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The influence of humates produced by “Shubarkol Komir” JSC on the germination
of seed material of various vegetable crops

The biological activity of humid substances is manifested in increasing the resistance of plants to unfavorable
factors and stimulating their metabolic processes, which has a positive effect on the growth characteristics of
both seed material and the vegetative part of the whole plant. The article examines the influence of humates
produced by “Shubarkol Komir” JSC during pre-sowing soaking on the germination of seed material of vari-
ous cultivated plants, and assessed their antifungal activity. Commercial humates “Ideal”, “Gumate 7+, and
“Biomaster” humates were used as comparison preparations. In the experiments, seed material of the follow-
ing crops and varieties was used: tomato, Siberian Yabloko variety; eggplant, Caviar Paradise variety; sweet
pepper, D'Artagnan variety; water cress, Abundant-leaved variety; radish, grade “5+”; nut. For tomato and
sweet pepper, the best content of humates in the solution for soaking seed material was 0.5%, for eggplant,
watercress, radish and chickpeas — 0.1%. The effectiveness and antifungal activity of “Shubarkol Komir”
humate is not inferior to commercial drugs used as reference drugs.
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Introduction

The following types of humates are distinguished depending on the predominant content of one or an-
other element — potassium, sodium and enriched with microelements.

They offer three main ways to use new generation humates in crop production: applying the prepara-
tions directly to the soil with fertilizers, seeds, and watering; pre-sowing treatment of seed or other planting
material, possibly in combination with fungicidal preparations; spraying green vegetative plants is also pos-
sible together with pesticides of various groups [1].

The biological activity of humates consists in their influence on the resistance of plants to unfavorable
factors, as well as in the stimulation of metabolic processes, which leads to better growth characteristics, es-
pecially in the initial stages of plant development. This is due to the presence of mineral components and
organic acids in humates, which contributes to the activation of plant growth processes and their protective
mechanisms. Pre-sowing treatment of seed material reduces the development of bacterial and fungal infec-
tions of seedlings and adult plants.

Due to the intensification of agriculture, as well as difficult climatic conditions in the region, the use of
humic preparations is becoming increasingly relevant and in demand [2—6].

Based on humates from weathered coals of the Shubarkol deposit, a humic fertilizer has been devel-
oped, which can increase the soil fertility of Central Kazakhstan, and also solves the problem of waste, since
previously this group of coals was stored without use.

Evaluation of the positive effect of humates on indicators such as germination, germination energy of
seed material, inhibition of the development of phytopathogenic mycoflora, will allow us to recommend the
widespread use of this fertilizer produced by Shubarkol Komir JSC.

Experimental

The object of research was humates provided by “Shubarkol Komir” JSC, as well as commercial solu-
tions of humates as reference preparations: humate “Ideal”, “Gumate 7+”, humate “Biomaster”.

The tested humates produced by “Shubarkol Komir” JSC (hereinafter referred to as GS) were diluted in
concentrations of 0.1%, 0.01%, 0.5%, 0.05% and 0.005%. Solutions of commercial humates were prepared
according to the attached instructions.

The seeds of the following crops were taken into the experiment:

- tomato, Siberian Apple variety;

- eggplant, Caviar Paradise variety;
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- bell pepper, D'Artagnan variety;

- watercress, Abundant-leaved variety;

- radish, grade “5+”;

- nut.

Before sowing, seeds were soaked for 24 hours in solutions of humates of various concentrations. Dis-
tilled water was used as a control. Experiments were carried out in quadruple repetition. Seed germination
was assessed in laboratory conditions using standard methods [7-9]. Germination was carried out in Petri
dishes on filter paper.

When germinating seed material, the degree of damage to seedlings and germinating seeds by fungal
diseases was assessed. Thus, minor fungal infection (+) — damage to 5-10% of seeds and seedlings, moderate
fungal infection (++) to 30% of seeds and seedlings; significant damage (+++) — from 30 to 50%; severe
(++++) — more than 50% of seeds and seedlings are damaged.

Results and Discussions

The results obtained as a result of germination of seed material of various vegetable crops after pre-
treatment in solutions of humates of various concentrations are presented in Tables 1, 2.

In tomatoes, the best results among comparison products were obtained with “Humate 7+ - 90.0% =+
4.5 germination energy and 100% germination rates. The same growth characteristics were obtained with
solutions of Shubarkol Komir humates at a concentration of 0.5%. Control values are 15% less.

