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AnHoTauusi: Maxkomaga momr (Vigna radiata L.) YycummuruauHT Yeummra
Rhizobium 3 Ba Rhizobium 9 npenaparnapuHuHr Tabcupu ypranwirad. Rhizobium
9 mpenaparu HazopaT Ba Rhizobium 3 npenapaTura HucOaTaH MO YCUMIUTTHUHT
VCUIITMHY Ba TYTyHAKJIap COHUHU OIIUPHIINM aHUKJIAHTaH.
Kaaut cy3iaap: momn, MUKpOOMOJIOrMK Mpenapatiap, YCUMIUK — YCHIIH,
TyI'yHaK.
AHHOTanusi: B ctaThbe mpuBeAeHbI JaHHbIC BIMsIHUE nperapaToB Rhizobium
3 um Rhizobium 9 Ha pocT pacTeHmii Mamra. BEBISBICHO yCHICHHE pOCTa H
yBEIIMYEHUE KOJIMYECTBO KIYOGHbKOB TIpU 00pabOTKEe CceMsiH TMpenaparoM
Rhizobium 9 no cpaBHenuto npenapara Rhizobium 3 u KOHTPOJILHOIO BapHaHTa.
KiiroueBble cjioBa: Maiml, MUKPOOHBIE Mpenaparbl, pPOCT PACTEHUH,
KJ1yOCHBKH.
Abstract: In the article, effect of Rhizobium 3 and Rhizobium 9 preparations

on growth of mungbean (Vigna radiata L.) were studied. The increase of the
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preparation Rhizobium9 on number of nodules and growth of mungbean compared

to Rhizobium 3 and control were determined.
Keywords: mungbean, microbial preparations, plant growth, nodules.
Introduction

Legumes the most important plant families in agriculture. Rhizobial
inoculants improved plant growth, development, nodulation and yield of legumes.
Rhizobial species Rhizobium, Bradyrhizobium, Sinorhizobium, and Mesorhizobium
lead to symbiotic interactions with legumes and result in root nodule formation.
However, root nodulation in legumes is dependent on numerous soil and
environmental factors, and very often the introduced Rhizobium has to overcome
intense competition from the native microorganisms [1, 2, 3].

Zhang ct al. [4] reported that increased nodule number, nodule weight, shoot
nitrogen yield, final nitrogen fixed and root system of soybean when inoculated with
B. japonicum strains. Numerous studies have shown that rhizobial inoculants
increased in nodulation, N, fixation and nitrogenize activity of nodulated legumes
[5,6,7,8,9]. The inoculation with Rhizobium spp. had enhanced nodulation and
nitrogen fixation, plant biomass and grain yield in various leguminous species
including chickpea, bean and soybean [10,11,5,8,12].

Mungbean (Vigna radiata L.) is an important legume for human nutrition and
a major protein [13]. Mungbean in symbiosis with effective Rhizobium and
Bradyrhizobium spp. could fix 30-60 kg N per hectare depending on agricultural
conditions [14].

The present work was conducted to evaluate if inoculation of mungbean with
rhizobium 3 and rhizobium 9 could enhance nodulation and plant growth in soil
conditions.

Material and Methods

The mungbean (Vigna radiata L.) seed cultivar Zilola was used for plant

growth experiments. Rhizobium 3 and Rhizobium 9 preparations was obtained from

the culture collection of the Department of Microbiology and Biotechnology,
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National University of Uzbekistan. Seeds were sorted to eliminate broken, small and
infected seeds and sterilized for 5 minutes with concentrated 5% sodium
hypochlorite (NaOCl), followed by 70% ethanol for 3 min and rinsed five times with
sterile, distilled water. Sterilized seeds were germinated in Petri dishes at 28 °C for
48 h. After germinated seeds were placed into Rhizobium 3 and Rhizobium 9
suspension for 30 minutes and were then cultivated into plastic pots of 20 diameter,
containing 300 gr of soils. Soil samples were collected from Kibray district,
Tashkent province. A pot experiment was conducted to study the effect of
Rhizobium 3 and Rhizobium 9 on plant growth and nodulation of mungbean (Vigna
radiate L.). The experiment were carried out in completely randomized with three
replications a pot experiments at the Institute of Genetics and Plant Experimental
Biology. Each pot watered every 3 days. Plants were grown during 30 days in a pot
conditions. After 30 days, the length of roots and shoots, the fresh weight of roots
and shoots were determined. Experimental data were analyzed with the StatView
Software using ANOVA.
Results

An effect of inoculation of mungbean seedlings either with Rhizobium 3 and
Rhizobium 3 preparations on plant growth and nodulation were pot experiment
under soil conditions. The rhizobium 3 and rhizobium 9 showed better results
compared to control. The results showed that inoculation with rhizobium 3 improved
the length of root, the length of shoot, fresh weight of root and shoot of mungbean
compared to control (Table 1).

Table 1. Effect of microbiological on plant height, root length and plant
weight of mungbean (Vigna radiata L.)

Published by 2030 Uzbekistan Research Online, 2019

Treatments Plant height Root length Shoot dry Root dry
(cm) (cm) weight (g) weight (g)
Control 32.20+2.43 13.80+1.44 3.92+0.60 0.35+0.01
PlantaStim 34.60+1.80 14.40+0.71 4.26+0.12 0.394+0.01*
Rhizobium 3 | 40.20+1.14* | 20.00+1.64* | 5.39+0.74* 0.46+0.03*
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Rhizobium 9 | 37.40+1.18% | 22.40+0.78% | 4.90+0.34* 0.47+0.01*

The rhizobium 3 increased significantly root length by 53%, shoot length by
43%, fresh weight of root by 50% and fresh weight of shoot by 65% than
uninoculated control. Inoculated with Rhizobium 9 increased significanty the
growth of mungbean. However, Rhizobium 9 rose significantly root length by 108%,
shoot length by 57% and fresh weight of shoot by 74% compared to control (Table
1). The rhizobium 9 inoculation increased the number of nodules per plant by 45%

compared to uninoculated rhizobium 3 (Figure 1).
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Figure 1. Effect of rhizobial inoculation on
number of nodules of mungbean
Discussion
Preparations Rhizobium 3 and Rhizobium 9 used in this study have improved
plant growth of mungbean under soil conditions. Rhizobium sp improved growth,
nodulation and nitrogen fixation of several legumes such as, soybean (Glycine max)
[2,8], mungbean (Vigna radiata L.) [15] and faba beans (Vicia faba) [7]. Our pot
experiments demonstrated that mungbean was clearly improved when it was
inoculated both treatments, Rhizobium 3 and Rhizobium 9 (Figure 1). Inoculation
of legumes with rhizobia has been reported to increase the number of nodules

compared to control [9,11,12].
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Conclusion

Our work demonstrated that inoculation with Rhizobium 3 and Rhizobium 9
could enhance formation of nodules on legumes grown in soil conditions. In
summary, a significant positive effect of inoculation with rhizobium 9 on growth of
mungbean plants compared to control and rhizobium 3.
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