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Ctumynupyowmmn adpcpekT cynbhara marHmsa Ha ctagum
NnpopacTaHUs CeMSIH CeNIbCKOXO3IMCTBEHHbIX KYNbTyp®

AnekcaHpp Anekceesu4 Hesepos
®epepasnbHbIil HAYYHbIA LLEHTP 6MONOrM4eckmnx cucTem u arpotexHonormin PAH

Annomayua. O0paboTKa CEMsIH CEIIbCKOXO3AUCTBEHHBIX KYIBTYpP, UMEIOLIUX Pa3IMyHble OMOIOrUYeCcKUe 0Co-
OEHHOCTH (SIpoBasi MILIEHHUIIA, TOICOTHEYHHUK U HYT), BOAHBIMHU PacTBOpaMH Cyiab(ara Maraus B KOHIEHTpauu# 1 %
n 0,1 % crnocoOCTByeT MOBBIICHHIO TA0OPATOPHON BCXOXKECTH CEMSH U YCHJICHUIO POCTA U Pa3BUTHUS 4-CyTOUHBIX
IIPOPOCTKOB B PA3IMYHON CTENEHH B 3aBUCUMOCTH OT KYJIBTYpbl. B mpouecce uccinenoBanus Habmonanach oomast
JUIs BCEX KyJIbTYp TEHACHLHMS: JIydllle [0Ka3aTesy JaOopaTopHOH BCXOXKECTU IOKa3al BAPUAHT C IPUMEHEHUEM
0,1%-n0i koHUIeHTpauuu pactBopa MgSO,. Hambonmpmmii crumynupyromuii 3GdexT, ycuInBaomuili pocToBbIe
IIPOLIECCHI, POAEMOHCTPUPOBAN BapHaHT 00pabOTKH ceMsH 1%-HbIM BOJHBIM PacTBOpPOM cyiabdara Maruus. Y
SIPOBOH IIIEHULIBI TOBBICWIIACH BCXOXKECTh CEMSH Ha 3—4 %, yBenuuuiach JJIMHA pocTka 10 49,4 MM npotus 41,5
MM Ha KOHTpOJIE, YIIy4IINIaCh BHIPABHEHHOCTh POCTKOB. Y IOJCOIHEYHHKA BCXOXECTh HoBbicuaack Ha 0,5-2 %,
YBEJIMYMIIACh Macca pocTkoB Ha 7,3 % B Bapuanrte ¢ 1%-nHpIM pacTBopoM MgSO,4 u Macca kopemkoB Ha 5,6 % B
o0oux BapuaHTax. Pe3ynpraThl HccaeoBaHuUs OKa3aiM, YTO PEaKiys HyTa Ha 00paboTKy ceMsH IIpenapaToM 3Ha-
YUTEIIBHO OTINYANACh OT MIIEHUIbI U oAcoNHeYHrKa. [Tox BiusHueM cynbgara Maraus 1adopaTopHasi BCXOXKECTb
CeMSH HyTa CyIIECTBEHHO HE MOBBIIIATACH, OJJHAKO IIPOSBUIICS 3aMETHBIN CTUMYIUPYIONHiT 3G (PeKT: yBerndeHne
Maccel pocTkoB Ha 60,9 %, xopemkoB — Ha 83,9 %.
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The stimulating effect of magnesium sulfate at the stage
of seed germination of agricultural crops
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Abstract. Treatment of seeds of agricultural crops with different biological characteristics (spring wheat, sun-
flower and chickpeas) with aqueous solutions of magnesium sulfate at a concentration of 1 % and 0.1 % helps
to increase laboratory seed germination and enhance the growth and development of 4-day seedlings to varying
degrees depending on the culture. In the course of the study, a tendency common for all crops was observed: the
best indicators of laboratory germination were shown by the option using 0.1 % concentration of MgSOy, solution.
The greatest stimulating effect, enhancing growth processes, was demonstrated by the option of seed treatment with
a 1 % aqueous solution of magnesium sulfate. In spring wheat, seed germination increased by 3—4 %, the sprout
length increased to 49.4 mm versus 41.5 mm in the control, and the sprout uniformity improved. In sunflower,
germination increased by 0.5—2 %, the mass of shoots increased by 7.3 % in the variant with 1 % MgSOy solution
and the mass of roots by 5.6 % in both variants. The results of the study showed that the reaction of chickpea
to seed treatment with the drug was significantly different from that of wheat and sunflower. Under the influ-
ence of magnesium sulfate, the laboratory germination of chickpea seeds did not significantly increase, however,
a noticeable stimulating effect was manifested: an increase in the mass of sprouts by 60.9 %, roots by 83.9 %.

