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HA ®OHE ITPUMEHEHMUA NPK!
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YcraHOBIIEHO, YTO TIPUMEHEHUE CEPHBIX yaoopeHuit B mo3ax 15 u 30 kr/ra (Ha ¢oHe NPK) non opoiiae-
MBIl KapTodesb Ha KalllITAHOBBIX IToYBax 3anagHoro 3abaiikanbs sBisieTcsl Hanbosee 3HeKTUBHBIM IS
Cco3maHMs IMPOAYKIIMY TOBAPHBIX KIIYyOHEe! ¢ MAaKCMMaJIbHOM BEIUYMHON OMO3HEePIreTUIeCcKoro Koadduim-
eHTa. C BOo3pacTaHUEM 103 Cephl, HECMOTPSI Ha HECYIIIECTBEHHOE MOBBIIIIEHNE COMEPKAHUS CHIPOTO TTPOTE-
MHa, KOJTUYECTBO aMUHOKUCIIOT U MHAEKC HE3aMEHUMBIX KUCJIOT 3HAUUTEIbHO YBEIUUWINCH IO CpaBHe-
HUIO ¢ KoHTposieM U ¢poHoM NPK. OTMeueHa 3aMeHa TUMUTUPYIOIIMX CEPOCOAEPXKAIINX aMUHOKHUCIIOT
(MeTMOHUH + HUCTUH) Ha JekuuH. Hanboublnas 6uoorudyeckas lIeHHOCTDh OeJika KapTodesis Ha ypoBHE
72—74% BBIgBaeHa TIpK qo3ax 15 u 30 kr S/ra (Ha pone NPK).

Katouegoie cro6a: KanTaHOBBIE TIOUBBI, OPOLIIEHUE, KapTodenb, MUHEpaTbHbIe YyI0OpeHUs, cepa, MPOIyK-
1151, aMUHOKUCIIOTHBIN cOCTaB, GMOJIorMYecKast IIeHHOCTh OeJIKa KITyOHei.
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BBEAEHWE

IToceBbl KapTodens: MPOU3BOAAT 60Jiee BHICOKOE
KOJIMYECTBO TpoTerHa Ha 1 ra, yeM 3epHOBEIE [1], a
0eJIOK KJTyOHEM MpeBOCXOAUT APYTrue MPOIYKTHI, Ta-
KMe Kak TIIeHUIIa, PUC WM KyKypy3a, MO MUIleBOit
LIEHHOCTH, CTOMMOCTH BBIPALIIMBAHUS U XPAHECHUS
[2, 3]. KapTodenbHblii 0eT0K MMeeT OOJbIIYI0 OH1OJIO-
TMYECKYIO U TUIIEBYIO 1LIEHHOCTb, CPABHUMYIO C SIUY-
HBbIM O€JIKOM, a €ro XUMUYeCcKasl OlieHKa (aMUHOKMC-
JIOTHBIM CKOp) MeHseTcsT oT 57 mo 69 [4—7]. [penmoio-
XKUTEJIbHO, KapTodenbHble OeKM MMEIoT Ooee
BBICOKOE€ KaueCTBO 110 AMUHOKUCIIOTHOMY COCTaBY, UTO
cBs13aHO ¢ reHoTultoM [8]. KonmyecTBo Genka KiryOHei
Ha OCHOBE aMUHOKHUCJIOTHOTO COCTaBa COCTaBJISIET
~70% ot 6ejKa LeJIBHOTO KYPUHOTO STHIIA ¢ XOPOLIMM
YPOBHEM COJIep>XKaHUS JIM3MHA 1 HU3KUM — CEpOCOep-
>KaluX aMMHOKUCIIOT (METMOHUHA 1 IUCTUHA) [9], uTO
MOXKET CHMXKATh €ro MulleByto 1ieHHocTh [ 10, 11]. ITo-
3TOMY TpeOyeTcsl PEryJsiiiisi MUHEPATbHOTO MUTAHMS
T10 COJIEP>KaHUIO I YCBOSHUIO CEPHI.

