
(|O-O,O)) -yMepeuHo 3arpfl3ueHHble; no HHKeJITo lNi-<4,0;, ro6alsry (Co->2,5) u cnnulry (Pb-
>S,Qrur/rr) notrBbr orHocflrcr BbrcoKo 3arp.ssHeHHblrrl. flonyuennrre AaHHbIe cBl,IAereJrbcrBylor o
neo6xoAmuocrtr rrpoBeAeHl{r MoHrmopmlra 3a co.qepx€HlreM TDKeJIrD( MeraJUroB B cocraBe pacreruni
pHoa, Koropble onpeAeJItIOr ypoBeHb KarrecTBa efo rIpo,4yKrIHH.- 

14 s sroft cnrsrn onpe4eJreHne KaqecrBa rrpo.q'rslntl no coAep)I@H]rro n nefi 3arpBHtIoIqID(
9JIEMEIITOB NPEACTABN'ET HA}rIIHYrc I,I NPAXITI.IqECKYIO qEIIHOCTB.

Cnnneq 3anr,rMaer oco6oe Mecro cpeAn 3axpr3nurenefi, Tar KaK oqeHb Hl,rsKafl KoHllenrpaqllr
cBr,rHIIa Moryr 3aMeAJII4Tb HeKoTOpbIe xcBHeHIIBIe npoqeccbl n pacrenr.mx [3].

Pesymraranar.r HartrrD( rlccae,qosag,lft noKa3ar{o, rrro pacnpeAeneulle oB}IHIIa uo oprarraM pamerufi
HoclaJro orJrr{rrr,rreJrbHuft xapaxrcp. Mruutr*lalbHoe KoJlr{qecrBo cBnHIIa 0,26 }r/xr orrr,reqeHo B SepHe
prrca copra MapxaH n sau6bmmee cogepxanue ero 6ruo o6napyxeno B coJroMe copra AC 318 (ra6l'
l ) .

Ta6.nnqa 1. Co4epxam.re cBHrrrI4 roetf{4neHrbr I.u( Har(oIrJIeHHfl (KH) ta BbIHoc ero pacrerrrrf,Mrr pnca
B 3IIBI,ICI,IMOCTTI OT

Or sHeceHr.rr $octfopnrrx yao6penrfi B HopMe 90 xr/ra (nap. Pee) I.r a3orHbrx na Qoue Pes (nap'
PsNrzo) co4epxanze cBr4rrqa HecnonbKo cHrDrzurocb 0,26 ur/r<r, flporuB KoHTponfl 0,46 uo copry
Mapxau u 0,33-na Baplralrre Psgl.{rzo ro copry AC 318, qpornB 0,37 rrlr/xr no sroMy xe copry Ha
Bapnarrre 6es ygo6peir.rft. Tanas xe reHAerrr[rr yMer{bltreHut Pb ot npuueneHrnfi ylo6penufi 6nna
xapaKTepHa H AJrr conoMbr puca. B qeJloM, Ha yAo6peHrrBrx BapHaHTax BbIHoc cBI,IHIIa 6ltr nrrrue, uent
Ha Konrpone, irro 6uno oco6eHHo xapaKrepHo AJrr copra AC 318, 6,85r/ra (1,93(sepno)+4,92(ooloua)
Ha Bapllalrre PsNrzo ,rrporrrB 5,9lr/ra Ha Kolrrpone (I,32+4,59).

Kamrufi cqHTaercff T9KoIITIHBIM gJIeMeHroM, LI c efo roKclrqHocrbrc cBt3alro noBpexAeHae
ropnerofi cr{creMbl, xJlopo3 JrucrbeB, HgMeHeH}Ie npoHnllaeMocrn KJIerorIHbx naena6pau, sa4epxxofi
pocra pacrenuft.

