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Abstract:Callus induction and subsequent regeneration were investigated on MS medium 

supplemented with different concentrations (0, 1, 2, 3 and 4 mg l
-1

) of 2, 4-D; Kinetin 

(1.0mgl
-1

) and NAA (0.5 mg l
-1

) from different explants i.e., mature seed embryo and 

cotyledon explants of three varieties (BARI chhola-5, BARI chhola-6 and BARI chhola-7) of 

chickpea. Direct regeneration was observed at 0mgL
-1

 of 2, 4-D in case of embryo culture.  

Among three varieties BARI Chola-6 induced highest (91.33%) rate of callus. It is noticed 

that variety BARI Chola-6 produced maximum callus (98.67%) whereas minimum callus 

frequencies was found in BARI Chola-5 (96.67%) in the case of cotyledon culture. The 

overall response of cotyledon was better than embryo in callus induction. For regeneration 

of plant full dose of MS medium supplemented with different concentrations of BAP, NAA 

and IAA was used.
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INTRODUCTION 

Chickpea (Cicer arietinum L Family-Fabaceae) is the foremost grain legume of Bangladesh, 

both in area planted and production. Inspite of high demand, Bangladesh is not a condition to 

supply and fulfill the actual demand for chickpea seeds. The major reasons behind this are 

lack of suitable genotypes that can resist some specific diseases (Botrytis Grey Mould 

,Ascochyta blight, Rhizoctonia root rot, Pythium rot, Fusarium wilt, white mold, bacterial 

blight and certain viruses) and pests (Pod Borer, Aphids and other insects), use of local 

unimproved varieties, environmental stress, poor crop management and proper research 

(Adkins, A.L., Godwin, I.D. and Adkins, S.W. 1995). To solve these problems different 
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approaches like agronomical practices, traditional breeding methods, some special breeding 

methods like mutation and biotechnological techniques can be taken into account. 

 The major goals of chickpea breeding are to increase production either by upgrading the 

genetic potential of cultivars or by eliminating the effect of diseases, insects, salinity, drought 

and other climatic problems. Selection techniques for pest resistance and agronomic 

characters have been developed (Naj et al., 2008).  

 Now a day, different in vitro techniques have been applied to developed improved mutant 

forms of different legume crops including chickpea. However, chickpea is very difficult to 

manipulate in in vitro due to its very sensitive response during culturing practices (Naj et al., 

2008). Although callus can easily be induced from different explants but plant regeneration is 

so far difficult in this crop (Barna and Wakhlu, 1993).  

According to many researchers, somatic embryogenesis has been the primary mode of plant 

regeneration from mature embryos and cotyledons of different legumes. Induction of multiple 

shoots and plant regeneration from mature cotyledon explants of chickpea has been reported 

by Islam and Riazuddin (1994). Massive callus induction, subsequent embryogenesis and 

morphogenesis firmly determine the success of plant tissue culture and genetic engineering 

research(Kumar, V.D. Kirti, P.B. Schan, J.K.S.and Chopra, V.L. 1994).The present 

experiment thus has been taken to determine the optimum dose of 2,4-dichlorophenoxy acetic 

acid (2, 4-D,a potential synthetic auxin used to induce mutagenesis) and also to identify 

suitable combination and concentraton of Kinetin (cytokynin), Naphthalene Acetic Acid 

(NAA) and Indole Acetic Acid (IAA) for somatic embryogenesis and subsequent 

organogenesis. 

 

MATERIALS AND METHODS 

The research work was done in the Plant Tissue Culture Laboratory of Agrotechnology 

Discipline, Khulna University, Khulna-9208, Bangladesh during June 2009 to September 

2009.  Three chick pea varieties (BARI chhola-5, BARI chhola-6 and BARI chhola-7) were 

collected from Regional Agricultural Research Station (RARS), Jessore. As explants, 

cotyledons and whole mature embryos of chickpea were used in the experiment.  Full 

strength MS (Murashige and Skoog, 1962) medium was used for callus induction which was 

fortified with various concentrations of 2, 4-D viz. 0, 1, 2, 3 and 4 mg l
-1

. All these media 

contained a common dose of NAA (Naphthalene Acetic Acid) and Kinetin @ 0.5 and 1.0 mg 

L
-1 

respectively. The experiment was laid out in a Completely Randomized Design (CRD) 

with three replications. A 100 ml sized conical flask containing 25 ml medium with 10 



pg. 44 

 

inoculated segmented of cotyledons and mature embryos were considered as a replication for 

callus induction. For plant regeneration 10 test tubes with plated calli were considered as a 

replication (each test tube contained 10 ml of regeneration medium with a single callus). Data 

were collected by counting the calli induced and plants or roots regenerated on the culture 

medium. After one month of inoculation of chickpea embryos, callus induction frequency 

was calculated. All the calli originated from a single seed and all the plants originated from a 

single piece of callus were considered as one. Observation of relative amount of calli and 

their coloration was made visually. Relative amount of calli was classified into four groups 

viz. profuse, moderate, little and very little according to size of calli (Profuse > moderate > 

little > very little). Coloration was classified into creamish, white, creamish white and milky 

white. Recorded data on the frequency of callus induction, frequency of morphogenesis were 

analyzed for ANOVA with the help of Statistical Package for Social Science (SPSS) program 

in computer.  

