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Abstract

The article contain information about the effectiveness of the use of humin fertilizers, like a Lighohumate
and Agrostimulin and their comparison between themseves on growth and development of Sudan grass
(Sorghum sudanense L.) in the conditions of Northern Kazakhstan. Applicated fertilizers does not used before to
grow and get a harvest of Sudan grass in the conditions of North Kazakhstan. To improve the quality of the crop,
to avoid soil depletion and the appearance of diseases in the soil and on plants, it is advisable to use fertilizers,
namely organic fertilizers. The fertilizers «Agrostimulin», «Lignohumate» tested in the work.

Results presented by tables. Sudan grass very valuable feed crop for livestock because of it is a drought-
resistant high-yielding crop, it has the property of growing well after mow down, ecological plasticity,
universality of use, and high nutritional value. The work contain information about density of standing, linear
growth, and productivity of plants of Sudan grass.

Key words: Lignohumate, Agrostimulin, Sudan grass, field experience, vegetation period, presowing
treatment by fertilizers, double treatment by fertilizers.

INPUMEHEHUWE JIUTHOT'YMATA U ATPOCTUMYJIMHA JISA POCTA
M PASBUTHUSA CYJAHCKOM TPABBI (SORGHUM SUDANENSE L.) B YCJIOBHSIX
CEBEPHOI'O KA3BAXCTAHA
MaaueBa AH.!
LTCKTY um. M. Kosvibaesa, [lemponasnosck, Kazaxcman
Mayaayckac A.
? Ynueepcumem Bumaymaca Maenyca, Kaynac, Jlumea

AHHOTANMA

B crarbe npuBoasrcst cBeneHHs 00 3((HEKTUBHOCTH NPUMEHEHUs] T'YMHHOBBIX yIOOpEHHMH, TaKkHX Kak
JlurorymaT n ArpoCTHMYJIHMH, U MX COIIOCTAaBICHUH MEXAY COOOH IO POCTYy W PasBUTHIO CYJaHCKOW TpaBbl
(Sorghum sudanense L.) B ycioBusix CeBepHoro Kazaxcrana. [{is yiaydlieHust KauecTBa ypoxkasi, BO H30exaHue
MCTOLICHUSI [TOYBHI M TIOSIBJICHUS OOJIE3HE! B MOYBE U Ha PACTEHHAX LIEJIeCO00pa3HO MCIOJIb30BATh YI00peHH s, a
UMEHHO OpraHmueckue ymoOpeHus. YmoOpeHus «ArpocTuMynuH», «JluraorymaTt» ompoOoBaHbl B paborte.
[IpumeneHHBIE yIOOpeHHs paHEe HE HMCHONB30BAINCH UIS BBIPALIMBAHHUA W TIOMYYCHHUS YpOXKas CYHaHCKOMH
TpaBsl B ycnoBusix CeBepHoro Kasaxcrana. Pe3ynpraTsl mpenacrasiensl Tabnunamu. CynaHcKas TpaBa sBISIETCS
OYEHb ILIEHHOM KOPMOBOM KyJbTYpOH JJIi CKOTa, IIOCKOJBbKY OHa SBJISETCS YCTOMYMBOM K 3acyxe
BBICOKOYPOXKalHOH KyJIbTYpO#, 00namaeT CrIocOOHOCTBIO XOPOIIO PAacTH IOCHE KOIICHHUS, JKOJIOTHYECKOH
IUTACTUYHOCTHIO, YHHBEPCAILHOCTHIO HCIIOIB30BAaHMS M BBICOKOM MHUIEBOH IEHHOCThIO. PaboTta comepxut
UH(OPMALIUIO O TYCTOTE CTOSIHUS, JIMHEHHOM POCTE, U YPOKAIHOCTH PacTeHU CyJaHCKOW TPaBhI.
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IHNEH ATPOCTUMYJIMH/I KOJJAHY
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M. Kosvibaes amvinoazer CKMY, Ilemponasn, Kazaxcman
A. l'[aynaycrcac2
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AHjgaTna

