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Abstract. Basing on model experiments it wasfound, that lignosilicon compounds (LSi), synthesized in
the Institute of the Wood Chemistry on the basis hydrolysis lignin, which has been used asfertilizer and growth
activator for the cereals in the microfield and field environments, help plants to adapt for the soil water
deficiency. Increase of drought resistance is explained by the plants ability toform the powerful root system on
the background of the lignosilicon compound, which provides them with better water supply and nutrition. The
weight of aboveground part of oats and wheat after the 15-day water stress experiment exceeded control values
for up to 32% and 10% correspondingly. Due to LSi addition aboveground part of oats had better water
retention, lesser water deficiency and transpiration intensity. Oats had shown better water retention comparing
to control values, wheat - on the same level, as control. In total on the background of LSi wheat and oats
revealed higher drought resistance than in the case of lignin application. The most antistress effects were
observedfor oats.
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BeepneHue

3acyxa 1 onycTbIHMBaHME €XEerogHo NPUBOAAT K MNOTEPSIM B CE/TbCKOM X03AACTBE B MMPOBOM
MacwTabe Ha AecaTKU MApA, gonnapos. OgHMM U3 Hambonee 3GOEKTUBHbLIX HamnpaBieHUM
3alUTbl MOCEBOB OT 3acyXW SIBASIETCA YCWU/IEHME €eCTEeCTBEHHOM 3acyX0YyCTOMYMBOCTU C/X
pacTeHUn. Begylive XMMMYECKME KOMMAHUW MUpa 3aHATbl MOWCKOM MpenapaTtos -
yCUNTeNen 3acyxoyCcTomumBocTn. [ns pelleHUs 3To NpobneMbl MccnefoBatenu yaensoT
MOBbILLIEHHOE BHMMaHWe MPUPOAHLIM PerynaTopamM pocTa pacTeHU C aHTUCTPECCOBLIMU U
MMMYHOMPOTEKTOPHbLIMW CBOMCTBaMM, T.K. 061agas NONNMPYHKUMNOHa/IbHbIM AeACTBUEM Ha
pacTeHusi, OHM He OKa3blBalOT BPEAHOr0 BAMSHUA Ha MOYBY M OKpyXawuwyto cpeay [1]. B
nnTepaType OonucaHo MPUMEHeHMe B CTPECCOBbIX CUTyauusax Bbcogepikawjmx COefMHEHWUIA.
YCTaHOBMEHO, 4TO, MPW BHECEHUM B MouBy 8l- cogepkaliux COeAMHEHWUI, CMOCOGHbLIX
MepexoamTb B MOYBEHHbIA pPacTBOP, MOBbILLIAETCA 3aCyXOYCTOMYMBOCTb pacTeHUIA B
pe3ynbTate akKyMy/MPOBaHWUS KPEMHUS B MeMbOpaHe KNeTOK anupepmuca INCTbeB, TeEM
cambIiM NpefoxpaHsas pacTeHne oT M3BbITOYHOro UcrapeHus Bnarn [2-4].

JInrHokpemHueBble npenapaTbl (B81), cMHTe3npoBaHHble B VIHCTUTYTE XUMUU APEBECUHbI Ha
OCHOBE [PEBECHOr0 TUAPOJINZHOIO JIMTHUHA N MNPUMEHEHHbIE B KauyecTBe YA0OpeHU W
aKTMBATOPOB pPOCTa MNPV BblpallMBaHUWN 3/1aKOB B MWKPOMOJEBLIX W MOJIEBbIX YCNOBUSX,
OKasann 6naronpusTHOE AeCTBME Ha pasBMTUE pacTeHUin (0BEC, KyKypy3a) B 3acyLUMBble
rogel [5-7]. BnaronpuaTHoe AelicTBMe MMTHOKPEMHUEBBLIX MPenapaToB Ha pasBUTMe pacTeHui
M Ha yBeNnmyeHue UX NPoAyKTUBHOCTM OOBACHEHO MepexofoM B MOYBEHHbLIV pacTBop U3
BeLecTB, 0b6nagarolmx ayKCMHOMOA0O6HOM aKTUBHOCTLIO [8] M MONOXMUTENbHO BAMSAIOWMX Ha
MUKPOBMONOrMYECKYIO, (DEPMEHTATUMBHYH) aKTMBHOCTb MOYBbI WM Ha MOABVKHOCTH B Hel
MaKpo- W  MWKPO3/IeMEHTOB NuTaHMsa [9]. AHanu3 pacTuTenbHOW  6Guomaccbl U
MWKPOCKOMWUYECKMe  UCCNefoBaHUSA  CPe3oB  CTebna  3epHOBbLIX  KynbTyp  [6,7,9]
CBMAOETENbCTBYOT 06 YBEIMUEHUN COAEPXaHUSA KPEMHUS B 6uomacce U GonbLUeil cTeneHwu
OAPEBECHEHHOCTM HAPYXXHbIX CNOEB CTE6/A NPW BHeceHMM B mouBy LSi, uTo cnocobcTByeT
nydlieil OBOAHEHHOCTU CTebNsA, MeHbLUeMYy MWCNapeHUo BOAbl M 6ONbLUE YyCTOMUMBOCTU
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pacTteHWiAi K noneraHuo. PesynbTaTbl MofenbHbiX [10] v nonesbix onbiToB [5, 7, 11] ¢
3epHOBbLIMU Ky/bTypamu Mokasanu, 4to LSI Ha paHHMX 3Tanax OHTOreHesa MOBbIWIAET
aKTUBHOCTb  (DEPMEHTHOM U FOPMOH&/IbLHOW  CUCTEM pacTeHuiA, CTUMYINpYyeT
KopHeob6pa3oBaHMe. CNOCOOBHOCTb PacTeHU MPOTUBOCTOSATL CTPeccaM CBfi3aHa He TOJ/IbKO C
MHAOYKUMER BUOXMMNYECKNX MEXAHU3MOB, HO U C HAIMYMEM Y PacTeHUIA MOLLIHOM KOPHEBOW
cuctembl. MpPoOAYKTUBHOCTL 0BCa, MLUEHULUbLI M APYTUX 3N1aKOBbIX KyNbTyp TECHO CBs3aHa C
YBE/IMYEHVMEM MOLLHOCTU KOPHEBOW CUCTEMbI W BO3pacTaHMeM €& U3N0I0rNYecKon
aKTUBHOCTW.

