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ABSTRACT 

A new group of colored shades called photo-selective netting shades are being developed, which can the affect the quality 
and quantity of light received by the plants, and at the same time provide optimal protection for them. Therefore, in order to 
investigate the use of colored shades (red, green and yellow) on the morphological and physiological characteristics of 
marigold, violet, croton and aglaonema, two separate experiments were carried out in winter and spring at Lahijan Flower 
and Ornamental Plants Research Station. The evaluated morphological traits included: plant height, fresh and dry weight of 
shoot and physiological traits included chlorophyll, carotenoid, anthocyanin, flavonoid, antioxidant capacity and catalase 
and peroxidase enzymes. The results showed that the yellow shade increased the vegetative power of the plants. The 
interaction effects of shade and plant species showed that the highest plant height, chlorophyll content and carotenoid 
content the plant were related to yellow shade and violet treatment. The results showed that the highest amount of 
anthocyanin, carotenoid and catalase was obtained under the red shade and the highest amount of total chlorophyll was 
obtained under the red and yellow shades in croton and aglaonema. The results of this research showed that the use of 
colored shades compared to not using shades created more favorable growth conditions for plants. Also, the yellow and red 
shades were better for the growth of the tested plants than the green shades and no shade and had a more favorable effect on 
the growth of the plants. 
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Figure 1. Mean comparison interaction effect of net color and plant species on hieght of marigold, violet, croton and 
aglaonema. 
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Table 1. Results of variance analysis effect of net color and plant species on the morphological and physiological 

traits in violet and marigold. 
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'(' *+ -<f5 {;) �� ��� P�	GX�5  �1 A0��  �2$" �.��/' -<f5 ���. 
*, **, ns: Significantly difference at 5 and 1% of probability level and non significantly difference, respectively. 
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Table 2. Results of variance analysis effect of net color and plant species on the morphological and physiological 

traits in croton and aglaonema. 
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*, **, ns: Significantly difference at 5 and 1% of probability levels and non significant difference, respectively. 
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Table 3. Means comparison effect of net  color on some traits of violet and marigold. 

Net color Height difference  
(cm) 

Peroxidase 
(UNIT)* 

Anthocyanin 
(mg 100 g-1) 

Antioxidant capacity 
(DPPH%) 

No net 2.40 c 0.62 ab 65.0 c 46 ab 
Yellow 5.17 a 0.51 b 163.7 ab 47 ab 
Red 3.67 b 0.66 a 126.9 bc 39 b 
Green 3.08 bc 0.73 a 214.9 a 52 a 

 }(G75 j(X 6� TC�AX �+ !�� J
,"�
5 �2G) (� �� P�	GX� {;) �� !��� -<f5 .��/'5 A0�� .A"��A"  
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U=�(� \��"S AX��)(UNIT)P25�(�
5 : H2O2 -F
5 �� *:
C� �� @A
 j(i5 (J
�'�(� Y(W.  

In each column, means followed by at least a common letter, are not significantly difference at 5 percent probability level. 
* (Peroxidase (UNIT): μM consumed H2O2 min-1 mg-1 

protein). 
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Table 4. Means comparison effect of plant species on some traits of violet and marigold. 
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Marigold 2.73b 11.19a 0.70a 0.62b 47.5a 3.70b 1.76b 5.37b 308.74b 39b 
Violet 4.43a 5.81b 0.35b 0.64a 23.77b 4.91a 2.38a 7.28a 490.83a 53a 

 }(G75 j(X 6� TC�AX �+ !�� J
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 j(i5 (J
�'�(� Y(W.  

In each column, means followed by at least a common letter, are not significantly difference at 5 percent probability level. 
* (Peroxidase (UNIT): μM consumed H2O2 min-1 mg-1 

protein). 
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Table 5. Means comparison effect of net color on some traits of croton and aglaonema. 
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(D
P

P
H

%
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No netting 3.92 c 23.52 c 1.65 c 0.04 b 1.37 b 0.85 b 0.77 b 9 a 
Yellow 16.50 a 82.05 a 5.75 a 0.04 b 2.62 b 2.90 a 2.60 a 2 b 
Red 11.50 b 50.25 b 3.52 b 0.10 a 4.77 a 3.09 a 2.94 a 5 ab 
Green 10.88 b 45.74 b 3.20 b 0.03 b 1.20 b 2.77 ab 2.50 a 9 a 

 }(G75 j(X 6� TC�AX �+ !�� J
,"�
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5 :H2O2 -F
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 j(i5 (J
�'�(� Y(W.  

In each column, means followed by at least a common letter, are not significantly difference at 5 percent probability level. 
* (Peroxidase (UNIT): μM consumed H2O2 min-1 mg-1 

protein). 
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Table 6. Means comparison of the effect of plant species on some traits of croton and aglaonema. 

Plant species Height difference  
(cm) 

Shoot fresh weight 
(g) 

Shoot dry weight 
(g) 

Anthocyanin 
(mg 100 g-1) 

Antioxidant capacity 
(DPPH%) 

Coroton 17.15 a 84.72 a 5.93 a 3.02 a 5 b 
Aglaonema 4.25 b 16.05 b 1.12 b 1.97 b 7 a 

�/' }(G75 j(X 6� TC�AX �+ !�� J
,"�
5 �2G) (� �� P�	GX� {;) �� !��� -<f5 .�5 A0�� .A"��A"  
In each column, means followed by at least a common letter, are not significantly difference at 5 percent probability level. 
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Figure 2. Mean comparison interaction effect of net color and plant species on peroxidase of marigold, violet, croton 
and aglaonema. 
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Figure2. Mean comparison interaction effect of net color and plant species on anthocyanin of marigold, violet, croton 
and aglaonema. 
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Figure 4. Mean comparison effect of net color on chlorophyll in marigold and violet. 
  

