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ABSTRACT 
Cut rose growers take out a high content of rose shoots as debrises throughout the year that can be use as a new nutrient 

content resources by some processes for plant nutrition. To evaluate the effect of biochar and slow release fertilizer on 

growth of Cyclamen persicum seedlings an experiment was conducted in a completely randomized design with six 

replications. Biochar fertilizer used at three levels (0, 2.5 and 5% w/w) and slow release fertilizer (15N- 10P – 20K- 3MgO- 

13S+ TE) with polymer coating at three levels (0, 1.5 and 3 kg/m3) in a peat-moss and perlite medium mixed (60:40% v/v). 

The results showed that 5% (w/w) biochar accompanying with 3 kg/m3 of slow release fertilizer had the highest shoot fresh 

weight, width of the first leaf and total chlorophyll content. Three kg/m3 of slow-fertilizer showed the highest percent of 

shoot dry weight, plant height, canopy width, leaf number, root length, leaf area and carotenoid content. In general, probably 

biochar and slow release fertilizer accelerated the growth due to increase in nutrition efficiency and reduced nutrients 

leaching in the medium. 

 

Keywords: Fresh and dry weight of shoot, plant height, total chlorophyll. 
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 �� ?=
 ?���[ �� 3�45�6 ��.(#/ 7/ ?=
"@� '()*

���D8 .=
 7!�6� 0PS 7,2"�:  A
T9 �� �< V�\�#*

2  :�D8 �C#* �� AD@ 
��� �� ?��170  �C#* 7/ �5�&

 :�D884  �(@ � ��.(#/ +,�-� '()* �/ ?�"	� �5�&

��=2 
���#9 .=8=
 0O�C� A#E"< � s�� A#< � ���=C@ 

 �E(	4� i[ �/ :��#/[ .=C�!"9 ��"S ��	#& A & ?�� ��

7/ 3�(1  � ;CN e5�"
 �� � =
 R�d8� :���� � 78����

 V#/ :��� �/ i(L"�18  �&21 ��8�* 7h�� U��"< ��"9

�N�
 �`* .=C�!�5  ;DN 
�� =1�� � "& 
�� :��

 �_"/ ��=4& �?�#9 y�& x"B �_"/ b)* ��5�(� R�=8�


�� K(L �7D5� "&x"B �7D5�  ��E�/ _"/ V#E�� ;CG<

 _"/ 0#!�",@ � =#r(C&���@ :�(� � �?�#9 M�Z&��

?��=8� =
 :"#9.  

R"8 �� ?��Z�*� �/ _"/ b)* M(	d� ) ��J!�Image-J (

eN �/ �E�/ _"/ V#E�� ;CG< x"B � ^�2"/) I@

��8�*?��=8� ("�� 
�� � "& 
�� V#C]	� .=
 :"#9

 �/ ?�#9 �5�(� R�=8� ;DN AS� �/) �E��#d5� :���"&

001/0 ?��=8� (R"9 .=
 :"#9  

?��=8� :�"/ �=#r(C&���@ � 0#!�",@ "5��O� :"#9

 ��=O�5/0 _"/ 
�� �� R"9 �C#. 
��� �� ?�#9 :��

 �/ � 7�-5�10 �,#� 
(�*� "�#E80  .=
 w(,-� =1��

"��(�!�"��`*� ?�H�*� �/ 01�2 ?��YB PG )T80+ (

 y(� K(L ��663 �645  �470 ?��=8� "��(8�8 :"#9

�,#�) 0#!�",@ 
�J#� .=
 e/��� �/ (_"/ R"9 "/ R"9

1 �2 �3  �4 ) =5�"9 7P*� �Wellburn, 1994.(  

)1 (                                       Chlorophyll a = 

(12.21 × D663 – 2.81 × D646) V/1000W 
)2(                                        Chlorophyll b =  

(20.13 × D645 – 5.03 × D663) V/1000W 
)3(                                                      Car =  

1000 × D470 -3.27 [Chl a] – 104 [Chl b] /227 
D y(� K(L �� 0#!�",@ ?��YB 7�#�8�� K��#�<� :

 �V#4�v : � 0#!�",@ ?��YB �5�G8 Fd2W ?��& 
�� :

�� (R"9) _"/ 78(	8 .=
�/  

?��� :���[ �*�"/ � 0#, &7/ :�� A*�  �� ?=�[

:���[ ��J!� R"8 �5 I��q< V5� SAS  � A!"9 3�(1

V#H8�#� 7�5�O� :�"/ 
(��[ �� ��LSD  b)* ��5 

.=
 ?��Z�*� =1��  
  

K�=h 1. 3�Y-D� :����	#& I5���[ 7/ ��@7�!�  :��
V�\�#* :�D8  

Table 1. The Specification of experimental treatments 
applied on cyclamen seedling 

