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DbLiee copepxaHme

y pacTeHuin otmeye-
0,0208 mr/r, o6ien H.H. UbIBYTIbKA, U.4. KYKOBA, [.B. KUCENEBA
OTHOLLIEHME XIOpo-

 vitro ot 0,5242 fo N A0MNONHUTENBHOE NOTPEBNEHUE PACTEHUAMW
Opocunnos 1 kapa-

/K631. 84: 633.14 “324

it 1,6624, 5 cpase | A30TA MOYBbI MPU BHECEHUM
A30THbIX YOOBPEHWIA

AX ex vitro, v B ycno-

1MieHne accumuns- f Ha deproeo-rnodaonucmeix f1048ax ¢ npumererHuem cmabunbrozo usomona azoma N

i ocseleHms. Mpu ero enusHue dos, cpokoe 2ny6uHb| eHeceH

Usi a30mHbIX yOobpeHull Ha 8ETUYUHY “3K-
LiEHHbIX B yCroBUAX S8 mpa-asoma” Yemarosrnieno, ymo a30mHble yoobpeHus yeenuyusarom nompeé6nerue pac-

Opaxepeu Npouc= S eusmu a3oma noyes: ro omHowevao K cpoccpopHo-KanuﬁHOMy $OHy Ha 15-39%, Ha edy-
CTeHus npuobpera- W iy e1ecenHoz0 asoma YoobpeHuii dornonHumensHo mMobunusyemes 0, 12-0,59 eduHuyp:
N 0488HH020 a3oma. Tpu dpo6Hom pUMeHeHuU a3zo
S (03 HaveHue daHHOz0 f10kasameris cHuwxaemes.

° konuyecTea accu- Yemaroenerna mecrag lonoxumerisHas koppensyus (r=0,93) mexdy 1ony4eHHod om

Mpu neperoce pac- . gomii ydobperull npubaexod Ypoxas u “skcmpa-azomom” g pacmenusix,
IMTMEHTOB, 4YTO CBA-

dropuntia subulata,
HTe3a, yTo BecbMa
1na. lNnacTtu4yHocTb i
IEHSIOLLIMMCS YCIO-
Kycnosusim in vivo
Opuntia subulata u*

OHHbIX MUTMEHTOB
| 1 Chamaecereu

14 Chamaecereus :
lepKaHne NUrMeH=. Woperuit Ha noTpebnenue noys
EeHETUYECKYIO CT fEHVEM a30THbIX yaobpeHuit Habn
23MHOXEH S Lie .
;_ CTPa-asot”. 3anafHsie yyeHble Hagw,-
| » O] Mnun “po6aBoyHbIif azoT B3au-

i
otanic Gardens K
— 315 c.
rent environmen

ieiicTBA” — added nitrogen interaction [6].
CylwectsytoT pasHeie TEOPUU OTHOCUTENBHO

o0 npupona npoveccon 006pasoBaHus B noyse
UHla He packpbiTa. 1

S

o6pasoBaHus ‘akcTpa-asora’, oa-

Y HakonneHus ero pacrequsmu Ao
OsiBNeHune “3atpaBoyHoro 9ekTa” cBA3bIBaIOT C U3MEeHeHU-
Taryca noYBeHHbIX MUKpPOOpraHus

jation of endange LUmxX 3a chukcaLmto arMocthepHoro azoTa [7].
upe, S. Humbe| [Uikako “skcTpa-asor”

Dodd, A.M. Borlz
- P. 569-580.
aceae) / L. Ra

HUEM a30THbIX yao6peHmil. BhickasbiBa
1647 [8] 06 0Bmene o6oratyeHHoro *N aMMOHMS Ha am

8 0OMEHHbIN 1 PUKCUMPOBaHHBIN aMMOHHMIA NOoYBBbI,
NH“KaMMHorpynne, KoTo

0 fanbiue noH NH4*.

B onbitax ¢ U30NMPOBaHHbIM NuTaHnem, MPY OTCYTCTBUM KOHTaKTa MeyeHHoro
e noveoi, Bbino YCT@HOBNEHO BNUsiHue camux PacTeHnit, ux cusmnonormyeckoro
WT0THIS Ha BbICOKOM YPOBHE 830THOIO NuTanug i ponomee e Sapvicivisi