Onsrrauu ycraHoBneHo, ToJrbKo rrpr,r orreHl BbrcoxoM coAept€HH]I KarMHt B rrorlBe (16-20 ur/rr)
na6no4aerc.f, HeKoropoe rraKolJreHpre ero 3epHoM [2,4]. OgHaKo, ) rrlrblBarl, tlro 3ilrp.f,3Helrue norlB
KaAMHeM B crlrry ero BbrcoKofi rolccnwrocrrr paccMarpl{Baercr KaK rlpoqecc, npe,4craBllfiolqHM
cepbesr{;no orracHocrb AJrr gAopoBls lro,qefi, neo6xoruarrro ycranoBlrrl Korrrponb 3a coAep}IGHI.IeM gToro

SJIeMeITra B rIOqBaX U npo.q/Krlr,rll.
AHa-nHe coAep)KaHHJr KaAMHff noKa3ar, rrro coAepxague ero B 3epHe HH3Koe (0,02 ur/rr) I,I He

3aBr,rcrr or coproBbrx oco6ennocretrt uyetrcstfrtMr4HepanbHoro rp-ranr,rfl (ra6n2).
Co4epxanue ero B coJroMe y 1,5-2,5 pa3a Bbrue, qeM B 3epHe, ro ecrb ocHoBHat qacrb

[orJrorrleHHoro pacreHl,Lf,Mu KaAMIaI JIoKa[H3oBarIa B coJIoMe. Cpaar*nenrHoe IB]rr{eHHe coAep)Kagl'rt
ra4rrarui n pa:ll,tvtlE'x I(yJrsTypax Ha oHJIEHo 3arpffHeHrrbrx sTHM 3JreMeHToM norlBfi noKaSaJIo, qTo

r.rMeHHo B 3epHe puca orMeqaercs caMblft msrrfiypoBeHb coAepn€Hrt KaAMuff (< 0.08 rwr/ru) [a].

Ta6rnqa 2. Co4epxanue KaAMr{f,, rostfur[ruraernrr rD( HaKoIUreHr4rI (KII) u BbIHoc ero pacreHuflMr4puca
B 3ABHCI,IMOCTH OT

Baplraur
3eDuo Conoua

ur/ rr KH srrgoc. r/ra rur/ rr KH sE[Ioc, r/ra

copr Mapxan

6eo ygo6peuufi 0,02 0,02 0,08 0,05 0,12 0,24
P 0.02 0.03 0,09 0.04 0.08 n ) ?

PoN' 0,02 0,03 0 .1 I 0.22 0,06 0,24
conr AC 318

6eg y,4o6pesuft 0,02 0,05 0,07 0,05 0,12 0,20
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Pqo 0 0.02 0,08 0.04 0.08 0.20
PON 0.02 0,05. 0.12 0.03 0.06 0.28
IIm( 0.1

pHalrfax onbrra Kone6nercr, or 0,03 Ao 0,05 MrA(r H

Ifl cHIiDKeHHt KaAMIIJI B cOJIOMe IIpH [pHMerreHlrr.r
bCTBYIOT H KO3PQI,flI}TEIITbI HAKOIUIEHH' KAAMHr !f'.[,3EPHA H COJIOMbI.
15, ror4a KaK AJrr coJroMbr Korre6Jrrorcr or 0,06 4o 0,12 no BapHaHTaM

orrEITa, rIp[I.IeryI _IPu npweHeHH]r yAo6petufi KooSfHIILreHTbr norpe6JreHwr KaAMHy conorraofi
cHr,DKarorc_f, n I,5-2,0 paza.

Ocnosuag qacrb KaAMI4f, JroKann3yerc.fl B coJroM€ pvca, rrtaqilreJlbuo MeHbrtre B 3epHe. Taxrry
o6parolr, 3arprcHeHufl Ka,uvlueM 3epHa puca*aJryroBo-6o;ot"io pucoBbrx [orrBax He ycraHoBJreHo.

Hllrce.rrr 6ucrpo H JIeFKo nonrolqaerct lra norIBbI pacreHHtMr{, I{ cTeleHb llocrJ.rrneH'r 3aBrrcHT
KaK or [oqBeHHbrx,TaKvI pacrlrrenEHBrx, Sarropor, no 6onee ncero pH uo.ru [3]. flpu ynnevegr{H pH c
4,5 Ao 6,5 cogepxan'e eroro gJreMerila oBca yMe'b[ranocb, np]rMepno, s g pa3: 

' r

Ta6;rnqa 3. Co4epxar*re HlIKeJIt, roe(f$ruuner{rbr rD( HaKorrJreHr{tr (KIf u BbrHoc ero pacreH}rf,.'ya1puca
B salBltcrlMocrl,I or lronMerrenwc vno6newrrfi

