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Table 1. Analysis variance of germination percentage and vegetative characteristics of Avicennia marina 

seedlings in different methods of pericarp removing, irrigation regimes and their interaction effects 

��w�2 
Variable 

���w� 75�2 
Source of change 

��4��2 b�����2 
Mean of squares 

3��8J �
'� 
Degree of freedom 

F 

��8����
 #	'� 
The percentage of germination 

W'�9��E 
Pericarp 

723.87 3 *3.57 

3'���J X�Y' 
Irrigation regime 

2148.87 3 **10.62 

3'���J X�Y'×W'�9��E 
Pericarp×Irrigation regime 

123.68 9 0.68 ns 

�iZ 
Error 

202.34 80  

(��2���2) 3�i` F�
' 
Diameter growth (mm) 

W'�9��E 
Pericarp 

0.34 3 **18.9 

3'���J X�Y' 
Irrigation regime 

0.86 3 **38.26 

3'���J X�Y'×W'�9��E 
Pericarp×Irrigation regime 

0.002 9 0.11 ns 

�iZ 
Error 

0.018 80  

(��2�����) ���)�'� F�
' 
Height growth (cm) 

W'�9��E 
Pericarp 

34.37 3 **19.55 

3'���J X�Y' 
Irrigation regime 

46.62 3 **26.52 

3'���J X�Y'×W'�9��E 
Pericarp×Irrigation regime 

0.17 9 0.09 ns 

�iZ 
Error 

1.75 80  

n�� ��#4� 
Number of leaves 

W'�9��E 
Pericarp 

16.82 3 **11.25 

3'���J X�Y' 
Irrigation regime 

35.16 3 **23.51 
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��w�2 
Variable 

���w� 75�2 
Source of change 

��4��2 b�����2 
Mean of squares 

3��8J �
'� 
Degree of freedom 

F 

3'���J X�Y'×W'�9��E 
Irrigation regime×Pericarp 

1.36 9 0.91 ns 

�iZ 
Error 

1.49 80  

��B� �����  �
'� 

The degree of seedlings vitality 

W'�9��E 
Pericarp 

0.74 3 0.25 ns 

3'���J X�Y' 
Irrigation regime 

4.63 3 **8.74 

3'���J X�Y'×W'�9��E 
Pericarp×Irrigation regime 

0.2 9 0.38 ns 

�iZ 
Error 

0.53 80  

(��2�����) ���' ��6 
Root length (cm) 

W'�9��E 
Pericarp 

5.5 3 **17.65 

3'���J X�Y' 
Irrigation regime 

54.14 3 **46.67 

3'���J X�Y'×W'�9��E 
Pericarp×Irrigation regime 

0.18 9 0.58 ns 

�iZ 
Error 

0.31 80  

** ��42 �����6� Pi� '� 3'��99  �#	'�* ��42 �����6� Pi� '� 3'��95  �#	'�ns ��42��r'��  
significant-Significant at p<0.01; *: Significant at p<0.05; ns: non**:  

  
����
 #	'� *���� K���� =����� 
 ��8��< �:H�
3�< 

 ���
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 8
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' '� '��
�� �0 #��M�: '��` &
�: C� '���42 '�6 8� ����� 3'��

X�Y' #���� ���2 '� 8
' 
� 
 ���2 '� 8
' C� 3'���J 3�<
 �9 )3����
 #	'� ������ .(X�Y' '� ��8 '��
� 3'���J 3�<

� 
 8
' '�C'�� �� 8
' '� _����5/92  
66/91  #	'�
�� �9 ) #2J 1��3- b�� '� ���' ��6 *b��k�< .(vD�

'���� �� �<35/15  
51/15 ����� �' '�#�2 b������ *��2
 �9 ) #�� ��3-�� .(& F�
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)79/0  
74/0 ���2(��2  ���)�'� 
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63/7 
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Figure 2. Mean Comparisons of germination percentage and vegetative characteristics of Avicennia marina 
seedlings in the different pretreatments of pericarp removal 

Different letters in each chart indicate a significant difference between means (P<0.05). 

    

b
a a a

0

20

40

60

80

100

120
G

er
m

in
at

io
n

 p
re

ce
n

ta
g
e

��
8 �

���

 #	

'�
vD�

b
a

a

b

0

0.2

0.4

0.6

0.8

1

D
ia

m
et

er
 g

ro
w

th
 (

m
m

)

 3
�i

` F
�
'

)
��

�2
 

��2(

S

b b a

c

0

3

6

9

H
ei

g
h
t 

g
ro

w
th

 (
cm

)

 �
��)

�'� 
F

�
'
)

��
���

 
��2(

s b bc a
c

0

3

6

9

L
ea

f n
u

m
b

er

n
�� 

��#
4�

�

c b a d

0

3

6

9

12

15

18

R
o

o
t 

le
n
g
h

t 
(c

m
)

 ��
�' 

��
6

)
��

���
 

��2(

& a a a a

0

1

2

3

4

5

V
it

al
it

y

 �
����

  �

'

�






342  �� � � %�
&��� !'
(�") �*�
 ��+,- ...  

 

  

    

  

�
�*) "1�2 C�D

�� ���
�� -3 @&E0
7
 ����� !
��6��� � �
'!�
�;5 �� � <�=>� !
��
A�- �2 ��9 !
� 

."F=�� "1�2 95 ?
F�AI� JK( �2 ��2�FL� MN=O� �"F�2?
�
 ��2*A
 �� �2 C�-P :�
Q=� !
�M�9 

Figure 3. Mean comparisons of germination and vegetative characteristics of Avicennia marina seedlings in the 
different irrigation regimes 

Different letters in each chart indicate a significant difference between means (P<0.05). 
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Abstract 

    Producing seedlings using the correct methods can aid in their better establishment in their 

habitats and help restore the fragile mangrove forests of southern Iran. This study aimed to 

investigate the effect of different methods of pericarp removal, irrigation regimes, and their 

interaction on germination percentage and some vegetative characteristics of Avicennia marina 

Forssk. Vierh. in the nursery. To achieve this goal, 30 healthy and mature trees were selected 
from the Sirik forest in Hormozgan province, Iran, and propagules were collected from them. The 

researchers used a completely randomized factorial design to study the effects of the treatments. 

Four pretreatments were tested for pericarp removal: pre-soaking propagules in 100% fresh water, 

50% fresh water + 50% seawater, 100% sea water for 48 hours, and manually removing the 

pericarps. The propagules were then planted in plastic pots and irrigated twice a day, daily, every 

other day, or every three days. The seed germinations were measured for four weeks, and after 

two leaves appeared, collar diameter and height were recorded at the beginning and end of the 

six-month period. The results showed that seed germination and the vegetative characteristics of 

Avicennia marina Forssk. Vierh. seedlings were higher in the 50% fresh water + 50% seawater 
pretreatment. Additionally, germination, diameter growth, height growth, root length, and leaf 

number of the seedlings after six months were significantly higher with twice-a-day and daily 

irrigation regimes. Overall, the best conditions for producing Avicennia marina Forssk. Vierh. 
seedlings in the nursery were daily irrigation and pericarp removal using 50% fresh water + 50% 

seawater treatment. 
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