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2- Anti-tussive 
3- Cut flower longevity 
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4- Pemine 
5- Peiminine 
6- Impericine 
7- Forticine 
8- Fritilla hupehin 
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Table 1. Interaction basal MS medium with plant growth regulators IBA and NAA  
and kind of explants on callus weight 

 ���< !"# $�E� MS)�H�� ���� �� J�
(  

Basal MS medium (mg/l) 
GHC �/�I/���  

Scale Explants 

����� F�� �/�I/���  

Leaf primordial 

NAA 0.25 + IBA 0.25 2.10c 2.76b 

NAA 0.5 + IBA 0.5 3.29a 1.98cd 

NAA 1.0 + IBA 1.0 0.45fg 0.45fg 

NAA 0.25 1.73d 1.34e 

NAA 0.5 2.21c  1.01f 

NAA 1.0 0.19h 0.11h 

IBA 0.5 0.01h 0.02h 

IBA 1.0 0.10h 0.006h 

IBA 2.0 0.006h 0.01h 

��(���
  ��� -I ��  ]����� xb� �� ����I  ��D5 u�-� &���� �� �5�I5 �O�� ��
�� ��Y  �
!� ��"
 a��U7 �D��� &� .������ eI �% &���  
In each column mean that the letters are the same at 5% Duncan test significantly different from one another. 
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W0% 1- F�� �/�I/��� �� �.�< -���= ����� )a -  W�0"=  

F�� �����  ;GHC �/��� �/��Z ��b -  F�� ���I/ �0=  

�� �����  ;�/�I/��� ���.ac-  � �/�I/��� �-% J����  

d- (�.�< W�0"=.  

Fig 1. Callus of leaf explants of (a- initial leaf 
formation of the central bud scales, b- piece  
of primary leaf as explants, c- swell explants 

 d- callus formation). 

  
W0% 2- ) GHC �/�I/��� �� �.�< -���=a - �0=  ��5  

�� GHC  ;�/�I/��� ���.ab-  �� -8� �.�< W�0"=4  ;��V5  

c-  �� -8� �.�< W�0"=6  � ��V5d-  �� ,��I5 �.�<  

(,���4�% � D4�3 W�0"=.  

Fig 2. Production of callus from explants Scales 
(a- scaly patches as explants, b- callus formation 
after 4 weeks, c- callus formation after 6 weeks 

d- callus formation with the formation of 
bulblets and shoot). 

  

  
W0% 3- D4�3  �.�< �� ����)a -  � GHC �/�I/���b - F�� �/�I/��� (�����.  

Fig 3. bulblets callus from induction a. scale explants b- primary 
 leaf explants). 
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 *�-Z2-  -���= !"# $�E� `�/ � �.�< `�/ W����� �_��.�<  �$�E� ��5  !"#D4�3 ����  D4�3 ��-8= ��  

 d-� �� G<12 ��V5  

Table 2: Interaction of Callus and Callus medium and medium bulblets the number of  
bulblets after 12 weeks 

�.
�<

 `
�/

  

C
al

lu
s

 
!"# $�E� )MS( D4�3  ����

�H��) (���� �� J�
  

MS medium bulblets induction 
 (mg/l) 

 ���< !"# $�E� MS �� ,��I5 �.�< -���=NAA  �IBA �H��) (���� �� J�
  

Callus MS medium with NAA and IBA (mg/l) 

NAA 0/25+IBA 0/25 NAA0.5 +IBA0.5 NAA0.5 NAA1.0 

d
+4

  S
ca

le
 

TDZ 0.25 + KIN 0.25 18.67de 15.67g 22.33b 10.33lmn 
TDZ 0.5 + KIN 0.5 17.00fg 13.33hi 25.00a 12.33ijk 
TDZ 1.0+ KIN 1.0 11.00klm 8.33opq 9.67mno 6.67rst 
TDZ 0.25 19.67cd 11.33jkl 20.33c 8.00pqr 
TDZ 0.5 20.00bc 10.33lmn 17.33ef 9.00n-q 
TDZ 1.0 10.33lmn 8.33opq 11.67jkl 4.67vwx 
KIN 0.5 12.67hij 5.67tuv 12.00ijk 4.67vwx 
KIN 1.0 13.33hi 8.33opq 14.00h 5.33t-w 
KIN 2.0 9.00n-q 3.00y 10.33lmn 3.00y 

� l
-%

��A
�

  
L

ea
f 

p
ri

m
or

d
ia

l 

TDZ 0.25 + KIN 0.25 7.67qrs 4.67vwx 7.67qrs 5.33t-w 
TDZ 0.5 + KIN 0.5 8.00pqr 6.66stu 3.67xy 4.00w-y 
TDZ 1.0+ KIN 1.0 4.33v-y 0.43z 2.00z 2.50z 
TDZ 0.25 9.33nop 5.00u-x 5.33t-w 5.33t-w 
TDZ 0.5 9.67mno 2.00yz 3.00y 4.00w-y 
TDZ 1.0 5.00u-x 0.67z 0.43z 1.67z 
KIN 0.5 6.67rst 1.33z 1.33z 2.00yz 
KIN 1.0 6.67rst 2.00yz 5.33t-w 2.00yz 
KIN 2.0 8.00pqr 0.33z 1.67z 2.00yz 

 ]����� xb� �� ����I  ��D5 u�-� &���� �� �5�I ��(���
  ��� -I ��5  �O����Y  �
!� ��
�� ��"
 a��U7 �D��� �5�N &� .������ eI �% &���  
In each column mean that the letters are the same at 5% Duncan test significantly different from one another. 
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 ����I/1-  `�/ W����� �_��/�I/���  !"# $�E� �MS  LH�M� ��5 !NH  �� ,��I5NAA �"�� ��-8= ��.  

Fig 1. Interaction of explants and MS medium with different concentrations  
of NAA on root number. 

  

  
 ����I/2-  ���< !"# $�E�� �/�I/��� `�/ W����� �_�MS  ,��I5!NH �� ��5  LH�M�NAA �"�� *�� ��. 

Fig 2. Interaction of explants and MS medium with different concentrations  
of NAA on root length. 
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Table 3. Interaction of explants and culture medium bulblets diameter, length of shoot  
and root length 
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In each column mean that the letters are the same at 5% Duncan test significantly different from one another. 
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