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Assessment of the effect of humates produced by
“Shubarkol Komir” JSC on germination of vegetable seeds

Humic preparations are valuable sources of humic acids, which increase soil fertility and have growth-
regulating activity on agricultural crops. Application of new humic preparations from local weathered coals
allows providing agricultural producers with domestic preparations. To identify the optimal doses of applica-
tion, we conducted a series of experiments on germination of vegetable seeds to increase their germination.
The results of the study showed that humic preparations in different concentrations may not have the same ac-
tivity on the seeds of plants of different species. The best germination rates are as follows: for white cabbage
seeds after soaking in a solution of potassium humate at a concentration of 0.005 %, for eggplant seeds — a
mixture of potassium and sodium humate at a concentration of 0.5 %, for tomato seeds — potassium humate
0.005 %, for sweet pepper seeds — a mixture of potassium and sodium humate 0.005 %, for cucumber seeds
— a mixture of potassium and sodium humate 0.01 %. The results can be used for agricultural and green-
house applications.

Keywords: humic preparations, seed material, vegetable crops, pre-sowing soaking, germination, germination
energy.

Introduction

Humic substances (or humates) are high-molecular polymers of irregular structure, which are formed in
nature (soil, peat areas, coals, bottom sediments, etc.) as a result of transformation of dead biomass of plants
and animals. Biological activity of humates was discovered in the late XIX century [1]. Humate production
is carried out from a wide range of raw materials: coals, peats, soil extracts, composts, sapropels, wastes of
organic origin [2].

Humic preparations are used as organic fertilizers, natural stimulants to activate seed germination and
plant growth, to improve soil fertility, for remediation of contaminated soils, as feed additives for farm ani-
mals and birds [3—5]. The possibility of using humic preparations for detoxification of oil products and salts
of heavy metals is known [6, 7]. Given the diversity of processes for obtaining humic substances, sources of
organic raw materials for their production, humates themselves may differ in structure and biological activi-
ty.

Based on the prospects of their widespread use in agriculture and environmental protection, there is a
need for comprehensive testing of new humic preparations to determine their biological activity, develop
principles of agro-system management and biosafety assessment.

An important advantage of humic substances is their relatively low cost and the availability of large re-
serves of raw materials (including weathered coal), which allows for the production and use of preparations
based on them in agricultural and environmental technologies.

In Central Kazakhstan, “Shubarkol Komir” JSC has developed fertilizers based on humates from
weathered coals from the Shubarkol deposit, which can be used in agriculture and vegetable growing, in par-
ticular, to increase the germination of vegetable seeds.

The purpose of our work was to study the effect of humates produced by “Shubarkol Komir” JSC on
germination of seeds of some vegetable plants.

Experimental

The objects of research were humates provided by “Shubarkol Komir” LLP: potassium humate, a mix-
ture of potassium humate and sodium humate (2:1 ratio), distilled water served as a control. The tested
humates were diluted in concentrations of 0.1 %, 0.01 %, 0.5 %, 0.05 % and 0.005 %.
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Seeds of the following vegetable crops were taken in the experiment: white cabbage, eggplant, toma-
toes, cucumbers and sweet pepper.

Experiments to assess seed germination were conducted in laboratory conditions based on standard
methods [8—10]. Germination was carried out on Petri dishes on 2-layer filter paper (Fig.) in 4-fold repeti-
tion. Plant seeds were soaked for 24 hours in appropriate humate solutions.

Figure 1: Pre-sowing soaking of vegetable seeds in humate solutions

Statistical processing of data was carried out using the online calculator https://medstatistic.ru/ and Ex-
cel program, the mean germination rates and germination energy with deviation were estimated, the reliabil-
ity of the results was evaluated on the basis of Student's criterion.

Results and Discussion

The analysis of germination indices on the background of potassium humate and a mixture of potassium
humate and sodium humate for different crops were not the same. Thus, for white cabbage seeds, the best
germination indices were observed on the background of potassium humate at a concentration of
0.005 % (Table 1); in this variant, seed germination was 63.4 %, germination energy — 51.2 %, as well as
for the same type of humate at a concentration of 0.01 %. Germination and germination energy amounted to
60.8 and 41.2 %, respectively. For the other variants, the viability indicators were significantly lower than
the control values, or at the level of the control — preliminary soaking in water.