When pre-treating bell pepper seeds, the best results among commercial preparations were shown by
humate “Ideal” — germination energy — 60.4%=+3.3 and germination — 75.0%+2.37. The use of GS in a
concentration of 0.5% led to the manifestation of better growth characteristics of pepper seed material,
83.0% =+ 4.5 and 96.0% =+ 4.62 germination energy and germination, which is more than 20% higher than
corresponding indicators for the best comparison drug considered. If we compare the data obtained with the
drug “Gumate 7+, then the growth characteristics after treating seeds with GS 0.5% will be 7.5 and 6 times
higher, respectively.

The eggplant seed material of the Caviar Paradise variety showed the lowest germination energy and
germination rate of all the studied cultivated plants: 22.3%+0.99 and 36.0%=1.3, respectively. The most ef-
fective of the commercial humate solutions used, “Biomaster,” increased the growth performance of eggplant
seed material of the studied variety to 35.0% + 1.06 — germination energy and up to 50.5% =+ 1.5 — germi-
nation. Indicators comparable to these data were obtained when seed material was treated with Shubarkol
Komir humate at a concentration of 0.1%: 36.3+1.3 — indicators of germination energy and 54.5+1.5 —
germination. A decrease in the content of humates in the solution for pre-treatment of seeds led to a decrease
in growth characteristics, but not below control values.

Table 1

The influence of different concentrations of humates on the energy of germination of seed material
of the studied crops

Experience option Tomato Sweet pepper Watercress Radish Eggplant Chickpeas
GS 0,1% 75,443,2 65,4+2.9 55,5+1,78 100,0 36,3+1,3 52,5+1,66
GS 0,5% 89,6+4,6 83,04+4,5 52,5£2,6 20,0+0,14 26,8+0,4 46,0+0,8
GS 0,01 % 77,34£3,5 25,5+1,2 72,5+4,75 58,0+1,3 30,3+1,8 48.2+1,9
GS 0,05% 80,2+3,3 58,3+£2,2 70,0+6,67 65,0+£3,4 26,3+0,3 50,0+1,71
GS 0,005% 55,842,5 45,0+1,8 65,0+4,1 87,0+3,8 30,0+0,7 32,5+0,93
Gumate ldeal 80,2+4,0 60,4+3,3 47,5+3,54 65,0+1,2 30,5+1,4 45,0+1,74
ggg:::e Bio- 79,3432 10,240,6 51,5434 55041,8 | 35,041,06 45,0+1,74
Gumate 7+ 90,0+4,5 11,4+0,8 60,0+3,21 45,0+1,5 25,5+1,32 25,0+0,33
Control, water 75,4+2,8 75,5+3,8 65,0+4,14 75,0+£3,7 22,3+0,99 0

Pre-sowing treatment of watercress seed material with humate solutions did not lead to a significant in-
crease in growth performance; almost all experimental options were worse or at the same level as the control
values. Moreover, the effectiveness of commercial preparations turned out to be lower than that of the stud-
ied humate produced by Shubarkol Komir. Among the concentrations under consideration, the best result of
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germination energy and germination was obtained when seed material was treated with a 0.01% HS solution:
72.5% + 4.75 and 86.0% + 5.66, respectively.

Interesting results were obtained when studying the effect of pre-treatment of radish seed material with
humates. Firstly, seed treatment with commercial preparations led to a decrease in growth rates compared to
control values.

Secondly, radish seeds soaked in Shubarkol Komir humates had a high growth rate; germination energy
in almost all experimental variants coincides with germination, which indicates rapid and friendly seed ger-
mination. The solution with a concentration of 0.1% had the best efficiency, and germination and germina-
tion energy in this case were 100%.

Table 2

The influence of different concentrations of humates on the germination of seed material of the studied species

Exgstrilgrr:ce Tomato Sweet pepper Watercress Radish Eggplant Chickpeas
GS0,1% 86,5+4,59 87,7+4,74 59,5+2,78 100,0 54,5+1,5 60,0+2,71
GS 0,5% 100 96,0+4,62 57,0+2,7 20,0+0,14 52,5+2,37 54,2420
GS 0,01 % 80,0+4,14 41,1+0,31 86,0+5,66 60,0£1,14 43,8+0,73 55,6£1,8
GS 0,05% 86,7+4,33 76,2+3,26 76,0+3,08 65,0+£3,4 32,3+0,7 57,5+1,53
GS 0,005% 69,3+1,75 60,2+3,61 76,5+2,12 91,0+2,73 49,340,7 47,5£1,66
Gumate Ideal 93,3+5,16 75,0+£2,37 52,5+1,61 75,0+3,4 41,3+0,44 57,5+2,89
ﬁggg‘:e Bio- 86,7+3,16 23,842,91 59,542,51 65,0+1,07 50,541,5 | 52,5+1,86
Gumate 7+ 100 16,7+0,86 70,4+4,5 50,0+2,5 37,0£1,6 55,0+1,77
Control, water 87,5+4,13 83,75+5,46 85,0+4,11 80,2+2,8 36,0£1,3 0