Llenb gaHHOM paboTbl - OLEHUTb B YCNOBUAX MOAENbHbIX OMbITOB BAUSIHWE NIUTHUHHBIX
npenapatos, B TOM 4ucie WU cofepxawlero kpemHwmin (LSI, 5%Si), Ha yCTOMYMBOCTb
TECTMPYEMbIX Ky/IbTYp K He40CTaTKy Bnarn B rouee.

MaTepwvans! 1 meToabl
JIrHWHHBbIE NpenapaTtbl: TMAPONN3HbLIA AUTHUH (L) M NUTHOKPEMHMEBLIV MpenapaT Ha ero
OCHOBe C cofilep>XXaHneM KpeMmHusa 5% (LSI).
TecTupyeMble KynbTypbl: oBéc (Avena sativa) copta «Mara» m copta «Jumbo», sipoBas
nweHuua (Triticum vulgare) copta «Bjarne». BblGOp KynbTyp Obll 06YCNOBAEH WX
pa3NYHO 3aCyX0YCTOMYMBOCTbIO.
[na oueHKM aKTmBMpYylowero aercTtena LSi Ha pa3BUTUE KOPHEBOW CUCTEMbI PacTeHU Ha
paHHUX 3Tanax OHTOreHesa MOCTAaB/IEH MOAE/bHbIA OMbIT B OYMaXHbIX «KOHBEpPTax» C
ucnosb3oBaHMEM oBca copta «Mara», Ha KOTOPOM paHee B TOfIeBbIX YCNOBUAX B
3aCyLUNMBLIA rof Obla1 MOMYyYeH XOPOLUWMIA ypoXaii 3epHa Npu BHECEHUWN NIMTHOKPEMHUEBOTO
rnpenapara COBMeCTHO C ceMeHamMu BO Bpems cesa [12, 13].
OnbIT B BYMa>KHbIX «KKOHBEPTax».
OOGbeKT nccnefoBaHUA: pacTeHUA oBca copta «Mara.
OnbIT npoBogunn B TepmMo6noke npu Temnepatrype 20-22°C, nog NHOMUHECLEHTHbIMU
namnamy (oceeléHHocTb 2500 Lx). MpogomkKnTenbHOCTb SKCNEPUMEHTA - 14 AHEN.

Puc. 1. ByMa>KHbIi «KOHBEPT» B MOJSIN3ITUIEHOBOM MaTpoHe, Ha 1/3 o6béma
3aro/IHEHHOM BOAOW. MofenbHbI onbIT

Mcnonb3oBann OyMmadKHble «KOHBEPTbI» (puc. 1), CNoXeHHble TakmMm 06pa3om, 4TOGbI B
CKIafKy B BEPXHEl 4aCTM «KOHBEpPTa» MOXHO Obl/I0 BHECTWM JIMTHUHHbLIA Npernapar, a 3aTem
cemeHa. Mecta crmboB «KOHBepTa», B KOTOpble TMOMeLaIN CeMEHa, WUMenn OTBEPCTUSA
(amameTp okosno 0.1 mm). LLIMpuHa «koHBepTa» 12.5 cM, ANMHA B C/IOXKEHHOM BuAae - 14.0 cm.
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JINrTHWHHBIE NpenapaTbl BHOCWUN B CKaAKy OYMa)KHOro «KOHBEpPTa», MomeLliann ceepxy 5
CeMsIH N BYMaXKHbI «KOHBEPT» BCTABMANN B NPO3PaYHbIA MONUSTUNEHOBBIA NATPOH.
MaTpoHbl 3aKpennsAM  Ha [OepeBsAHHbIX LwWTatuBax W npuamBaan Bogy (/3 o06bEma
NnoAN3TUNEHOBOIrO NaTpPoHa).