Table 1

Indices of germination and germination energy of white cabbage seeds on the background
of application of different concentrations of humic preparations

Experiment variant Germination energy,% Germination,%

Control (water) 30,5+0,6 38,5+0,8
0.5 % humate K 11,4+0,2* 13,5+0,1*
0.1 % humate K 10,0+0,3* 20,8+0,4*
0.01 % humate K 41,2+1,1 60,8+3,6*
0.05 % humate K 8,9+0,1* 12,0+0,3*
0.005 % humate K 51,243,0* 63,4+2,7*
0.1 % K-Na humate 20,0+0,4* 32,0+0,5
0.01 % K-Na humate 20,0+0,4* 22,3+0,5
0.5 % K-Na humate 0 0
0.05 % K-Na humate 29,8+0,6 31,2+0,9
0.005 % K-Na humate 30,7=0,6 32,3£1,2
*Note — Significance of differences of indicators from control at P<0.05

Cepusi «Buonorus. MeamuuHa. leorpacusi». 2024, 29, 4(116) 71



E.N. Martynova, S.E. Dadyka et al.

Combined application of potassium and sodium humate at a concentration of 0.5 % resulted in the ab-
sence of cabbage seed germination.

The germination efficiency of eggplant seeds was at a rather low level. The best germination indices
were recorded on the background of potassium and sodium humate mixture in concentration of 0.5 %, in this
variant of the experiment germination was 90.0 %, germination energy — 40.6 % (Table 2), which signifi-
cantly exceeded similar indices for the control variant. Lower indicators were observed for the humate mix-
ture at a concentration of 0.1 %, germination and germination energy were 60.0 and 52.5 %, respectively.

Table 2

Indices of germination and germination energy of eggplant seeds on the background of application
of different concentrations of humic preparations

Experiment variant Germination energy,% Germination,%

Control 10,5+0,1 40,8+1,2
0.5 % humate K 11,2+0,2 51,5+2,3*
0.1 % humate K 41,4+0,9* 44,6+1,3
0.01 % humate K 20,3+0,4 23,44+0,5*
0.05 % humate K 43.2+1,0* 45,8+0,8
0.005 % humate K 20,0+0,6 23,54+0,2*
0.1 % K-Na humate 52,5+£2,7* 60,0+£3,2*
0.01 % K-Na humate 10,0+0,2 11,3+0,2%*
0.5 % K-Na humate 40,6£1,8* 90,0+4,1*
0.05 % K-Na humate 21,2+0,4 30,4+0,6*
0.005 % K-Na humate 10,0+0,1 18,240,3*
*Note — Significance of differences of indicators from control at P<(.05

The optimal concentration for potassium humate is 0.5 %, which increased germination up to 51.5 %.
The other variants exceeded the control values, but were significantly lower than the specified concentra-
tions.

Tomato seeds showed good germination rates. Practically all variants, except for potassium humate
0.5 %, showed germination rates above or at the level of control parameters. Maximum germination values
were obtained on the background of potassium humate at a concentration of 0.005 %. Seed germination was
90.3 %, germination energy 70.0 % (Table 3).

Table 3

Indicators of germination and germination energy of tomato seeds on the background of application
of different concentrations of humic preparations

Experiment variant Germination energy,% Germination,%
Control 40,6+0,9 45,6+0,8
0.5 % humate K 11,5+£0,2%* 20,7+0,2*
0.1 % humate K 52,4+1,8 55,2+1,5%
0.01 % humate K 41,5+0,6 44,6+0,7
0.05 % humate K 51,6+1,8* 55,0+1,7*
0.005 % humate K 70,0£2,5* 90,3+4,1*
0.1 % K-Na humate 53,2+1,4* 51,9£2.2
0.01 % K-Na humate 70,3+2,9* 82,0+3,3*
0.5 % K-Na humate 70,8+2,3* 70,1+£3,8*
0.05 % K-Na humate 40,4+0,5 60,8+3,0*
0.005 % K-Na humate 30,0+0,5* 41,2+1,0

*Note — Significance of differences of indicators from control at P<0.05

For the mixture of potassium and sodium humate, the highest germination rates were observed for the
concentration of 0.01 %, at which germination was 82.0 % and germination energy 70.3 %.