Keywords: magnesium sulfate, seeds, wheat, chickpeas, sunflower, stimulating effect.

For citation: Neverov A.A. The stimulating effect of magnesium sulfate at the stage of seed germination of
agricultural crops. Izvestia Orenburg State Agrarian University. 2021; 87(1): 74—78. (In Russ.). doi: 10.37670/2073-
0853-2021-87-1-74-78.

* VlccnemoBaHus BBITTONHEHBI B cooTBeTcTBIH ¢ utanoM HUP Ha 2019-2021 rr. ®I'BHY BCT PAH no teme (Ne 0761-2019-
0004).

74



Izvestia Orenburg State Agrarian University. 2021; 87(1)

Agronomy

Cynbgar marHus — MarHueBoe€, CIOXKHOE, ce-
poconepikaliee yroOpeHre, KOTopoe Moiay4yaroT U3
MPUPOIHBIX PACTBOPOB MOPCKOTO THUIA M TBEPABIX
coneBbIX OTIOokeHui [1]. Marauii, BXomsiuii B
cocTaB XJOpOQHIUIA, YYacTBYeT B AKKyMYJISLHUU
pacTeHUAMH COJHEYHON SHEpPruH B Mpolecce
¢oTocuHTE3a, a MOCKOIbKY (DOTOCHHTE3 — OCHOBA
JKU3HH PACTEHUH, 0€3 MarHus HEBO3MOKHO CaMO MX
cymectBoBanue. CopepaKaHue MarHus B paCTEHUSIX
coctasisieT B cpeaem 0,07 % ot ux maccol. Ecnu
€ro HeJJOCTATOYHO, CHHYKAETCS COIEP KaHUE XJIOPO-
¢wta B 3eNEHBIX YacTIX PACTCHUH, pa3BUBAETCS
XJIOPO3 JIUCTHEB B MEXOKUIIKOBBIX NIPOCTPAHCTBAX,
CaMU KHWIKH NPH 3TOM OCTAIOTCS 3€IEHBIMU.

Cepa — oOMH U3 caMbIX Ba)XKHBIX DJIEMEHTOB
MHUHEPaJbHOrO MUTAHUSI pacTeHHid, 0e3 KOTOporo
UX JKM3Hb HEBO3MO)KHa. Kak M a30T, OHa BXOAMT
B COCTaB BCEX OCJIKOB pacTeHHM, SBISSCH HE3a-
MEHHMBIM KOMIIOHEHTOM psijla aMHUHOKHCIIOT —
LUCTENHA, LUCTHHA, MeTHoHMHa. Cepa sBisieTcd
OJHUM M3 COCTABJIIOIIMX BUTAMHHOB, ()epPMEHTOB
u T.4. Cepa UrpaeTr BaXXHYIO POJIb B OKUCIUTENIBHO-
BOCCTAHOBHUTEJBHBIX MpoOI€ccax, aKTUBU3ALUH
(depMeHTOB, cuHTEe3e OenKa, CHHTEe3€e XJI0poQuiuIa.
Taxxe oHa yyacTByeT B aCCUMMIISILIUM PACTEHUSIMH
HUTPATOB, 3aMEUIIeT MX HAKOIUIGHHE B KIIyOHSX
kaprodens u B APYyrux KyiabTypax [2—6].

[TonoxxutenbHble pe3yabTaThl IOKa3ajia 00-
pabotka cemsiH cou 1%-HbIM BOTHBIM PacTBOPOM
cynb(hara Maraus, 4To CnocoOCTBOBAJIO POCTY ypoO-
>kaiiHocTH 3epHa Ha 17,6 %, unu Ha 1,5 1 ¢ 1 ra,
OTHOCHUTEIILHO KOHTPOJIS 3@ CYUET TOTOJIHUTENIBHOTO
¢dbopmupoBanust 60008 Ha pacTteHUH [7].

