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FORMATION OF ROOT NODULE BACTERIA IN CHICKPEA
VARIETIES SOWN AT DIFFERENT DATES UNDER THE FOOTHILL
RAINFED CONDITIONS 1IHE KASHKADARYA REGION
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results of a 2020 field study on the
formation of r d (Cicer arietinum L.) varieties cultivated
under the foothill r, .': he Kashkadarya region. The experiment was
conducted using thed C : Obod (standard variety), Malxotra, and
Jahongir. The effeqi@f & e 1 February, 15 February, and 1 March)

on root nodule formati

The st . ¢ alién of root nodules varied depending
on both t%rl the sowing ned results provide a scientific
basis for selectirtg promisifg chickpa afid determining the optimum

sowing dates for rainfed foothill 3

contributing to improved bim
production. ~

kadarya region, thereby
nitr0g d sustainable chickpea
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orld's major grain
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Introduction. Chickpea (Ci
legume crops and serves aé protein for human
nutrition. In addition, root cteriaRhizobium ciceri) establish a symbiotic
relationship with %hic roots, enabling the fixation of atmospheric nitrogen and
improving soil fertility (Mironova, 2017). Therefore, chickpea is valued not only as
a food crop but also as an important legume that enriches the soil with biologically
fixed nitrogen (Safarov, 2020).

The formation of root nodules is significantly influenced by agronomic

factors, including sowing date, planting pattern, and the biological characteristics of
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the variety. Early sowing promotes root system development and stimulates nodule
formation (Kumar et al., 2016). In contrast, delayed sowing may reduce the number
of nodules because of increased s
(Ponomarenkao, 20185. -
The foqthill rainfed

o.H‘temperature and insufficient soil moisture
&.
i Kashkadarya region are characterized by an
ons, determining the optimum sowing date is
ential of chickpea varieties. Therefore,
the present st y-- ‘ ormation in three chickpea varieties—
Obod, Malxotra,'gp . ree different planting dates.

Blimatic Conditions of the Experimental Site
ted in the Kamashi District of the
Kashkadarya Regiog, efcentral part of the region. Therefore,

its soil and ¢ resentative of the regional average.

Neverthelgss, va in precipit ture, and the occurrence of hot,
dry winds (garrfrsel) const@erably ¥ig plkgrowth, development, and
productivity. These effects are parti n under rainfed conditions.

Consequently, the experimenM [ a from year to year.

The experimental sif€ d zone of the
Kashkadarya Region and is cha
soils occupy approximagﬁ4

widely distributed along the Kas

ray) soils. These
ithimthe region and are
ss the plains and
foothill areas. The parent ma{ uvial, and proluvial
deposits.

The soils are cterized by a low humus content (0.8-1.4%), high
carbonate content, and predominantly medium- to light-textured loamy composition.
In addition, the contents of available phosphorus and exchangeable potassium are
relatively low. The experimental field is located at an altitude of 500—750 m above
sea level, approximately 150-200 m higher than the surrounding plains, and is

therefore free from soil salinity.
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Since the experimental area is located under rainfed farming conditions,
agricultural practices did not cause substantial changes in soil structure. However,

continuous cultivation under thesq.:_-condltlons gradually increases biomass

accumulation within the plough Ia;&tthereby Improving agricultural productivity.
The increase in soil I 8lihances the soil's water-physical properties and
ight sierozem soils have been studied only to a

limited exten: ] ] ations have primarily focused on their

Materials e'qpi" riments were conducted under the foothill

rainfed soil and clif bthe Kashkadarya Region, Uzbekistan. The

experiment consistg binations arranged in three replications.
The row spacing in the asio0 cm. The study was carried out over
a three-year chickpea cropping system.

Th hi rieties inc e Register of Agricultural Crop
Varieties&te Républic of ibekist Ix@ra, and Jahongir—were used

rf@led in accordance with the

in the experiment. All agronomic prag
research program of the Mi

methodologies. ~

mmended experimental

020, the number
deerably depending

as influenced by

Results and Discussion.
of root nodules formed im
on the sowing date. Nodule devel
both varietal characteristics g biological nitrogen
fixation and subsequent pl

For the 1 ngru owing date, the Obod (standard) variety produced 14.5
nodules per plant at the branching stage, 20.1 at the flowering stage, and 17.9 at the
pod formation stage, with an average of 17.5 nodules per plant.

