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OF CHICKPEA CALLUS

Farrukh Javed, Nasir A, Baig and Feroza Baig
Department of Batany, Univeraity of Agriculture, Faisalabad,

ABSTRACT

Chickpea {Cicer arfetfinm L.y var. 6163 nodes were cultured
on supplemented B-5 medium. The combination of auxin (3 mg
NAAL and cytokinin (0.5 mp BAF) gave calli of approrpiate degree
of britileness and fresh weight,  These calli yielded more (9 x 102)
free single cells in cuspersion as compared to compact calli {2x10°),

INTRODUCTION

The necessity of exopenously supplied auxin for is vitre production of
callus from an explant was reported by Earle and Torrey (1985). Esplonts
Mom almost any part of the plant, such as seeds, steme, coots. leaves or frui
can develep a callus by culturing on the surface of Lthe medium (Street, 19773,
Continued sub-culturs of those callys masses can continue for long perinds of
titne (Ezrle, 1974; Hartmann and Kester, 1983},

Although callus tissue culture mey appear to be a unilorm mass of ¢xlls,
but in reality its structure is relatively complex with considerable morphological,
physiological and genetic variation within the callus (Street, 1977; Sarwar,
19841, A namber of different eulture media has been used by various research
workers to grow callus i e, M3, RM, SH, otc. These medie contain macroele-
ments, particularly pitrogen as nitrate (NO;) &nd smmenium iopns (NH,},
gucrose and certain vitaming but initiaticn of cell division and callus production
require both a evtokinin and &n suxin supplied in the proper proportion {Skaog
and Miller, 19573, Auxin, as [AA, NAA or 3,4-D is the hermone primarily
uysed at & Ligh concentralion to preduce callus,  Cytokinin as kitetin or
é-benzylaminopurine (BAP) is supplied in & small amount on the basis of signi-
ficant effect of avxin and cytokinin on celivs development (Hartmeon and
K.ester, 1983},

In the present investigation, B-5 mediom was tried to supplement with



various combinations of auxin =2nd cytokinin for the development of briktle
calius with approprimie sizs to increass the number of free single cells in suspen-
sion for cell culture (Gamborg ef af., 1968).

MATERIALS AND METHODS

Seeds of chickpea (Cicer arielinum L.} var. 6153, obtained from Nuclear
Institute for Agriculture and Biology, Faisalabad, were washed with 13
deterpent {Zip) in a besker and rewashed three times with distilled water,
Far surface sterilization, they were treated with 20% sndium hypochlorite
golution for 10 minutes st room temperature, then rinced five times in avtoclaved
distilled water in aseptic conditionste remove the sodium hypochlorite completely.

Surface sterilized seeds were dried on anloclaved filler paper snd cultured
in tesl tubss containing mutoclaved 2 to 10 ml of B-5 inorganic zalts medium for
raising the seedlings. Then, the test tubes were maintained at 23-27°C under
1000 Tux alternating 12h light and dark period. Nodes of the 3to 4 weeks old
acedlings were used as a source of explant and they were cultured in test tubes
containing 15 m! catlus inducing medium under the already specified conditions,
For cell suspension, ca’li were put inte the same liquid medium and agitated
on a gyratory shaker.

After 15 days of culture, the effect of various combinations of auxin and
cytokinin was chserved on the degrae of britijenese by vizual study, determined
the fresh weight and counted the number of free single cells in suspension per
ml released by the brittle and compact calli with a haemocytometer.

RESULTS

The combined effect of different combinations of auxin (NAA} and
cytokinin (BAP) on 15 days eld culture &re shown in Table 1, The different
hormone combinations for callug induction produced vatiable resuits, Allthe
explants {Nodes) produced callus but did not show equal developing efficiency
voth in degree of brittlaness and in fresh weight, Data showed that combinations
11t, 1 and [ (with auxin concentration of 2,1 and 0.5mg respectively) developed
calli which were hard in texture and low in fresh weight,  With gradusl increase
in auxin {3, 4 and 5 mg} in the combinations IV, ¥ and V], there was a signifi-
caat increase in the degree of britileness but the weight of calli did pot show any
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significant increage. The comkination VIl, having higher {1.0 mp) concentra-
tion of cytokinin as comparsd to the rest of the combinatiens (0.5 mg), gave
results which were similar to combination IIT.

As inflenced by texturs (brittle or comapet) of oalli, the brittle calli
roleasad 9 x 107 free single cells par ml in suspensiop, while the release from

compact calli was 2 x 102 eells por ml, aftar two hours agitetion.

Table 1. Effect of auxin and eytokinin on the brittferiess and fresh weight of chickpea

rode callus

Combinztinos of Conceatration {mg/l] Fresh weight (mg)

auxin and cytokinin

il_ NAA 0.5 123
BAP .5

11 NAA 1.0 150
EAY ns

IIT NAA 2.0 181
BAP 0.%

1¥ NAA 3.0 189
BAP 0.5

Yy MNAA 4.0 190
BAP 0.5

VI NAA 3.0 191
BAP 0.5

V11 NAA 3.0 159
BAP 1.0

Degree of brittleness
Auxin Cytokinin
1S M HI IV £ V= VI VI Il = ¥1i
The Combination of auxin (NAA) 3 mg and cytokinin (BAP) 0.5 mp

apneared highly suitable to produce brittle callus with appropriate fresh weipht of
18% mg, after 15 davs of culture,
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DISCUSKION

Nodes of chickpea var. €153, produced brittde calli with appropriate
degree of brittlensss and yield by culluring on modified B-5 medium, supplem-
ented with auxin {30 mg NAA) and eylokinin {0.5 mg BAP) From the resulis of
different experi:nents, it was obvious that the combined effect of auxin and
cytokinin produced brittle calli and increased fresh weight {189 mp} upte certain
limit (3.0 mg NAA and 0.5 mg BAP). Higher conceatraticn of auzxin did not
shaw any marked improvement in the degree of brittleness and fresh weight
(190 and 192 mg} of callus, whereas an increaseinthe concentration of cytokinin
(1.0 mg) did not show any increase in the Jdegrea of briitleness and fresh weight,
It was also observed that concentration higher thanm 3 mg MNAA after 2510 30
days of culture, enhenced oot initiation snd showed a significant decrease in
fresh weight (data not presenied). It vould be concluded that ia chickpea both
auxin and cytokinin were necessary for the development of calli of appropriate
brittleness and fresh weight. Similar observations were reported by Skoog and
Miller {1257), Earle (1974) and Hartmann and Kester {19833

It is clear from the present results that possible increase in aaxin with
small amnunt of cyvtokinin developed more Erittleness in the texture of ehickpea
calli and these brittle calli released much more (9 x 10 free single cells per ml
in suspansion as compared to compact calli, Thus it may be stated that brittle
calli are more suitable for the source single cell inocula in cell culture.
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