Jlo3a IMrHUHHbBIX NpenapaToB: 35 Mr 1 70 Mr Ha 5 cemsaH (Macca 5 cemsiH paBHa 0.085 r), uto
COOTBETCTBYET BHECEHMIO Ha ra, COOTBETCTBEHHO, 80 Kr u 160 Kr npenapara.

MOBTOPHOCTL OMbLITOB 4-X KpaTHas.

CneKTpbl CAMPTOBbLIX BbITSXEK W3 /INCTbEB pacTeHU cHuMann Ha LAMBDA 25, UV/VIS
Spektrometer Perkin Eimer instruments.

KOpHEBYIO CUCTEMY pPacTeHWA TecTUPOBaIM Ha KaimbpoBaHHOM cKaHepe STD-1600+ c
ncnonb3oBaHuem nporpammbl Win Rhizo 2002 C.

BereTayMoHHbIV 3KCNEPUMEHT B 5 /1 cocyax.

O6beKkTamu uccnefoBaHUS ABNS/INCE pacTeHUs 0Bca copTa «Jumbo» m ApoBOM MLUEHULbI
copTa «Bjarne».

BeretauVOHHbIA ONbIT 3a/10KeH B Tenauue EnraBckoro ¢/X yHuBepcuTeTa B 51 cocydax
MwuTuepnmxa Ha TopthsHom cybcTpaTe, 060raléHHOM MaKpo- M MUKPO3/ieMeHTaMy NUTaHusA
pacTeHnii. CybcTpart: BepxoBoi Topd, npomssoautens «Laflora», Matsusa; pH 5.5, N 100-140
mr/n; P2Os 110-170 mr/n; K2O 190-290 mr/n. VicxofHas BNaXHOCTb cybcTpata 70%.
JINrHMHHbIE NpenapaTbl: BHOCUAW B MOBEPXHOCTHLIW CNoW cybcTpaTa nepes NoCeBOM CEMSIH:
3 r a.c. npenapara Ha 5 n cocyp (skemBaneHTHO 1000 kr/ra).

[MoceB ocyuwlecTBiann cyxmmu cemeHamu - 15 WITYK Ha cocypj. Vicnonb3oBann cemeHa u3
ypoXxas npeabiaywero roga, BCXOXeCcTb CcemsH: 96-98%. UYepes 20 pgHer BCxoAbl
NMPOPEXUBASIM U OCTaBAS/IN B COCYyAaXx MO 10 PacTEHUIA.

IMoBTOpPHOCTL ONbITOB 10-TU KpaTHas.

Temnepartypa Bo3gyxa B Tenauue: gHEM 25£3°C, Houbto 15+3°C M BIAXXHOCTb MOYBEHHOrO
cybcTpata nogaepXmMBasincb aBTOMaTUYECKOW CUCTEMOM ynpasneHUs. BNaXXHOCTb N3MEPSNU
CTaHAApPTHbIM MeTOAO0M BbicyLIMBaHMA npyn 105°C. MouBy nocse onpegeneHns BaXHOCTU
BO3BpaLlanv B cocyfbl.

PacTeHns oBca U MNLUEHWULbI BbIpaWMBA/IN NPU COAEepPXaHUU Bfarn B TOPAISIHOM cybeTpate
paBHOW, COOTBETCTBEHHO, 78-80% 1 80-82% ana dpas pasBuTus: KyuleHue (21-22), BbIXod B
TPYOKy (31-33) 1 KonoweHwue (52-58).

MCKyCCTBEHHYIO 3aCyXy co3faBasiv MpeKpalleHeM Nonmea pacteHUin B ctagmmn 31-33. Yepes
15 cyTOK nocse npekpawieHUs NonuBea cofep>kaHue Bnarn B cybctparte nog pacteHUsMM OBca
(ctagns passmTma 52-55) M nweHuubl (cTagmsa passutua 55-58) cHM3KAOCL B CpefHeEM,
COOTBETCTBEHHO, ¢ 78% pno 15%, nc 82% po 17%.

3acyxoyCcTOMUYMBOCTb pacTeHWiA OUeHMBaNM MO  CAeAyloWUM OCHOBHbIM MapamMeTpam:
BOAOYAEPXKMBaAKOLWAsA COCOOBHOCTb, MUHTEHCMBHOCTL TPaHCNMpaunum n oBOAHEHHOCTD.
OnpeaeneHne BOAOYAepPXXMBatOLLLEA CMOCOOHOCTU OCYLWECTBAANM no ApnaHgy [12, cTp.67-
68].

MHTEHCMBHOCTL TpaHCcnMpauun Orpenenssin BeCOBbIM MeTOAOM, OCHOBAHHOM Ha Y4YéTe
noTepn BOAbl MPU UCMIAPEHUN C eAMHULBI IUCTOBOM MOBEPXHOCTU B eANHULY BpeMeHun [13,
cTp.52-52].

OBOAHEHHOCTb NINCTLEB OLEHUBANU MOC/e BbicyLmMBaHus npu 105°C [14, cTp.49].

Jedourunt Boabl onpegensnn no [13, cTp. 18].

JedrumnTt OTHOCUTENBHOW OTHOCUTENIbHOM TyprecueHTHocTu (AOT) paccumTbiBanm no [13,
cTp.48-49].

