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Somatic Embryogenesis in Different Organs of Two Cultivars Chickpea
(Cicer arietinum L.)
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Table 1: Analysis of variation for the effect of different concentration of NAA on the callogenesis in different
explants of chickpea
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Fig. 1: Effect of different growth regulators on induction of calluswith different morpho- physiological traits (a): non
embryogenic calli in NAA medium (b): embryogenic calli in 2,4-D medium
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Table 2: Mean comparison of the effect of 2,4-D different concentrations on number of globular embryos from
different explants in Cvs. Kaka & Pirooz cultivars of chickpea.
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*: Means followed by the same letter within each columns and rows are not significantly different at the 0.01 level,
according to the Duncan’s multiple range test
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Fig. 2: Mean comparison of the effect of NAA different concentrations on percentage callogenesis from different
explants of 2 cv. Kaka & Pirooz chickpea
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*: Means followed by the same letter within each columns are not significantly different at the 0.01 level, according to
the Duncan’s multiple range test
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Table 3: The interaction effects of cultivars, explants and mediums on percentage of development of globular embryos
to heart shape embryos

(90,0) JSo (oolB iz 0 (55,5 (i Joos
Exchange of globular embryo to heart shape(%)
J555 5 J5s5 Sy S o £95
Hypocotyl Epicotyl Leaf mediums
T o,
Kaka Cultivar
32.7cd 22.7efgh 40.0b 1
43.7b 32.7cd 58.3 a 2
26.0ef 19.3ghij 33.3c 3
£ s
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Pirooz Cultivar
21.7efghi 15.3jkl 29.3de 1
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*: Means followed by the same letter within each columns are not significantly different at the 0.01 level, according
to the Duncan’s multiple range test.
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** 1. half-strength MS medium containing 1 mg/l Zeatin; 2. MS medium containing 0.5 mg/l BA and 2,4-D; 3. MS
medium containing 1 mg/l BA and 2,4-D
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Fig. 3: The Effect of growth regulators Source and Concentration on different stages of somatic embryogenesis: ()
embryogenic callus from leaf explants on media containing 3 mg/l 2,4-D ; (b) Globular embryo formed on same
medium; (c) Heart shaped embryo on media containing 0/5 mg/l BA and 2,4-D; (d) Cotyledonary shaped embryo; (e)
Cotyledonary shaped embryo
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Fig. 4: hardening and translation of chickpea plantlet to in vivo (greenhouse)
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Table 4: The interaction effects of cultivars, explants and mediums on percentage of development heart shape to
cotyledonary shape embryos.
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Exchange of heart shape to torpedo embryo (%)
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Hypocotyl Epicotyl Leaf Medium
T o,
Kaka Cultivar
20.0cde 10.3hi 30.3b 1
31.0b 22.6cd 36.7a 2
7.3ijk 3.3 Imno 17.3efg 3
s .
395 )
Piruz Cultivar
8.7hij 6.3kl 19.0cdef 1
5.0jkim 2.6lmno 22.7cd 2
1.3mnop 4.0klmn 11.3h 3
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*: Means followed by the same letter within each columns are not significantly different at the 0.01 level, according
to the Duncan’s multiple range test

BA ub; cauS ebais (g9l MS cuiS o ¥ 6] 06,5 Lo ) Qﬁﬂ} Ay 0diS e gol> Y2 MS S oo Vi
clale 4 plas ;2 2,4-D 4 BA 0 causS o g9l MS caS oo ¥ i) 0605 Le /0 clale 4 plaS 22,4-D
Fd oS ke

**:1. half-strength MS medium containing 1 mg/l Zeatin; 2. MS medium containing 0.5 mg/l BA and 2,4-D, 3. MS
medium containing 1 mg/l BA and 2,4-D
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