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ABSTRACT 

Today, increasing the growth and development of plants by using natural organic matter such as seaweed extract is 

pursued as a goal. In order to investigate effect of using seaweed extract on the growth and yield of chrysanthemum a 
factorial experiment based on the randomized complete block design with three replications was carried out. The first 

factor was seaweed extract at three levels (0 (water as control), 10 and 20%) and the second factor was mothod of 

application at two levels (as spray and fertigation). Rooted cuttings were cultivated in the pots filled by sandy loam 

field soil. Treatment was performed seven times every two weeks after transferring the rooted cuttings to the main 

pot. The results showed that the effect of different levels of seaweed extract was positive on the most of traits such as 

total fresh weight, fresh weight of roots, number of leaves, stem length, number of branches, number of flowers and 

flower diameter, chlorophylls, carotenoids, leaf soluble carbohydrates and negative on the lipid peroxidation and ion 

leakage. Also, the effect of the spray application method was notable than fertigation on the vegetative and 

reproductive growth. Based on the results, it can be suggested that the use of seaweed extract at 10% through spray 

method can increase the vegetative and reproductive growth of chrysanthemums. 
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Table 1. Physical and chemical properties of experimental soil. 
Micro-elements (ppm)  Macro-elements (ppm)   

Mn Cu Fe  K P N pH Soil Texture 

4.6 1.8 15.6  325 12 9 7.4 Sandy loam 
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Table 2. Physical and chemical properties of Sargassum wightii extract. 

Micro-elements (ppm)  Macro-elements (ppm)   

Mn Cu Zn Fe  K P N pH Color 

11 4 5 80  65 3.4 12.88 7.4 Brown 
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Table 3. Results of variance analysis effect of seaweed extract and application method on some traits of 
chrysanthemum. 

  Mean of squares 

Source of 

variation 
d.f 

Dry 

weight 

Leaf 

number 

Leaf 

surface 

Shoot 

length 

Shoot 

number 

Flower 

number 

Flower 

diameter 

Replication 2 0.25ns 0.24ns 3795.9** 0.17ns 0.04ns 0.54ns 0.28ns 

Treatment (T) 2 0.16ns 178.1** 1828.3ns 221.88** 5.01** 56** 15.3** 

Method (M) 1 11.6** 118.6** 67299.2** 34.44** 1.79** 19.1** 28.7** 

M×T 2 1.01* 504.4** 27062.4** 24.03** 0.85** 4.79** 1.13* 

Error 8 0.14 1.3 490.4 0.19 0.07 0.31 0.17 

C.V (%) - 1.98 1.62 1.52 1.23 3.61 1.22 0.81 

ns N�	:Q� riE �� ��� �"X  6��L% � ��� �"X  6��L% ��*/ g�%�% B� **� * �5  �1 .!b��  

ns, *, **: Non-significantly difference and significantly difference at 5 and 1percent of probability level, respectively. 

  

 N�!,4 o/�<��� B<Jd% x<�:/ . ������ C�� � )*+, &��'( �$�.���� 01 )<\�>�<J�M 6�Lb �#�� ��  

Table 4. Results of variance analysis effect of seaweed extract and application method on some physiological traits of 

chrysanthemum. 

Source of 

variation 
df 

Mean of squares 

Chlorophyll 

a 

Chlorophyll 

b 
Carotenoid Carbohydrate 

Lipid 

peroxidation 

Electrolyte Ionic 

leakage 

Replication 2 0.28ns 0.29ns 0.03ns 0.01ns 0.0000003ns 225.8ns 

Treatment (T) 2 49.97** 82.28** 3.66** 0.1** 0.00009** 10170.14** 

Method (M) 1 7.35** 46.33** 1.95** 0.12** 0.00002ns 61451.93** 

M×T 2 2.93* 1.08ns 0.69** 0.006ns 0.000009** 16871.84** 

Error 8 0.54 0.47 0.04 0.008 0.0000006 496.9 

C.V (%) - 2.25 4.26 1.19 2.55 5.62 4.88 

ns N�	:Q� riE �� ��� �"X  6��L% � ��� �"X  6��L% ��*/ g�%�% B� **� * �5  �1 .!b��  

ns, *, **: Non-significantly difference and significantly difference at 5 and 1percent of probability level, respectively. 
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�� &��'( )*+, B� ���"( 
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)(Salwa, 2013. ��<2 &��'( )*+, .���� ��!F  �<?�� 