JTUCb npennono-
MOHUA NoYBeHHOro pacTtBo-
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v MOYBEHHOTO @30Ta Mpyu BHECEHUA a30THbIX yaoBpeHuh [2]. B HacTosiLee Bpeli E
yTBEPAUNACh TOHKA 3PEHNS 06 ycUneHnn MuHepanusaumi roYBEHHOrO a3oTa Mok
AeicTBUEM a30THBIX yaoGpeHui [9-12]. Mo MHeHuto D.S. Jenkinson et. al. [6], “3amp
BOUHbI adpdeKT” a30THbIX yAoGpeHNA MOXET BbITb pearbHbiM, ecriu asor ynoGpe B
HWIA crnocoBCTBYET OXBaTY KOpHEBOW CUCTEMbI pacTeHuit GonbLuero oBbema novss
AN K2DKYLLMCA, ecnv OH oGyCnoBreH 3amellieHnem nyna MMHEPAnbHOTO a30Ta Mo '
a30TOM yaobpeHus unv peakuuei U30TONHOTO ofMeHa. ABTOpbI Nonararor, {10 asr
Hble yaobpeHus He yeunmearor MWUHEpPann3aLmio NOYBEHHOTO OpraHnueckoro et
cTBa, TaK Kak nocne ux BHECEHWS B MouBy He MOBbILWIAETCA soifenetue GO 8
.H. Wapkosbim [13] YCTaHOBINEHO, 4TO a3oTHble yaobGpeHus He TONbKO He yCunuse
joT Bbigenetve CO, 13 no4sbl, HO B HEKOTOPbIX Cry4asnx Aaxe yMEHbLLAIOT. j
Ha egunuuy asota yaoGpeHniA MOXeT MOBUNN30BATLCS AOMOMHUTENBHO po {18
eVHWLbl NOYBEHHOrO a3oTa [14]. CpenHuit pasmep “3kcTpa-a3oTa’ B NoneBbIX ol 1
tax cocraenser 36% [15]. C nosbillieHneM 03 a30THbIX yRoBpEeHNiA KONN4ecTeo il
pospacTaeT [16]. ]
BenyumnHa “akcTpa-asora’ B pacTenusax 4aCTO TECHO KOPPEnupyeT C rionyyaeoiis
OT a30THbIX yAoOpeHni npuBaBKoi ypoxas, aKkymynaumus 8 npocpune noysb! HITE ‘
Tos obycrnoeneHa [ONONHUTENLHOM MoGUnu3aLiMei nouBeHHOro asoTa, a 136bl
HUTPAaTOB B ypoXae ofbsicHsETCs npecbnagaquem asora nouYBbI B COCTaBE HUTPIES
Horo dhoxpa pactenuit [17, 18].
Lienb HacTosLUe paBoThbl — U3y4NTb BNMAHNE [103, CPOKOB U rryGuHbI BHECeH! "
a30THbIX yaoOpeHnii Ha LOMOMHUTENBHOE noTpebneHue pacTeHnsamm TOYBEHHOr0 a3
1 HETTO-MUHEpanu3aLuio asora [LepHOBO-TIOA30NNCTOM NO4BHI. !
O6beKTbl U MeToAibl uccrepoBaHus. VlcCriefoBaHust MPOBOANMA B MUKDOEES
neBbix onbiTax Ha [LepHOBO-NOABONUCTON NerkocyrnuHNCTON NO4BE. ArpoXvMAYECEE
Kas xapakTepucTiika no4sb! (An): rymyc — 2,19%; obLuunit a3oT — 0,089%; pH_,,~ 6
P,0, - 2851 KO - 453 Mr/kr NOYBbI. 3arnac asoTa B Cnoe no4sel 0-40 cM: o0Len-88
3,72 T/ra; noTeHunanbHo YCBOAEMOrO — 156 Kkr/ra; MUHEepanbHOro = 89 krira. B
nblBanv 03uMylo poxb. Mnowaab MUKPOLENSAHOK ONbITOB 1 m2. MOBTOPHOCTb B OMHES
tax 4-kparHas. MuHepanbHble yRoBpeHmns NpUMEHSIN 13 pacyeTa r/m? AeicTeyllE
ro BellecTBa. A3oTHble yaoopeHus BHOCUITY B BUze MeveHoro "°N pacTsopa ammia
Hoit cenuTpbl (*NH,'®NO,) co cTeneHbio oBoralLeHus usotornom °N 20 art. %. ‘
Cxewma onbiTa 1 BKNtouana cnegytoune papuaHTbi: 1. PgK,, — POH; 2. Gon + N,
B PaHHEBECEeHHIOH0 nopKopMKy; 3. GoH + N, — nepen nocesom +N, — B paHHeBecth

HI0I0 NOAKOPMKY; 4. GOH + N.—B PaHHEBECEHHIO0 nopkopmky + N, — B KOHUE han
KylLieHuUs! — Ha4ane BbixoAa B TpybKY; 5. POH *+ N,—B paHHEeBECEHHIOK0 MOAKOPHI{IRS