CraTnctmnyeckyro 06paboTKy pe3y/ibTaToB NPOBOAUM MO nNporpamme Anova.
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Pe3ynbTaTbl U UX 06CY>KAeHME

Pe3ynbTaTbl MOLENbHOTO ONblTa B OyMa>kHbIX «KOHBEPT ax» MoKasanu, YTo Yepes 7 AHel
nocfie Hadana 3KCMepuMeHTa pasBUTME Ha3eMHOM 4acTu pacTeHWIA OBca B BapuaHTax ¢
JMTHUHHBIMW NpenapaTtaMmy He OT/IMYaIoCb OT KOHTPOJIbHOro BapmaHTa. KOpHW pacTeHui B
BapuaHTax C SIMFTHUHHLIMX NpenapaTaMyv Mo CPaBHEHUIO C KOHTPOJIbHbIM BapuaHTOM 6bln
60/ee pa3BeTBEHHLIMU N UMeNN 60/bLLEe MEeNIKUX KOPHEA.

Uepes 14 aHeii mocne Hadana 3KCrepMMEHTa OTMEYEHO MOJIOXNTEeNbHOe BNnSHMe bb! B go3e
35 Mr/«KOHBEpPT» Ha pasBUTUe pacTeHWi, MPOSABASAIOLLEeCS KaK B Jly4ylleM pasBUTUn
KOPHEBOM CUCTEMbI, TaK W HA3eMHOM 4acTu: NUCTbA UMeNu 605ee 3eNEHYH0 OKpPAackKy,
60NbLUYI0 NOWaAb NUCTOBOM NNacTUHKU N BOMbLUYIO Maccy, YeM B KOHTPO/SIbHOM BapuaHTe
M BapuaHTe C NUrHUHOM (puc. 2). Y pacTeHUin Ha hoHe 1251 nosiBUACA BTOPOW JINCT, B TO
BPEMS KaK B KOHTPO/ie ero He 6bl1s10.

Puc. 2. BNmaHne NUrHUHHbIX NpenapatoB (35 Mr / «KOHBePT») Ha pa3BUTUE PacTEHU
oBca copTa «Mara» 4epe3 14 gHeln nocne Havana aKcnepuMeHTa.

[Ona pacteHuin oBca Ha poHe b81 35 MIr/«KOHBEPT» MO CPABHEHUIO C KOHTPOMEM Macca
HaseMHO YacTm ysenmumsanacb ¢ 0.46r go 0.61 r v kopHevi ¢ 0.39 r go 0.45 r, COOTHOLLIEHNE
MacCbl Ha3eMHOM 4YacTM K Macce KopHei ¢ 1.24 go 1.77. Bonbline A[03bl JIMTHUHHbBIX
npenapatos (70 Mr) He crnoco6CTBOBaNN YBETUYEHMNIO MACChbl pacTeHUs.