B panee mpoBenEHHBIX OMNBITAX HCCIEAOBAHO
NpUMEHEHHUE CyNb(aTOB HATPHs, KBS U MarHUs
Ha UHTEHCHUBHOCTb POCTa MPOPOCTKOB U BCXOXKECTh
CeMsIH CoM ¢ KoHIeHTpauuel pactsopa 0,1; 1 nu2 %
[8]. Ilo BusIHUIO HA BCXOKECTD JTUIINE PE3YIBTAThI
nokasai cynbgar Mmaraus 1%-Hoil KOHIeHTpaLuuy, B
CPaBHEHHMHU C KOHTpOJIEM IpubaBka coctaBuia 6 %
y ceMmsaH copra Ceemnag u 7 % y copra Kacarka.
Jlydmie moBnusna Ha yBEIHMYEHHUE CyXOH MAcChl y
MIPOpOCTKOB copTa KacaTka KOHIIEHTpaIHs pacTBOpa
cynsara maraus u Hatpus 0,1 %, a 'y copra Cset-
7asi — KOHLEHTpalMsl pacTBopa cCyibgara KajabLus
u Maraus 0,1 u 1 %.

B naGoparopHom ombiTe [9] cemeHa sYMeEHs
Hordeumvulgare L. 3amaunBanu B 10%-HBIX pacTBO-
pax XJIOPUIOB HATPHs, KaJlusl, KaJblMs U Cylb(ara
MarHus B TedueHue 4 yacoB. B kaxaoMm pactBope
OJHY BBIOOPKY IOMELIANN B 3JIEKTPOMArHUTHOE
none H =30 3D c wactoramu f= 1,5; 8; 16; 24; 32;
40 n 50 I'u, BTOpyr0 — KOHTPOJIBHYIO — 3aMauNBaJIH
B pacTtBope 0e3 moieBoro BozaeucTBHs. Mcmonb-
30BaHME U1 3aMauuBaHMs pacTBopa MgSO,4 mpu
yactote 8 'y naét yBenuuenue BexoxkecT Ha 40 %,
a npu 40 I'u — cumxenune Ha 20 %. Ha octanbHbIX
gactoTax 3¢ ekt 1160 nHynesoi (16 n 24 I'n), mudo
CTaTHCTUYECKH HenocToBepHbIi (32 u 50 ['m).
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Y4é€HpiMu JlarecTaHckoro rocynapcTBEHHOIO
MeIarorMYeCKOro YHUBEPCUTETA YCTAHOBIIEHO CTH-
MYJIMPOBAHNE MPOPACTAHUS CEMSH MOJCOITHEYHHKA
pactBopamu cynbdaros [10]. Crumynupyromuit
3 eKT 0cOOCHHO CHIIBHO ObLT BBIPAXKEH MPH Npe-
MOCEBHOI 00paboTKe ceMsH CylbharaMu, HUKEIEM,
KOOaIbTOM M KEJEe30M C KOHIEHTpaluel, paBHOH
0,1 %.

OnyOnuKoBaHHBIX padoT MO BIUSIHUIO 00pabOTKH
CEMSIH CEJIbCKOXO3SHCTBEHHBIX KYJIBTYpP CylIb(haroMm
MarHus B JIUTEpaType BCTPEYAETCsl HEMHOTO, U
BBIBOJIBI, TIOJIyYEHHbIC B Ja0OPaTOPHBIX YCIOBUSIX,
4acTO MPOTUBOpEYaT APYT IPYTYy.

[ToaTOMY HesIb HamIero uccIe0BaHMUs — U3yUUTh
BIIMSIHUE O00pabOTKH CeMSH BOIHBIMH PAaCTBOPAMHU
cynb(hara Martusi Ha BCXOXKeCTh U ONOMETpUYECKUE
MOKa3aTeau 4-IHEBHBIX IPOPOCTKOB CEIbCKOXO35IH-
CTBEHHBIX KYIBTYP.

MarepuaJ u MmeToabl. [IpeameTom ncecneoBanus
Obu1 cynbdar maraus cemuBoaHbii MgSO, - 7TH,O —
MOPOUIOK OeNoro 1nBeTa, MaKeTUPOBAHHBIA IO
20 r (mpousBoautenb — HOxkHO-YpanbCckuil 3aBOj
MarHueBbIX coeauHeHui, I. KyBannpsik, OpenOypr-
ckasg 00xacTp), Oenblli KPUCTANIMYECKUH, pac-
TBOPUMBIN B Bozxe. MonekynspHas Macca paBHa
24+32+16-4+7-(2-1+16) =246. Ilopo-
IIOK COAEPKHT: okcua MarHuss MgO (24 + 16 =
=40/246=16,3 %) u cepy S (32/246 =13 %).

