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Introduction

 Green 

manuring

- can help increase soil organic matter, improve 

water holding capacity ,and decreases soil loss by 

erosion

 Leguminous 

green manure 

crops 

- biological source of nitrogen (N) are appealing to 

organic growers who often rely on more expensive 

N sources

- low-cost component of soil fertility management

 Nodulation 

bacteria

- live in nodules on the roots of legumes

- take nitrogen gas from the air and convert it to a 

form plants can use

(Sarrantonio, M and Gallandt, E. 2003) 2/25/2023 2



Green Manure Crops

Sunnhemp Lpil-ipil Sesbania Touch-me-not

Cow pea Green gram Black gram

Data source: Soil Science Section, DAR
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 annual shrub , tropical or sub-tropical plant

 fix nitrogen-60 to 80 kg or more per hectare

 used for green manure, fiber, fodder and biomass 

 Now, widely grown in  tropic and subtropical agricultural system for

its usefulness as a cover crop and green manure

(C. G. Cook, G. A. White ., 1996)

Sunnhemp Crotolaria junceae L.

Family  - leguminoseae

Genus     - Crotalaria

Species     - juncea
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 establishes symbiotic associations with nitrogen-fixing bacteria 

belonging to the two genera Bradyrhizobium and Methylobacterium

(Doignon-Bourcier F, et al.,2000) and (Sy A, et al.,2001) 

 Rhizobium leguminoserum and Mesorhizobium thiogangeticum were 

identified in India.

(B. Singha, P. Das and P. B. Mazumder.,2013)

Sunnhemp’s nodulation 
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 To isolate the rhizobia bacteria from the rhizosphere of sunnhemp

 To obtain the information regarding the cross infection ability of

some rhizobial strains obtained from the nodules of sunnhemp to

infect greengram

Objectives
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Materials and Methods
 Collection of sample

Root nodules of Crotolaria junceae L. were collected from Plant 

Biotechnology Center’s field

 Isolation of sunnhemp’s nodulating rhizobia  

95% ethyl  alcohol 

(30sec)

Dipped Sterilized Washed

CulturedIncubated

Ethyl alcohol

5 % NaOCl

(3 min)

NaOCl

3 times with sterilized 

water (1min each)

Water

Crushing

Yeast Extract Manitol

Agar

Rhizobium colonies on 

YEM 

Root nodules 
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 Preparation of carrier material  for seed treatment

Sterilized yeast 

manniol broth

Mixing Incubation

50 ml of broth 

culture

Injection

2 days old 

culture 
100 g of  

clay soil

Seed treatment2/25/2023 9

 Gram Staining Reaction - crystal violet, iodine solution, safranin

Materials and Methods



Materials and Methods

Experimental site  - Plant Biotechnology Center (PBC ) (pot expt.)

Duration                - September - November, 2020

Design                   - RCB with 4 replications

Varieties                - Yezin -14

 Treatments             T1- Seed treatment with rhizobium from greengram

(check isolate)

T2- Seed treatment with rhizobium from sunnhemp

T3- Seed treatment with rhizobium from sunnhemp 

+ inoculation at 7 days interval (1st time)

T4- Seed treatment with rhizobium from sunnhemp  

+ inoculation at 7 days interval      (2nd time)

T5 - Control
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Data Recording (at 30 DAS)
 Nodules on tap root

Nodulation  pattern

Shoot dry weight (SDW) 

Symbiotic effectiveness (SE%)

SE % =
SDW of inoculated plants  

SDW of un-inoculated plants  
X 100 %

(Beck et al., 1993)

2/25/2023

Statistical analysis

 Statistix (Version 8.0)

 Mean comparison - LSD at 5% level
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Results and Discussion

Root nodules of 

Sunnhemp

Colonies of nodulation bacteria 

from sunnhemp on YMA 

Gram staining of nodulation 

bacteria from sunnhemp  

Pot experiment

Results 
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Figure 1; Effect of seed treatment on (A) No.of nodules on tap root . (B) Nodulation     

pattern (C) Symbiotic Effectiveness %

T1- Seed treatment with rhizobium from greengram (check isolate)

T2 - Seed treatment with rhizobium from sunnhemp

T5- Control 13
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T2 - Seed treatment with rhizobium from sunnhemp

T3 - Seed treatment with rhizobium from sunnhemp + inoculation at 7 days interval   (1st time)

T4- Seed treatment with rhizobium from sunnhemp + inoculation at 7 days interval   (2nd time)

T5- Control

Figure 2; Effect of rhizobium inoculation  on (A) No.of nodules on tap root . (B) 

Nodulation pattern (C) Symbiotic Effectiveness %

 The nodules were increased due to inoculation application 

(Ramaswami and Oblisami (1986)
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Conclusions

 T3   (Seed treatment with rhizobium from sunnhemp + inoculation at 7 

days interval   (2nd time) showed highest number of nodules on tap 

root and gave better nodulation pattern

 Isolated bacteria from root nodules of Crotalaria junceae L. were 

compatible with greengram variey

 This research work could be expected to provide some basic 

information for the use of sunnhemp as not only for green manure but 

also for see treatment and soil drenching
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 Pot and field experiments should be carried out under different

geographic locations, different environmental conditions and

different peas and beans to ensure the good performance of

rhizobium isolate from sunnhemp’s nodulation.

 Moreover, in the present study, isolates were identified based on

morphological character and gram staining reaction.

 Thus, the accurate identification of indigenous sunnhemp-nodulating

bacteria using molecular method should be investigated.

Suggestions
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Thank You
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Figure; Nodulation pattern

1 2 3

4 5 6

7 8 9

(NifTAL 1984)
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SE % Effectiveness of isolates

> 80 % Highly effective

51 – 80 % Effective

35 – 50 Lowly effctive

< 35 % Ineffective

Table . Rating scale for SE values

Jida and Assefa, (2001)
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