Maxkamaga Conrycrik Kaszakcran karmaiibrana cyman meOiHiH (Sorghum sudanense 1.) ecyi MeH namysr
ymin JlurHorymar >koHe ATPOCTUMYNIHMH CHSKTBI TYMHHZII THIHAMUTKBIITApIBl KOJMAHYIBIH THIMIUTT XKoHE
onmapIsl ©3apa CaJbICTBIPY Typalbl MaliMeTTep Kenripinemi. EriHHIH camachlH jkKaKcapTy YIUiH, TOTBIPAKTHIH
CapKBUIYBIH JKOHE TOIBIPAKTa KOHE OCIMIIKTEepAE aypylaplIblH TNaijga OOJMybIH OOJNIbIpMay  YIIiH
THIHAUTKBIIITAP/IBI, aTall aWTKAHIA OPTaHUKAIBIK THIHAWTKBIITAPIB MaiJalaHy OPBIHIBI. «ATPOCTUMYIIHHY,
«JIlurHoryMaTy THIHANTKBIMITAPE JKYMBICTa ChIHANFaH. KoJJIaHbUIFaH ThIHANTKBIITAp OYpeiH CONTYCTIK
Kazakcran skarnmaiiblHIa cygaH me0i OHIMIH ecipy JKoHe aily YIIiH NaljanaHbulFaH >KOK. HoTwmxenep
kectenepmer OepinreH. CymaH me0i Majn YVINH ©Te KYHIBI JKEM-IIen OOJbIN TaObLIaIbl, OUTKCHI O
KYPFaKIIbLUIBIKKA TO3IMJIUIITT JKOFapbl OHIMJI JAKbLUT OOJIBIN TaObUIAIBI, CyapylaH KEWiH kKaKChl ©ce anajbl,
JKOJIOTUSUIBIK, MKeMIUTIK, oMOeban naiiianany »oHe KOFapbl a3bIK-TYJIK KYHABUIBIFBI 0ap. ¥ ChIHFaH JKYMbIC
cynaH me0i eCIMIIKTEpiHiH KaIbIHIBIFBI, CHI3BIKTHIK OCYi, YXKOHE OHIMJIIIIT] Typalbl aKIapaTThl KAMTHIHL.

Tyiiingi ce3mep: JlurHOorymar, ATpOCTUMYNHH, CyZaH me0i, Jama ToKipuOeci, BEeTeTAIMsUIBIK Ke3eH,
TBIHAWTKBIIITAPMEH €Ty allJIbIH/AFbl OHJICY, THIHAWTKBIIITAPMEH KOC OHJICY.

Introduction

In the forest-steppe zone of Northern Kazakhstan, natural and climatic conditions is the
most optimal for cultivating the sudan grass (Sorghum sudanense L.) crops, and therefore
there is an opportunity to introduce energy-saving technologies based on perennial and annual
grasses [1].

Sudan grass is a drought-resistant high-yielding crop, it has the property of growing
well after mow down. Sudan grass is cultivated for green fodder, silage, hay and grain.More
favourable to use sudan grass in multicomponent silage form [2].

To improve the quality of the crop, to avoid soil depletion and the appearance of
diseases in the soil and on plants, it is advisable to use fertilizers, namely organic fertilizers.
The fertilizers «Agrostimuliny, «Lignohumate» tested in the work.

«Agrostimuliny is a plant growth stimulant, which most effectively manifests its
qualities when used on crops of cereals, leguminous crops, winter and spring rape,
buckwheat, corn, oil crops, sugar beet, perennial grasses [3].

«Lignohumate» is a highly effective and technological humic fertilizer with
microelements in chelated form with the properties of growth stimulant and antidepressant.
«Lignohumate» has a wide range of effects on plants. Its properties are evident in all major
crops [4,5].

Material and methods

In the research work used methods of selection, systematization, determination,
recording, analysis and processing of the material.

The research work was conducted in 2015 in June.
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The experimental part of the study on the effectiveness of fertilizers on the sowing of
Sudan grass was carried out in limited partnership North-Kazakhstan Research Institute of
Plant Growing and Livestock.

