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ABSTRACT 

Amaryllis is one of the ornamental bulbous plants that its proliferation is commercially slow. Application of tissue culture 
techniques can be a suitable way to increase the propagation rate of this ornamental plant. This study was conducted in two 
separate experiments. In the first experiment, the effect of light condition and position of twin scales in the mother bulb was 
evaluated on the regeneration of Amaryllis twin scales. In the second experiment, the effects of different concentrations of 
sucrose (30, 60 and 90 g/l) and the position of twin scales in the mother bulb investigated. MS medium containing 0.5 mg/l 
BA+0.1 mg/l NAA was used. Experiments were carried out in a factorial arrangement with five replications in a completely 
randomized design. Results showed that 16-hour light condition lead to production of more bulblets than dark condition. In 
terms of bulblet diameter, the brightness conditions were superior to the dark condition. The findings of this study showed 
the superiority of the outermost twin scales compared to innermost twin scales. Bulblets regenerated from twin scale group 1 
were thicker than the other treatments and their dry weight was also higher. Application of sucrose at a concentration of 60 g 
/l to the culture medium resulted in the production of bulblets with the highest dry weight. By increasing the concentration 
of sucrose from 60 to 90 g/ l, there was a significant decrease in the regenerated bulblet diameter. Generally, application of 
medium containing 60 g/l sucrose, twin scales group 1 and 16-hour light conditions is recommended to increase the 
multiplication rate of Amaryllis. 
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Table 1. Mean comparison effect of light or darkness conditions on evaluated traits on in vitro culture of amaryllis 
Root 

length (cm) 
Root 

number 
Dry weight of 

regenerated bulblet 
Diameter of regenerated 

bulblet (cm) 
Number of 

regenerated bulblet 
Light condition 

0.91 b 1.81 b 0.025 a 0.84 a 1.38 a 16-hour brightness conditions 

1.50 a 3.40 a 0.016 b 0.75 b 1.00 b Absolute dark conditions 
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&��: E�-�  5 �
&�-  � �� >5�S� V X LSD  G�	�X� oI- ��5  =^��Z��2$ <.�4 ���� ='��='.  

Means followed by the same letter within each column are not significantly different at probability level of 5% based on LSD test. 



   l&*?4'�C+�5 
� 6���� �� 51��	
 �� 4 �
����� 1399  813 

 
  

 �� 4�23 0*1 >'&	'76� �� a!&- B%�S$

 46�<
�� f6� 
 �� �w*�i� ��=!&- 
���%8

)Jacobs et al., 1992) 4�6��$ � (Colque et al., 

2002 (4� 
�S' >, (-� 9=
 @��78  p��<$ =��

 ���%�5 �� .���� 4j��5 9�%8 0<3 >5 p&*I� ��&'

 4Q �� 4�6��$ 9��� a6 G�	?� ����%A 
���%8 ��

>'�C
 ) ���8  �� a!&- B%�S$ �(4�6��$ (?�-

4� a6 R$ ) =6�	'Van Aartrijk et al., 1986 .(

`��nA q6��'  E&�'�$ %- 0<3 
���%8 ��� ��

)Cyrtanthus ( ��) %$ 
�S' l&%*%U � (>-�=%*6���: 9

4�  �&6 A&�1 f6� 
 �� >, =��16  � 46�<
�� (?�-

8  �� � �S%5 a!&- ��=.$ �4�6��$ (?�-

>'&	'76� 4� B%�S$ 4�23 0*1 ��� ) �� 8Morán 

et al., 2003; Varshney et al., 2000 Z�.U�I� .(

Rice et al. (2011) ?� >, ��� 
�S' 7%' 9��� a6 G�	

 4�6��$8 >'�C
 4Q �� >�?�-  `6�71� >5  g<� ����

�PU� >'&	'76� �� a!&- =%U&$ �  �� 4�23 0*1 ���

 �$W�=': �%g6&�'� 5 9�%8)Brunsvigia undulata ( ��)

