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Abstract: Two varieties of urd bean (PU-35, T-9) inoculated with Rhizobium and arbuscular mycorrhiza fungi (applied 

through layering technique) were raised under rain fed field conditions. The interaction enhanced the morphological 

characters i.e., plant height, number of leaves, branch number per plant, dry matter production, grain yield straw yield and 

harvest index  also increased in the arbuscular mycorrhizal inoculated plants, however, it was higher when Rhizobium and  

arbuscular mycorrhizal fungi were applied together.  
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INTRODUCTION 

 

egumes have the ability to form two types of 

symbiotic associations with micro-organism. One 

with Rhizobium bacteria, which is involved in 

atmospheric N-fixation; the other with VA-

Mycorrhizal fungi, which is concerned with the 

uptake of phosphorus and other nutrients from the 

soil (Crush, 1974). The agricultural productivity in 

tropical and subtropical countries is often minimal 

because of low soil nitrogen and phosphate 

availability (Freire, 1984) while the exploitation of 

the legume Rhizobium symbiosis can provide an 

economic source of available nitrogen (Ahmad et al., 

1981). Arbuscular mycorrhiza increases soil 

exploration by hyphae that grow from the root and 

act as extensions of the root absorbing surface 

beyond the zone explored by the root hairs. The use 

of VAM fungi can improve P-uptake and other 

micro-nutrients and ultimately plant growth and yield 

(Mosse, 1973; Thakur and Panwar ,1997; Sharma et 

al., 2008).The combined inoculation of Rhizobium 

and arbuscular mycorrhizal fungi may be beneficial 

for plant growth and development. How does it affect 

the growth and yield was the main objective of this 

study & hence was undertaken under rain fed field 

conditions? 

 

MATERIAL AND METHOD 

 

The seeds of two varieties of Urd bean (PU-35 & T-

9) were obtained from the National Seed 

Corporation, Delhi and the Rhizobium culture and 

arbuscular mycorrhiza fungi (Glomus sps. ) were 

obtained from the division of Microbiology, Indian 

Agricultural Research Institute, New Delhi. Before 

sowing the seeds of both the varieties were 

inoculated with Rhizobium culture using Jaggary 

solution and dried under shade except control and 

arbuscular mycorrhizal treated (alone) treatment. The 

arbuscular mycorrhizal fungus was applied through 

layering technique. All the package and practices 

were followed for successful raising of the crop 

under field conditions. The data was collected on 

representative plants for growth and yield 

measurements. The plant height was measured at 

different stages of growth. The number of branches 

and number of leaves were counted at different 

stages of growth and pod number/plant was also 

measured. For measuring the dry weight of root, 

stem and leaves, the plants were apportioned into 

different parts i.e., root, stem and leaves. After 

chopping the plants into small pieces, were kept in 

perforated paper bag and dried in an oven at 105ºC 

for 5 minutes and then 80ºC for 8 hours. The drying 

process continued till dry weight becomes constant. 

The drying samples were cooled and final dry 

weights were recorded. For calculating 100 seed 

weight a representative sample of grains from each 

plot was taken and after drying and cleaning, 100 

seeds were counted and weighed. The data was 

statistically analyzed. 

 

RESULT AND DISCUSSION 

 

The two varieties of urd bean grown under rain fed 

field condition following the Rhizobium, arbuscular 

mycorrhiza either alone or combined inoculation 

enhanced the plant height. The plant height at 60 

DAS stage was more in T-9 as compared to PU-35, 

the Rhizobium and arbuscular mycorrhizal treated 

plants attained more height, and however, it was 

significantly higher with combined inoculation in 

both the varieties (Table 1). T-9 has higher number 

of branches as compared to PU-35. The combined 

inoculation of Rhizobium and arbuscular mycorrhizae 

produced higher number of branches than any of the 

AM or Rhizobium inoculation. The variety T-9 

produced more number of leaves per plant than PU-

35. The combined inoculation produced more 

number of leaves as compared to either of the single 

inoculation with AM or Rhizobium. In general the 

arbuscular mycorrhizal treated plants had maintained 

higher number of leaves than Rhizobium alone and 

controlled. 

The root dry weight of T-9 was higher as compared 

to PU-35 at 60 DAS stage. The combined inoculation 

had higher root dry weight as compared to single 
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inoculation either with VAM or with Rhizobium. 

Though, there were not significant differences in the 

dry weight of root in Rhizobium/ arbuscular 

mycorrhizal treated plants. However the root dry 

weight was significantly less in the uninoculated 

plants as compared to the single or combined 

inoculated plants. The dry weight of stem at 60 DAS 

stage in T-9 was higher than PU-35. The arbuscular 

mycorrhizal treated plants attained higher stem 

weight than Rhizobium treated plants and control. 

