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Leila Farzaei1 and Mohammad Sayyari2* 
1, 2. Ph. D. Candidate and Associate Professor, Faculty of Agriculture, Bu Ali Sina University, Hamedan, Iran 

(Received: Apr. 11, 2021 - Accepted: Jan. 25, 2022) 
 

ABSTRACT 
The aim of this study was to optimize different concentrations of some growth regulators and introduce the effective 
explants which lead to increase callus induction and regeneration efficiency in Catharanthus roseus L. and recognize growth 
stage which produce the highest amount of vincristine. The experiment was conducted as a factorial with a completely 
randomized design. The first factor was explant type at eight levels and the second factor was different concentrations of 
growth regulators at nine levels. The results showed that the highest percentage of callus induction was observed the 
medium containing 8 μM 2,4-D with 2 μM BAP in single node (100 percent), hypocotyl (100 percent), leaf (100 percent), 
root (99.16 percent), ovary (98.33 percent), petiole (95.83 percent), anther (94.16 percent) and cotyledon (93.33 percent) 
explants, respectively. Calluses derived from hypocotyl, anther and ovary explants were able to produce highly efficient 
somatic embryos. 0.8 g L-1 casein hydrolyzate cause the highest percentage of embryogenesis. The maximum germination 
percentage was obtained from explants drived from hypocotyl (53.66 %), anther (51.00 %) and ovary (46.00 %). Also, the 
regeneration percentage of hypocotyl, anther and ovary explants was 78, 73 and 68 percent, respectively. The topmost 
amount of vincristine in comparison with different types of calluses and different stages of growth was obtained from plants 
regenerated from callus which derived from anther, ovary and hypocotyl explants and the amount was 1.4 μg g-1 dry weight 
more than non-embryonic callus of the mentioned explants. 
 
Keywords: Anther, callus induction, habituation, ovary, somatic embryo. 
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Table 1. Results of variance analysis effect of casein 

hydrolyzate and explant on embryogenesis 
percentage of Catharanthus roseus. 

Mean of 
squares df Source of variation 

1030.91** 3 Casein hydrolyzate 
55.02** 2 Explant 
291.90** 6 Casein hydrolyzate × explant 

5.72 24 Error 
15.80 - C.V. (%) 

 ** U��5+�*;=  I�	<C# sg� �� �#�1  ..P��  
** Significanlty difference at 1% of probability level. 
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Figure 1. In vitro plant regeneration in Catharanthus roseus via somatic embryogenesis; a) nonembryogenic callus, b) 

friable embryogenic callus from hypocotyl explant, c) embryo germination, d) embryo maturation, e) regenerated 
plant from somatic embryo, f, g and h) plant habituation. 
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Table 2. Mean comparison interaction effect of casein 

hydrolyzate and explant on embryogenesis 
percentage of Catharanthus roseus. 

?
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= B&<�  0 �� �( ���0 sg� �� �W <8= a C ]� JS#.C

.%�#.% ��#� �*;= U��5+ .P�� n*� I�	<C#.  
In each column means followed by at least a common letter, are not 
significantly different at 5% probebility level. 
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Table 3.- Results of variance analysis effect of explant on 

germination and regeneration percentage of 
Catharanthus roseus. 

Mean  of squares 
df Source of variation Regeneration  

(%) 
Germination  

(%) 
75.00 n.s 45.44 n.s 2 Explant 
25.00 21.77 6 Error 
5.88 9.29 - C. V. (%) 

n.s�*;= U��5+ �&9% :                               .�#� 
n.s: None- significanlty difference. 
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Table 4. Mean comparison effect of explant on 

germination and regeneration percentage of 
Catharanthus roseus. 

Explants Germination (%) Regeneration (%) 
Hypocotyl 53.66a 78.00a 
Ovary 46.00a 68.00a 
Anther 51.00a 73.00a 

?
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= B&<�  0 �� sg� �� �W <8= a C ]� JS#.C �( ���0

 �*;= U��5+ .P�� n*� I�	<C#.%�#.% ��#�.  
In each column means followed by at least a common letter, are not 
significantly different at 5% probebility level. 
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Explants 
Casein hydrolysate  

0 0.2 gl-1 0.4 gl-1 0.8 gl-1 
Hypocotyl 6.33fgh 10.00f 22.66cd 30.66a 
Ovary 4.33gh 8.66fg 18.66de 27.66ab 
Anther 3.00h 6.66fgh 17.00e 26.00bc 
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Table 5. Results of variance analysis effect of explant 

on vincristine content in non-embryogenic calli of 
Catharanthus roseus. 

Mean  of squares 
df Source of variation 

Non-Embryogenic calli 
0.147 ** 7 Explant 
0.00012 16 Error 

8.58 - C. V. (%) 
 ** U��5+�*;=  I�	<C# sg� �� �#�1  ..P��  

** Significanlty difference at 1% of probability level. 
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Table 6. Results of variance analysis effect of explant on 

vincristine content in embryogenic calli, germination 
stage and regenerated plantlet of Catharanthus roseus.  

Mean of squares 
df 

Source of 
variation RP GE EC 

0.00021 
ns 

0.0017* 0.018** 2 Explant 

0.0062 0.00022 0.00011 6 Error 
5.561 4.20 6.80 - C. V. (%) 

EC=  j&F�/ ?
*@  �#2GE =$%#&@ $6C =  � �%2RP =-.
 #22�( -�
1  

 � ** �*ns�*;= U��5+ d
+ + $( :  I�	<C# sg� �� �#�5  �1  � .P��

�*;= U��5+ �&9% �#�.  
EC= Embryogenic Calli, GE= Germinated Embryo and RP= Regenerated 
Plantlet. 
*,**, ns: Significanlty difference at 5 and  1% of probability level 
and non- significanlty difference, respectively. 
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Table 7. Mean comparison effect of explant on 
vincristine content in non-embryogenic calli, 

embryogenic calli, germination stage and regenerated 

plantlet of Catharanthus roseus. 

Explants 
Vincristine content (μg g

 - 1 DW) 

NE EC GE RP 
Root Not detected - - - 
Hypocotyl 0.183b 0.248a 0.336b 1.413a 
Cotyledon 0.110c - - - 
Nod 0.111c - - - 
Petiole 0.116c - - - 
Leaf 0.657a - - - 
Ovary Not detected 0.108b 0.358ab 1.423a 
Anther Not detected 0.118b 0.384a 1.430a 
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NE= Non-Embryogenic calli, EC= Embryogenic Calli, GE= Germinated 
Embryo and RP= Regenerated Plantlet. 
In each column means followed by at least a common letter, are not 
significantly different at 5% probebility level. 
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