Symbol Biochar (w/w) SRF (kg/m3) Row 
B1S1 0 0 1 
B1S2 0 1.5 2 
B1S3 0 3 3 
B2S1 2.5 0 4 
B2S2 2.5 1.5 5 
B2S3 2.5 3 6 
B3S1 5 0 7 
B3S2 5 1.5 8 
B3S3 5 3 9 

  

 
 K�=h27N�
 �� 3�45�6) ��.(#/ �5�#	#
 75Jd& .(?=5"/  V�\�#* :�D8 �� ?��Z�*� ��(�  

Table 2. Chemical analysis of biochar (cut rose debrises) used for cyclamen seedling  
Cd 

(mg/kg) 
Cu 

(mg/kg) 
Fe 

(mg/kg) 
Mn 

(mg/kg) 
Zn 

(mg/kg) 
Mg 
(%) 

Ca 
(%) 

K 
(%) 

P 
(%) 

N 
(%) 

PH 
(1:10) 

EC 
(dS/m) 

0.67 11.83 531.49 123.5 194.16 1.62 3.11 3.6 0.33 2.23 10/01 5 
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�8�5��� 75"d& v5��8 "#$%&  ��.(#/ �(@ +,�-� '()*

 K�=h �� V�\�#* �D8 =
� "/ ���=C@ �3  ?���[

.A*� ?=
  

  

��
�� �
��
 ��� � �� ���  

 :�D8 �5�(� R�=8� "& 
�� �8�5��� 75Jd& v5��8

 � ���=C@�(@ ���.(#/ "5��O� "$� ���� 
�D8 V�\�#*


[ 0/�O�� "$� K�	�2� b)* �� ?���N�
 "& 
�� "/ ��

01/0 � 3��Z&�C4 =C�
�� :��� K�=h)3 s�*� "/ .(

V#H8�#� 7�5�O� v5��8 0�
) ��1 "& 
�� V5"�D#/ �(

) �D8 �5�(� R�=8�g78/3 ��	#& 7/ w(/"� (B3S3   �

) �D8 �5�(� R�=8� "& 
�� V5"�	@g 33/1 7/ w(/"� (

 ��	#&B1S1 �(/ . R�=8� ;DN 
�� �8�5��� 75Jd& v5��8

 b)* �� ���=C@ �(@ "5��O� "$� ���� 
�D8 �5�(�

01/0 �C4� 3��Z& K�=h) =C�
�� :���3 fPL .(

 ��	#& +,�-� '()* �� V#H8�#� 7�5�O� v5��8

) 7* b)* ����=C@�(@ kg/m
33 
�� V5"�D#/ :���� (

) ;DN23/60  K�=h) �(/ (=1��4 7/ �D5���[ .(

 �(�C�I
(< ?��� � ?��� �"/��@ �*�"/ � �"�,	B "/ ���

v5��8 �5(* A#Z#@ 
�D8 ��� �/ 7@ I5�J!� ����=C@�(@ 


�� � "& ;DN ?�#9 �5�(� R�=8� I5�J!� A!�5 )Kausha 

et al., 2004.( �� �D��q< �/ 
�(CB "#$%& ��.(#/ ?�#9 "/ 

y�& s�"N )Amaranthus sp.(� �/ I5�J!� 
�J#� ���.(#/ 

V5"�D#/ 
�J#� 3�Z1 =
� �� '()* V5� U��J9 =5�"9 

)Habibi et al., 2017.( �(@ ���=C@ � �/ ��.(#/ I5�J!� 

A�,Q "1�CB N �P�K   :"$� APg� "/ F�#8�9���"�#��� � 

:����/ a�N ���� � �/ I5�J!� :�(� � =CS � A#E�4! 

F�#8�9���"�#��� pB�/ I5�J!� 
��  R�=8� ;DN � "&

�5�(� �� =8(
 )Asrar et al., 2014.(  

  

K�=h 3.  �8�5��� 75"d& v5��8"$�  "/ ���=C@ �(@ � ��.(#/ 3�Z1 �N"/�D8: V�\�#* 

Table 3. Results of variance analysis of biochar and slow release fertilizer on some traits of Cyclamen persicum seedling 

