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INFLUENCE OF FUNGICIDES ON ELEMENTS
OF THE YIELD STRUCTURE OF SPRING WHEAT

Grain crops are the source of the initially necessary raw materials
for most bakery products, as well as a food product for livestock farming.
Grain is of inherent strategic importance to the country or is considered
as a factor in the state’s food reserves. The problem of increasing grain
production remains relevant to this day, the reason is the high value of
grain products with the subsequent demand for these products. There
are many factors reducing wheat productivity, the most significant
being diseases. The main weapon in the fight against wheat diseases are
fungicides of various spectrums of action, including Soligor. Research has
shown that with the use of the Soligor fungicide at a consumption rate of
0.4 l/ha to 0.6 l/ha, the percentage of leaf rust development decreased to
0.7 %. Biological effectiveness was 92.5 %. At a consumption rate of 0.5
I/ha of the Soligor preparation, the development of leaf rust is reduced to
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0.9 %, with biological efficiency — 82.5 %. By the number of grains in an
ear — 23.2 pcs. — and the weight of 1000 seeds is 33 g. — the indicators
were higher at a consumption rate of 0.4 l/ha. The number of productive
stems was higher at a consumption rate of 0.6 l/ha with an indicator
of 261 pcs/m’. On wheat crops with an application rate of 0.6 l/ha, the
biological yield was higher by 1.2 c/ha than at a rate of 0.4 l/ha, 18.1 c/ha and
16.9 c/ha, respectively.
Keywords: fungicide, application rates, yield, Soligor, efficiency.

Introduction

Wheat occupies one of the leading places in the grain balance of Northern
Kazakhstan, favorably differing from other grain crops in various ripeness,
drought resistance and yield [1]. Up to 40 quintals of grain can be obtained from
one hectare of wheat crops.

However, the real yield of this valuable crop remains at a fairly low level,
which is explained by the negative impact on the phytosanitary situation in the
structure of crop rotations and the shortcomings of agricultural technology [2-4].
The widespread use of new agricultural technologies and techniques that are not
provided with appropriate scientifically based zonal plant protection systems also
leads to the accumulation of a significant number of pathogens in the soil and
on plant residues, increased pest activity, and increased weed infestation [5-7].

The harmfulness of weeds and diseases caused by brown rust in the
competition between them is multifaceted. This is evidenced by studies on the
allelopathy of cultivated plants, the reaction of weeds to soil (edaphic) factors,
and the phytocenotic assessment of the role of cultivated and weeds in the field
community [1-3, 5, 8-9].

Diseases are among the most significant factors depressing the yield of grain
crops. Among the diseases of grain crops, widespread smut diseases, root rot,
septoria and brown rust cause the most damage [2, 3, 7, 9, 10]. It is possible to
increase the yield of grain crops to a very significant extent, based on scientific
and production results when using various methods aimed at combating diseases
(3,6, 8].

Agriculture is reaching an advanced level of development due to a wide
range of chemical plant protection products, while paying attention to the health
of the plant.

The aim is to study the effectiveness of the fungicide Soligor on spring
wheat crops.

The objectives of the study included:
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1. To determine the biological effectiveness of different consumption rates
of fungicide for spring wheat;

2. To study the effect of different consumption rates of fungicide on the
elements of the structure of the spring wheat crop.

Materials and methods

The experience was laid down in the farm of LLP «SHP «NAN» of the
Akmola region, the main activity of which is the cultivation of grain crops,
namely spring wheat. In 2022 years, for the first time, brown rust was detected
on spring wheat crops, namely the «Omsk-28» variety. On the territory of the
district, ordinary chernozems are common in most of the areas, in some farms
it is complemented by southern chernozems in combination with chestnut soils.

In 2022 years, the effectiveness of the fungicide Soligor was studied
(Fig. 1), against brown rust on spring wheat crops, with a total area of 600 hectares
(200 hectares for each consumption rate of the fungicide), grade «Omsk-28». The
sowing period is May 15-20, the grain seeding rate is 140 kg/ ha, the seed depth is
7 cm. The sowing was carried out by the Horsch — Agro-Soyuz sowing complex
+ Buhler Versatile tractor.

The complex of agrotechnical measures in the field was carried out in full
and did not differ from other fields with wheat on the farm.