 %$�: 9l�g'� Z�.U�I� .=6� 8 (>-�=%*6�� ���  5 9=



�S' 08 ' 9�%8 ���6���76�  9=<�� %"#$  p&*I��'

a!&- =%U&$  5 c*I� 4�6��$ f6� 
  f6� 
 ��


���>S%
 >5 ��&5 ��  ��&Q  f6� 
 J6� �� >,

 (-� 4U�X�� J6� .=6� j' B%�S$ 4�!&- >'&jK%�

4� 
�S'  b�X `��nA q6��' >,  f6� 
 >, =��

4	' a!&- =%U&$ 9='�����5 c*I� 4�6��$ =
�5�  4U�

 4I6� 
 J%<h G�	?� %"#$ ��� 42<� y!�
  ���

 ��&' �&DX l=? (*? >5 � ���� 45�6��� ��&� 42%,

a!&-  B%1� *, =/�1 � �'� =%2- 9=
 =%U&$ ���

4� .=<
�5  

  

 ���� ���� �� !���� ��"# �� �$�% &�' (")*�� � 


������
  

 q6��' E�-�  5>5 (-� 9=�: 9� 8  0*1 w*�i� ���

 4�23 %"#$ 4<.�  a!&-  I/  5 ����9=
����5 

(
�� )01/0≤Pa!&- .(  ���9=
����5 0*1 ��  ���

  $�&I/ ����	%$  6�- >5 (C�' a6 9� 8 4�23

4<.� Z��2$ G�X J6� �5 �='�&5  �5 ��RU J6� �� ����

  I/ � j6� �&- �� .=<�
�=' �� 9� 8 4�23 0*1

a!&-  ���9=
����5  ��>6W 4*!�� ���  0*1) ��%A  $

 .�&5  �	, ����	%$  6�- >5 (C�' �(��Nh 9� 8 4�23

 7%' a!&- aS! �  $ 
�� �a!&-  I/  5 9�[?

 (R$ %"#$  �� / ����� ��%A �� 4�23 0*1 (%./&�

9��='� �� B^�X q6��' .(1 8  aS! �  $ 
�� � %8

a!&-  ���9=
����5  
�7%� J6 �S%5 >, ��� 
�S'