+ N, — B ¢pady cpnar-nucta, 6. ®oH +N, — paHHEBECEHHIOI riogkopmky + N, B QaiE
KOMOLLEHUs . '
B onbiTe 2 a3oTHble yAoBperus BHOCKIV Ha paaHyto rnyouHy B A03€ 2 i ol

B030OHOBNEHUN BECeHHe! BereTalni pacTeHuit. Mpumerenne HEBOMbLLOTO KONHERES

CTBa HOCWTESSt METKM C BbICOKAM oforaieHnem N nossonset Gonee To4HO Y3yHI
npoLiecck! TpaHcopmaumn asota B pasHbiX CMOAX MOYBEHHOMO npodpuns. Cxell

onbiTa 2 BKIloUana BapuanTel: 1. PK,,— POH; 2. ®oH + N, Ha rny6uHy 0-20 cu; 3. ol

+ N, Ha rnyouHy 40 cm; 4. DoH + N, Ha rny6uHy 60 cM.

AHanW3 pacTUTENbHbIX 00pasLoB Ha copepxatue obuyero asora TIPOBOAMIATE
Kbenbaanto-Voansbayapy nocne mx MOKPOFO O30J1eHUS. MN30TONHBIA cocTas ai
onpegensany Ha mMacc-cnekrpomeTpe MW-2101B.

Pesynbratbl U UX obcyxaenune. A3OTHbIE yao6peHust 3Ha4MTENbHO nosbILa
notpebrexne pacTeHusMu nouseHHoro asora (taén. 1). B pesynsrare JToro Bk
ero B BapuaHTax ¢ a3oTHbIMN ynoGpeHnsMI yBENUINncs Mo CpaBHEHWIO C dhocdiop

Lsiuein charoM Ha 15-39%. HavmeHbluas BenuuuHa AONOIHUTENbBHO nomme:
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sLlee BpEMSA
ro asora noa
al. [6], “3aTpa-
a3oT ypobpe-
‘bEMA MOYBHI,
) a30Ta NOYBbI
10T, YTO a30T-
ECKOoro BeLle-
eredne CO,,.
D HE ycunuea-
JaIoT.

reribHO Ao 1,2
10MeBbIX OMNbl-
NIMYECTBO €ro

C nony4yaemon
no4Bbl HATPA-
fa, a U3bbITOK
CTaBe HUTpAaT-

AHbl BHECEHUSA
BeHHOro asora

M B MUAKPOIO-
ArpoxvMmu4ec-
/0’ pHcon_ 6’05’
| cM: obLyero —
) kr/ra. Bozae-
PHOCTb B OMbl-
peicTaytoLLe-
BOpa ammMuad-
;PO ar. %.

}2. ©oH + NS
3 paHHeBeCEeH-
B KOHLle (hasbl

010 MOAKOPMKY

Fy + N, B cpasy

{

o3e 2 r/m? npu
LLIOrO Konmuye-
OYHO UYHUTB
puns. Cxema
-20 cm; 3. POH

npoBogusiv no
cocTas asora

5HO NOBbILLIANN
e 3TOro BbIHOC
uto ¢ pocgop-
TENbHO MOrmno-

5

BblHOC a3oTa, r/m* “OkcTpa-asor”
BapuaHT onbiTa B TOM ducne 5 % K €AVHUL, Ha
e NoYBkI yaoGpeHuns i doHy PK emﬁ::uy
1 P5K12 -— CbOH 6,96 6.96 - = % -
2. OoH + Ny’ 14,05 9,37 4,68 2,41 35 0,27
3 O0H +Na.q 12,13 8,00 413 1,04 15 0,12
6. ®oH +Ng'ss” 14,64 9,09 5,55 2,13 31 0,24
2 6. O0H + Ng'sa” 14,14 8,93 5,21 1,97 28 0,22
2 6. doH + Ng's™” 16,02 9,66 6,36 2,70 39 0,22
" HCPy o5 1,90 1,30 0,59 : B -

leHHoro pacteHuamu asota nousbl (1,04 r/m? unm 15% k doHy PK) 6bina otMeveHa B
iBpUaHTE C OCEHHMM BHECeHUeM YacTu asoTa (N, — Ao nocesa + N, — B paHHeBeceH-

1 1010 NIOAKOPMKY). Mo-BUAMMOMY, PACTEHMS Ha HaYaMbHBLIX CTAAMAX OHTOrEHEesa Nnpy
| (1a00pa3BUTON KOPHEBOW CUCTEME He COCOBHbI B NOMHOM Mepe NornoLyaTh 40non-

HHTENbHO MUHEParM3oBaHHbIi a30T, @ C APYroit CTOPOHLI, 3TO MOXET BbiTb 0BYCIOB-
IEHO TEM, YTO B OCEHHWII Nepuos NpoLecchl MUHepanuaaunm asoTCoLepX)aLLmX