Pe3ynbTaTbl TECTUPOBAHMS KOPHEBOM CUCTEMbI pPacTeHW A Ha Ka/MOpOBaHHOM CKaHepe
rnokasaauy, 4To Ha poHe B81 (35 Mr) MO cpaBHEHWIO C KOHTPOJEM B 2 pasa YBenmumnocb
UMCNO0 KOHYMKOB KOpHein: ¢ 84 go 176 mn KonmyecTBo pasBeTBneHuin: ¢ 97 go 194. O6was
ONMHa KOpHel OoAHOro pacteHuMs yBenmuunace ¢ 35.7cm go 43.4 cMm, 06bEM KOPHEBOW
cuctembl - ¢ 0.053 cms go 0.060 cm3. Ha choHe B Takxke yBe/IMUMIOCL UYMCNO KOHUMKOB
KopHel (140WT.) N KONNYeCTBO pPas3BeTB/EHMI (177wWT.), 0AHAKO, 06L1an A/IMHa ocTasach Ha
YPOBHE KOHTPO/IbHOIO BapmaHTa (34.2cM), a 06bEM KOPHEBOM CUCTEMbI BblN faXe HECKOJSIbKO
HWXe, YemM B KOHTposne (0.043 cm3). PeaynbTaTbl CKAHMPOBAHUS KOPHEBOW CUCTEMbI XOPOLLO
KOpPPEenMpyTcsa ¢ MOPMOSIOTMYECKMMU MOKasaTeIiMy Pa3BUTUS pPacTeHMid oBca Ha (hoHe
JITHNHHBIX nNpenapatoB: b npenapar He akTuBuposBas, a b8l akTMBMpoOBan passuUTHe
pacTeHUin Ha HayasibHbIX 3Tamax OHTOreHesa. AHa/M3 CMEKTPOB CMMPTOBLIX BbITSXKEK U3
NINCTbEB OBCa MOKasas, 4To Ha (poHe B8l MO CpaBHEHUIO C KOHTPO/IbHLIM BapuvaHTOM W
BapuUaHTOM Ha (POHE JINTHWUHA YBEIMYUIIOCL codepXXaHue xnopodmnna (665; 616 HMm),
KapoTuHonaos (434Hm) [15,cTp. 108] v nonudpeHonos (335 HM; 269 HM) [16,cTp.163], uTO
cBUAeTeNIbCTBYET 06 akTUBaLMM (DOTOCUHTETUYECKNX MPOLLECCOB Ha OHe bs I
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PesynbTaTbl MOAENbHOrO OMbiTa MNOATBEPAUAN TMOMlyYEHHbIE HaMW paHee [AaHHble O
CTUMY/IMPYIOLLEM AecTBUM LSi Ha pacTeHUs 0BCa, BbIPALLEHHOro Ha 6MoNorMyYeckoM rose:
JINCTbS MO CPaBHEHUIO C KOHTPOJIEM UMeNu 60/ee LUMPOKYHO SIMCTOBYHO MacTUHKY U Honee
APKYIO 3eNEHYI0 OKpacKy. CTaTUCTMYECKM [OCTOBEPHbI ObLIM pa3nnymsa 3HayvyeHWin Macchbl
Ha3eMHO YacTu U afcopompytoLein NOBEPXHOCTU KOPHeW B ¢haze MOMOYHOW CNesiocTy oBca.
O6uwas agcopbupytollass MOBEPXHOCTb KOPHEWM oBca B BapuaHTe ¢ 40 kr/ra LSi B 4.3 pasa
npesblWana KOHTPOsb [s, 7].
Pe3ynbTaThbl 3KCNepMMeHTOB B 51 BereTaunmoHHbIX cocyfax ( Tabnuua 1 mn 2) nokasanu,
YTO JIUTHUHHbIE nMpenapaTbl, BHECEHHbIE B BEPXHWUW CAOM TopgsiHoro cy6cTparta,
oborawéHHOro Makpo- U MUKPO3/IeMEHTaMU MUTaHWUSA, He OKa3a/In BAUSHUA Ha BCXOXECTb
CeMsH OBCa W SIPOBOI MLUEHMLbI, KOTOpasi KaK U B KOHTPOJ/1e 6bisia Ha YpoBHe 96-98%.
Mpn onTumManbHOM BOLHOM pe>XXume Ao chasbl KonoweHus (52-55) pasnuuus B passuUTum
Ha3eMHOIA YacTu pacTeHWA 0BCa Ha ooHe U 6e3 IMTHUHHbLIX NpenapaToB He BbISIB/IEHbI.
B chase konowleHMs macca HaseMHOW 4acTu oBca Ha qooHe L v LSi npeBblllana KOHTPOSIb,
COOTBETCTBEHHO, Ha 12% w1 18%. [ns aToi dhasbl pasBUTUS Y pacTeHu Ha doHe L 1 LSi 6bin
MeHbLUe fednumt Bogbl U OOT. Pasnnuua 3HayeHWid nepeyuncrieHHbIX MoKaszaTeneil 6biin
CTaTUCTNYECKN JOCTOBEPHBI (Tabnuuya 1).
MHTEHCMBHOCTb TPaHCMMpauMn M BOAOYAEpPXXMBaKOLLas CMNOCOOHOCTb pacTeHMn Ha (hoHe
JIMTHUHHBIX MpenapaTos 6blna Ha YPOBHE KOHTPOJIbHOIo BapuaHTa A0 hasbl KOMOLWEHUS.
Mpy NOHUXKEHHOM BOAOOGECMNEeYEeHUN NPOSIBNSETCS 61aronpUATHOE AECTBME JIMTHUHHbIX
npenapaToB Ha pas3BuUTUE pacTeHUi 0Bca. PacTeHus oBca B (pase KoOMoLWeHUs nocne
rnepeHecéHHOro BOAHOrO cTpecca Ha (poHe NUFHUHHbLIX NpernapaTtoB Obiin 60nee 3enéHble,
MIMeNN MeHbLLUe XENTbIX W 3aCOXLWWX NNCTbeB. Macca Ha3eMHO 4YacTu B BapuaHTax c L mc
LSi npeBblllana KOHTPO/Ib, COOTBETCTBEHHO, Ha 14% 1 Ha 32%. HaseMHasi 4yacTb pacTeHUIA B
BapnaHTe ¢ LSi umena camylo BbICOKYH OBOAHEHHOCTb: cofepXkaHWe BOAbl B JINCTbAX
coctaBuno ansa LSi, L, n KoHTpons, cooTBeTcTBEHHO, 62.5%, 56.3%, 56.9%, T.e. B BapmaHTe C
LSi copgep>kaHme BOAbl B IMCTbAX MPEBbILLIA/IO KOHTPO/b Ha 10%, B TO BpeMs Kak B BapuaHTe
c L cogep>xaHue BOAbl 6bI/I0 Ha YpPOBHE KOHTpons. OeduvuymT Boabl B BapmaHTax ¢ L mn LSi
6blN1 MEHbLLIE, YeM B KOHTPO/IE, COOTBETCTBEHHO, Ha 9.1% 1 13.3%.
Bogoypep>kmBaroLasi CrioCOOHOCTb pacTeHMid B BapuMaHTax C JIMFTHWHHLIMW MpenapaTamm
NPaKkTUYeCcKU OfMHAaKOBa U MpeBblllana KOHTPosb Ha 30 %. VIHTeHCUMBHOCTbL TpaHcnupauum
Ha ¢poHe L m LSi 6bina MeHblLUe, YeM B KOHTPOSE, COOTBETCTBEHHO, Ha 13.5% wun 20.8%
(Tabnuua 1).