$ 
��a!&- aS! �   ����5 ��� �� �9=


>'&	'76�  
�7%� J6 �	, � a6 9� 8 4�23 0*1 ���

>'&	'76� �� Z�2^ J6�  ��Nh 9� 8 4�23 0*1 ���

 aS! �  $ 
�� 
�7%� � j6� Z��C? >5 .=
 9=��S�

a!&- >'&	'76� �� ��  �a6 9� 8 4�23 0*1 ���

 �� `%5��  
�7%�  5� 5>5 (-� 9=�: >'&	'76� ��  ���

 >S6� ��=.$ ��RU �� .�&5 ��Nh 9� 8 4�23 0*1

 ����� ��%A �� 4�23 0*1 (%./&�  "� 7%' 9=
=%U&$

4<.� ) �&5 ���05/0≤P �� >S6� =%U&$ B%�'��A .(

>'&	'76�  6�- >5 (C�' a6 9� 8 4�23 0*1  ��

4<.� Z��2$ G�X J6� �5 ��&5  �S%5  ��RU J6� �� ����

0*1 J%5 - �$ a6 9� 8 4�23 �����S� > .=S' 9=

=%U&$ >S6� ��=.$ J6 �	,>'&	'76� �� 7%' 9=
  ���

 8 4�23 0*1>5 ��Nh 9� G�=3) =�: (-�2.(  

0*1 J%5 4�6s&U&1�&� Z��2$  � 4'�%� �4'� %5 ���

4� 
�S' ��%A 4*!�� 0*1 >, =��  >%N$ 4�23 ���

`i5 J6� �� 9=
 4� ��  ��g6� �� 4$��2�� �-�A =<'�&$

) =<6�	'Rice et al., 2011  5 9=
 l�g'� Z�P%PR$ .(

4� 
�S' �� K*h J-&- � l&%*%U ���  >, =��

0*1 >6W �� 9=
 >%N$ ���  ��%A 4'�%� � 43��! ���

4� � �S%5 46����5 (%*5�/ ����� a!&- � =<
�5  ���

>6W �5 >�6�P� �� � $�&I/ 4*!�� ���  =%U&$ ��%A  $

4� �&5 , 4'��� ��&�R� 7%U�': .=<<,0*1 Z��=%  ��

>6W Z��=%�&5 , ��&�R� 
�&5  $W�5  j'�%5  4�*1 ���

>6W �5 >�6�P� �� 4'�%� � 43��! 4*!�� ���  ��%A  $

4� ) =
�5Park, 1994; Padasht Dehkaei et al., 

2006.(  

Pierik & Ippel (1977)  `6�71� >, ='�&	' 
�&<?

��RU �� >h � 4U&Q ��RU �� >h) >'&	'76� 9��='� 

 �� 46����5 
�7%� `6�71� >5  g<� �(4b ?

>'&	'76�  J6 ' 9�%8 4�*1 ���)Nerine ( ��) %$ 9

 .=6� 8 (>-�=%*6���:  
  



814   :
����	� � ��� !"#$%  ��&' ()*+ ���,�- � ./&�%( 0*1 �234   5 �6���76��� 8%9� ���:6*%0 ... 

 
  

  

  

  

  

  

  

  

  

  
 B�
10%*6���: 4�23 0*1 >'&	'76� 46����5  5 4�6��$ �6 � 46�<
�� f6� 
  "� . )A f6� 
 :16  d46�<
�� (?�-B(4�6��$ f6� 
 : 

Figure 1. Effect of light or darkness conditions on the regeneration of twin scale explants of amaryllis 
(A: 16-hour brightness conditions; B: dark conditions) 
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Table 2. Mean comparison effect of scale position in the mother bulb on evaluated traits on in vitro culture of amaryllis 
Root  

number 
DW of regenerated  

bulblet (g) 
FW of regenerated  

bulblet (g) 
Diameter of regenerated  

bulblet (cm) 
Scale position 

4.00 a 0.027 a 0.29 a 0.92 a Twin scale Group 1 

2.92 ab 0.024 ab 0.23 ab 0.86 a Twin scale Group 2 

2.38 ab 0.020 b 0.18 b 0.74 b Twin scale Group 3 

1.13 b 0.012 c 0.12 b 0.65 b Twin scale Group 4 
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&�-  � �� >5�S� V X LSD  G�	�X� oI- ��5  =^��Z��2$ <.�4 ���� ='��='.  
Means followed by the same letter within each column are not significantly different at probability level of 5% based on LSD test. 
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Figure 2. Mean comparison interaction effect of sucrose concentration and scale position in the mother bulb on dry 

wight of regenerated bulblet of amaryllis. 
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Figure 3. Mean comparison effect of sucrose concentration on regenerated bulblet diameter of amaryllis 
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Figure 4. Mean comparison effect of sucrose concentration on bulblet FW and DW of amaryllis 
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Figure 5. Mean comparison effect of sucrose concentration on length and number of produced roots of amaryllis 
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Figure 6. Mean comparison effect of scale position in the mother bulb on the number, diameter, FW and DW of 
regenerated bulblet of amaryllis 
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Figure 7. Mean comparison effect of scale position in the mother bulb on the number of produced roots of amaryllis 
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Table 3. Mean comparison interaction effect of different concentrations of sucrose and scale position on dry weight 

(gram) of regenerated bulblet of amaryllis 
Twin scale 

Group 4 

Twin scale 

Group 3 

Twin scale 

Group 2 

Twin scale 

Group 1 

Scale position  
Sucrose concentration 

0.011 g 0.024 de 0.029 bcd 0.036 b 30 g/l 
0.029 bcd 0.033 bc 0.034 bc 0.057 a 60 g/l 
0.013 fg 0.021 def 0.019 efg 0.025 cde 90 g/l 

�J%j'�% ��� �����  B/�=Xa6 
&��: E�-�  5 �
&�-  � �� >5�S� V X LSD  G�	�X� oI- ��5  =^��Z��2$ <.�4 ���� ='��='.  
Means followed by the same letter within each column are not significantly different at probability level of 5% based on LSD test. 
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