Pacuér konmuectBa mpemnapara ajisi 00paboTKH
CeMsH MPOBOAMICS MO AEHUCTBYIOLIEMY BEIIECTBY.
JeiicTBytoriee BemecTBo — cynbdar maraus MgSOy
(120) c conepxanuem B npenapate 120/246 = 48,8 %.

Pacxon pabouero pactBopa st 00paboTku 1 T
CEMSIH CEJIbCKOXO3SMCTBEHHBIX KYIbTYp COCTaBISIET
10 n. Pacxon cynbara Marausi CEMMBOIHOTO (IIpe-
napara) Ha 1 T cemsiH npu 1%-HOI KOHLEHTpauuu
BomHOro pactBopa cocrapisier 205 1, 0,1%-Hoi1 —
20,5

Hns npurotosnenust 100 mn 1%-Horo pactBopa
cyne(ara maraua Tpedyercs 2,05 T CeMHUBOIHOTO
cynbdara maraus; 0,1%-noro — 0,21 .

st o6pabotku 1000 r cemsin ucnonbzoBanoch 10
MJI BOAHOTO pacTBOpa B YKa3aHHBIX KOHIIEHTPALIMSIX
mpenapara ¢ SKCHo3uuuer 1 cyTku.

OOBEKTOM HCCiIe0BaHtsI ObIIN CEMEHA palioHH-
POBaHHBIX CEJIbCKOXO3SIWCTBEHHBIX KYIBTYP:

— sipoBast MATKasl mieHuna copra TymnaiikoBckas
30JI0THCTAs;

— rubpua nojconHeyHnKka MapTblH;

— HyT copra [Ipuso 1.

O0paboTka ceMsiH MPOBOJAMIACH B CTEPHUIIBHBIX
nakerax. CeMeHa NpOpallMBalUCh B PACTHIBHIX
Ha QuubTpoBanbHON Oymare, B Temuore (Hb, T),
MIpHU MOCTOSIHHOW TeMmeparype 24 °C, B 4eTbIpEx-
KpaTHOM MOBTOpeHnH, o 100 mT. ceMsH B KaXXI10M
MOBTOpEHUH. J[eHb 3aKIaJKH CEMsIH Ha IpOpaliu-
BaHUE WU JEHb ChEMA CEMSH CUUTAJIUCH 3a OAHHU
cyTtku. IIpopamuBanue mpoBOAWIIOCH B TEUEHHE
4 cytok. [l KOHTpOJS MCIOJIb30BAIMCh CEMEHa,
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00paboTaHHBIE BOJOIPOBOIHONM BOJOW M3 pacyéra
10 1 Bompr Ha 1 T cemsaH.

Pesyabrarel uccaegoBanus. O6padorka ceMsH
SIPOBOM TIIIEHUIIBI CYIb()aTOM MarHus Okasaja Io-
JIOKUTEIBHOE BIUSHUEC Ha UX BCXOXKECTh (Tadm. 1).

OtHOcHuTenbHO KOHTPOIS (80%-Hasi BCXOKECTh)
POCT moka3zaTtelis cocTaBu pu 1 %-HoH KOHIIEHTpa-
uun MgSOy 3 %, npu 0,1%-noit — 4 %.

1. JIaGopaTtopHasi BCXOKECTh CEMSIH SIPOBOI
MIIeHuIs, %

Bcexoxecth OTKIIOHEHHS OT
Bapuant
CceMsH KOHTPOJISt
I — xoHTpOIBL 80,0 -
II - MgSOy4 — 1%-Hbrit 83,0 3,0
[T - MgSO4 — 0,1%-Hb1it 84,0 4,0

Crumymmpyromuii agpdexr MgSO,4 mposBuics
B YBEIMYEHUH JUIMHBI POCTKA Yy 4-CyTOYHBIX TPO-
POCTKOB TIIEHHUITHI (Tabm. 2).

Cpenusiss JyIMHa POCTKOB W3 CEeMsH, 00pabo-
TaHHBIX 1%-HBIM pacTBOpoM MgSQy, cocTaBisita
49,4 mm, 0,1%-aBIM pactBopoM MgSO4—46,6 MM
mpotuB 41,5 MM Ha KOHTpOJeE.