Ta6bnnua 1.
BAnaHwme NMMrHUHHBLIX NpenapaTtoB Ha nokasaTenm BoLoo6ecrnev4eHHOCTU pacTeHUIA OBca

«Jumbo» B haze konoweHUA. Noces 12.04.2006.

Macca c MHTeHCUB-
= opepxa- BogoypepxuBawwas Cnoco6HOCTb, %
I 3eneHu, AOYAEP t ! HOCTb
© HUVe C.B. B Aedbunuynt AOT,
s cblpas T, . TpaHCcnu-
po HaseMHO 1.0 BOAblI, % %
o OAHO 0 0.5 yaca 1.5 yaca 2.0 uyaca pauun, r/m2

vyacTtum, % yac
*
pacteHune yac

®as3a pa3BuTuA 52 -55; onTumanbHoe Bogoob6ecnevyeHmne; 02.06.2006.

C 18.42 15.78 5.70 7.21 8.36 9.57 16.17 16.32 155.24
L 20.60 16.76 5.54 7.61 8.90 10.04 11.70 11.89 154.99
LSi 22.82 15.23 6.54 8.76 9.93 10.90 12.06 12.70 170.33
RSdb 1.118 1.43 0.895 1.392 1.782 2.122 3.027 3.060 24.930
® asza passuTtma 52 -55; oTcyTtcTBmue nonmsa 15 cyTok; 02.06.2006.

C 6.55 43.14 0.92 1.63 2.45 3.16 30.08 30.99 20.24
L 7.46 43.69 0.70 1.15 1.73 2.21 27.34 28.22 17.50
LSi 8.63 37.48 0.52 0.94 1.57 2.19 26.09 27.00 16.01
RS()05 1.123 3.035 0.370 0.606 0.906 1.060 3.219 3.530 3.552
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Takum  06pasoM, JIMTHOKPEMHMEBbLI  MpenapaT MO  COBOKYMHOCTW  MoKasaTesiei
3aCyX0yCTOMYMBOCTM OKasa/n Ha pacTeHUs OBca aHTMCTPECCOBOe [AelicTBue, 60/bluee, 4eEM
JINTHWH.

Mpy oNTUMaNIbLHOM BOAHOM pPeXXUMe, HauuHas ¢ (pasbl BbiXOAa B TPYOKy, BbIsiB/EHA
TEHAEHUMA  YBE/IMYEHUA MacCbl Ha3eMHOW 4acTu pacTeHUr SAPOBOM  MLUEHUUbI 1
BOAOYAEPXXMBAOLLEA CNOCOOHOCTU Ha (POHE MMTHUHHbLIX Npenapartos. AdedwvuuTt Boabl, 4OT
M UHTEHCMBHOCTb TpaHcnMpaumm 6bi1n Ha YPOBHE KOHTPOs (Tabnuua 2 ).

Ta6bnunua 2.
BnuvsiHne NUrHMHHBLIX NpenapaToB Ha NokKasaTesnn BoA006ecreyYeHHOCTU pacTeHUM
APOoBOI MNeHUUb! «Bnarve» B gpase KonowleHus. Moces 12.04.2006 T.

Macca MHTeHCUB-
- Copepxa- BoAOyAepXmnBawL an cnoco6HOCTb, %
T 3efieH U, Aoyhep t ! HOCTb
© HUue C.B. B Aedwvunt AOT,
s cblpas r, - TpaHcnwn-
% Ha3eMHOW 1.0 BoAbl, % %
o oAHoO 0 0.5 yaca 1.5 uaca 2.0 uaca pauuu, r/m2

yactun, % yac
pacteHue eyac

® aza pa3BuTma 55 -58; onTumanbHoe BopgoobecneveHune; 02.06.2006.

C 15.67 21.53 3.89 5.00 5.91 6.84 8.60 8.75 138.07
b 15.62 21.54 3.58 4.83 5.61 6.64 12.15 12.41 117.24
b81 17.87 21.57 4.43 5.31 6.28 6.83 6.29 6.40 132.60
1006 3.567 2.014 0.912 0.992 1.052 1.053 2.026 2.211 32.231
® a3za pa3sutua 5 -58; oTcyTcTBue nonmea 15 cytok; 02.06.2006.

C 7.04 44.46 0.78 1.14 1.50 1.96 45.27 46.33 49.79
b 7.77 43.21 0.91 1.60 2.12 2.62 42.36 43.52 36.63
b81 7.75 37.55 1.02 1.64 2.12 2.61 34.74 35.53 29.18

K30® 1.167 5.433 0.599 0.866 1.022 1.106 8.770 8.950 16.128

B dchase konoweHus (55-58) Ha hoHe IMTHMHHBLIX MPenapaTtoB MO CPaBHEHUIOD C KOHTPOJIEM
yBeNn4ymniacb Macca Ha3eMHOI 4YacTu pacTeHWUIA APOBOI MileHUUbl Ha 10%. OeduuuT Boabl U
AOT 6bin MeHbLLE, YeM B KOHTPOJIE TO/LKO A8 BapmaHTa ¢ bb!, cooTBeTCTBEHHO, Ha 27.0%
n 26.8%. Bopgoyaep>kmBarollas CMOCOOHOCTb WM MHTEHCMBHOCTb TPaHCAMpauMK pacTeHWUIA
nweHUUbl B (oa3e KOMOLUEHUA Ha OHe JIMTHWHHBLIX MpenapaToB OblM  Ha YpPOBHe
KOHTPOJIbHOI0 BapuaHTa.