@��� �"����� *��c' z��G"  �	"2FWS � �2'�(= �� ��

�) q"� (&� *= ��� ��7" *�  T= T
4�(F= ���
5 (+ ��+

 {;) ��5 A0�� -<f5  �@�
W �2" (&� �5� L)� @�2+ ���

�) q"� (&� *�  N<�	�(+ (&� � ��+"�) q"� *�  ��+ × �2"

@�
W"  T
4�(F= (+a  �b -<f5  � L)� @�2$" ���

 T+�:G5 (&� � @�
W �2" (&� J
<p	�"�) q"� *�  ��+ ×

@�
W �2"" -<f5 \� T= T
4�(F= (+  L)� @�2$" ���

 P�AD)2�
5 *U��:5 z��G" .(@��� J
," *+ I2+(5 !��

�) q"� (&� *�  P�AD) T= T
4�(F= (+ ��+5 ��� ��7" (

 *+ I2+(5 T= T
4�(F= ���
5 J�(G7
+ *=

�) *� ��+ -5 ��  � �5(C !��  ���
5 J�(G	= � A
�+

*��) ��A+ ��	
'  � \� T= T
4�(F=  .A5S L)A+ ��+

 A
� (+ !(
,	7o �2R *+ *= L)� -;
?5 T5�% �2"

(
��' � -5 (
&y' @�
W  B$<5 �8<' ��2<% *+ �2" .���[W

-5 (T
4�(F= !�� (+ (&�) �G<)2G4 !1("� ) A
�+Liu, 

2012T
4�(F= �T= T
4�(F= !�2G?5 .( a T
4�(F= � b 

n(+ �� !�2' (�  �� 2��= !��   � (G7
+ -,"� !��

) �2+ A��
 ����
WIlićetal., 2017 ���
5 �� .��/' .(

 !�2" Q��(
 >�?3 *+ (v�X -)�(+ �� T
4�(F=

�) (�  �� �2D25 *� ��+  N��5 S ��5  �� ��  !��

-5  �2D2+ �� -0�K L
fv� ����
W J�� !�(+ *= A
�+

 ^�(H' ���
5 ����  �2" .A
 ���
5 .L)� @���S

 *= �L)� �G<) ���
5  � ('M�+ �@�
W n(+ �� T
4�(F=

��= *+ (c<5 T
�7' ��85 (&� �� T
4�(F= L`Fg N

-5 L)_��(F= ) �2
Gonçalves et al., 2001; Fu et 

al., 2012 (�=�AX T
4�(F= Q)2' �2" Z[D *o(W .(

-5 �� J�� �L)� �5(C E
R NH+ ��  J�� �+ ��2'

 �8<' @�
W -f
$R (
��' � A
� *= ��� {
v2' L
fC��

-5 -F
	�' !2'(� �2" (���:5 �/X �+ A"�2'  �A+�� *5���

*��) (�  �� *= -"���
W *= !�2R *+  A
� �5(C ��+

-5 ) A"��� -+S N+�' �+ T	�5 *+  �
" A<<=Brown et 

al., 1995.(  

  

+�3�4�� �*  

*��) q"� @��) (&� ��+   {;) �� @�
W �2" �1A0�� 

 ��8+ *7
	� � *7/<+ �� A
�2<'���= ��A:5 (+

-<f5  P�AD) �2+ ���1 J
,"�
5 *U��:5 #�)�(+ .(

@���  ���8+ *7
	� � *7/<+ @�
W  � T0�X !��

*��) � A��
 ��	
'  � A
�2<'���= ���
5 J�(G7
+ ��+  

*��)  � \� �S ���
5 J�(G	= � A5S L)A+ ��  ��+  

 T�
) A5S L)A+ �$)5
,"�
5 .(@��� J  �2" (&� !��

 *7/<+ *= ��� ��7" A
�2<'���= ���
5 (+ @�
W

 P�AD) L
�� �� A
�2<'���= ���
5 J�(G7
+4 .(

�) q"� ��	
' *�  {;) �� ��+1 A0��  ��A:5 (+

-<f5 (&� �	"2FWS � �2'�(= �� A
�2<'���=  L
�� ���

 P�AD)2.(   
  

  

  

  

  

  

  

b

a

c c

a a
b b

a

a

b

b

0

1

2

3

4

5

6

7

8

9

No net Yellow Red Green

C
hl

or
op

hy
ll

 (
m

g 
g-

1)

Net color

chlorophyll a chlorophyll b  Total chlorophyll



732   :�����	� � ���  !�
" #�$%&�'
( �)�* ��+ ��! ,"�- (+ .�/0 12324�25�6 � 4
��1232�6 	�
*7 ��8+ ... 

 
  

  
T�
 5 .�) q"� T+�:G5 (&� J
,"�
5 *U��:5 *� @�
W *"2W � ��+ *7/<+ � ��8+ *7
	� �� A
�2<'���= ���
5 (+.  

Figure 5. Mean comparison interaction effect of net color and plant species on carotenoid in marigold and violet. 
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Figure 6. Mean comparison interaction effect of net color and plant species on flavonoid content of marigold, violet, 
croton and aglaonema. 
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Figure 7. Mean comparison interaction effect of net color and plant species on antioxidant capacity of marigold, 
violet, croton and aglaonema. 
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