The treatment of crops was carried out in the period from entering the tube to
earing. The consumption rate of fungicides was Soligor, K.E. — 0.4 1/ha, Soligor,
K.E. - 0.5 I'ha and Soligor, K.E. — 0.6 I/ha.

Figure 1 — Fungicide Soligor for the protection
of grain crops of preventive and curative value
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Despite the snow retention carried out by «SHP NAN» LLP, the moisture
reserve was insufficient before sowing.

Later, in the summer period: from June to August, the amount of precipitation
varied between 20-30 mm. By the harvest season, the amount of precipitation
increased, which affected the harvest and the timing of harvesting. If by the
beginning of sowing, in May, the air temperature was only 130C, then in June
this indicator was at the level of 20.6 0C, and in July the air temperature was
22 0C, which contributed to friendly shoots, normal development of wheat crops.

Results and discussion

The manifestation of brown rust on spring wheat crops in the conditions of
«SPH «NAN» LLP in 2022 years was detected for the first time, and therefore
emergency measures were taken to treat crops with chemicals. The fungicide
Soligor, K.E., was recommended to the farm.

The first manifestations of brown rust have been noted on the middle and
upper tiers of wheat leaves since July 9. Isolated brownish — orange pustules were
identified. Before the treatment of crops with a fungicide, the total percentage of
brown rust development in the crops of «Omsk-28» was 32.9 % (Table 1).

Table 1 — Biological efficacy of fungicides during the growing season of
spring wheat

Experience options | Consumption rate, S Biological
I/ha Degree of lesion, % efficiency, %
0,4 5,1 92,5
Soligor, k.e. 0,5 7,5 82,5
0,6 3,9 92,5

With the use of the fungicide Soligor, brown rust decreased to 0.7 %, with
a consumption rate of 0.4 1/ha, biological efficiency was 92.5 %; to 0.9 % with a
consumption rate of 0.5 I/ha, biological efficiency was 82.5 %; to 0.7 % with a
consumption rate of 0.6 1/ha, biological efficiency was 92.5 %.

Figure 2 below shows the results of determining the height of wheat or the
length of the stem of spring wheat of the «Omsk-28» variety in the conditions of
LLP «SHP «NAN».
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Figure 2 — Height of wheat plants depending
on the dose of the fungicide Soligor

As noted above, the height of the plant depends on the genetic origin. In our
case, the difference in height of «Omsk-28» was insignificant — 1-2 c¢m, that is,
environmental factors were not significant for this variety.

The optimal seeding rate influenced the formation of crop density and the
number of productive stems. During the «tubulation-earing» period, the first signs
of brown rust were noted in plants. A positive effect after treatment with the drug
was noted in the productive stem. And as can be seen from Figure 3, the higher
the consumption rate of the fungicide, the more productive stems were formed.

0.6 1'ra

0.5 n/ra

. /2
w0 50 - ‘_7/\/
M40 o —
260
270

Productive stems. pieces/meters?

Figure 3 — Effect of the consumption rate of the fungicide Soligor
on the number of productive stems, pcs/m?
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With a consumption rate of 0.4 1/ha of fungicide, productive stems become
221 pes/m?, with a consumption rate of 0.5 I/ha it reaches 251 pcs/m?, with a rate
of 0.6 I/ha, the largest amount was obtained — 261 pcs/m2.

The data on ear graininessshow that there was no significant difference
between the indicators. The watergraininessof the «Omsk-28» ear of spring wheat
was in the range of 21.1-23.2 pieces.

Other elements of the yield structure also differ at a significant level. The
number of grains in an ear usually does not change by more than 2.0-3.5 times,
and the mass of 1000 grains usually does not change by more than 1.5 times.
Hence, it is clear why there is a close relationship between plant density and
yield. The latter decreases at the highest seeding rate, since in one case there is
an insufficient supply of moisture and nutrients to plants, and in the other case it
leads to lodging of plants in the field.

Figure 4 shows the indicators of biological yield of spring wheat of the
«Omsk-28» variety, depending on the indicators of the elements of the yield
structure.
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Consumption rates of the fungicide Soligor

Figure 4 — Effect of the consumption rate of the fungicide
Soligor on biological yield, c/ha

A low biological yield was in crops where treatment was carried out with the
fungicide Soligor with a consumption rate of 0.4 1/ha — 16.9 c/ha.