Means of square 

Sources of variation df  
Shoot fresh  

weight  
Shoot dry  

weight 
Plant  
height  

Leaf  
area  

Width of 
 the first leaf  

Total  
Chlorophyll  

Biochar 2 1.75** 2.01 ns 0.74 ns 0.33 ns 0.88 ** 0.04 ** 

SRF 2 4.89** 928.74 ** 1.62 * 18.13** 0.36 ** 0.22 ** 
Biochar × SRF 4 0.10** 14.76 ns 0.47 ns 0.59 ns 0.02** 0.004** 

Error 18 0.007 62.14 0.42 1.01 0.001 0.0006 

CV (%)   3.6 15.55 14.4 16.1 1.04 6.3 

 * �**� ns :3��Z& ^#&"& 7/ �C4���� �� b)*  K�	�2�1  �5  �(P8 � =1��3��Z& �C4�.���  
**, *, ns: Significantly differences at 1 and 5% of probability levels, and non-significant, respectively. 

  

 K�=h 7����3 "/ ���=C@ �(@ � ��.(#/ +,�-� '()* "#$%& �8�5��� 75"d& v5��8 .3�Z1 �N"/ �D8: V�\�#* 

Continued table 3. Results of variance analysis of biochar and slow release fertilizer on some traits of Cyclamen persicum 

seedling 
Means of square 

Sources of variation df 
Canopy  

width  

Leaves  

number 

Root  

fresh weight 

Root  

length  
Carotenoid  

Biochar 2 0.06 ns 0.03 ns 0.24 * 4.44 ns 3.28 ** 
SRF 2 16.33 ** 4.59 ** 0.001 ns 9.15 ** 1.49 ** 

Biochar × SRF 4 0.33 ns 0.87 ns 0.14 ns 3.52 ns 0.24 ns 

Error 18 0.29 0.44 0.07 1.48 0.15 
CV (%)   7.9 10.2 18.3 13.8 17.9 

 � * �**ns :�C4� 3��Z& ^#&"& 7/��� �� b)*  K�	�2�1  �5 �C4� 3��Z& �(P8 � =1�����. 

**, *, ns: Significantly differences at 1 and 5% of probability levels, and non-significant, respectively. 

  

K�=h 4. � 3�Z1 �N"/ "/ ���=C@ �(@ "$� V#H8�#� 7�5�O�(V�\�#* :�D8 ;5c(E(!�  
Table 4. Means comparison effect of slow release fertilizer on some morphologic traits of Cyclamen persicum seedling 

SRF 

(kg/m3) 

Shoot dry 

weight (%) 

Plant height 

(cm) 

Leaf area 

(cm2) 

Canopy width 

(cm) 

Leaves 

number 

Root length 

(cm) 

Carotenoied 

(mg/gfw) 

0 40.10 c 4.03 b 4.69 b 5.39 c 6.00 b 7.96 b 2.02 b 

1.5 50.02 b 4.62 a 6.50 a 6.95 b 6.22 b 8.41b 1.90 b 

3 60.23 a 4.85 a 7.49 a 8.07a 7.33 a 9.89 b 2.66 a 

V#H8�#� :���� l�"2 
���5 �� "� �
(�* "/ s�*� 
(��[ 0S�=2 7C��� �C4� :��� V�8�� �� b)* K�	�2� 05/0 �=1�� 3��Z& �C4� :��� �/ "H5=�5 =8��=8. 

Similar letters in each column shows non- significant difference according to Duncan multiple range tests at 5% level. 
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 0�
1V�\�#* :�D8 �5�(� R�=8� "& 
�� "/ ���=C@ �(@ � ��.(#/ IC�	�"/ V#H8�#� 7�5�O� .  

Figure 1. Mean comparison interaction effect of biochar and SRF on aerial fresh weight of Cyclamen persicum seedling 
  

 K�=h5.  3�Z1 �N"/ "/ ��.(#/ "$� V#H8�#� 7�5�O�

V�\�#* :�D8 ;5c(E(!"� 

Table 5. Means comparison effect of biochar on some 

morphologic traits of Cyclamen persicum seedling 
Biochar  

(w/w) 

Root fresh weight  

(g) 

Carotenoid  

(mg/gfw) 

0 1.43 ab 1.54  b 
2.5 1.33 b 2.30 b 

5 1.65 a 2.74a 

V#H8�#� :���� l�"2 
���5 �� "� �
(�* "/ s�*� 
(��[ 0S�=2 

7C��� �C4� :��� V�8�� �� b)* K�	�2� 05/0 �=1�� 3��Z& �C4� :��� 

�/ "H5=�5 =8��=8. 

Similar letters in each column shows non- significant difference 

according to Duncan multiple range tests at 5% level. 