The chickpea seed material in the control, without pre-treatment with humates, did not sprout, i.e. we
can conclude that this crop requires mandatory pre-sowing preparation. The growth indices of seeds that un-
derwent pre-sowing treatment with the studied humates produced by Shubarkol Komir are similar to the data
obtained from seeds treated with comparison preparations. The best option is a solution with a GS concentra-
tion of 0.1%, the germination energy was 52.5%=1.66; germination — 60.0%=+2.71.

In addition, the ability of humate solutions to suppress the development of phytopathogenic fungi was
investigated (Table 3).

Almost all types of seeds were damaged to one degree or another by mold fungi in the control; chickpea
seeds experienced the greatest damage; more than 50% of the seed material was damaged.

Table 3

Comparison of the degree of damage by phytopathogens to seed material of various vegetable
crops after pre-treatment with humates

Experience
option

GS 0,1% - - - - - -
GS 0,5% - - - - - -
GS 0,01 % - - - - - -
GS 0,05% - - - - - -
GS 0,005% + - - - _ ¥
Gumate Ideal + - - - - —+
Gumate Bio-
master
Gumate 7+ - - - - - -
Control, water ++ + + + T+ P

Tomato Sweet pepper Watercress Radish Eggplant Chickpeas

Pre-treatment of seed material with humates leads to less damage to the seed material. Using the exam-
ple of pepper, watercress, radish and eggplant, we can conclude that contact with a solution of humates of
any concentration and from any manufacturer leads to inhibition of the development of phytopathogenic
fungi on seed material. Using the example of tomato and chickpea seeds, it can be seen that the concentration
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of the humate solution used for preliminary treatment matters. The content of humates produced by Shubar-
kol Komir in the solution should not be less than 0.05%, otherwise the effectiveness of the antifungal effect
is significantly reduced.

Conclusion

Despite the differences in the reaction of the seed material of cultivated plants, it can be concluded that
pre-treatment with humates produced by Shubarkol Komir leads to an increase in the growth characteristics
of the seed material compared to control indicators, and also has pronounced antifungal activity. In addition,
the described experimental data demonstrate that the studied humates have an effectiveness comparable to,
and in some cases greater than, the effectiveness of widely used commercial preparations of humic substanc-
es.
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«IlyoapkeJ kemip» AK eHaipeTiH ryMaTTapAbIH dPTYPJIi KOKOHIC TaKbLIAAPbIHBIH
TYKBIM/JIBIK MaTePHAJIbIHBIH OHYiHE dcepi

T'ymuHZIK 3aTTapIplH OMONOTHAIBIK OEJICEHAINIr OCIMIIKTEepIiH KOJalch3 (akToprapra TO3IMALIITIH apT-
THIPY/aH KOHE OJIApAbIH METaOOJMKAIBIK MPOIECTePiH BIHTATAHIBIPYIaH KepiHedl, Oy TYKBIMIBIK MaTepH-
aIpH 1a, OYKIT eCIMIIKTIH BEreTaTWBTI OOINITiHIH Jie ecy CHIaTTaMaliapblHa OH ocep eremi. Makamanma
«ybapken kemip» AK eHIIpreH rymMaTTapIsl €Tic alAbIHIAFBl CIHIPY Ke3iHIe OpTYpIi JaKbUIABI ©CIMIIIK-
TepAiH TYKbIM MaTepHalbIHbIH OHTILITITiHE dCepi KapacThIPUIBII, OJIApAbIH CaHbIpayKyJIaKKa Kapchl OeceH-
niniri 6arananpl. CanbICTBIpMalbl MpernapaTrrap peTiHAe KOMMepuusuibK rymartap «Maeam», «'ymat 7+»
xoHe «buomactep» rymaTtapsl KonaaHeuiabel. Toxipubenepnae kpi3aHak, «CuOHpckoe s07I0K0» COpThI; Oak-
naxat; «VkopHsIit Paii» coptbl; 6omrap Oypbiibl, «/['ApTaHbsH» COPTHI; €KIe-IIHBIPMaK, MOJI JKarbIPaKThI
copT; maiFaM, «5+» COpPTHI, -HOKAT CHUSKTHI JaKbUIAAP MEH COPTTAapJbIH TYKBIMIBIK MaTepHalbl Maimana-
HBUTIBL. KpI3aHak meH Gosrap OypBIIb YIIiH TYKBIMIBIK MAaTEPHANIBI CIHIpYTe apHaJFaH epiTiHAigeri ryMar-
THIH €H >kakchl Memmepi 0,5%, an OGakiaxaH, eKe-IUBIPIIBIK, [IajdFaM koHe Hokat yuriH — 0,1% 6ommsr.
«ybapken keMip» AK ryMaTeIHBIH THIMALTIN MEH caKbIpayKyJIaKKa Kapchl OSNCEHIUTITT ATATOH/IBIK TIpe-
mapaTTap peTiH/e KOJIaHbLIaThIH KOMMEPLHSJIBIK IpernapaTTapAaH KeM TYCIeH .

