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1-(Lisianthus)  Eustoma grandiflorum L.                                                                                        2- Gentianaceae 
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1- Biopriming                           2- Thallophyta                    3- nodosum Ascophyllum                      4- Synergism  

5- Brassica oleracea L.  



) ����� �	
	�� 
 ��1399 �(5)2 :(109-122 

                                                  111    

7<RB ��	�"# 3456 7"	89���	0 7	�� (0 /.1  CK#(> '".?� �>  M5N20% 7<RB 3456 7"	89 �.��S� ,�.?!. b6<� /. /".#

 CG"# "#����%CT C
	T �0  4IK 7	�� #(V5@9 
 k<5_� F".C�
<0(> /.<�_� �.  	0<6
 -�.#�  "# M5N/g	0 /	
  7"	89

7<RB 3456[\	T �.?�� /.,
	> CT" /	
  !	� )Jothinayagi & Anbazhagan, 2009(. �6<% 	0 b�	^� �0 7CT#	� � qC


,

�� -�.  �2"(0 (1.j5�J� /	
"	@�%  
 ��	�"# 3456 7"	89��	�(2 ���:  ,�V@
(0 -��Y@
 
�H	
  /	
 [\	T (0

����% 
	�� CT" 
 ")0�Y D�� �� #<0 .  

�� � 
�,�-��  

 .���/01234 ��5!� 6��/ � 
����
 ���� 17�8 9��:;	 
���	 :
����� *�!&  

 �. ,�	��H -�. "#	
")0/  AB" 
#D�� ��/  �C�50	�Arena  -�.f �>	%  >(T �. 7CT ��R% 
Mariachi  ��R%T 7C  >(T �.

-�.f 	%	>	2  7#	O�2. �
	�� 7#	� �.<�9 �0CT. 	897<RB ��	�"# 3456 7"/.2 )SWE(  >(T �. �2 -�#	>H �5�3 .#	K	>  /".C�(\

 
 CT "#L��  M5N (OG �250 �500 �750  
1000 �5��(��� (��� "# �R% /
" 
 �	
")0/ AB" 
# (
 (0 "	> �0CT 7#. 0 �. �\(

����
 /	
7"	89 -�. ��	T 1/0%  �f
(��K� 5/0% 2O2P 
 ;H "# k<5_�3% O2K ��.CT	0 	
")0/  (
 AB" 
#�� ��D  (��

"	@�% ��	�(2 ���:  FC� �015 �30  
45  �
" /	�# 
 �V�"	% "#4 Q<�I52 �6"#  .C��!(� ".(B  

 :<�
 .���/0.�%5��	 17�8 9��:;	 ����� ���� �
��
� �  =$�
����� *�!&  

 /	
"	@�% -�(�R0 7C�H  2# �0 ,�	��H �.  IJK ��S�  M5N 
#125  
250 �5��(���  (��� "# �. 3456 7"	89# "	@�% 
 ��	�"

��	�(2 ���: 30  
45 
"� ,��?� (1. 
  �	�?@
�H	
  AB" 
# "# !(� ".(B �2"(0 #"<� .  M5N125 �5�� 7"	89 (��� "# (���

 �#<0 3�#?K ���# �0 ��	�"# 3456�W��K/	
  M5N /	
 (OG 
250 �5��"# 3456 7"	89 (��� "# (��� �0 (X�CV� �0 ��	�

 U
# ,�	��H U	WK. /.(0  M5N 
# -�. -�XK	�� �.<�97C�?�(0 CT.  

����> <�?4� .���@ .���/0 �
 �� �
  

 �2"(0����%  	
")0 "#7	X��	��H /	
��

��  a�_� 7CT k(��> a�.(T "# �	ROG. ��S�G 7	X�K.# /�"
	�> 7CV�K.#

 /	�# 	0 "<%	0<VK.23  
 Q<�I52 �6"#	�"<K7 )bT/�
" (8/16   9	2 .(6.CT. ,��  �.�	NH  #"<� ��	2
 
 a�_� ,�	��H

 7#	O�2.��.#�C�� .CKCT 7# ")0 
 A�	2 /
"  2CV� /(��) ,�#8 ��K	2 (/(�� /.".# ��g 3��!	G )N	> 3� 7"	@T -@%.
 

  �>CT/(�� �	�K #"<�  0<=" -��	% /.(0 .,�# U.C> (
 �0 	
3� �5��9 (��� M5N 	0 3456 7"	8#"<� /	
 (MK  "	@�% /.(0


 ��	�"# 3456 7"	89 2 �5��(^�� ;H (���  /	
"	@�% /.(0���:��	�(2 7#
?!.  .CT/.(0  
 7CT 7#
?!. k<5_� (�J4% ,
	>

/(�� ;"# �	
"	@�% ��	@% /.(0 �	IV� a�.(T  �	9",�#��I0 A5�!."	� 	0 	
 7CT T ��T.)� "<%	0<VK. "# 
 �. C�#�	0 .CKC

�K<@K3� �
" �2 F"<G �0 	
 FC� �0 
 "	035  
 CT U	WK. �
""	@T  /	
")07C���%  �5c(� �.�	NH  �	�	� 	%����% "#  7"
#

[\	T �0	��". /.(0 ,�	��H /	
����%   41TC. �	
")0� ���" k<= �> 7�.CK. �0 �:2 �5��� ")0 �.<�9 �0 C��T.# (�7C���% 

 

1- Abelmoschus esculentus 
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1- Final Germination Percentage                   2- Germination Rate                      3- Mean Time of Germination     