Cepa HeoOxonuMa IS AeJeHUS U pOcTa KJIETOK
pacTeHusi, SIBJsIeTCSI HE3aMEHUMbIM KOMIIOHEHTOM
0eJIKOB, BXOJIUT B COCTaB aMUHOKUCJIOT (LIMCTUHA,
LIMCTEeMHA, METUOHWHA) U MHOTUX OPTraHUYECKUX Ce-
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pocoliepxXallux CoeAuHeHU (BUTAMWHOB, JIUIIOE-
BOI KMCJIOTBI, NIyTaTUOHA U Ap.), Y4aCTBYET B OKUC-
JINTEJILHO-BOCCTAHOBUTENIBHBIX TPOIIECCAX, YCUITUBAET
¢doTocuHTE3 M HaKoIUIeHWE XJIopoduiia B JIMCThIX
[12—14]. IIucTMH ¥ UMCTEUH Yepe3 OMOXMMUYECKUE
peaKLIMU CBSI3aHbI ¢ 00pa3oBaHUEM YyIieBoaoB [ 15, 16].
AMMHOKHUCIIOTHl TakKe BIMSIOT HA CUHTE3 U aKTUB-
HOCTb HEKOTOPBIX (PEPMEHTOB, 3KCIIPECCUIO TE€HOB U
pemokc-roMmeocTas [17]. U3meHeHune conepXaHusI aMu-
HOKMCJIOT B KIIyOHSIX KapTodesi B OCHOBHOM CBSI3aHO
¢ BapualusMu KojimyecTBa azora [18].

B HacTosi111ee BpeMsi BO BceM MUpe cepa Mpru3HaHa
4-M OCHOBHBIM MUTATEILHBIM 3JIEMEHTOM JIJISI pacTe-
Huii, mocie N, P u K [19]. Ing nomnepkaHus pocTa
KJIyOHel 1 TonydeHus ypoxas Kaptodeis ot 30 mo
35 T/ra HEOOXOAMMO HMCIOJIb30BaHUE CEPHBIX YI00-
peHuit [20—23]. XoTsa kapTodeab OTHOCUTCS K TPyH-
I pacTeHUI C HEBBICOKUMU TPeOOBAaHUSIMHU K Cepe,
OIHAKO IIPUMEHEHHNE CEepHBIX YOOOpeHWII CIT0c00-
CTBYET YJYJIIIEHUIO KauecTBa KiyoHei [23—27]. Ie-
¢GuIUT cepbl B MOYBaxX WJIM HEOOCTATOYHOE IIPUME-
HEHMe CepocoaepXKallliX yIoOpeHu 1moa KapTodeab
SIBJISTIOTCSI OHUMM M3 OCHOBHBIX IIPUYMH BBIPOXIIE-
HUS 3TOM KyJIbTYypHI [28].

CO,Z[ep}KaHI/IC Oeyika B KJIY6HSIX 1 €T0 Ka4€CTBO SAB-
JIAIOTCA Ba>XXHBIMU d)aKTOpaMI/I IIMTaHUA, CBA3aHHbI-
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MU C aMUHOKMCJIOTHBIM COCTaBOM, OCOOCHHO C J0-
CTaTOYHBIM KOJINYECTBOM METUOHMHA U JIU31Ha [29].
3HAYNUTETLHOE CHIDKEHME KadecTBa OelIKa, M3MepeH-
HOTO T10 UHAEKCY He3aMEHUMbIX aMUHOKUCIIOT, OOBIY-
HO CBSI3aHO C YBEJIMYEHUEM COePKaHMSI a30Ta B KITyO-
HSIX M 3aBHUCHUT OT COPTOBBEIX ocobeHHocTeil. HykHo
VUUTBIBATh Pa3HULYY MEXIy IUIIEBBIM U OUOJIOrAYe-
CKMM acCleKTaMU, B TIOCIeAHEM He3aMeHUMbIC aMUHO-
KWMCJTOTHI BakHee, YeM 3aMeHnMBIe [7, 30].