Mpy NOHV>KEHHOM BoAo06GecneveHUN NPosiBASETCS 61aronpuATHOe AeNCTBME NIMTHUHHBIX
npenapaTtoB Ha pPasBUTUM PacTeHUIA SAPOBOM MLUEHWUUbI, Npu4YéM 6onee APKO, Yem Ha
pacTeHUaX OBca.

PacTeHus nweHWUbl B ha3e KOMOLIEHUS, MNoOc/e MNepeHecEHHOro BOLHOro cTtpecca Ha hoHe
b81 No cpaBHEHUIO C KOHTPOMEM M BapuaHTOM b OTAMYanNuCb Nydllen COXPaHHOCTbIO: Obln
6onee 3enéHble, MMeNN MEHbLLE XXENTbIX M 3acOXLUMX CTebnein n nuctbeB. Ha doHe b8l
pacTeHns 6blIM MNOYTU B 1.2 pPasa Bbllle, YeM B KOHTPOJe, Macca Ha3eMHOM YacTu pacTeHuii B
BapunaHTax ¢ b 1 b81 npeBbillana KOHTPOJIb Ha 10 %; Ha3eMHas YacTb pacTeEHMI B BapuaHTe C
b81 nyuile ypaep)kueana BOAYy, YeM B BapuaHTe C b M B KOHTPO/e: cofep)kaHue BOoAbl B
JNINCTbAX pPaBHO, COOTBETCTBEHHO, 62.5%, 56.8%, 55.5%. Copep>kaHme BOAbl B JINCTbAX B
BapvaHTe ¢ b81 npeBbilano KOHTPO/b Ha 12.5%, B TO BpeMs Kak B BapuaHTe ¢ b 6b110 Ha
YpoOBHe KOHTpons. Adedununt Boapl n 4OT B BapmaHTe ¢ 1[]1 6611 MeHbLUE, YeM B KOHTPO/E Ha
23.3%, B TO BpeMsa KaK B BapuaHTe C b 3TKW nokasaTenu OblIN NPaKTUYECKU Ha YPOBHE
KOHTPONS.

MHTEHCUBHOCTL TpaHcupaumm Ha qoHe b n b8l Oblna MeHblLUe, YeM B KOHTPOSe,
COOTBETCTBEHHO, Ha 26.4% 1 41.4%.

BofoynepymsatoLL,as crnocobHOCTb pacTeHU MLUeHULUbl B BapmaHTax ¢ b v ¢ b81 6blna Ha
YPOBHE KOHTpONs (Tabnuua 2 ).
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TakMm  06pasoMm, JIMTHOKPEMHMEBbIA  MnpenapaT MO  COBOKYMHOCTWM  MoOKasaTesiel
3aCyXOYyCTOMUYMBOCTM Ha PacTEHUSIX MLUEHMLbI, TaKke KaK M Ha pacTeHMsX OBca MoKasa
6onee CUbHOE aHTUCTPECCOBOE AENCTBUE, UEM JIUTHUH.

BbiBOAbI
Pe3ynbTaTbl MOAENbHbIX OMbITOB MOKa3aJn, 4YTO JSIMTHOKPEMHMEBLIM MpernapaT MoMOraeT
pacTeHMsIM 3epPHOBbIX Ky/bTyp afjanTUpoBaTbCA K TMOYBEHHOMY BOAHOMY CTpeccy.
MoBbILLIEHNE AHTUCTPECCOBOW YCTOMYMBOCTU OOYC/MOBNEHO CMOCOOHOCTHID  PACTEHUIA
doopMmpoBaTh Ha hOHe TUTHOKPEMHMEBOrO npenaparta 605ee MOLLHYI KOPHEBYH CUCTEMY,
obecrneumBaloLLylo Nydllee BOAOCHabXeHUEe W NMUTaHWe pacTeHWii. Macca Ha3eMHOW 4acTu
pacTeHWiA oBca W nNweHUUpbl, Ha cioHe LSi nocne 15-TM CyTOYHOro BOAHOrO CTpecca
npesblasia KOHTPO/b, COOTBETCTBEHHO, Ha 32% u 10%.
Ha coHe LSi HasemHas 4yacTb pacTeHWIA OBCa W MLUEHMLbI Nydlle yaep>Xusana Bogdy, Obin
MeHblWe  AedpMuMT  BOAbI M MHTEHCUMBHOCTb  TpaHcnupauun. Bogoyaepkusatoulas
CMOCOBHOCTL pacTeHUin OBca Oblfa Bbille, YeM B KOHTPOJIE; Y PaCTEHMI MLUEHULbl - Ha
YPOBHE KOHTPONS.
JINTHOKPEMHMEBBLIA MNpenapaTr MO COBOKYMHOCTM MoKasaTefneid 3acyXOyCTOMYMBOCTM Ha
pacTeHMsAX TMLUEHULbl, TakKXKe Kak W Ha pacTeHUsX OBca, Mokasan 60/ee cunbHoe
aHTUCTPECCOBOE AeCcTBUE, YEM JIUTHUH.