Pesynrtatu HaIuKx HccJreAoBaHHfi norasrtB , qro coAepx€Hne HrrKeJlf, B 3epHe pgca
E xynrrypn.
aqwr ero rcone6alocr B npeAenax 0,39-0,49 ur/xr u
y copra AC 318 (ra6r. 3).
Bapr.rarrril( cocraBnno 0,24-0,49 nar/ rr, oAHaKo

ns 3epHa prdca cBr,rAeTgJrbcTByror o He3Haqr{TeJIbHoM
cHrtKexHI'I IIocr]TrneHHt HHKerr B gepHo npa qpuMeHeuuu ygo6per*rft, Kosqerrparg4fi Hr.rKeJrr B coJroMe
s 2,4-7,4 pa3a BEIIne, rIeM B 3epHe. 3naqrrenrso Bbrrre rl roeii4urryre**. 

"aronneHr4f, 
groro gneMeHTa

colouo_fi' flpr'l erou verKo [pocne)KuBaercr cHH)KeHne KH npu ffin,reneuun y4o6pennfi
Melr B nap6onatrbx norlBax Me,qb f,Bntrerc.fi oAHr,IM prs Mo6[rrn6x i"xei"x MeraJUroB B cBr3H

c cnnrnoft cBt3blBaeMocrElo ee noqBeHHbrMr,r qacrr.rqaMu. Pesylrraru onbrroB no coAepxaur4ro MeAlr B
pacreHr[,H pr,rca npeAcraBJrerrBr B ra6m& 4.

Ta6.nnqa 4. Co4epxanue MeAIr, roetpr[raqueHrbr rrx Harorureiii,rs (KII) n BbrHoc ee pacreHusMn puca B

OT

Bapnaur
Conoua

Ir,rr/ xr KH BbIHOC,

r/ra ur/ rr KH B6IHOC, f/ra

copr Mapxas
6eg vro6nesr.rfi 0.41 0.1r 1.54 1.55 0.42 7.38

Pm 0.39 0,07 1.68 1.30 0.24 7,50
P*N' 0.49 0,09 2.81 1.20 0,22 9.76

collr AC 318
6es yao6peHuft 0,27 0,07 0.96 2.01 0,55 8,0

P* 0,24 0,07 0.94 t ,57 0.29 8.0
P"N 0.41 0.08 2,40 1.64 0,30 I  1 .4
II4r 0,5

SABHCHMOCTH OT

Sup"*o
3epno Conoua

ur/ rr KH srrHoc. r/m MV KT KH BbrHoc, r/ra
copr Mapxau

6er yAodpenr.rfi 1.00 0,45 3.87 0,65 0.28 3,09
Pon 1.05 0.43 4,54 0.66 0.24 3.8r

P*N' 1.34 0.56 7.68 0.53 0.22 4.31
copr AC318

6eg ylo6nenrnfi 1.00 0.44 3.56 1.02 0.45 4,04
P 1.04 0.43 4.08 I . l 0 0,45 5.60

PnnNrrn 1.09 0,45 6,38 0,73 0.30 5,07
ilm< 5.0

flo eHHbIe AaHrrbre rroKa3€uru, rrro [pH TaKoM ypoBrre coAepxauur MeAH B rroirBe, coAepn@Hr,re
ero B 3epHe Kore6arocb B [peAeJlax or 1,00 lo I,34 ur/ rcr, qro Bo MHoro Kpar MeHbrne npeAenbHo
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Hecrolrxo r{o:-ih.mie cc.{epxaJrocb MeAH B corloMe (or 0,53 Ao 1,10 u . lion;ruas qaclb MeAIl

cocpeAororrega B 3fip.r{s. E;nuruae y4o6penuii Ha rIorJIoIqeH}Ie MeAH He ycraHoBneHo. OAnaxo orMeHeHo
pa3nnrrne MexAy copraMl,I puca no HaKoIrJIeIilrI6 MeAu'