The seed material of sweet pepper confirmed the data made on the previous crop. Potassium humate at
concentrations of 0.5 % and 0.01 % had a depressing effect on germination, as seed germination in these var-
iants of experiments was significantly lower than the control values (Table 4).
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Table 4

Indices of germination and germination energy of sweet pepper seeds on the background of application
of different concentrations of humic preparations

Experiment variant Germination energy,% Germination,%

Control 70,4425 80,8£3,6
0.5 % potassium humate 61,6422 65,442 3%
0.1 % potassium humate 80,5+3,3* 91,5+4,1*
0.01 % potassium humate 51,0+1,2 54,242 5%
0.05 % potassium humate 80,0+£3,1* 90,5+3,4*
0.005 % potassium humate 72,8427 81,9+2,6
0.1 % K-Na humate 71,0£2,0 80,5+3,0
0.01 % K-Na humate 74,3£2,6 78,4+2,2
0.5 % K-Na humate 62,4420 83,4+2,6
0.05 % K-Na humate 54,5+£2,0* 70,0£2,2
0.005 % K-Na humate 72,3+£2,4 93,4+3,1*
*Note — Significance of differences of indicators from control at P<0.05

Significantly higher germination indices were obtained in the variant of application of potassium and
sodium humate mixture at a concentration of 0.005 %, at which germination was 93.4 % and germination
energy 72.3 %; and for potassium humate at a concentration of 0.05 % — germination was estimated at
90.5 %, germination energy 80.0 %.

When testing humic preparations on cucumber seeds, an insignificant difference was established in
comparison with the control (Table 5). Significant excess over the control was observed on the background
of presowing soaking seeds in the solution of potassium and sodium humate mixture at a concentration of
0.01 %. Germination and germination energy in this variant amounted to 100 %.

Table 5

Indices of germination and germination energy of cucumber seeds on the background of application
of different concentrations of humic preparations

Experiment variant Germination energy,% Germination,%

Control 90,4+4,2 92,5+3,8
0.5 % humate K 90,0+3,3 96,4+4,2
0.1 % humate K 92,5+3,8 95,0£3,6
0.01 % humate K 71,6+2,4* 72,5£2,7*
0.05 % humate K 90,7+1,9 92,8441
0.005 % humate K 82,6+2,5 85,6+3,3
0.1 % K-Na humate 93,3+2.9 94,8+3,0
0.01 % K-Na humate 100+0,0* 100+0,0*
0.5 % K-Na humate 92,5+2.4 95,6+4,0
0.05 % K-Na humate 91,8+2,2 92,3+2,5
0.005 % K-Na humate 94,0+3,1 95,3+3,0
*Note — Significance of differences of indicators from control at P<(.05

On the contrary, the concentration of potassium humate 0.01 % had an inhibitory effect on the germina-
tion of cucumber seeds.

Conclusion

Thus, pre-sowing soaking of vegetable seeds in solutions of humates produced by “Shubarkol Komir”
JSC allows to significantly increase germination and germination energy. The best germination indices were
observed for white cabbage seeds after soaking in potassium humate solution at a concentration of 0.005 %,
for eggplant seeds — potassium and sodium humate mixture at a concentration of 0.5 %, for tomato seeds —
potassium humate 0.005 %, for sweet pepper seeds — potassium and sodium humate mixture 0.005 %, for
cucumber seeds — potassium and sodium humate mixture 0.01 %.
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«yb6apkes Kemip» AK eHaipres rymarrapablH KOKOHIC
eciMiKTepi TYKbIMIAPBIHBIH OHYiHE dcepiH Oarajay