On crops where the treatment was carried out with a fungicide with a
consumption rate of 0.5 I/ha, the biological yield index was 17.8 c/ha. With an
increase in the consumption of the drug to 0.6 I/ha, respectively, the biological
yield of grain increases to 18.1 c/ha.
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Analyzing the indicators of the elements of the yield structure and the
biological yield of wheat, we note that the differences in the elements of the yield
structure depending on the consumption rate of the fungicide did not significantly
affect the biological yield.

Conclusion

On crops treated with a fungicide with a consumption rate of 0.4 I/ha, the
values of the number of grains in the ear and the weight of 1000 seeds increased
than on crops with consumption rates of 0.5 1/ha and 0.6 l/ha, therefore, the
biological yield should have been higher. But at the same time, the productive
bushiness on crops with a consumption rate of 0.4 1/ha was 30 pcs lower than at a
consumption rate of 0.5 1 /ha and 40 pcs lower than at a rate of 0.6 1/ha.
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®YHTUIUATEPAIH JKA3BIK BUIAYM OHIMILIITI
KYPBLLIBIMBIHBIH DJIEMEHTTEPIHE OCEPI

JoH0i OakpLidap Kenmeeer HaH-MOKAW OHIMOepi yuin b6acmankoi
Kadicemmi wuKizam Ko3i, COnOaui-aK Man wapyaublibleblHbll a3bIKMbIK,
OHIMI Oonbin Mmabwinadsl. ACmvlKmuly CMpame2usivlk Maysi3sl oap,
01 MemIeKemmiHy A3blK-MYliK pezepsmepiniy paxmopuvl peminoe
KapacmuipulLiadsl. Acmuik 6HOIPICiH ya2aiimy moceneci Oyeinei KyHee Oellin
O3eKMiNi2iH Hco2anmnatiovl, cevedi HaH OHIMOEPIHIH Ho2apbl KYHOBLIbI2b,
CO0aH Kellin 0Cbl OHIM2e 0e2eH CYPAHBICMbIH JHCo2apbl OOYbI.

buoaii enimoinieinin memerndeyiniy kenmezen paxmopaapwel oap, ey
MAHbI30bLIAPBIHA 6CIMOIKMIK aypyaapsl scamaosl. budaiioviy aypyrapuina
Kapcwl Kypecmin Heizel Kypanvl — Spmypiii chekmpii oyHeuyuomep, COHblY
iwinoe Conueop.

3epmmeynep kopcemkendei, mymolHy HOPMACLL eKMAPbIHA
0,4 numpoen 0,6 n/ea-2a Oetiinei Conueop yHeuyudin Koioany apKslisi
Koyvlp mammety oamywl 0,7 %-2a Oetiin momenoen, OUONOLUALBIK,
muimnoinix 92,5% oeneetiinoe 6010b1. Ocvl npenapammuiy 0,5 1/2a mymoiny
HOpMAchiH naudaianaanoa KoHulp mammoly Kapkvinol 0,9 %-2a Oetiin
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momenoen, buono2usnvlk muimoinix 82,5 % oeneetiinoe 6010v1. Ocvl
Kepcemkiwimep, macaxkmazvl 0oHOepOiH canvl boubiHuwa — 23,2 0aHa HoHe
1000 myxpimuviy carmazel botivinuia — 33 2 0,4 1/2a Hopmaceit Kondan2anoa
anvtnowvl. Conuzop npenapamuii mymueiny Hopmacuwt 0,6 1/2a bonzan kezoe
OCIMOIKMIKY OHIMOI cabakmapuvlibly moi2bizovizbl (261 oana/m?) Kypaooi.
Ezicmikxme mymuiny nopmacsi 0,6 1/2a 6on2anda duoaii 0aKwlioapbinodzbl
ouonocusbl oHIMOINIK 0,4 1/2a mymeiny Hopmaceina Kapazanoa 1,2 y/ea
arcoeapel boavin, muicinwe 18,1 y / ea srcone 16,9 y/ea Kypaosi.

Kinmmi ce30ep.: ¢hyneuyuo, mymoiny Hopmanapet, oHimoinix, Conueop,
MUimMOIIK.