Summary
Every year drought and desertification leads to billiard dollar agricultural losses in the whole
world. One of the most efficient ways of the crops protection is the promotion of their natural
drought resistance. The aim of many leading chemical production companies is the research
of the compounds, providing this plant ability enhancement. The high attention is being
drawn to the natural plant growth regulators with the antistress and immunity protection
properties, since they have no negative influence on the soil and environment [1]. It is
described in literature, that Si-containing compounds can be used for enhancement of plant
resistance towards different stresses. It was found, that placement into the soil of Si-
containing compounds, able to be transferred into the soil solution, increases drought
resistance due to silicon accumulation in the leaf epidermis cell membranes, which prevents
excessive water evaporation.
Lignosilicon compounds (LSi), synthesized in the Institute of the Wood Chemistry on the
basis of hydrolysis lignin, which has been used as fertilizer and growth activator for the
cereals in the microfield and field environments, has shown favorable influence on the plants
development (oats, wheat) in the dry years.
The purpose of current work was to evaluate lignin compounds, including silicon containing
ones, on the plants tolerance towards water deficiency in soil on the model experiments basis.
The following lignin compounds were used: hydrolysis lignin (L) and the lignosilicon
compound, synthesized on its basis (LSi, 5% silicon). The following agricultural cultures
were tested: oats (Avena sativa), “Mara” brand, spring wheat (Triticum vulgare), “Bjarne”
brand.
Results of the model experiments in the paper “envelopes” have shown positive influence of
the LSi on the aboveground part and root system development of oats after 14 days
experiment. Weight of aboveground part has increased from 0.46 g to 0.61 g and roots from
0.39 gto 0.45 g for single plant in average.
Testing of the oats root system using calibrated scanner has shown, that on the background of
LSi number of root tips has increased almost twofold, from 84 to 176, and number of forks
from 97 to 194 comparing to control. Total root length of the single plant increased from 35.7
cm to 43.4 cm, root system volume - from ¢ 0.053 cms to 0.060 cm3.
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On the background of L number of root ends (140) and forks (177) increased as well, though
total length was on the same level as for control (34.2 cm), and root system volume was even
lower (0.043 cm'). Scanning results are in good correlation with morphological indices of
oats plant development on the background of lignin compounds - L did not activate plants
development on the first ontogenesis stages, but LSi did.

The favorable influence of lignin compounds on the oats and wheat was evident at the
decreased water supply (no watering for 15 days). At the earing stage oats grown on the
background of lignin compounds were greener, had less yellow and withered leaves. Weight
of the aboveground part was higher than for control by up to 14% and 32% for L and LSi
correspondingly. Aboveground part in the case of LSi had the highest water contents, water
contents in leaves was 62.5%, 56.3%, 56.9%, for LSi, L and control correspondingly. This
means, that in the case of LSi water content was 10% higher than that for control, though for
L it stayed on the same level. Water deficiency in the case of L and LSi was 9.1% and 13.3%
lower than in control, correspondingly. Water retention ability was 30% higher in comparison
with control for both lignin compounds. Transpiration intensity for L and LSi was 13.5% and
2 0 .8 % lower than that for control, correspondingly.

The favorable influence of lignin compounds at the decreased water supply conditions was
more prominent for wheat than for oats.

At the earing stage wheat grown on the background of LSi were greener, had less yellow and
withered leaves after water stress, than for L and control. At the background of LSi plants
were almost 1.2 times taller, than control ones, weight of aboveground part in the case of L
and LSi was 10% higher than for control; in the case of LSi aboveground part had better
retention that it was found for L and control - water contents in leaves was 62.5%, 56.8% and
55.5% correspondingly. In the case of LSi water contents in leaves was 12.5% higher than for
control, but was on the same level for L. Water deficiency and relative turgescence deficiency
were 23% less for LSi than for control, but these indices were practically on the control level
for L. Transpiration intensity for L and LSi was 26.4% and 41.4% lower than for control,
correspondingly.

Thus in has been shown on the model experiment level that lignosilicon compounds help
plants to adapt to water stress. Increase of antistress tolerance is explained by the plants
ability to form the powerful root system on the background of the lignosilicon compound,
which provides them with better water supply and nutrition. The weight of aboveground part
of oats and wheat after the 15-day water stress experiment exceeded control values for up to
32% and 10% correspondingly. Due to LSi addition aboveground part of oats had better water
retention, lesser water deficiency and transpiration intensity. Oats had shown better water
retention comparing to control values, wheat - on the same level, as control. In total on the
background of LSi wheat and oats revealed higher drought resistance than in the case of lignin
application. The most antistress effects were observed for oats.
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