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EFFECT OF CULTIVATION TECHNOLOGY ON THE YIELD AND SEED QUALITY OF
CHICKPEA (CICER ARIETINUM L.) IN THE RIGHT-BANK FOREST-STEPPE OF UKRAINE

H. V. Pantsyreva
Vinnytsia National Agrarian University, 3 Soniachna St., Vinnytsia, 21008, Ukraine

Topicality. A comprehensive assessment of the yield and seed quality of chickpea under pre-sowing
seed treatment with biologicals and spraying of crops with retardant is a scientifically valuable and relevant
issue of our time, which allowed us to choose the best ways to realise the genetic potential of modern chick-
pea varieties. Purpose. Establishing the peculiarities of the formation of yield and seed quality of chickpea
depending on the varietal composition, pre-sowing seed treatment with a biologicals and the application of
retardant in different concentrations. Methods. Field and laboratory studies were carried out on the follow-
ing indicators: chickpea yield, fat and crude protein content in seeds according to generally accepted meth-
o0ds. The research was conducted during 2018-2022 at the Research and Development Farm “Ahronomich-
ne” of Vinnytsia National Agrarian University, Ahronomichne village, Vinnytsia region, Ukraine. Results.
According to the manifestation of the studied traits, the variant with the seed treatment with Rhizohumin-
Plus and double treatment of crops with the chlormequat chloride as a plant growth retardant (the first ap-
plication was in the 3" trifoliate leaf stage, the second — in the flower bud formation stage) was identified.
The highest content of crude protein and fat in the chickpea seeds was 30.42 and 4.84 % in Pehas variety
and 27.66 and 3.61 % in Skarb variety, respectively, in the experimental variants pre-sowing seed treatment
with bacterial preparation Rhizohumin-Plus and double plant spraying with 0.75 % solution of retardant
during the growing season. It was found that the treatment of vegetative chickpea crops with chlormequat
chloride at a concentration of 0.75 % in the 3" trifoliate leaf and flower bud formation stages provides the
best conditions for the growth, development and formation of high yields of Skarb and Pehas varieties at the
level of 2.53-3.02 t/ha. Conclusions. In the conditions of the Right-Bank Forest-Steppe, the complex of valu-
able economic traits (crude protein and fat content) and seed yield of chickpea in Skarb and Pehas varieties
improved under pre-sowing seed treatment with the bacterial preparation Rhizohumin-Plus and double
spraying of plants with 0.75 % solution of retardant on vegetative plants (3" trifoliate leaf and flower bud
formation stages). The above mentioned technological methods of cultivation are suitable for improving the
chickpea cultivation technology.

Key words: chickpea, variety, pre-sowing treatment of seeds, growth regulating substances, yield, quality

Introduction. In Ukraine, the demand for
chickpea is growing and the area under chickpea
is expanding, so the area under chickpea has
increased 10 times over the past 10 years, and
now stands at about 50-70 thousand hectares [1,
2]. As is known, chickpea growing regions are
characterised by unstable weather conditions,
especially in summer, in particular, frequent
droughts, which cause a decrease in the yield of
both grain legumes and other crops. Therefore,
growing drought-tolerant crops, including the
valuable legume chickpea, is of great im-
portance today [3, 4]. At this stage of develop-
ment of domestic crop production, which is fo-
cused on the principles of sustainable develop-
ment, production of high-quality seed materials
with minimal application of synthetic products,
including organic nitrogen-containing com-
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pounds, becomes important. In this context,
increasing the productivity and sown area under
chickpea is important to ensure that biological
nitrogen is supplied to the soil for the following
crops [5, 6]. Symbiotic nitrogen fixation plays a
leading role in providing agrocenoses with bio-
logical nitrogen, which improves soil fertility,
reduces energy costs in chickpea cultivation
technology and negative environmental impact
[7, 8]. Thus, the application of biologicals and
growth-regulating substances during chickpea
cultivation ensures stable yields of this crop
with high seed quality.

The research was aimed at identifying the
peculiarities of yield and seed quality formation
in common chickpea depending on the varietal
composition, pre-sowing seed treatment with a
bacterial preparation and the different concen-
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trations of retardant.