BaxxHO OTMETHTB, YTO BBIPABHEHHOCThH JTaHHOTO
roKaszaressi ObuTa Jy4iiel y ceMsiH, 00paboTaHHbBIX
Mpenaparom, 1 0COOEHHO B BAPHAHTE C TPUMEHEHHEM
ero B 1%-Ho#l koHneHTpanuu. Pa3smepsl pocTKoB
BappupoBanu OT 24 mo 61 MM mpoTUB 6—58 MM
Ha KOHTpOJIe. BpIUMCIEHHBIN NPU CTaTUCTHYECKON
00paboTKe JTaHHOTO TapaMeTpa Ko PHUIINEHT Bapra-
uu (Kv) nMmen HanMeHsblnee 3HadeHue — 17,3 % B
BapuanTe ¢ 1%-HbIM Cynb(aTom MarHus, B BapuaHTe
¢ 0,1%-mpmM — 20,8 %, Ha KOHTpOIE — 24,5 %.

Uro kacaercs nusiaust MgSOy4 Ha popmupoBanme
KOPHEBOM CUCTEMBI, TO CYIIECTBEHHBIX U3MEHEHUN
He oOHapykeHo (Tabm. 3).

ArpoHomus

CpenHee 4YHCIO 3apOABIIIEBBIX KOPEIIKOB Y
NPOPOCTKOB MIIEHHIBI HAaXOAMJIOCH B Mpeaenax
4,7—-4.,8 wT. BO Bcex BapuaHtax ombita. Kosdpdu-
LUEHT BapualMd 3TOTO MapaMeTpa BapbUpOBajl B
He3HauuTenbHbIX npenenax — 10,8—12,1 %.

Y 3epHO0000BOI KYJIBTYpbI HyTa BIMSHHE BOTHBIX
pacTBOpoB cynb(ara MarHus Ha BCXOXECTh OBLIO
HecymiecTBeHHbIM (Talin. 4). Xopowmmuii pesynsrar
MOKa3aJl BAPUAHT C IPUMEHEHHEM pacTBOpa MEHbLIEH
KOHLICHTPALUH, NIPU 3TOM BCXOXKECTh CEMSIH HyTa
cocraBmia 95 %, uto Ha 1 % Oosblie KOHTPOJIS.

B Bapuante ¢ 1%-noi koHueHTpauueit MgSOy
HaOMI0/1aJ710Ch CHUKEHUE 1a00paTOPHOI BCXOKECTH
ceMsH HyTa Ha 4 %.

O0paboTka ceMsH MOACOTHEYHUKA PACTBOPAMHU
cyab(ara MarHus okazasa MoJI0KHUTEIbHBIN (P PEKT.
BcexoxkecTh ceMsiH yBENMYHMIIACh OTHOCHUTEIHHO
koHTpons (95 %) na 0,5 u 2,0 % B BapmaHrax c
Oosplield M MeHbBIIEH KOHLEHTpauued pacTtBopa
coOTBeTCTBeHHO. OHAKo, B OTIAMYHME OT J1abopa-
TOPHOH BCXOXKECTH, CTUMYIUpYOUHi 3(¢dexT oT
00paboTKN ceMsiH HyTa cynb(aToM MarHusi ObLI
BEChbMa 3HAYHUTENBHBIM (TalI. 5, 6; puc. 1).

Cpennsist Macca poCTKa B M3y4aeMbIX BapHaHTax
ONbITa yBEJINYWJIACh CYIIECTBEHHO — Ha 16,5 u
8,5 Mr otHOCHTEIHHO KOHTpOS (27,1 Mr), win Ha
60,9 u 31,4 %.

Crumynupyromii 3¢pGexT oT 00paboTKu ceMsiH
Cynb(haToM MarHus NPOSBUIICS B yBEIMUCHUH MACChI
POCTKOB M KOPEILKOB MOACOIHEUHNKA. B BapuaHTte
¢ 1%-Holt koHUEeHTpanueil pactBopa MgSO4 Macca
ogHoro poctka cocrasisia 100,9 mr npotus 94 mr
Ha KOHTpoJIe, 4yTo Ha 7,3 % MpeBBICUIIO KOHTPOJIb-
HBIE MTOKa3aTeau U Ha YpoBHE KOHTpois 93,4 mr B
BapuaHTE C MEHbLICH KOHLEHTpaluel mpemnapara.