CopepxaHUe U COCTaB aMUHOKHUCIOT U OCIKOB
KJTyOHel KapTodelst u3ydaar Ipyu pa3IndHbIX YCI0-
BUSIX IUTAHUS pacTeHUit a3oToM n pochopom [31].
KinyOGHu pasHbIX cOpTOB KapTodeiss CyIIeCTBEHHO
pa3an4aroTcs 1Mo OMOJIOTMYEeCKOM EHHOCTU ChIPOTO
MpOoTerHA U HAKOIJICHMWIO B HEM aMUHOKMCIOT [32].
VnoOpeHNe 1 TTOYBEHHBIC YCIIOBUSI SIBJISIIOTCS BaXK-
HBIM (DaKTOPOM B HAKOIUIEHMM OEIKOBOIO 1 HeOelI-
KOBOTI'O a30Ta, CYMMbI HE3aMEHUMBIX 1 KPUTUYECKUX
AMUHOKUCIIOT B KiayOHsix [33—36]. HeGonbiiuve u
YMEpeHHBIE TO3bI YIOOPEHWI MOBBIIIAIOT OMOJIOTH-
YeCKYyI0 LIEHHOCTb Oejka KiyOHel opolliaeMoro Kap-
TodesIst, Torma Kak MOBHIIIEHHEIE T03bI €€ CHUKAIOT
[37]. JaHHbBIe aMUHOKMCJIOTHOIO COCTaBa KIIyOHEH
KapTodeJist IPU OPOIICHNH Y BHECEHUH CEPHBIX yI00-
PEHMI1 B JOCTYITHOM JIUTEpaType, B T.9. IIJTI YCITOBUIL 3a-
magHoro 3abaiikajbs, OTCYTCTBYIOT. [ToaTOMYy 1ie/b pa-
0OThI — U3Y4eHNE aMUHOKMCIIOTHOTO COCTaBa v OMOJI0-
TUYECKOM LIEHHOCTU KJTyOHEl OpoIiaeMoro Kaprodes
MPY IPUMEHEHNY BO3PaCTAIOIIMX 103 CEPHBIX yI0Ope-
Hui1 Ha poHe rTpuMeHeHuss NPK.

METOINKA NCCIIEJOBAHUA

HM3yyeHue BIMSHUS BO3PACTAIOIIMX 103 CEPHBIX
ynoopenuit Ha ¢oHe NPK monm kaptodenb copra
BokaHWH ITpOBOIIIIM Ha OPOIITaeMbIX KAIITAHOBBIX
cyrnecyaHbiX nmouBax B MBoirmHckoMm p-He Pecry6-
muku byparus (c. Usomruuck, N 51°44.6158°0”,
E 107°16.813’0”, h — 544 M H. yp. M.) B 1986—2006 rT.
HekoTropble XapakTepUCTUKU UX CBOCTB MpUBEIe-
HEI paHee [38]. 3mech OTMETHM, YTO BajioBoe (00I1Iee)
KOJIMYECTBO CEPhI B KAIlITAHOBBIX CyMeCYaHbIX MOY-
Bax HEBBICOKOE, UYTO CBSI3aHO C MaJIoii KOHLIEHTpaLlv-
el opranmyeckux BeiecTB (1.5—2.0% rymyca). Pac-
npeaejeHue cephl Mo MPOPUII0 — IMOCTENEHHO YOBI-
Balolllee Ha lLIeJIMHE U MPaKTUYeCKU HapacTallee ¢
TITyOMHOM TIpOGIIIST Ha OpOoITaeMOM MaIlTHe ¢ HeKO-
TopbIM cHUXeHueM B cioe 100—120 cm. CornacHo
rpamaliy MOYB IT0 COMEePKaHUIO U 3aItacaM IMOIBIIK-
Ho cepnl [39], KalmTaHOBBIE MOYBHI B ciioe 0—20 cMm
OTHECEHBI K HU3KOO0OECIIEeYEeHHBIM, XOTSI ITPU OPOIIIe-
HUU B HIDKEJIEXKAIX CIOSX 3TOT IMOKa3aTelb BO3-
pacTaeT 10 CpemHero U BLICOKOTo ypoBHs. KamraHno-
Basl IOYBa OIBITHOTO yyacTKa Obli1a c1abo obecrneve-
Ha MMOIBMKHBIMU (popMaMM a30Ta, KaJIMS 1 MHOTHX
MUKPO3JIEMEHTOB.

Cucrema 06pabGOTKM MOYBBI M TEXHOJIOTHSI BO3E-
JILIBAHUS KYJIbTYPbl — OOILICIIPUHSTBIC IJISI perMoHa.

CxeMa omnbITa, BApUaHTHI: 1 — KOHTPOJIb (6e3 ymoope-
Hwuit), 2 — N120P60K 120 (don), 3 — don + S15, 4 —
don + S30, 5 — dpou + S60, 6 — dou + S120. ITno-
LIaIb ONBITHOM AeJITHKY 12.5 M?, IOBTOPHOCTB YEThI-
pexkpaTHasl.