Xpou Bo:pacranr,re xpoMa B noBepxHocrHoM cJloe noqB flpoHcxoArr B pBynbrare

agrpoloreHHoro garps3Heuns. Ero HcroqHEKaMu f,Btullorcff orxoAbl 4porl3BoAcrBa, B Koropbrx xpoM

r{cfloJrb3yercr B cooraBe [urMe]rroB u Kpacl,rterefr,, a raxx(e ocaAKLI 6rrtosrx u [poMbImJreHHbD(
crorlHltx soA. Hecrnlorpt Ha ro, qro 6onrIuunctso noqB coAep)Kar 3gaquTelbHoe KonnqecrBo 3Toro
gJleMelrra, ero AocrynHoorb Anr pacreuI,rfi orpanuvena, u rrurqeBaJl rleflb xopouo 3aIqHIqeHa or

BperHlrx nogAeficrsrfi xpbrua nouneruro-pacrrrerbHblu 6apreporra [5].

Ta6nuqa 5. Co,4epxanue xpoMa, rosrfrfuqr,lerrru ero HaKorrJremu (KH) LI BbIHoc pacreHntMlr pllca B

3aBI{CHMOCT}I OT

Bapuant

3epuo Coroua

Mr/ Kr KH B6rHOC, r/ta vr/ xr KH BBIHOC,

r/ra
copt Mapxalr

6es yao6peHnfi 6.60 0.39 25.r 10.40 0,61 37,0
P 6.13 0,31 26.5 14.40 0.72 56,5

PnrNtrn 7.10 0.35 40;l 16,70 0.83 97,7
copr AC 318

6es vao6peHr,rfi 4.10 0,2s 19,9 12.40 0.72 49.r
Poo 7.12 0.42 41.1 t2.70 0,63 64.s

P*Ntrn 7,16 0,36 58,2 t2"70 0.63 88.1

IItrK 10.0

Co4epxarure noABrlrrHoro xpoMa B JryroBo-6oJrorHbrx pucoBblx norlBax o[BITHoro flacrKa
cocraBJlter 17-20 nlrftir rorlBbr, rmo xapaKrepu3yer ax KaK cna6o - 3arpt3HeHHble'

Anamg 3epHa puca noKa3arr, .rro coAepxaHlle B HeM xpoMa KoJlednercf, or 4,19 ro 7,76 rur/xr. B
coJIoMe xpoMa coAepxuTct n 1,8- 3,0 pa3a 6onbrlre, qeM B 3epne (ta6l. 5).

KogOQuqHe#H HaKortreHnf, xpoMa s oco6e]rHocr]r 3epnoM HeBbIcoKI{e rI Kone6nercff B npeAenax
0,25-0,42.

qnurc He cqu:raercr crlrlbHo roKcHrIHbtM sJreMerrroM. EongurnscrBo ceJlbcKoxo3tftcrBeHHbrx
IryrIETyp o6laAaer srrcoKoft ToJrep Hocrbro K ag6ltroqnrru KoJII{rIgcrBaM IIHHKa B noqBe.

6ucrpo I4 B tIorIBe. Oco6eruto 3aluerHo 3To tBJIeHI{e
Ha6rroAaeror Ha pr4coBbx qeKax c rpoAoJDKI4TeJrlHbIM trepuoAoM npoMbIBKI'I _[3,Jl' _Qnrqaul
ycraHoBJreHo, sro B 3epHe coAepxurcs'20,3-23,3 ur/rr, qro HaMHoro MeHbrue IIAK (50 ur/ xr)
(ra6n.6).

Ta6.nuUa 6. Co.qepxaHue rIr,rHKa, Kos$r[]ug,rerrrbl I{x HaKoruIeHLIt (KH) u BbrHoc ero pacreHllflMl{ pHca

B 3ABIICIIMOCTU OT

Bapuanr
3epuo Couortla

ur/ nr KH BEIHOQ, VTA Irar/ rr KH sHgoc. r/ra

copr Mapxatr

6es yao6peurft 21,6 6,10 81,0 10,6 3,00 50,5

Pso 22,80 6,90 98,0 9,10 2,80 5 t {

Psol'{rzo 21,80 6,60 125,0 8,E0 2,70 7t,s
copr AC 318

6es y.uo6penufi 23,20 6,60 82,6 6,30 1,80 25,0

Pqo 23,30 7,10 91,3 8,10 2,50 4t , l

PsoNrzo 20,30 6,20 118,8 8,41 2,60 58,3

n4r 50,0

B conorrae coAepl1ag1ae r+rgKa Kone6nercr or 6,3-10,6 ur/rr. flo cparnemto c ApyrI'IMI'I rflKeJrbIMLr