For the experiment, were performed field experiments in 4-fold replicas and 5 variants
on a plot of 25-45 m” in 2015. For scientific research were taken 3 varieties of Sudan grass.
There are: Tugai, Novosibirskaya 86, Kinelskaya 100.

The rate of Agrostimulin application for seed treatment is 20-25 ml / t, for spraying
crops - 10-15 ml / ha. Average consumption of Lignohumate per 1 ton of seeds was 0,5-0,75
liters liquid modifications [6].

Results and discussion

To perform the experiment, were selected 3 varieties of Sudan grass: Kinelskaya 100,
Tugai and Novosibirskaya 84, which were studied in 5 variants, one of which was a control
one, without treatment with fertilizers and growth stimulators. All subsequent versions had an
experimental setting. Each variant in the work was labeled as follows: control - variant 1, seed
treatment with the growth stimulator «Agrostimuliny - variant 2, seed treatment with
microfertilizer «Lignohumate» - variant 3, seed treatment + plant treatment during the
tillering phase by the growth stimulator «Agrostimuliny - variant 4 , seed treatment + plant
treatment during the tillering phase by the microfertilizer «Lignohumatey - variant 5.

To study the efficiency of fertilizers, was carried out the laboring of working material
before sowing and in the tillering phase, i.e. the seeds of Sudan grass and its plants.

The research work was carried out in stages. The first stage was the phenological
observations during the winter period of 2015, which showed that the height of the snow
cover in the experimental plot during this period was 25-27 cm. The spring came later. The
beginning of the snow cover was observed on March 17-19, and its full demise only on
April 6-8.

In the second stage, in the summer of 2015, sowed the Sudan grass, which examined the
influence of the growth stimulator «Agrostimulin» and the microfertilizer «Lignohumate» on
the productivity of Sudan grass seeds, depending on the varieties. The reserve of productive
moisture in a meter layer of soil during this period was 110-111 mm. The beginning of the
sprouting of Sudan grass was observed on 11-12 June, full sprouting on June 14, tillering
phase on June 27.

The effect of the growth stimulator Agrostimulin and microfertilizer Lignohumate is
manifested from the phase of stem elongation, where the difference in the onset of
developmental phases is noticeable in 1-2 days. Thus, in Sudan grass varieties, the phase of
stem elongation in the control was on 10-11 July, and with the use of treatment on 9-10 July,
the difference with the control increased by 3-4 days.

An experiment was constructed according to the following scheme after the plant
germination index was fixed, proceeded to the study of the density of plant standing during
the germination period. The determination of plant stand density was carried out according to
a special procedure using special equipment.

Observations were conducted before the harvesting. Certain losses should be made and,
on this basis, our task was to determine which variety would prove more enduring. The
obtained results reflect that the use of the growth stimulator Agrostimulin and microfertilizer
Lignohumate increases the number of plants per 1 m> by 5 and 8 pcs. respectively.
Considering the variant of the experiment with the use of the growth stimulator Agrostimulin,
obtained result showed the same number of plants in two varieties of the Kinelskaya 100 and
Tugai, in which accounted 143 plants, in the Novosibirskaya variety 84 -142 plants . The
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difference between variant 1 and variant 2 in the Tugay variety is 4 plants, in the Kinelskaya
variety 100 - 5 plants, in the Novosibirskaya 84 variety - 6 plants. This result shows that
fertilizers enhances seed germination.

Analyzing the data on the density of standing of plants in three varieties of Sudan grass
on sproutings, it was noted that a greater number of plants were observed in the Tugai variety
- 139 plants, in the variety Kinelskaya 100 - 138, in Novosibirskaya 84 - 136 and this index is
less than in the Tugai variety in 3 plants.

The density of plant standing before harvesting in the Kinelskaya 100 variety was 126
plants, in the Tugai variety 130 plants, in the Novosibirskaya variety 84 - 132 plants.

Our calculations showed that a larger rate of plant death was observed at the control site
and losses in the varieties were from 9 to 12 plants. The least loss was observed in the Tugay
variety and 9 plants were in control, in variant 2 - 8 plants and in variant 3 - 5 plants. In
variant 1 and variant 2, losses were also observed. In variant 2, losses in varieties were from 9
to 12 plants. Most of the indicators differ in variant 3, in which the number of lost plants is
from 5 to 7 plants. The largest losses of plants were observed in the variety Novosibirskaya
84, the lowest losses - in the Tugai variety.