M. JK. Awupbexog’, /I. E.Taxenosd’, E. A. Honosda®,
P. JK. Koowcazanuesa®, O. /1. Hlotikun’
12CeBepo-KazaxcTaHCkuii YyHUBEPCUTET

nmenu M. Ko3rsibaesa,

Pecny6imka Kazaxcran, 1. [leTponaBioBck;
SBhIcIInil CeNbCKOX03HCTBEHHBIN

kosutex umenu JK. Kuzarona,

Pecny6mmka Kazaxcran,

Cesepo-Kazaxcranckas 00macTs,

ceno ITokpoBka;

“3amaano-KazaxcTaHCKui YHUBEPCUTET

nmeHn M. YTemrucona,

Pecny6nmka Kazaxcran, . Ypanbck;

SOMCKHi TOCY TApCTBEHHbIH

arpapsblii yHusepcutet uMenu I1. A. Cronbinuna,
Poccuiickas ®@enepanus, r. OMckK.

Ioctynuno B penakumio 30.11.23.

Ioctynuio ¢ ucnpasnenusimu 24.04.24.

IIpunsTo B nevars 26.08.24.

BJMSIHUE ®YHTUIUI0B HA JIEMEHTHI CTPYKTYPbI
YPOKAHMHOCTH APOBOM MIINEHUIIBI

3eprogvle Kynbmypuvl AGAAIOMCA UCTIOUHUKOM NEPBOHAUALLHO
HeobX00uUM020 cbipbs 011 OONbWUHCIMEA X1eO00YI0OUHbIX U30eaUl,
a maxoce nPOOYKMoM NUmaHus HHCUGOMHOB00CMEd. 3epHy npucyuje
cmpamezuyeckoe 3HAUEHUe, OHO PACCMAMPUBAemcs KaK Gaxkmop
nPo00BOILCMEEHHBIX pe3epgog cocyoapcmea. [Ipobrema ysenuuenus
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npOU3800CMBA 3epHaA He mepsaem AKmyaibHOCMU U N0 ce200HAWHUU
O0enb, NPUYUHOU ABNIAEMCS 8bICOKAS YEHHOCTb XAEOHbIX NPOOYKMOG C
NOCAEOYIOUWUM CRPOCOM HA OAHHYIO NPOOYKYUIO.

Cywecmeyem mHo20 (paKkmopos cHUNCEHUs NPOoOYKMUSHOCHU
nweHuybsl, K Hauboree 3HaAUUMbIM, omHocamcs 6onesnu. OCHOBHbIM
cpedcmeom OOpbObI NPomue DoNe3Hel NUeHUYbL ABIAOMCA PYHeUYUObI
pazauunozo cnekmpa oevicmeust, 8 mom uucne Conuzop.

Hccnedosanus noxasanu, ymo ¢ npumenenuem yneuyuoa Conueop
¢ Hopmotl pacxooa om 0,4 n/2a 0o 0,6 n/ea pazsumue OYpou picaguuHbl
crusunocw 00 0,7 %. Buonocuyeckas s¢pghexmusnocme oviia Ha yposHe
92,5 %. Ilpu nopme pacxooa 0,5 n/2a dannozo npenapama memn 6ypoul
porcasuunsl onycmuacs 00 0,9 % npu 6uonocuueckou d¢pgexmusnocmu
— 82,5 %. Hacmoawue nokazamenu, no Koauuecmesy 3epeH 8 Kojioce —
23,2 wm umacce 1000 ceman — 33 enonyuenvinpu nopme pacxooa 0,4 i/za.
T'yemoti npodykmuenulii cmebnecmoi(261 wm/m?) 6vin cghopmuposannpu
Hopme pacxooda npenapama 0,6 1/2a. Buonozuueckas ypoxcaiHocms Ha
nocegax nueHuywl ¢ Hopmou pacxooda 0,6 1/2a dvina eviiwe Ha 1,2 y/2a, uem
npu nopme 0,4 n/2a, coomeemcemeenno, 18,1 y/ea u 16,9 y/ea.

Kuwouesvie cnosa: @yneuyuo, nopmul pacxooda, yporcauHocme,
Conueop, s3¢hpexmugrocme.
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