IMocanky kapTodenss Tponu3BOIMIN BO 2-i TT0JI0-
BUHE Masi 1o cxeme 27 X 70 cM, yOOPKY OCYIIIeCTBIIsI-
JIM B KOHIIE IepBOii—Havaje BTOPOM IeKaabl CEHTSI0-
ps. MakpoynoOpeH1sI BHOCWIN €XETOMHO: a30THBIC —
B BUIe N,,, dochopHbie — P, kanuitHele — K, u
cepHbIe — cyJib(haTa aMMOHUSI (C 00SI3aTEIBHBIM yUe-
TOM coOJiepKalllerocsi B HEM a30Ta) I10J TNIyOOKYIO
Mpeanocaaodynylo KyiabTuBanuoo. @oHoBEIe gedu-
LUTHBIE MUKPOYIOOpPEHMS B BUIIE CyIb(paTOB IMH-
Ka, MM U KOOaIbTa TaKKe MPUMEHSIIN MO KYJIb-
TUBAIMIO, HO UX BHOCUJIM OOJHOPA30BO B pacyeTe
Ha 3 roga. OpollleHre TPOBOIUIN MOJUBHOMI HOP-
moii 300 M3?/ra 5—7 pa3 3a BereTallMOHHBII ITEPUOJL B
3aBUCHUMOCTH OT MOTOAHBIX YCIOBUIA ce30Ha.

Bce xummnyeckue aHanmms3bl KinyOHell KapTodes
BBITTOJTHEHBI B BBICYILIEHHBIX 00pa3iiax. DTo CAeIaHO
B LIeJIIX (PUKCAllMU OMOXUMUYECKOTO COCTaBa Mpo-
IYKIAHY, T.K. U3BECTHO, YTO B U3BJICUCHHBIX U3 TOY-
BBl KJIYOHSIX OMOXMMMWYECKHE TTPOLIECChl XOTS U 3a-
MEIJISTIIOTCSI, HO BCe Ke Imponosrkaiorcs. ComepkaHue
CYXOIO BEIIEeCTBA B KIIYOHSIX OIpPENEIsId BECOBBIM
METOIOM, a30Ta 1 ChIporo npoTterHa — no Kbenpaa-
Mo (Nyg, X 6.25), ceppl — BecoBbIM MeTonom [40].
Pacuer OmosHepretTmueckoii >3(pPEKTUBHOCTU cep-
HBIX YIOOPEHUI TP BhIpallluBaHUU KapTOdes BbI-
MOJHEH 1o MeToauke MuHeeBa [41]. OnpeneneHue
KOJIMYECTBAa aMMHOKMCJIIOT II0Cje 22-9acOBOr0 THI-
poimmza 6 M HCI npu t = 105°C npoBoauau Ha aMU-
HOKHUCJIOTHOM aHalm3atope Mapku T-339M. Pacue-
THI caenaHbl 110 MeTtonuke [42]. IToHsTe Guosoru-
yeckasi 1ieHHocTh OenkoB (BIIB) Bkitouaetr B ceds
KOJIMYECTBEHHOE COACpKaHME, OCHOBAHHOE Ha TOY-
HBIX ONpeleIeHUsIX YPOBHEH colepkKaHUsI He3aMe-
HUMBbBIX aMUHOKUCJIOT, COITIOCTABUMBbIX C YPOBHEM TEX
K€ aMHUHOKHCJIOT B CTaHIAPTHOM IIOJHOLIEHHOM
oenke KypuHoro siina. Ouenka BIIb knyoHeit kap-
Todesst OblIa IIpoMU3BeIcHa II0 IT0Ka3aTeII0 aMITHO-
KMCJIOTHOTO CKOpa, MHJIEKCY He3aMEHUMBbBIX aMUHO-
KUCTOT [43]. AMUHOKUCIIOTa, CKOp KOTOPOIi MMeeT
CaMblii HU3KM MOKa3aTeJIb, Ha3bIBA€TCS MIEPBOI JIH -
MUTHUpYIOIEH aMUHOKUCIOTON. BenuumHa ckopa
9TOM aMUHOKHUCJIOTBI OIIpeAesIsieT OMOJIOTNYECKYIO
LIECHHOCTb 1 CTEIIEHb YCBOSHUS OEIKOB.

Cratuctnyeckast 00paboTKa JaHHBIX IIPOBeIcHA B
cpele 2JIeKTpOHHOI Tabauibl Microsoft Excel.