Table 1 Determination of density of Sudan grass after presowing treatment and double
treatment by «Agrostimulin» and «Lignohumate»

Density of plants, pcs/m’
Variant Variety . before
sproutings harvesting
Variant 1 Kinelskaya 100 138 126
Tugai 139 130
Novosibirskaya 84 136 124
Variant 2 Kinelskaya 100 143 132
Tugai 143 135
Novosibirskaya 84 142 130
Variant 3 Kinelskaya 100 146 140
Tugai 146 141
Novosibirskaya 84 144 137
Variant 4 Kinelskaya 100 143 135
Tugai 145 138
Novosibirskaya 84 143 134
Variant 5 Kinelskaya 100 145 141
Tugai 147 143
Novosibirskaya 84 145 140

Thus, the data of table 1 show that, according to the density of plants on sprouting and
before harvesting, the Tugai variety proved to be the best, as the loss of plants before harvest
was insignificant, from 5 to 9 plants, as for other varieties, then the variety Novosibirskaya 84
proved to be the worst, the loss of plants in variants and amounted from 7 to 12 plants, this
can be reduced to the fact that this variety needs more care than for other varieties. On the
second place in terms of the density of plant on sprouting and before harvesting the
Kinelskaya 100 variety, where the loss of plants was from 6 to 12 plants.

The second series of experiments involved double laboring, which included seed
laboring and plant laboring in the tillering phase by the fertilizers.
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The analysis of the obtained data of the indices of plant density of Sudan grass on
sprouting between variants 1 and 4 showed an increase the number of plants in the variants
from 5 to 7 pieces. Considering variant 4, the same number of plants was observed in varieties
Kinelskaya 100 and Novosibirskaya 84 and amounted 143 plants, 2 plants more in Tugay and
counted 145 plants.

Studying the density of plants in the variant 5 was observed the same number of plants
in the varieties Kinelskaya 100 and Novosibirskaya 84, which amounted to 145 plants, 2
plants more in Tugai and accounted 147 plants. The difference between variants 1 and 5 in
varieties is from 7 to 9 plants, which shows the efficiency of double treatment with micro-
fertilizer «Lignohumate.

When studying the density of plants before harvesting, a larger indicator of plant death
is observed in the control and losses in variants was from 9 to 12 plants. In variant 4, the
number of losses in the variants was from 7 to 9 plants. The heavy losses of plants were
recorded in the variety Novosibirskaya 84, in which the number of losses was in variants was
from 5 to 12 plants. In variant 5, the number of lost plants in variants was from 4 to 5 plants.
The least loss was observed in the Tugai variety from 4 to 9 plants.

Considering all variants of the experiments, was noted the variant 5, where all the
varieties that did not even show themselves well in previous experiments look quite dignified,
even with the leading Tugai variety, and have practically the same index as the Tugai variety
showed itself in variant 4 and 5, in which was carried out laboring by the fertilizers
«Agrostimuliny and «Lignohumate», and the number of plants per 1 m” was 143 and 145
plants respectively in control and Novosibirskaya 84 variants.

To continue this assumption in studies is to determine the linear growth of Sudan grass,
observing the same sequence of variants of the experiment.

Determining the perspective variety, we got the result that the leading position was
taken by the Tugai variety and the best result was noted in variant 3, where the microfertilizer
Lignohumate was used in the experiment and amounted 176,9 cm that is higher than in conrol
in 41,2 cm. The control variant was amounted to 135,7 cm. In comparison with the control,
variant 2 also improved its result, but still inferior to variant 3 and counted 154,8 cm that less
than variant 3 in 22,1 cm. The result of the experiment built the perspective of varieties of
Sudan grass in the following order: 1st place is Tugay, the next is Kinelskaya 100, the lowest
variant was Novosibirskaya 84.