T'yMuHAI penapaTTap TOIBIPAK KYHAPJIbIFBIH apTTHIPATBIH JKOHE aybUILIAPYaLIbUIBIK JaKbUIIapbIHbIH OCYiH
peTTeiTiH OenceHaitiri 6ap ryMHUH KBIIIKBUIAAPBIHBIH KYHIBI Ko3i. JKeprijikTi MOpbIFaH KeMipiepAeH *KaHa
TYMHUHJI IpenapaTtapibl KOJJIaHy aybUl LIapyallbUIbIFbl TayapblH OHAIPYLIIEpAl OTaHbIK [IpernapaTTapMeH
KaMTaMachl3 eTyre MYMKiHIik Oepeni. KompmaHyIblH OHTalibl Mo3amapblH aHBIKTAY YHIH 0i3 KOKeHiC
TYKBIMIAPBIHBIH OHTIIITITIH apTTHIPY YIIiH OipHeme Taxipubenep Kyprizaik. 3epTTey HaTHKenepi apTypii
KOHIICHTpaLUsJaFrbl TYMHHAI IpernapaTrTapibl SpTYpil TYpHeri eciMAiKTepliH TyKbIMaapbelHIa Oipaeit
OesiceniTikke ue 60IMaybl MYMKIH €KeHIH KopceTTi. AK KbIpbIKKaOaT TyKbiMbl 0,005% KOHLEHTpalusaarsl
KaJlMii TYMAaThIHBIH epiTiHgiciHe, OaknaxaH TykbIMbl — 0,5% KOHIGHTpauusgarbl KaJIMd MEH HaTpui
TYMaTTapbIHBIH KOCTIAChIHA, KbI3aHAK TYKbIMaapsl — 0,005% xammii rymaTsiHa, TOTTI OYpHII TYKBIMAAPH —
0,005% xanmit MEH HaTPUH T'yMaTBIHBIH KOCTIAChIHA, KusAp HoHAepi — 0,01% kanmif ryMaThIHBIH KOCTIACHIHA
JKOHE HaTpuiire OaTHIPHUIFAHHAH KEHiH €H XKaKChl OHy KOPCETKIITEpiH KOPCETTi.

Kinm ce3dep: ryMuHIIIK TIpeniapaTTap, TYKbIM MaTepuallbl, KOKOHIC JaKbUIIaphl, €Ty alIbIHIAFE CIHIpY, oHY,
©HY SHEPrusChl.
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Ouenka 3¢ dexra rymaros npoussoacrsa AO «IlybapkoJb koMup»
Ha MPOpacTaHue CeMAH OBOLIHBIX PAaCTeHHH

I'yMHHOBBIE HpenapaThl SBJSIOTCS LEHHBIMH HCTOYHUKAMH T'YMHHOBBIX KHCJIOT, KOTOPBIC MOBBIILIAIOT ILIO-
JIOpO/IE TIOYBbI, OKa3bIBAIOT POCT-PEryIMPYIONIYI0 aKTHBHOCTh HA CEJIbCKOXO3AHCTBEHHBIE KYJIbTyphl. Hc-
TI0JTb30BAaHNE HOBBIX TYMHHOBEIX IIPENapaToOB M3 MECTHBIX BEIBETPEIIBIX YIJICH ITO3BOJISIET O0OSCIICUUTh Celb-
CKOXO3SIMCTBEHHBIX IIPOU3BOJUTENCH OTEUECTBEHHBIMH IpenapaTaMi. J{JIs BEISBIEHHS ONTUMANBHBIX 03
NpUMEHEHHs] HaMH NPOBEJICH PSZ OIBITOB 110 MPOPACTAHHIO CEMSIH OBOLIHBIX KYJBTYDP JUISl ITOBBIMICHHS MX
npopacTanusi. Pe3ynbTaTsl HCCIEIOBaHUs OKa3aiy, YTO I'YMHUHOBBIE IperapaThl B pa3HbIX KOHIEHTPALUIX
MOT'yT OKa3blBaTh HEOJMHAKOBYIO aKTHBHOCTh HAa CEMEHa PAacTeHWil pasHbIX BUIOB. Jlydmime moka3zaresn
HPOpaCTaHMS CIIEAYIOLINE: VIS CEMSH KaIyCThl O€JIOKOYaHHOM 110C/Ie 3aMaulBaHUsL B PACTBOPE I'yMarta KaJlus
B KkoHueHTparuu 0,005 %, mnsa cemsH Oakila)kaHOB — CMECh T'yMaTOB Kalusl U HaTpHs B KOHLEHTpPALUH
0,5 %, misa cemsH TomatoB — rymar kanus 0,005 %, s ceMsiH mepua cIagKoro — CMeCh TymMara Kajlus ’
Hatpust 0,005 %, s ceMsH oryproB — cMech rymata kamus 1 Hatpust 0,01 %. Pe3ynprars MOTYT HCTIOND-
30BaThCA VIS NIPUMEHEHHS B CEIbCKOM U TEIUIMYHOM XO3HCTBaX.

Knrouegvie cnosa: TyMUHOBEIE IIpeTapaThl, CCMEHHON MaTepHal, OBOLIHEIE KYJIBTYPEI, IPEAIOCEBHOE 3aMa-
YHBaHUE, BCXOXKECTh, SHEPTUS TPOPACTAHMUS.
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