B emé Oonpiueii crenenu cyab(par MarHusi oka-
3aJ1 BIUSIHAE Ha (JOPMUPOBAHUE KOPHEBOIM CUCTEMBI
MIPOPOCTKOB HYTA.

2. OnucarenbHas CTaTHCTUKA JJIMHBI POCTKa HpOBOI\/'I TIICHUIIbI

Bapuant Cpennee, MM Munumym, MM Maxkcumym, MM CraHJI. OTKJIOH., MM Kv, %
I — xoHTpOINIB 41,5 6,0 58,0 10,2 24,5
I - MgSO4 — 1%-HbIit 49,4 24,0 61,0 8,6 17,3
I — MgSOy4 — 0,1%-Hbrii 46,6 10,0 65,0 9,7 20,8

3. OnucarenpHast CTaTUCTUKA YUCiIa 3apOABIMICBBIX KOPECIIKOB ﬂpOBOﬁ TIIIICHU I bBI

Bapuant Cpennee, 1mT. MuHumyMm, 1T. Maxkcumym, mIT. CraHJI. OTKJIOH., IIIT. Kv, %
I — xoHTpOINIB 4.8 3,0 6,0 0,5 10,8
II - MgSO4 — 1%-Hbrit 4.7 3,0 5,0 0,6 12,1
I — MgSOy4 — 0,1%-Hbrii 4.8 3,0 6,0 0,6 12,1

4. JlabopaTopHasi BCXOXKECTh CEMsH HyTa H ITOJCOTHCIHUKA, %o

Hyr IToxcoHeuHuk
Bapuant
BCXOXKECTh OTKIIOHCHHUS OT KOHTPOJIS BCXOXKECTh OTKJIOHCHHUS OT KOHTPOJISI
[ — koHTpOIL 94,0 - 95,0 -
1T - MgSOy4 — 1%-Hbrit 90,0 -4,0 95,5 0,5
I - MgSOy4 — 0,1%-Hb1i1 95,0 1,0 97,0 2,0
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5. Macca ogHOTO poCTKa HyTa M TOACOTHEYHHUKA
Hyr ITonconneunuk
Bapuant macca pocTka, OTKJIOH. OT OTKJIOH. OT Macca pocTka, OTKJIOH. OT OTKJIOH. OT
Mr KOHTPOJISI, MT' | KOHTpoJIsi, %o Mr KOHTPOJISI, MI' | KOHTpoJIsi, %o
I — xoHTpOINIB 27,1 - — 94,0 - -
II - MgSOy4 — 1%-Hb1it 43,6 16,5 60,9 100,9 6,9 7,3
[T - MgSO4 — 0,1%-Hb1it 35,6 8,5 31,4 93,4 —0,6 0,6
6. Macca KOPCIIKOB OAHOT'O IPOPOCTKAa HyTa W IOJACOJTHCUYHHUKA
Hyr [lonconneunuk
Bapuant macca Kopel- OTKJIOH. OT OTKJIOH. OT macca Kopel- OTKJIOH. OT OTKJIOH. OT
Ka, MI' KOHTPOJISI, MT' | KOHTpOIs, %o Ka, MI' KOHTPOJISL, MT' | KOHTpOIs, %o
I — xoHTpOTTL 47,1 - - 28,5 — -
II - MgSOy4 — 1%-nb1it 86,6 39,5 83,9 30,1 1,6 5,6
I - MgSO,4 — 0,1%-ubrit 81,3 34,2 72,6 30,1 1,6 5,6

Puc. 1 — Bimsaane 00paboTku ceMsH 1%-HbIM
pactBopom MgSO,4 Ha pocT U pa3BUTHE
4-CyTOYHBIX TIPOPOCTKOB HYyTa:

1 — xoHTpOsb; 2 — 1%-Hb1i pactBop MgSO4

[Ton BnusiHMEM Ipenapara Macca 3apobIILEBOro
Kopemika yBenuuuiach Ha 39,5 mr, wim 83,9 %,
OTHOCHUTENILHO KOHTpouisi (47,1 Mr) B BapuaHte ¢
1%-Hoi1 kOHIIEHTpaLel BoIHOTO pacTBopa MgSOy
u Ha 34,2 wmr, unu 72,6%, B BapuaHTe ¢ MEHbLIEH
KOHIICHTPALIUEH.