However, the combined inoculation was superior as 

compared to arbuscular mycorrhizae/Rhizobium 

treated plants. The leaf dry weight at 60 DAS stage 

was higher in T-9 as compared to PU-35. The 

combined inoculation was superior as compared to 

arbuscular mycorrhizae and Rhizobium treated 

plants. However, arbuscular mycorrhizal treated 

plants attained more leaf weight than Rhizobium 

treated plants and control. As discussed earlier 

separately, the total dry matter production is also 

higher in T-9 as compared to PU-35. The arbuscular 

mycorrhizal treated plants attained higher dry matter 

than Rhizobium treated plants and control plants but 

the combined interaction was superior over 

Rhizobium or VAM treated plants and untreated 

control (Table-1). Our results are in conformity with 

the earlier reports given by Azacon-Anguilar et al., 

(1979) in alfalfa, enhancing 211% shoot dry weight 

over control in dual inoculation &  Redente and 

Reeves (1981) in sweetvetch, Singh et al.,(1984) in 

lentil, Thiagarajan et al., 1992 in cow pea and pigeon 

pea, Mahadi and Atabani (1992) in soya bean and 

lablab bean. Plant response under rain fed field 

condition may be due to increased water uptake by 

the soil hyphae and improved nutrition of the host 

and improved soil recovery after drought by 

maintaining soil root function (Entry et al., 2002). 

It can be seen from table-2 that T-9 has higher pod 

number as compared to PU-35. It was found that the 

combined inoculation enhance the pod number per 

plant followed by arbuscular mycorrhizal treated 

plants, followed by Rhizobium treated plants. The 

least number of pods was noted in uninoculated 

control. It was also noted that T-9 had bolder seed 

size as compared to PU-35. Combined treatment was 

better than Rhizobium/arbuscular mycorrhizal 

treatment and arbuscular mycorrhizal treatment was 

better than Rhizobium treatment. Data collected on 

grain yield, straw yield and biological yield revealed 

that all the parameters were higher in T-9 as 

compared to PU-35. The combined interaction 

enhanced all of these parameters followed by 

arbuscular mycorrhizae, followed by Rhizobium in 

comparison to untreated control. The harvest index 

was significantly higher in Rhizobium and arbuscular 

mycorrhizal treated plants either alone or in 

combination that was significantly higher over 

uninoculated control in both the varieties. Our results 

are in conformity with the earlier reports for the yield 

attributing characters such as pod number, seed 

number and seed weight has been shown to directly 

correlate with the yield by different workers such as 

Khan (1985); Panwar et al., (1986) and Vijay 

Lakshmi (1988) in mung bean plants. The Rhizobium 

treatment have been reported to enhance, seed yield 

by improving pod number, seeds number and seed 

size by Sahu and Bahera, (1972), Bagyaraj and 

Hegde (1978) and growth and yield enhancement by 

dual inoculation was reported by Thaigarajan et al., 

1992 and Mahdi and Atabani, (1992) in mung bean. 

Rathi, et al., 2009 and Nidhi, 2010 in urd bean, 

Malik, 2009 and Madhu, 2010, in pigeon pea.

 

Table 1. Effect of Rhizobium and VAM application on morphological characters and total dry matter 

production of urd bean at 60 DAS stage. 

 

Variety Treatment Plant 

Height 

(cm) 

No. of 

Branches 

Per Plant 

No. of 

Leaves 

Total Dry Matter Production (gm) 

Root dry 

weight 

per 

plant(gm) 

Stem  dry 

weight 

per 

plant(gm) 

Leaf  dry 

weight 

per 

plant(gm) 

Total 

(gm) 

PU-35 Controlled 31.39 11.04 34.00 0.710 3.04 1.22 4.970 

Rhizobium  33.54 11.20 41.33 1.023 3.80 1.62 6.443 

VAM 35.86 12.75 49.66 1.150 4.76 1.95 7.960 

Rhiz.+VAM 40.33 14.23 55.11 1.353 5.28 2.02 8.653 

T-9 Controlled 33.52 14.39 37.33 0.917 3.13 1.39 5.437 

Rhizobium  36.25 13.61 51.66 1.030 4.22 1.66 6.910 

VAM 37.87 14.67 61.22 1.270 5.14 1.99 8.400 

Rhiz.+VAM 42.87 15.79 70.11 1.510 5.36 2.12 8.990 

CD at 

5% 

 

Variety 0.596 1.002 2.604 0.052 0.196 0.054 0.302 

Treatment 0.843 1.416 3.683 0.074 0.277 0.076 0.427 

V x T N.S. N.S. 5.208 N.S. N.S. N.S. N.S. 
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Table 2. Effect of Rhizobium and VAM application on yield and yield contributing traits in urd bean at harvest. 

 

Variety Treatment No. of 

Pods Per 

Plant 

100 Seed 

Weight 

(gm) 

Grain 

Yield 

(q/ha) 

Straw 

Yield 

(q/ha) 

Total 

Biological 

Yield 

(q/ha) 

Harvest 

Index (%) 

PU-35 Controlled 37.78 3.47 6.36 6.53 12.99 27.10 

Rhizobium  44.67 3.74 8.31 8.12 16.43 31.46 

VAM 48.11 3.82 8.60 8.31 16.91 32.06 

Rhiz.+VAM 53.22 3.94 9.37 9.31 18.58 32.02 

T-9 Controlled 39.89 3.62 7.28 7.06 14.34 29.23 

Rhizobium  46.11 3.84 8.63 8.18 16.91 31.80 

VAM 52.33 3.87 8.84 8.71 17.55 31.77 

Rhiz.+VAM 59.22 4.33 9.76 9.46 19.22 32.35 

CD at 5%  

Variety 1.346 0.059 0.080 0.066 0.146 0.2510 

Treatment 1.904 0.084 0.112 0.093 0.275 0.2880 

V x T N.S. 0.119 0.159 0.132 0.291 0.3780 
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