���  .���v !"/�  �"� I ���!�E� G� �:<���� �:/I 

��!�;���� � �� ���.�� �X�*h � !
�� )Shahira, 

2015.( G<� N�+9  Y(�� ��2I .2�E B:;�I ���  

�<�O@ � 3<�JM� N�'9  �� &��1 � ��
 )Rama, 
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� � �	/ &��1 �� N�h B+Q�  
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� �A<�� �:A�� !
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&��1 !���# !
 (Khan et al., 2009). G�"[	� 

������ &��'( ��I )*+, �M�� ��:"<� � a�E�1��E 

o:<� B� 6��b N�+9 �
�5 �� &��1 Zizyphus 
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� =�L�� &��  !
 )Gandhiyappan & Perumal, 

2001(. f*h x<�:/ 0b�Q 2� N�!, B<Jd% �o/�<��� 

G�� ��!X% c�� �� n�iE V+:W  &��'( )*+, 
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B%�� � N�+9  �
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6�!��A  ��A/ ��� �� 3<�JM� =S+@ &��'( )*+, 

)20 (!b�� �� �� �� C�� ������� ��!X% c�� 3��� 

.=M�< C�� f<�J% .�5 B%�� ��$�% .�:A�� �� ��!X% 

c�� �� &��1 .=
�� �E��� ������ &��'( )*+, �� 

=S+@.�� 3 � 2/1 a�1 �� �:�> �� &��1 B/��!"� ��A/ 

��� B� &��'( )*+, Y(�� 3<�JM� a�	% .���: ���5 

!
� � ���+	( � ��
 )Abdel Mawgoud et al., 

2010.( �� U-�� 2� �<�d/I B� &��'( )*+, .��Q 

�� ���.�� �X�*h !
� G�;��) � (G�"���:<�E �  -

!
�� � !/��% !
� �� 2� f<�h 3<�JM� .����!#� 

���>���:  !"/�  R�;F% �>�+E � c�J� �!
 N�+E B� 

B� B��/ ��# Y(�� 3<�JM� ��!X% c�� !���# !
� 

U<�;% !<�	/  .(Lall et al., 2017)  

  

 
 0�
1 G�Z/��  B;<�F  .&��'( 0��F:  �$� )*+,  ������ C�� �.���� �% �2� ��.  

Figure 1. Mean comparison interaction effect of seaweed extract extract and application method on fresh weight of 

chrysanthemum. 
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0�
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Figure 2. Mean comparison interaction effect of seaweed extract extract and application method on leaf number of 

chrysanthemum. 
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�"X  ]^:#� )*+, )< riE �� .�� I }�9> 2� .���

N�!,) ���� ��,� !b��4 )*+, &��'( ��	�% .(
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Figure 3. Mean comparison interaction effect of seaweed extract extract and application method on shoot length of 

chrysanthemum. 
  

  
0�
 4.  ������ C�� � )*+, &��'( 0��F:  �$� G�Z/��  B;<�F �� ��!X% B#�
 .����.  

Figure 4. Mean comparison interaction effect of seaweed extract extract and application method on shoot number of 

chrysanthemum. 
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Figure 5. Mean comparison interaction effect of seaweed extract extract and application method on root fresh weight 

chrysanthemum. 
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Figure 6. Mean comparison interaction effect of seaweed extract extract and application method on flower number 

(A) and flower diameter (B) of chrysanthemum. 
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Figure 7. Mean comparison interaction effect of seaweed extract extract and application method on chlorophyll a (A) 

&b (B) of chrysanthemum. 
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Figure 8. Mean comparison interaction effect of seaweed extract extract and application method on carotenoids of 

chrysanthemum. 
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Figure 9. Mean comparison interaction effect of seaweed extract extract and application method on carbohydrate of 

chrysanthemum. 
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Figure 10. Mean comparison interaction effect of seaweed extract extract and application method on lipid 

peroxidation of chrysanthemum. 
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Figure 11. Mean comparison interaction effect of seaweed extract extract and application method on electrolyte 

leakage of chrysanthemum. 
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