Kinm ce30ep: rymMarTap, TYKbIM MaTE€PHAIbI, AI/IBIH ajla OHJICY, OHY, OHY SHEPTUSICHI, CAHBIPAYKYJIaKKa KapChl
OeNCeHIITIK.
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M.K. Cmarynos, A.T. Cepuk6aii, A.JK. AnumkanoBa, /[.B. Arees, A.11l. /lonoHoBa

Bausinue rymaroB npousBoacTtBa AO «llly6apkoyb KOMHP)» HA BCX0KeCTh
CeMEHHOI0 MaTepuAaJia Pa3JIuYHbIX OBOIIHBIX KYJIbTYP

Buonornueckas akTMBHOCTh T'YMHUHOBBIX BEILECTB IPOSIBISICTCS B IOBBIIICHUM YCTOWYMBOCTH PacTEHHH K
HeOJIaronpuATHBIM (DaKTOpaM U CTUMYJIIMHM UX OOMEHHBIX HPOILIECCOB, YTO MOJIOKUTEIIBHO CKA3bIBACTCS HA
POCTOBBIX XapaKTEPHCTHKAX KaK CEMEHHOTO MaTepHalla, TaK U BETeTaTHBHOMN YacTH LENI0ro pacTeHus. B cra-
ThE PACCMOTPEHO BIUsIHUE ryMaToB HpousBoacTBa AO «Illy6apkons KOMHpP» MPH MPEANOCEBHOM 3aMaulBa-
HHUHU Ha BCXOXKECTh CEMEHHOTO MaTepHaia pa3lInyHbIX KyJIbTYypPHBIX PACTEHHH, IPOBEIECHA OL[EHKA UX MPOTHU-
BOrpHOKOBOH aKTUBHOCTH. B kauecTBe IpemapaToB CpaBHEHUsI HCIIOIb30BaIM KOMMepueckue rymatsl «Mme-
am», «['ymar 7+», «buomactep». B skcriepuMeHTax UCIONIb30Balll CEMEHHON MaTepHuall CIEAYIOIUX KyJIbTYp
U COpPTOB: TOMaT, copT «Cubupckoe SI6mo0Kko»; GakmaxaH, copt «MxopHsi Pait»; meper 6onrapckuii, copt
«J1” ApTanbsHy; Kpecc—canat, copT «OOMIEHONUCTHEINY; pemuc, copT «5+»; HyT. st TomMaTa 1 nepma 6oi-
rapcKoro Jy4IIMM COZAEp:KaHHEM I'yMaTOB B pacTBOpE Ul 3aMauuBaHUSA CEMEHHOIO MaTepualla 0Ka3alaoch
0,5 M %, o GaknaxkaHa, kpecc-canara, peauca u Hyra — 0,1 %. DddekTuBHOCT U TPOTHBOIPUOKOBAsK aK-
tuBHOCTH rymaTa AO «lllyGapkonb KoMup» He yCTYMaeT KOMMEPUECKUM MperapaTaM, UCTIOIb30BAHHBIM B
KauecTBE MpenapaToB CPaBHEHUS.

Kniouesvie criosa: Tymatsl, CEMEHHOM MaTepHa, MpeaBapuTeabHas 00paboTKa, BCXOKECTh, SJHEPTUS IIpopac-
TaHUs, IPOTHBOTPHUOKOBasI aKTHBHOCTb.
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