PE3VJIBTATBI 1 UX OBCYXIEHHUE

HdanHble ypoxkaifHOCTH KapToders KakK ITo TomaM
HCCIeOBaHM, TaK U B cpeaHeM 3a 3 roaa (tadu. 1)
CBUACTEIILCTBOBAIM O BEChMa BBICOKOM 3(h(heKTUB-
HOCTH (DOHOBBIX YIOOPEHMI, Cpear KOTOPBIX OCHOB-
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Ta6mma 1. [TpoayKTUBHOCTb TOBApHBIX KITyOHE OpoIlIaeMoro Kaptodeist B 3aBUCUMMOCTH OT BO3paCTaIONINX 103 Cep-

HbIX ynoopenuii (Ha ¢poHe NPK), t/ra

. IIpuGaBka ypoxxaitHOCTHU B
BereTanmoHHbI# ce30H 1O OTHOLICHMIO K bIXOZ BuosHepreT-
MIPOIYKIINU N
Bapuant yeckuii KIT,
VBII&XHEH- | 3aCyIi- . KOHTPOJTIO dony Ha l kr S,
. .. |BIaxHBIN| cpenHee KT KITVEHeit €n.
HBII | JIUBBIi T/Ta % T/ra % y
KoHrtpoib 23.5 26.2 18.7 22.8 - — - — - —
N120P60K 120 28.6 35.6 323 32.2 9.4 41 — — — —
(om)
®oH + S15 29.9 38.5 32.7 33.7 10.9 48 1.5 5 100 3.03
®oH + S30 32.1 38.3 32.6 34.3 11.5 50 2.1 7 70 2.95
®on + S60 30.8 39.2 32.5 34.2 11.4 50 2.0 6 33 2.55
®on + S120 29.5 40.2 34.5 34.7 11.9 52 2.5 8 21 2.13
S, % 2.0 2.2 1.4 2.6
HCPys, T/Ta 1.7 2.4 1.3 2.7

Hasl poJib, KaK YCTAaHOBJIEHO paHee, NMPUHAIICKUT
a30THBIM M KaJIUUHBIM ynoopeHusiM. [IpuMeHeHUe
BO3pacTalomux no3 cepbl Ha ¢oHe NI120P60K120
O4YEHB CJ1a00 BIUSIIO HA IMPOIYKTUBHOCTD KYJIbTYPHI.
IIpubaBka ypoxasi B cpeaiHeM 3a 3 roja okasajach
MMPaKTUIECKN Ha YPOBHE OITMOKH OITBITA, T.€. CIIEIY-
€T BBIASIUTD TOJILKO TCHASHIIMIO K IMOBBIIIIEHUIO BbI-
X0Ia TOBApHBIX KIIyOHEeH Npy MpUMEeHEHUH CepPHBIX
YIOOpEHUIA.

Bennunna O0mosHepreTuyeckoro KosddunneHra
ObLTa MAKCUMAJTBHOU MTPpU BHECEHUU CEPhI B 103aX 15
u 30 Xr/Ta 1 CHIKAJIACh € yBeInm4deHreM O03bl. OnHa-
KO, HECMOTpPSI Ha 3TO, BCE XK€ MOXHO CYUTATh, UYTO
BHECEHME CEePHBIX ynoOpeHuit B mo3ax 15—30 kxr/ra
SKOHOMUYECKN PEHTAOENIbHO: BBIXOA NOMOJTHUTEb-
HOI MPOAYKIIMU HA 1 KT BHECEHHOII cepbl ObLT OYEHb
BbICOKUM — 70—100 KT KiryOHEi1.

Baecenmne Bo3pacTaomux 103 CEpHBIX ymoOpe-
HUI TTon opollaeMblii KapTodenb HEe3HAYUTEITbHO
YBEJIMYMBAJIO COJACPXKAHUE ChIPOTO MPOTEUHA, OMHA-
KO CYILIECTBEHHO ITOBBIIIAJIO KOJINYECTBO aMUHOKNC-
JIOT, B TOM YMCJIe HE3aMEHUMBIX, B CyXOM BeIleCTBE
KJIyOHeit kapTodenst B 1.35—1.8 pa3a 110 cpaBHEHUIO
¢ KoHTpoJjieM 1 B 1.2—1.5 pa3a — c ¢pboHOM (TabII. 2).
Honst He3aMeHUMbIX aMUHOKMCIJIOT B 001Ieil cymMmMe
OblJIa OTHOCUTENIbHO cTabunbHOM — 30—35%. Bos-
pacTajo 1 coiepKaHue aMUHOKMCIIOT B CBIPOM MpPO-
TeuHe, MOBbIIIAJCI COOpP aMUHOKMCIIOT YpoXKaeM
KJIyOHei, HO OIHOBPEMEHHO CHIXKAaJIaCh oOIlIaTa
aMMHOKMcJIoTaMu | KT BHeceHHOIi cepbl. CaMasi BbI-
CoKasl orulata ObUIa IIpU IIPUMEHEHUU cepbl 15 M
30 kxr/ra. [ToaTomMy ¢ yuyeToM coepKaHus U COOTHO-
IIEHWST aMMHOKMCJIOT, cOopa 1 onjiathl 1 KT BHECEH-
HOM cepbl aMUHOKHUCIOoTaMu mo3a S30 sBisuiach ca-
MOl ONITUMMAJIbHOM MpU BbIpAllIMBAHUM KapTodes
Ha opollIaeMbIX KallITAHOBBIX TTOYBaX.