Table 2 Linear growth of Sudan grass after presowing treatment and double treatment
by «Agrostimuliny and «Lignohumate»

Variant Variety Linear growth of plants, cm .
sproutings before harvesting

Variant (control) Kinelskaya 100 11,6 133,2
Tugai 12,7 135,7
Novosibirskaya 84 11,5 132,1
Variant 2 Kinelskaya 100 11,9 152,0
Tugai 13,4 154,8
Novosibirskaya 84 11,9 149,9
Variant 3 Kinelskaya 100 11,0 171,0
Tugai 13,6 176,9
Novosibirskaya 84 11,0 169,1
Variant 4 Kinelskaya 100 12,2 154,2
Tugai 13,6 158,2
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Novosibirskaya 84 12,1 153,3
Variant 5 Kinelskaya 100 12,6 171,6
Tugai 14,3 178,1
Novosibirskaya 84 12,2 170,2

The second series of experiments involved double laboring by fertilizers, which
included seed laboring and plant laboring in the tillering phase.

Observations were carried out before harvesting, there is a significant increase in plant
height indices in variants 4 and 5 in comparison with the control. On the control, the linear
growth of plants of the Sudan grass during harvesting in the Tugai variety was 135,7 cm, the
plants of the Kinelskaya variety 100 - 133,2 cm were lower in 2,5 cm, the Novosibirskaya
variety 84 - 132, were lower in 1 cm.

Thus, the results confirmed once again that the use of microfertilizer «Lignohumate» in
double laboring significantly increases the height of plants compared to the control, which is
equal to 135,7 cm, and with the use of microfertilizer 178,1 in Tugai.

The double laboring by Agrostimulin in the Novosibirskaya 84 variety shown that the
linear growth was 153,3 cm, which is 21 cm higher than in the control. In the Kinelskaya 100
variety, the height of the plants was 154,2 cm, which is 21 ¢m higher than in the control.
When comparing the double treatment of Lignohumate with the control in the Kinelskaya 100
variety, the height of the plants was 171,6, which is 38,4 cm higher than in the control, in the
Novosibirskaya 84 variety it was 170,2 cm, which is 38,1 cm higher compared to the control.

Thus, studying of linear growth of plants and observed results shows that double
laboring by the fertilizers, namely by the Lignohumate increase the height of plants positively
influence to growth activity of plants compare with control, such as in Kinelskaya 100 and
Novosibirskaya 84 up to 21 cm, in Tugai to 42,4 cm (Table 2).

The next stage of our study was the determination of the productivity of Sudan grass.
Measurements of the Sudan grass harvest showed favourable weather conditions (the amount
of precipitation during the ripening of the seeds was 59,3 mm, which was 27 mm higher than
the norm) allowed to form sufficiently high yields, and the use of the growth stimulant and
microfertilizer contributed to an average gain of 2 -4 centners / hectare in comparison with the
control (Table 3).

So in the control the productivity of seeds in the Tugai variety was 12,5 centners per
hectare, then with Agrostimulin using variants in varieties it was 13,0 and 15,3 centner /
hectare, and the Lignohumate was 14,6 and 15,9 centners / ha, respectively. The difference
between variants 1 and 2 was from 0,5 to 0,66 centner / ha.

Comparing variants 1 and 5, the difference between them was from 3,06 to 3,4 ¢ / ha.
The best result was shown in the Tugai variety in variant 5 with double application of
microfertilizer «Lignohumate» and amounted to 16,03 ¢ / ha.

Table 3 Productivity of Sudan grass in 2015 with using fertilizers

Variant Variety Productivity of seeds, c/ha
Kinelskaya 100 12,50
Variant 1 (control) Tugai 12,97
Novosibirskaya 84 12,14
Kinelskaya 100 13,00
\Variant 2 -
Tugai 13,57
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Novosibirskaya 84 12,80
Variant 3 Kinelskaya 100 14,60
Tugai 14,90
Novosibirskaya 84 14,21
Variant 4 Kinelskaya 100 15,30
Tugai 15,68
Novosibirskaya 84 14,90
Variant 5 Kinelskaya 100 15,90
Tugai 16,03
Novosibirskaya 84 15,54
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