Materials and Methods. The field trials
were carried out at the experimental field of
Vinnytsia National Agrarian University in
2018-2022. The soil of the experimental field
was grey forest medium loamy. The predecessor
was winter wheat. The experiment studied the
effect and interaction of three factors (factor A —
variety, factor B — pre-sowing seed treatment,
factor C — concentration of retardant). We stu-
died common chickpea varieties Skarb and
Pehas. The crop was sown in a wide-row me-
thod with a row spacing of 45 cm and a seeding
rate of 500 thousand germinated seeds per 1 ha.
Agricultural technology in the experiment was
generally accepted for the region. The field ex-
periments were laid out in a randomised 4-fold
repetition, with a registration area of 25 m2 The
scheme of the field experiment was as follows:
control (no treatment), seed inoculation (with
Ryzohumin-Plus), concentration of the retardant
chlormequat chloride (no treatment, control
with 0.5 %, 0.75 % and 1 % solution). Field and
laboratory studies were conducted in accordance
with generally accepted methods on the follo-

wing chickpea indicators: yield, fat and crude
protein content in seeds [9, 10].

Pre-sowing treatment of chickpea seeds
was carried out with Ryzohumin-Plus bacterial
preparation (600 g per seeding rate). During the
growing season (in the 3" trifoliate leaf and
flower bud formation stages), the retardant
chlormequat chloride (750 g/lI), was used in dif-
ferent concentrations (working solution rate —
200 I/ha) in the variants according to the expe-
rimental design. The formation of the maximum
yield of chickpea grain requires the application
of double treatment of crops with the retardant
chlormequat-chloride: the first treatment — in
the 3" trifoliate leaf stage, the second — in the
flower bud formation stage.

Results. The conducted studies have es-
tablished that the combination of seed inocula-
tion and double treatment of chickpea plants
during the growing season with retardant had a
positive effect on increasing the yield indicators
of the studied varieties. The crop yield depend-
ed on the genetic characteristics of the variety
(Table 1).

It was found that the best growing conditi-

Table 1. Seed yield of common chickpea depending on agrotechnical methods, t/ha, 2018-2022

Concentration of Pre-sowing seed treatment (factor B)
Variety (factor A) retardant, %
(factor C) no treatment Ryzohumin-Plus
no treatment (control) 2.14 2.32
0.5 2.19 2.40
Skarb 0.75 2.33 2.53
1 2.26 2.46
no treatment (control) 2.28 2.54
Pehas 0.5 2.37 2.79
0.75 2.56 3.02
1 2.45 2.87

LSDgs t/ha (common chickpea): A —0.02; B—0.03; C-0.03; AB —0.02; AC - 0.04; BC-0.14; ABC-0.05
2018 (LSDgs t/ha): A —0.01; B—0.01; C —0.03; AB — 0.02; AC — 0.02; BC — 0.02; ABC — 0.04
2019 (LSDgs t/ha): A —0.02; B —0.02; C — 0.03; AB — 0.02; AC — 0.02; BC — 0.02; ABC — 0.04
2020 (LSDgst/ha): A —0.02; B —-0.03; C-0.03; AB-0.02; AC-0.02; BC-0.02; ABC-0.05
2021 (LSD¢st/ha): A —0.02; B—0.01; C-0.02; AB-0.03; AC —0.03; BC —0.03; ABC - 0.06
2022 (LSDgst/ha): A —0.03; B—0.02; C —0.03; AB—0.03; AC —0.02; BC —0.02; ABC —0.03.

ons for the plant growth, development and for-
mation of high yields at the level of 2.53—
3.02 t/ha were formed under two treatments of
chickpea crops of Skarb and Pegasus varieties
with 0.75 % solution of the retardant
chlormequat-chloride in the 3" trifoliate leaf
and flower bud formation stages.
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According to the data of the analysis of
variance, the share of influence of the studied
factors on the formation of chickpea seed yield
was found. Thus, seed bacterisation ensured the
formation of 19.6 % of the crop yield, varietal —
31.3 %, treatment of crops with chlormequat
chloride in different concentrations —18.0 %,
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interaction of the factors — 8.1 %, hydrothermal
conditions and other un-accounted factors —
23.0 %.

An important criterion for the value of
chickpea seeds is their chemical composition,
which largely determines the overall quality
assessment and marketability, especially the
crude protein and fat content, which depends on
a number of factors, however, the main ones are
varietal characteristics and cultivation tech-
niques [11-13]. According to the research re-

sults, it was found that the maximum values of
crude protein and fat content in chickpea seeds
were formed under the conditions of a combina-
tion of seed inoculation with Ryzohumin-Plus
and double treatment of plants with 0.75 % re-
tardant solution. The minimum content of crude
protein and fat in chickpea seeds was obtained
in the control variant (Table 2).