BospacraHue o3 CepHBIX yIOOpEHMI CHoco0-
CTBOBAJIO TOCTENEHHOMY YBEJIUUYEHUIO COIEePXKaHUS
ATPOXUMUA
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KaK He3aMEHMMBIX, TaK M 3aMEHUMBbIX aMUHOKHCJIOT
B KJTyOHsIX (Ta0Jj. 3). TeM He MeHee, UHTEHCUBHOCTh
VWX HAKOIJICHUsI CHIXXKAJIACh C YBEIUMYECHUEM KOJIMYE-
CTBa BHECEHHOM cepbl. DTa TEHIACHIIUS OTHOCUTCS
TakXe K cepocoiepKalluM aMUHOKUcIoTaM. Kpu-
TUYECKNE aMUHOKUCIIOThI — 3TO 0CO00 BaXKHBIC Be-
11IECTBA, BIAUSIONINE Ha pealu3aluio FreHETUYEeCKOro
MOTEeHIMAJIa U CIIOCOOCTBYIOIINE OOpa30BaHUIO HO-
BBIX MOJICKYJT Oenrka. B KiyOHSIX KapTodest KpuTH-
YeCKMe aMUHOKUCIIOTHI MPEACTAaBICHbl TPEOHUHOM,
METUOHUHOM, JIN3UHOM [36].

AMMHOKMCJIOTY, O0JIaJaloIyl0 CaMbIM HU3KUM
CKOpOM B 0eJIke, Ha3bIBAlOT JUMUTHUPYIOIICH.
Ona onpenelisieT CTeleHb YCBOEHUSI Bcero Oeska,
IMOCKOJIbKY aMMHOKMCJIOTHI, IIOCTYIIAlOIIe B Opra-
HM3M C IUIIEH B U30BITKE OTHOCUTEIBHO JIMMUTHUPY-
I0llei, He UCIOJIb3YIOTCS Ha OMOCUHTE3 OCJIKOB U HE
3armacarorcsd BIpoK. OHM OBICTPO pacramaloTcs B
Ipoliecce oOMeHa BEIIEeCTB U BBIBOASITCS W3 opra-
Hu3Ma. Bce aMMHOKUCIIOTHI, TpeOyeMble IJIsT OMOo-
CUHTEe3a OEJIKOB, JOJIKHBI ITPUCYTCTBOBATH B KJIETKE
OIHOBPEMEHHO M B OOCTYITHOI popme. B Oenkax ¢
HU3KOW MUIIEBON LEHHOCTBbIO JIUMUTHUPYIOIINX
aMUHOKHUCIOT co ckopoM <100% MoxkeT OBITH He-
CKOJIBKO, B TaKOM Cjly4ae aMWHOKMCJIOTa C Hau-
MEHBIIINM CKOPOM CUYUTAETCS MEePBOIl IMMUTHUPYIO-
mieit [44].

Ucnonp3oBaHue CcepHBIX YOOOpeHUiT CIocoO0-
CTBOBAJIO YBEJIMYCHUIO MHACKCA HE3aMEHUMBIX KMC-
JIOT ¥ 3aMeHe JJUMUTHUPYIOIINX aMUHOKUCIIOT (METH -
OHMUH + ILIMCTUH) Ha JehuuH. Bo3MOXHO, 4UTO 3TO
OBLIIO CBSI3aHO C COPTOBBEIMU OCOOEHHOCTSIMM HUCCIIE-
JTOBAHHBIX KJIYOHEM, XOTS U3BECTHO, YTO JICHIINH SIB-
JISIETCSl aMWHOKWCJIOTOM, OrpaHWYMBaIOIIeii Kaye-
CTBO OeNKa, comepKalllerocsi B copTax KapTodes ¢
GHMOIETOBOM M KpacHOI MSIKOTBIO, TOra Kak B COp-
Tax C XKeJITON MIKOTBIO 3TO B IIEPBYIO O4epeab, CEpO-
conepKanine aMMHOKHCIIOTHI [45].
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Ta6mma 2. ComepkaHe aMUHOKHCIIOT B CYXOM BeIlleCTBE 1 CHIPOM MPOTeNHEe KIIyOHeil opolraeMoro Kaptodeis B 3a-