1 (raHUYECKUX COEANHEHUIN NOYBbI 3aryxarT unu npexpatdatorces. MNpumerHeHne A03bl

Jrim? azoTa npu BO3OGHOBMEHWN BECEHHEI BEretalmmn noceBoB, TO €CTb B CPOKK,
[MONUXEHHbBIE K Hauary akTUBHOrO NoTpebneHus PacTeHUsIMU 3NEMEHTa U MUKPO-
flonorMyeckux NPOLECCOB B NOYBE, MPUBENO K HAKOMMEHNIO B pacTeHusix “skcTpa-
w@ota’ B konmuectse 2,41 r/mM? (35% oT 06LLero BLIHOCa Ha ¢doHe PK)

Tabnuua 1
Bnusinue A03 U CPOKOB BHECEHUSA a30THbIX yﬂOﬁpEHMﬁ Ha BbLIHOC a30Ta NoYBbl

¥ YAOGPEeHUs 1 BenuuKHy “3KcTpa-azoTa” (onbIT 1)

IMpumeyarue. A3oTHbie ya06peHua BHocunu: N — A0 nocesa, N' — B paHHEBECEHHIOK MOAKOPMKY,
W-8 koHUe a3kl kylyeHus — Hayane BbIxoAa B Tpybky, N — B chasy packpbiTus nocregHero nucra
[prar-nucTa), N”/ — B thasy konoiueHus.

[poBHoe BHeceHMe N, B BECEHHE-NETHU Nepuog no cpaBHEHMIO C OfHOKparT-
it CNOCOGCTBOBANO MEHBLUEMY HAKOMIIEHWIO “N0BABOYHOrO a30Ta” — 1,97-2,13 r/m?
im 28-31% oT obLyero BeIHOCa aNeMeHTa Ha oHe PK. Mo Haluemy mMHeHuto, 3To

] 06)’CHOBJ'IGHO Boree MHTEHCUBHbLIM norpebneHnem pacTeHnaMu BHECEHHOro asoTa,

iTaloke MEHbLLIM BO3AECTBUEM HIN3KIX 103 YyAOBPEHUI npu APOBHOM UX NpUMeHe-
i Ha MUHEpanusaLnio a3oTUCTbIX COeAMHEHUIT NoYBLI. C yBENUYEHUEM A03bI a30-

11210 12 r/m? abcorioTHas Benu4mMHa “skeTpa-asora’ Bo3pocna Ao 2,70 r/m? (39% k
L BIHOCY Ha KOHTpOTe).

YCTaHOBNEHO, YTO Ha eAMHMLY a30Ta yaoGpeHmil MOBUNU3YETCS AONOMHUTENBHO

1012-0,27 eanHnLbl a3oTa noussl. Hanbonbluas BennurHa “aKcTpa-asoTa’ B pacuere
MfaEAMHLY a3oTa ynoOpeHunil Gbina oTMeueHa Npu OAHOKPaTHOM BHECEHUM B paHHe-
JiceHHMA nepuon N, n coctasuna 0,27 rpamm. [po6Hoe npuMeHeHue Tom xe J03bl
2 JI0BpEHNIA CHUKANO 3HaYEHMEe 4aHHOTO NoKas3aTens £10 0,12-0,24 rpamm. Yem nosxe
AP0BOAMNACH a30THasA MOLKOPMKA, TEM MEHbLLE MOBUIM30BANOCh a30Ta NoYBbl Ha
L HALY BHECEHHOro asoTa. B onbitax B.H. Kynesiposa [10] Takke HauGonbLwumii Mu-

1Epanm3yIoLLINIA 3PheKT a30THBIX yAOBPEH NPOSBRANCS B HAaYaNbHbI nepuop se-

“[ETalin pacTeHuid, a 3atem ocrnabesarn. ABTOp OGBSACHAET 3TO CHUXEHWEM KOHLEH-
lfaliv asoTa yaoOpeHuit B NoYBE U pacxofoBaHueM MUHEPanM30BaHHOro asoTa fnoyssbi

BHIHOC pacTeHusIMU, MMOBUNU3aLmS, AeHuTpucukauus). Mo HalleMy MHeHuIo, ycu-

JEHHBIA MOBUIUBYIOLLIMIA 3 EKT yaoBPeHUt, BHOCUMBIX npu BO306GHOBMNEHUN Be-
" BHHEA Beretauum noceBoB, 06yCrnoBneH akTUBM3aLeil MUKPOBMOMOrNYECKIX MPO-

leccos B nouyBe, a Takke 6onee UHTEHCUBHBLIM NMOornoweHremM pacTeHusmMmu asora Ha