Under the same sowing date, the Malxotra variety formed 19.6, 25.7, and 23.5
nodules per plant at the branching, flowering, and pod formation stages,

respectively, with an average of 22.9 nodules per plant. Although this variety

147


http://www.confrencea.org/

2" TECH-FEST-2026
International Multidisciplinary Conference
Hosted from Glasgow | England
www.confrencea.org 28t February, 2026

produced a greater number of nodules than the standard, the recorded differences

relative to the reference values were —5.1, -5.6, —-5.6, and —5.43 nodules,

respectively. _ g'::

The Jahongir vériety sown on&ébruary formed 15.4 nodules per plant (+0.9)
at the branchipg sta 3( i ‘he flowering stage, and 15.7 (+2.2) at the pod
formation stage verage of 15.9 nodules per plant (+1.63). The

For the F_ g Obod variety formed 11.5, 15.4, and 13.9
nodules per p|;'i'm . flowering, and pod formation stages,
respectively, with a " : dules per plant.

The Malxot gl e 6 (-4.1), 20.7 (-5.3), and 17.7 (-3.8)

nodules per plant af tile™ oWth stages, with an average of 18.0
nodules per A - dicate that the Malxotra variety
maintaineghrela h n when sown on 15 February,
although negative"differenceéompa e eg@nce values were observed.
The Jahongir variety sown on f d 10.4 nodules per plant
(+1.1) at the branching stage,hho. stage, and 12.6 (+1.3) at
the pod formation stage, witff'a

Table 1. Effecﬁ; i

oot nddules per plant (1 nodules/plant)
Diffe Diffe Diffe
¥ Flo
_ Plantin rence rence | Pod | rence rence
Chickpe Bran wer
. g ) from | from | form | from | Aver | from
a variety ching ing _
pattern the the | ation | the | age | the
stage stag
stand stand | stage | stand stand
e
ard ard ard ard
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varie varie varie varie
ty ty ty ty

Obod
17,5
(St)

Malxot[a 22,9 | -543
) +1,6
Jahongir +0,9

3
Obod
13,6
(St)
Malxotra 18,0 | -4,40
+1,1
Jahongir 12,5
0
Obod
14,4
(St)
Malxotra | 60x9-1 | 15,3 7,3 | -2,93
+2,0
Jahongir | 60x9-1 10’15 F 12,3 3

For the 1 March sowing DApu@eety Tormed 11.8 nodules per plant

at the branching stage, 16 lowering stage, and 14.6 at the pod formation
stage, with an avesage 01*14.4 nodules per plant. These values indicate a noticeable
decline compared with the results obtained from the February sowings.

The Malxotra variety produced 15.3 nodules per plant (—3.5) at the branching
stage, 19.5 (—2.8) at the flowering stage, and 17.1 (-2.5) at the pod formation stage,

with an average of 17.3 nodules per plant (-2.93). These results demonstrate that the
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Malxotra variety maintained a high capacity for root nodule formation even when
sown on 1 March.
The Jahongir varlety formed ]Q'E’Q nodules per plant (+1.5) at the branching

stage, 14.6 (+2.1) at the flowermg ,and 12.1 (+2.5) at the pod formation stage,

with an average o 3] ' r plant (+2.03). These findings indicate that
Jahongir outper € variety and maintained relatively stable symbiotic

Overall pnounced effect on the number of root
nodules. The

nodule formation dét

ded for the 1 February sowing, whereas
j ebruary sowing and decreased further when
sowing was delayeg
Among the tesigd™ consistently exhibited the highest
nodulation ¢ (
19.6 to 193 N0 plant at t
stage, ant&% to~17.1 at th€ pod fo
symbiotic efficiency and nitrogen-fixi
foothill rainfed conditions of MKa ;

The Jahongir variety df8o

number of root nodules ranged from
e, 25.7 to 19.5 at the flowering

ese results indicate the high

alxotra variety under the

Obod variety at
all sowing dates. Its superiority:
branching stage, +0.9 tofﬂa

formation stage, demonstrating its

: per plant at the
d +1%to +2.5 at the pod
es under different
sowing periods.
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