MeraJIJraMH xos$tfllqnerrr HaKomreHrrff qHHKa, KaK 3epHoM, TaK H coJroMoft caMble BbIcoKI'Ie, lITo

cBgAerenEcrByer o sucorcofi 6aogocrynuocrr4 rIHrIKa. 4llgr l{aKarurrlBaeras B ocHoBHoM 3epHoM plrca"

Ha qro ,'Ka3brBilror pe3yirETarbr [rccJreAoBaHrrt, [oJD IeHHbIe no BbIHooy 3To-ro 9{9YeFa ypo}(aeM pg9q'

Tarc, sepuorvr 
"optu 

Map** 6luro ncnoJrl3oBaHo or 81,0-125,0 r/ra u 82,p'!18,8 r/ra no AC 318.
Bunoc qn"r.a ieptrou puca KaK no aop MapxaH TaK r{ no c_opry AC 318 _6-ul9 uara6oIIbIIII'IM rpll

npuMeHel{ue a3ora n ncp*re tr20 xr/ra na ue $oc$op Yao6penrafi Pso (PsNr:o)'
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Ko6a-lsr Ftra co4epxanue xo6a-nrra B pacreHr{JD( prrca npr'MeHeH'e pa3rr4rrH6lx BHASB }r
i?:::1T:?_lf:6-t^.":O 

cj/rrrecrBer{Horo Brur.rrHr4s ne orasano.-Konrlerrpar{r4.s ero B sepue prca copra
Y^11,T::^_9^"T3 1," 

ypoBge 0,03-0,05 ur/xr cyxoro BerrrecrBa, a r sepne AC318 - o,b+-o,oq rr,rrll11..'borb[Iee KoiII{tIecrBo ro6alrra 6ruro otMeqeHo B coJroMe pnca n coAepnftrHr.Ie ero B coJroMe 6ruro no.rrr,ru 7-9 pas-uurle, qeM B 3epHe. Onpegeneuue roe(ftpnune*ra 
"anomenar 

(KI{) ro6anrra noKa3brBaer,rlro oH 6rut 4oronrHo Hrr3KtlM (0,021, xorff rro coAepxaHuro *uo-i* p^1"r*""yroso-6oaornue
rroqBbr xapaKTeplmoBrurrircb, KaK yMepeHHo-3arpfl3HeHuue (ra6l. 7)"

Ta6rnqa 7. Co4epxanne rco6alma, HIIHernbr ero HarcorrJreuur (KH) rr BhrHoc ero pacreHr{f,Mnpry4I J4gr4cr{MocTH oT

cy ro6a.nrra opraHaMr.r puca. Colouofi pnca 6ruro
rou 6rmo vcnoJrb3oBar{o 0,13-0,32 r/ra xo6alrm.
an qacrb ro6alrra HaKalrJrr{Baercg gererarr.rsHofi

:a noKa3{urn,_.l'ro B 3epue 6olrue Bcero coAepxuTc,
B p.[A no y6rmaroqefi Macce HaxorrneHurr: xene3o

1), nanelr (0,24-0,49), cBr,rHerl (0,26-0,46), ro6alrr
rcr B ranoft pa4 CdcCo<ps<Ni<Cu<Cr<Zn.

pHca HecKo.rIBKO OTIUqaeTCT t4 r{MeeT BruI

:--?----:
l . 9 e p n u x H . f f i p M I r p o B a I I I I e 3 3 H e H H , ' I I o q B T f l ) K e J I b I M I { u e t u n a u g ' , / l
Arporurllnx, Ilb6, 1995, c. 7 l-79.
2' orapon. A' oco6ennocrll nocryllJreHr4rl KaAMI,IT B pac H3 TaKbrpoBr4rHHx no.m.//TsxeJrbre MeraJrJrbr r4
PgYoHy*{{AbI B oKpyx(iuoqeft cpe4e. ,{orna4u Ha} {Ho- rpaKrlFrecrofi ron$epeHrIvrr4,8-11 lpenpanr2000 r.. c.274-278.
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