 

RESULTS AND DISCUSSION 

Isolated embryos from the mature seeds of three chickpea genotypes (BARI Chola-5, BARI 

Chola-6 and BARI Chola-7) were cultured aseptically onto MS medium supplemented with 

various concentrations of a synthetic auxin 2, 4-D with a view to choose the most suitable 

dose of this growth regular for obtaining maximum as well as regenerable calli. Callus 

induction frequencies were tested for analysis of variance (ANOVA) and it was found that 

both chickpea varieties and 2, 4-D concentrations as well as their interactions were significant 

at 0.5 level . Results of callus induction from inoculated have been presented in the table 1.  

Average callus induction rate was variable with the different varieties Maximum calli was 

produced from the embryos of BARI Chola-6 and minimum rate was recorded for the variety 

BARI Chola-7. Effect of 2, 4-D on callus induction was sharply distinguishable from the 2, 

4-D counting medium. Irrespective of variety all 2, 4-D containing medium produced 100% 

callus were found different on the media devoid of 2, 4-D. 
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Table 1. Callus induction from inoculated seed embryos 

Analysis of variance showed that variety 2, 4-D concentration and also their interaction 

significantly influenced callus induction. Variety BARI Chola-6 produced maximum callus 

(98.67%) whereas minimum callus frequencies was found in BARI Chola-5 (96.67). It was 

noticed that all the studied varieties produced 100% callus on the media containing 2, 4-D 

irrespective of different concentrations. Only different results were obtained in the media 

devoid of 2, 4-D, but in this medium out of three, two varieties directly produced 

morphogenetic features from inoculated cotyledons. In BARI Chola-5 13.33% of cotyledon 

directly produced roots without shoots and 16.33% cotyledon of BARI Chola-7 produced 

Chickpea 

varieties 

Growth hormones 

(mgl
-1

) 

Frequenc

y of callus 

(%) 

Callus 

intensity 

Callus 

color 

Morphogenesis 

(%) 

kine

-tin 

NAA 2, 4-

D 

BARI 

Chola-5 

1.0          0.5        0 

1.0          0.5        1 

1.0          0.5        2 

1.0          0.5        3 

1.0          0.5        4 

0                    _                                 _                   66.67 

      100               ++++                           CW                 (both 

shoot  

100               ++++                           CW                 and root) 

100               ++++                            M 

100               ++++                            M 

       80.00 

BARI 

Chola-6 

1.0         0.5         0 

1.0         0.5         1 

56.67             +++                              C                   73.33 

100               ++++                           CW                (shoot) 

1.0         0.5         2 

1.0         0.5         3 

1.0         0.5         4 

100               ++++                           CW                 26.67 

100               ++++                           CW                 (root) 

100                  +                                C 

       91.33 

BARI 

Chola-7 

1.0         0.5         0 

1.0         0.5         1 

1.0         0.5         2 

1.0         0.5         3 

1.0         0.5         4 

16.67              ++                                C                    33.33 

90                 ++++                             CW                 (shoot) 

93.33            ++++                             CW                  20 

86.67            ++++                             CW                 (root) 

90                 ++++                             CW   

       75.33 

 

++++    Profuse                                             CW=Cream White 

+++      Moderate                                           M=  Moderate 

++        Low                                                   C=   Cream 

+          Very low 
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only shoot directly. Two characteristic features (callus intensity relative amount and callus 

color) of callus were visually determined. All the calli produced 2, 4-D containing medium 

was found cream colored with profuse callus intensity, whereas callus intensities were 

noticed very low with milky white color on the media devoid of 2, 4-D. 

Table 2. Callus formation from inoculated cotyledons of chickpeas and some characteristics 

of them 

Chickpea 

varieties 

Growth hormones 

(mgl
-1

) 

Frequency of 

callus (%) 

Callus 

intensity 

Callus 

color 

Morphogenesis 

kinetin NAA 2, 4-

D 

BARI 

Chola-5 

1.0           0.5           0 

1.0           0.5           1 

1.0           0.5           2 

1.0           0.5           3 

1.0           0.5           4 

83.33                    +                    MW                   13.33 

100                   ++++                   C                     (only 

100                   ++++                   C                      root) 

100                   ++++                   C 

100                   ++++                   C 

  96.67 

BARI 

Chola-6 

      1.0           0.5          0 

      1.0           0.5          1 

93.33                    +                     CW 

100                   ++++                   C 

      1.0           0.5          2 

      1.0           0.5          3 

      1.0           0.5          4 

100                   ++++                   C 

100                   ++++                   C 

100                   ++++                   C 

  98.67 

BARI 

Chola-7 

      1.0           0.5          0 

      1.0           0.5          1 

      1.0           0.5          2 

      1.0           0.5          3 

      1.0           0.5          4 

90.00                   +                      CW               16.33 

100                   ++++                    C                  (only 

100                   ++++                    C                   shoot) 

100                   ++++                    C 

100                   ++++                    C 

  98.00 

 

++++    Profuse                                             CW=Cream White 

+++      Moderate                                           M=  Moderate 

++        Low                                                   C=   Cream 

+          Very low                                           MW=Milky White  

 

 

FUTURE APPLICATION 

The present experiment will help for the selection of appropriate combinations and 

concentrations of plant growth regulators for somatic embryogenesis and subsequent 

organogenesis in the cultured media. Finally, these research findings will help the varietal 

improvement of chickpea through plant tissue culture and genetic engineering.  
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