Thus, it was found that the maximum
crude protein content in chickpea seeds of Pehas
variety (30.42 %) was obtained in the variant

Table 2. Crude protein and fat content in common chickpea seeds
depending on agrotechnical methods, t/ha, 2018-2022

Pre-sowing seed treatment (factor B)
Concentration of no treatment | Ryzohumin-Plus
Variety (factor A) retardant, % content in chickpea seeds, %
(factor C) crude pro- f crude pro-
. at . fat
tein tein
no treatment (control) 21.11 3.23 23.84 3.29
Skarb 0.5 23.77 3.34 25.95 3.41
0.75 26.53 3.49 27.66 3.61
1 25.72 4.42 26.90 3.54
no treatment (control) 25.12 4.01 26.16 4.22
Pehas 0.5 26.31 4.23 27.54 4.49
0.75 28.26 4.48 30.42 4.84
1 27.05 4.35 28.35 4.57

LSDos t/ha (chickpea): A — 0.03; B — 0.05; C — 0.03; AB — 0.04; AC — 0.09; BC — 0.2 ABC — 0.06

2018 (LSDgst/ha): A —0.01; B —0.01; C —0.03; AB — 0.02; AC — 0.02; BC — 0.02; ABC — 0.04
2019 (LSDgs t/ha): A — 0.02; B — 0.02; C — 0.03; AB — 0.02; AC — 0.02; BC — 0.02; ABC — 0.05
2020 (LSDgs t/ha): A — 0.05; B — 0.04; C — 0.03; AB — 0.05; AC — 0.04; BC — 0.07; ABC — 0.06
2021 (LSDgs t/ha): A — 0.06; B — 0.05; C — 0.05; AB — 0.06; AC — 0.08; BC — 0.08; ABC — 0.07
2022 (LSDgs t/ha): A — 0.05; B — 0.02; C — 0.02; AB — 0.03; AC — 0.02; BC — 0.04; ABC — 0.10.

with application of Ryzohumin-Plus bacterial
preparation for pre-sowing seed treatment and
spraying of crops with 0.75 % retardant solution
in two growth stages. The lowest crude protein
content in chickpea seeds of Skarb variety
(21.11 %) was recorded in the control variant.
Conclusions. It was found that the treat-
ment of crops with the retardant chlormequat-
chloride at a concentration of 0.75 % in the 3™
trifoliate leaf and flower bud formation stages
provided the best conditions for the growth,
development and formation of a high vyield
(2.33-3.02 t/ha) of Skarb and Pehas varieties of
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Hanuupeea I'. B. Bniue mexnonoziunux npuiiomie euUpou{y6anHs HA (POPMYGAHHs YPOIHCAUHOCHI ma
aKocmi Hacinua Hymy 6 ymoesax Ilpasobepescnozo Jlicocmeny Yrpainu. 3eprosi kymomypu. 2024. 8 (1). 110-113.
Binnuyekuil nayionanenuil acpapruil yHisepcumem, HA8UANbHO-HAYKOBULL IHCIMUMYM A2POMEXHON02It ma NPUupoooKo-
pucmyeans, m. Binnuys, eyn. Consiuna, 3, Yrpaina, 21008