4- Mean Daily Germination                             5- Daily Germination Speed 
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Table 1- The main effects of cultivar and different concentrations of seaweed extract on germination 

indices of Lisianthus. 
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2.82a 0.35a 1.67b 98.8a 2.56a ‘Arena’ 

2.76a 0.36a 3.04a 96.8a 1.09b ‘Mariachi’  

��	�"# 3456  M5N �5��)(��� ((��� "#  

Concentration of seaweed (ml L-1) 
2.8a 0.35a 2.5a 98a 1.89ab 0 

2.82a 0.35a 2.28a 99a 2.19a 250 

2.74a 0.36a 2.31a 96b 1.51ab 500 

2.8a 0.35a 2.22a 98a 2.17a 750 

2.8a 0.35a 2.47a 98a 1.39b 1000 

"# (
 �2�<-�XK	�� ���	
 �> /.".# q
(c m(��� 
C��I  ]^2"#5 CG"#  �<��HLSD qD�\. ��S�".#/ CK".CK. 

In each column, means with the same letters are not significantly different at 5% level of LSD test. 
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Figure 1. Interaction of cultivars and concentrations of seaweed on  germination percentage (A) and 

germination rate (B). The treatments were different in one letter in each column have a significant 

difference of 5% based on the LSD test. 
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Figure 2. Interaction of cultivars and seaweed cncentrations on Mean Time of Germination (A), Mean 

Daily Germination (B), and Daily Germination Speed (C). The treatments were different in one letter in 

each column have a significant difference of 5% based on the LSD test. 
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Table 2 - The main effect of cultivar and stratification treatments on germination indices. 
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In each column, means with the same letter are not significantly different at 5% level of LSD test. 
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Figure 3 - Interaction of cultivars and stratification on final germination percentage (A) and germination 

rate (B). The treatments were different in one letter in each column have a significant difference of 5% 

based on the LSD test. 
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Figure 4 - Interaction of different cultivars and stratification on Mean Time of Germination (A), 

Mean Daily Germination (B), and Daily Germination Speed (C). The treatments were different in one 

letter in each column have a significant difference of 5% based on the LSD test. 
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Table 3- The main effect of cultivar and interaction of different concentrations of seaweed extract and 

stratification on germination indices. 
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2.45a 0.08b 9.55b 99.2a 3.14b Mariachi  

      

2.02a 0.15a 6.91c 97b 2.62b T0S0 

1.49b 0.07c 14.58a 100a 6.66a T1S1 

1.48b 0.07c 14.58a 100a 6.66a T2S2 

2.11a 0.1b 9.72b 100a 6.66a T3S3 

2.14a 0.1b 9.72b 100a 6.66a T4S4 
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T0S0: control, T1S1: 30-day stratification and seaweed extract 125 mg L-1, T2S2: 30-day stratification and seaweed extract 

250 mg L-1, T3S3: 45-day stratification and seaweed extract 125 mg L-1, T4S4: 45-day stratification and seaweed extract 250 

mg L-1. 
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Figure 5- Interaction of cultivar and different concentrations of seaweed extract and stratification on 

Final Germination Percentage (A), and Germination Rate (B). 

T0S0: control, T1S1: 30-day stratification and seaweed extract 125 mg L-1, T2S2: 30-day stratification and seaweed extract 

250 mg L-1, T3S3: 45-day stratification and seaweed extract 125 mg L-1, T4S4: 45-day stratification and seaweed extract 250 

mg L-1. The treatments were different in one letter in each column have a significant difference of 5% based on the LSD test. 
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Figure 6- Interaction of cultivar and different concentrations of seaweed extract and stratification on 
Mean Time of Germination (A), and Mean Daily Germination (B), Daily Germination Speed (C). 

T0S0: control, T1S1: 30-day stratification and seaweed extract 125 mg L-1, T2S2: 30-day stratification and seaweed extract 

250 mg L-1, T3S3: 45-day stratification and seaweed extract 125 mg L-1, T4S4: 45-day stratification and seaweed extract 250 

mg L-1. The treatments were different in one letter in each column have a significant difference of 5% based on the LSD test. 
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This study was conducted to investigate the effect of seaweed extract, stratification, and the 

combined application of the best results in these two treatments on seed germination characteristics of 

two Lisianthus (Eustoma grandiflorum L.) cultivars (Arena and Mariachi). The first experiment 

consisted of seaweed extract containing 5 concentrations of 0, 250, 500, 750, and 1000 ml L-1 and 

stratification treatment of seeds at 4 °C (before planting) for 15, 30, and 45 days as it was applied 

separately to determine the best concentration and the best time. In the second experiment, the best 

results obtained from the first experiment included treatment of stratification (30 and 45 days of 

stratification) and seaweed extract (125 and 250 ml L-1) combined based on a factorial experiment in 

five replications on seed germination of two cultivars of Lisianthus was examined. The results showed 

that the percentage and speed of final germination, and the average daily germination in Arena cultivar 

was higher than Mariachi cultivar. With the increase of stratification days, the percentage of final 

germination and the average daily germination had an increasing trend. The 30-day stratification 

treatment  and 125 ml and 250 ml of seaweed extract resulted in the highest final germination rate and 

the lowest average germination time. Interaction of stratification and seaweed extract had a higher 

average daily germination than the control treatment. The use of seaweed extract had a positive effect 

on germination indices compared to the control. With the increasing concentration of seaweed extract, 

the need for stratification decreased. 

Keywords: ‘Arena’, Germination percentage, Germination rate, ‘Mariachi’, Seed, Stratification. 
 

 

 

 

 

 

 