BUCUMOCTH OT BO3PaCTalOLIMX 103 CEPHBIX YI0OpEHMIt

. Eﬁ HeszameHumbie v 5 ® CO0op aMUHOKUCJIOT, Orutata 1 Kr cepbl
o E\:“ e aMUHOKMCJIOTHI % 5 g Kr/ra* aMUHOKMCJIOTaMU, KI'*
BapuaHT ,8- 5 E E z % S )
(j 5 g ~ r/KT % OT CyMMBI ) § é ob1ast B T.4. oo1ei B T.4.
é‘* E AMUHOKUCIIOT 8 5 i CyMMa |HE3aMEHUMBIX| CYMMOU |HE3aMEHUMbIMU
KoHTposb 9.51 | 425 14.4 33.8 44.7 969 328 — -
N120P60K120 | 9.96 | 49.5 16.4 30.1 49.7 1590 527 — -
(¢don)
®on + S15 10.14 | 57.4 19.1 33.2 56.6 1940 623 22.7 6.4
Don + S30 11.12 | 63.6 | 20.9 329 57.2 2180 718 19.6 6.4
Don + S60 11.38 | 70.6 | 23.7 33.6 62.0 2410 812 13.7 4.7
don + S120 11.06 | 74.7 | 26.4 35.3 67.6 2590 915 8.3 3.2
HCPy; 0.29 1.0 0.3

*Ha HaTypajbHYIO BIaXXHOCTb.

Ta6mmna 3. AMUHOKVCIIOTHBIN COCTaB KIIyOHE opolraeMoro Kaptodest B 3aBUCMMOCTH OT BO3PACTAOIINX 103 CEPHBIX

yIOOpEeHUIA, I'/KT CyXOro BelllecTBa

AMUHOKHCIOTA Kontpoib NlZ?;ggI)(l2O ®on + S15 ®on + S30* | don + S60* | Don + S120*
HezameHumbie
JInzun* 1.74 2.24 2.46 2.60 2.98 3.48
TuctnonH 0.76 0.96 1.17 1.28 1.76 2.12
Tpeonun* 1.89 2.00 2.35 2.51 2.87 3.10
Banuu 2.34 2.51 2.79 3.10 3.46 3.89
MetnoHuH* 0.37 0.58 0.80 0.92 1.20 1.28
Hzoneituna 2.08 2.42 2.82 3.20 3.36 3.84
JleiumH 2.73 2.90 3.00 3.12 3.48 3.76
DdenunanaHuH 2.46 2.76 3.68 4.20 4.62 4.90
*CyMMa KpUTHYECKUX 4.00 3.78 5.61 6.03 7.05 7.86
aMMHOKUCJIOT
3amMeHuMbIe

AcrnaparmHoBast 6.42 7.77 9.24 11.00 11.60 11.74
Cepun 2.36 2.78 2.99 3.24 3.70 3.78
ImyramMuHOBast 5.24 6.66 8.10 9.00 9.84 10.00
IMponunH 2.10 2.45 2.74 3.00 3.50 3.62
nmuuun 2.56 2.70 2.97 3.24 3.48 3.68
AJlaHuH 3.20 3.50 3.85 4.10 4.64 4.82
Huctux 0.37 0.63 0.81 1.00 1.17 1.46
TuposuH 2.62 2.92 3.00 3.13 3.75 3.78
ApruHuH 3.26 3.72 4.64 5.00 5.17 5.48

*KpuTnyeckre aMIHOKHCIIOTHI.

DbdeKTUBHOCTh BAUSHUSI CEPHBIX YyOOOpEeHUN
TaK:Ke IIPOSIBMJIACH B ITOBHIIICHUN OMOJIOTMYECKOM
LEeHHOCTH OeTKa KJTyOHel, 0COOEHHO MPU BHECEHUM
S15 n S30, Torma Kak BbICOKME I03bI CEPhl CHIKAIN
€ro LIEHHOCTb IO YPOBHS KOHTPOJIA (Ta0JI. 4).