AkTyajbHicTh. KoMIUlekcHa OIHKA ypOXKaWHOCTI Ta SKOCTI HACiHHA HYTY 3BHYAWHOTO 3a Tepej-
mociBHOI 00pOOKHW HaciHHA OiompernaparaMy i OOTPUCKYBaHHS MTOCIBIB PeTapIaHTOM € HayKOBO I[IHHOIO Ta
aKTYaJIbHOKO npo0JIeMOI0 CHOTOJICHHS, SIKa JO3BOJIMIA 00PAaTH ONTUMANIbHI CLIOCOOM peaizalii reHeTHIHOTO
HOTeHulaJIy HpOL[yKTI/IBHOCTl CYYaCHHX COpPTiB HyTy. MeTolo 10C/ikeHb Oy/0 BCTAHOBICHHS OCOOIHMBO-
creil (pOpMyBaHHS YPOXKANHOCTI Ta SIKOCTI HACIHHS HYTY 3BHYAHHOIO 3aJIEKHO BiJl COPTOBOrO CKIajy, me-
penmnociBHOi 00poOKHM HAaciHHS OakTepialbHUM NpENapaToM Ta BUKOPHUCTAHHs Pi3HOI KOHLEHTpauii perap-
nanty. Mertoau. [IpoBeneHo monpoBi i mabopaTopHi AOCTIKEHHS 32 TAKUMH IMOKa3HUKAMH: YPOXKAHHICTh
HYTY, BMICT )XHpY Ta CHPOTO TPOTEiHy B HACIHHI 3TiIHO i3 3araJbHONPUHHATAMEU MeToquKaMu. J{ocmimKken-
HS TIPOBOAMIHNCH BHpoaoBxk 2018-2022 pp. Ha 6a3i HAYKOBO-IOCTITHOTO TOCIOAAPCTBA «ATPOHOMIYHE)
BiHHUIIBKOTO HaliOHAJBLHOTO arpapHOro YHiBepcuTeTy, ¢. ArpoHomiuHe, Binamibkoi oGnacti, YkpaiHa.
Pe3yabTaTu. BunineHo 3a mposBoM 03HaK, MIO JOCTIIKYBaIHCs BapiaHT i3 00pOOKOI0 HACIHHSA MpemnapaToM
Puzorymin-Ilmtoc Ta 1BOpa3oBor0 0OpOOKOIO MOCIBIB peTapAaHTOM XJIOPMEKBAT-XJIOPHI: Tepiry — y ¢asy
TPETHOrOo TpiuacToro JUCTKa, Apyra — y (aszy Oyronizanii. OTpuMaHO HAHBHUIMKA BMIiCT CHPOTO MPOTEIHY 1
XHUpY B HaciHHI HyTy y copty Ilerac — 30,42 1 4,84 % Ta 27,66 i 3,61 % — y copty Ckap0 y BapiaHTax
BIJIMOBITHO, Jie JUIA TIEPEANOoCiBHOI OOpPOOKM HACIHHS BHKOPHUCTOBYBAIIU 6aKTepianLHI/II71 nperapar Pu-
sorymin-Ilmoc Ta gBoKpaTHe ObHpuCKyBaHHs pociauH 0,75 % pO3YMHOM pETapiaHTy I YaC BEreTalil.
Bcranosneno, mo 3a 06p06KH BEreTYIOUNX MOCIBIB HYTY peTapJaHTOM XJIOPMEKBAT-XIIOPH]L Y KOHIIEHTpaLii
0,75 % y dazy Tperiii Tpiiiuactuii 1ucTOK Ta OyTOHI3aUis, 3a0e3neuye HaKpalli yMOBH Ul pOCTY, PO3BUT-
Ky 1 ¢opmyBaHHs BucoOkoi BpoxkaiiHOCTi coptiB Ckap06 Ta Ilerac — 2,53-3,02 1/ra. BucHoBku. B ymoBax
[IpaBobepexnoro Jlicocreny y BapianTtax, Jie Ui MepeanociBHOI 00poOKK HACIHHA BUKOPHCTOBYBAJIM Oak-
TepianbHUi npenapatr Puzorymin-lIlmoc Ta nBokpatHe obmpuckyBanHsi pociuH 0,75 % po3unHOM perap-
JaHTy mig yac Bererauii (y dazu TpeTiil TpiidacTuil TMCTOK Ta OyTOHi3awlis) OTPUMAHO MOJMIMIIEHHS KOM-
IUIEKCY TOCMOJApChKO-IIIHHUX O3HAK (BMICT CHPOTO MPOTETHY 1 KUPY) Ta YpO’KalHOCTI HAciHHS HYTY 3BH-
qaiiHoro coptiB Ckap0 i Ilerac. 3a3HaueHi TeXHOJIOT1YHI MPUIHOMH BUPOILYBaHHS MOKYTh OyTH BUKOPHCTaH1
JUIs1 BJIOCKOHAJICHHSI TEXHOJIOT1i BUPOILLyBaHHS HYTY.

Knwuogi cnosa: nym ssuuaiinuii, copm, nepeonocieHa obpobra HACIHHA, picmpe2yntoiodi peuosuHu,
ypoodicaiHicmo, AKiCmb
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