Ha pucynke 1 Bu3yanpHO 3aMETHO pa3inyHe MO
BEJIMYMHE TPOPOCTKOB HyTa (BapuaHT Il B cooTBeT-
cTBUU co cxemol ombiTa npotuB kouTposs (I). Tlo
Macce 3apOABIIIEBBIX KOPEUIKOB Yy MOJCOTHEYHHKA
00a BapuaHTBl UMM paBHbIe Nokazarenn 30,1 mr
MpoTHB 28,5 MI' Ha KOHTpOJIE. YBEINYEHHE MAaCChI
3apOJBIIIEBBIX KOPEIIKOB OTHOCUTEIBHO KOHTPOJIA
coctaBisiio 1,6 mr, wim 5,6 %. Ctumynupyromuii
3¢ QeKT, Tak ke KaKk M y MIIEHHLBI, B OonblIen
CTENEeHH MPOSBUIICSA Ha (OPMUPOBAHMHN HAI3EMHON
YacTH pacTEeHUH.

BuiBoab1. O0paboTKa ceMsH CeITbCKOX03SHCTBEH-
HBIX KYJBTYP, IMEIOIIUX PAa3IMYHbIe OMOIOrHYECKHEe
0COOEHHOCTH pa3BUTHSA (SIpOBast MILIEHULIA, TTOACOI-
HEYHUK W HYT), BOIHBIMU PAacTBOpaMH cCyib(ara
MarHus B 1%-noit u 0,1%-HON KOHIIEHTPALUU CIO-
co0cTBOBaJIA MOBBIIEHUIO JTA0OPATOPHOI BCXOXKECTH

CeMsH, YCWJICHHUIO POCTa M pa3BUTHUS 4-CyTOUHBIX
MIPOPOCTKOB B Pa3IMYHON CTENEHU B 3aBUCUMOCTH
OT KYJIBTYDBI.

VY spoBOW NIIEHUIBI MOBBICHJIACH BCXOXKECTh
ceMsH Ha 3—4 %, yBequuuiach JAJIUHA POCTKA 10
49,4 mm npotuB 41,5 MM Ha KOHTpOJIE, YIyUIIAIach
BBIPaBHEHHOCTb POCTKOB. B T0 7ke BpeMs 3aMeTHOro
BIIMSIHUS HA QOPMHUPOBAHKE 3aPOIBILIEBBIX KOPEIIKOB
He HaOJII0anoch.

VY nopcomHeuHUKa MOBBICHIACH BCXOXKECTh HA
0,5-2 %, yBenuuuiach Macca pocTkoB Ha 7,3 %
B BapuaHTte ¢ 1%-HbIM pacTBopoM MgSO,4 1 Macca
KOpewKoB Ha 5,6 % B o0oux BapuaHTax.

Peakuust HyTa Ha 00pabOTKY CEMSIH MpenaparoM
3HAYUTEIBHO OTINYAJIACh OT BBIIIENIEPEUNCIEHHBIX
Ky1bTyp. [loa BnusiHuem cynbdara Maraus gadopa-
TOpHAsl BCXOXKECTh CEMSH CYIIECTBEHHO HE IOBBI-
CuJIach, B BapuaHTte ¢ 1%-HbIM pacTBOPOM MPOHU30-
10 gake cHwkenue Ha 4 %. OngHako HaOIrOqaIICs
3aMETHBIH CTUMYIMPYIOMNK 3((EeKT: yBeaTnueHHe
Macchl pocTkoB Ha 60,9 %, kopemikoB — Ha 83,9 %.

Habmroganace o0mas asst BeceX KyAbTyp TEeHIIEH-
LUSL: JTyYIIne ITOKa3aTenn 1a00opaTopHOi BCXOKECTH
nokasan Bapuar 0,1 %-Hol KOHLIEHTpaluu pacTBOpa
MgSO,. Hanbonpmuii crtumynupyrommii 3G QexT,
YCHUJIMBAIOLIMK POCTOBBIE NPOLECCHI, HalIonanu
B BapuaHTe ¢ 1%-HOW KOHLEHTpalueil BOIHOTO
pacTBopa.
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