BbIBO/1bI

1. I[IpyMeHeHMe BO3paCTalOLIMX 103 Cephl Ha (ho-
He N120P60K 120 cnabo BiIMsIJIO Ha MPOAYKTUBHOCTD

KyJBTYPbI, HO UMEJIO TEHICHIIUIO K TTOBBILLIEHUIO BbI-
X0Ia TOBapHBIX KIIYOHEH TIpM MPUMEHEHUM CepBhl.
ITpu 3TOM BeTMuMHa GO3HEPTEeTHIECKOTO KO3 Du-
LIMeHTa OblIa MaKCUMAaJILHOI MPU BHECEHUU CEPbI B
nmo3ax 15 u 30 Kr/ra 1 CHIKaaach ¢ yBeJIMYESHUEM JO3HI.

2. HecMoTpst Ha HE3HAYUTEIBHOEC YBEINYSHHUE CO-
JIepXaHUsl ChIPOTO MPOTEMHA B KJIYOHSIX, €ro Kade-
CTBO CYLIECTBEHHO BO3pacTajo 3a CUET MOBbIIICHUS
KOJIMYECTBA aMUHOKMCIIOT, B T.4. HE3aMEHUMBIX.
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Taomuna 4. Xumuueckuit CKop, MHAEKC He3aMEeHUMbIX aMUHOKHCIIOT U OroJiornyeckas ieHHocTb 6enka (bLLB) kiryoHeit
KapTodeJsist Tpu BHECEHUU CepHBIX ynoopeHuii (Ha oHe NPK)

AMMHOKHUCIOTA KoHTpoiab le?;gglflzo ®don + S15 Don + S30 ®on + S60 | dDon + S120
JIuzun 48.7 67.9 61.9 58.2 67.1 79.4
Tpeonun 72.7 83.3 81.3 77.3 88.9 97.2
Banuu 72.0 83.7 77.2 76.4 85.7 97.6
MeTHOHUH + HUCTUH 32.5% 57.6* 63.6 67.6 83.9 98.2
Wzoneiinyx 80.0 100.8 97.5 98.5 104 120
Jleiiumn 60.0 69.0 59.3% 54.9% 61.6% 67.4%
DdennnanaHuH + TUPO3UH 130 158 154 150 173 182
WNHnexc He3aMeHUMBIX 70.9 88.6 85.0 83.3 94.9 106
aMUHOKMCJIOT
BB, % 61.6 69.0 74.3 71.6 66.7 61.4

*JIUMUATUPYIOIIME AMUHOKUCIIOTBI.

3. Ucmonp3oBaHue CEpHBIX yIOOPEHU CIIOCO0-
CTBOBAJIO YBEJIMYCHUIO MHACKCA HE3aMEHUMBIX KMC-
JIOT ¥ 3aMeHe IMMUTHUPYIOIINX aMUHOKUCIOT (METH -
OHMH + UCTUH) Ha JECUIIMH.

4. Db bhEeKTUBHOCTD BIUSIHUSI CEPHBIX yIOOpEeHMIA
TakXXe TPOSIBUIACH B MOBBIIICHUM OUOJIOTUYECKOIA
LIECHHOCTHM OeJiKa KJIyOHel, 0COOEHHO MpU IMpUMeEHe-
Huu S15 n S30, Torga Kak BEICOKHE OO3BI CEPBI CHU-
JKaJIv €ro LEHHOCTH 10 YPOBHS KOHTPOJIS.
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Amino Acid Composition and Biological Value of Irrigated Potato Tubers
on Chestnut Soil at Increasing Doses of Sulfur Fertilizers (with NPK)

M. G. Merkusheva“#, L. L. Ubugunov’, L. N. Boloneva“, and I. N. Lavrentieva“

“4[nstitute of General and Experimental Biology SB RAS
ul. Sakhyanovoy 6, Ulan-Ude 670047, Russia

#E-mail: merkusheva48@mail.ru

Application of sulfur fertilizers at the doses of 15 and 30 kg/ha (with NPK) for irrigated potatoes on chestnut
soils of Western Transbaikalia is the most effective for production of marketable tubers with the maximum
value of bioenergy coefficient. With increasing the doses of sulfur, in spite of the insignificant increase of
crude protein content, the amount of amino acids and the index of essential acids significantly increased in
comparison with the control and the background. Replacement of limiting sulfur-containing amino acids
(methionine + cystine) with leucine was noted. The highest biological value of potato protein at the level of
72—74% was found at the doses of 15 and 30 S kg/ha (with NPK).

Key words: chestnut soils, irrigation, potatoes, mineral fertilizers, sulfur, products, amino acid composition,

biological value of tuber protein.
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