  
���� �����
  

"$� "5��O� ���=C@�(@ ��  �� :���[ u� E �� ?�#9 M�Z&��

b)* 05/0 �C4� 3��Z&A
�� :��� )K�=h 3.(  7�5�O�

V#H8�#�  
�D8 ���=C@ �(@ +,�-� '()* �� ?�#9 M�Z&��

) 7* b)* ����kg/m
3 3 M�Z&�� V5"�D#/ :���� (

)cm85/4 K�=h) �(/ (4�(@ .( ���=C@ "/ A#Z#@ � 

�*"�*� �5�TQ ��(� �� 09:�� ��C5� )=C8�� :����� (

"$�� A*� � pB�/ I5�J!� M�Z&�� �?�#9 ��=4& �_"/ b)* 

_"/ "1�CB :(� � � F#*��< � "Z�! �
c�"�#8 �� (
� 

)Zai-fan et al., 2009 .(�� 7,	h :�5�J� ���=C@ :���(@ 

I��@ 3�Z,& "1�CB ��5�TQ k5�(& "�G/  7/ 7��/��) �(@

�� (?�#9 M(8 � "��/ M(8 K(L ?��� =
� � I5�J!� 

�"�,	B � iTh �
c�"�#8 "Z�! � F#*��< �� 
�/.= 

 =
� :�"/ ^*�C� e5�"
 
�"@ F��"! �/ 
c�"�#8

 pB�/ "�D#/ _"/ b)* R��� � �N�
 ����#9 I
(<

F��"! V5�"/�C/ � :J�C*(�! ��(� =#E(& I5�J!� 
�(	8

75Tj& e5�"
 ^*�C� :� ?��� K(L �� ?�#9 :�"/ "&

 ?�#9 K(L I5�J!� � �D5�� =
� �(PG/ �=
��� (
 .�

 A*� :��"6 ?�#9 =
� � �E(,* F#�O& :�"/ J#8 "Z�!

 
�(h 
���#9 �� M�Z&�� I5�J!� pB�/ ��� (
 �

)Ziyaeyan et al., 2011.(  

  

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

v5��8 75Jd&  
�D8 �8�5���"$� ���� "5��O� ���=C@ �(@  "/

b)* M(	d� _"/  0/�O�� "$� � ���=C@�(@ ���.(#/ "$� �


[ K�	�2� b)* �� �E�/ _"/ V#E�� ;CG< x"B "/ ��

01/0 �C4� 3��Z& =C�
�� :���)K�=h 3.(  7�5�O� v5��8

 �(@ +,�-� '()* �� _"/ b)* M(	d� V#H8�#�

) 7* b)* ���� 
�D8 ���=C@ kg/m
33��� ( V5"�D#/ :�

) _"/ b)*cm
2 49/7 K�=h) �(/ (4 .(  

V#H8�#� 7�5�O� v5��8 s�*�"/ 0�
) ��2 V5"�D#/ �(

) �E�/ _"/ V#E�� ;CG< x"Bcm 55/3 ��	#& 7/ w(/"� (

B3S3 _"/ V#E�� ;CG< x"B V5"�	@ � �(/  ) �E�/cm 

54/2 ��	#& 7/ w(/"� (B1S1  �� ���=C@�(@ �"/��@ .�(/

 09 �<(& :�D8 � _"/ b)* I5�J!� pB�/ �^@(@

) =
 0#!�",@ :�(� �Wei et al., 2011:���(@ .( 

���=C@ 7/ 0#E� 3�Z,& F@ "1�CB ��5�TQ 
��=8�� �5X�/ 

& :�"/ ^,Q� � =8���% ?��Z�*� ��(� "Z�! � 
c�"�#8 V#�

�� ��"S 7/ "Z�! � �5(D/[ AB"* 7/ 
c�"�#8 �"5�) =8"#9

 A#Pg& AB"*�� (
 (�)Eghtedari Naeeni, 2012.( �/ 

I5�J!� l"Y� :���(@ 
c�"�#8��� � �"Z�! b)* _"/ � 

J�C*(�! I5�J!� ��=/�5 )Colomb et al., 2000.(   
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Figure 2. Mean comparison interaction effect of biochar and SRF on width of the first mature leaf of Cyclamen persicum 

seedling 
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�J#� I5�J!� pB�/ 
[ l"Y�

�� 7/ �D5���[ �� .�(
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�� � ?�#9 M�Z&�� �_"/ b)* �0#!�",@ I5�J!� pB�/

 �"�D#8 s�9�/ ��.(#/ .=
 �5�(� R�=8� � 7D5� ;DN
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�J#� I5�J!� �/
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[ v5��8 7,	h �� 7@ A

7/ � _"/ b)*  �(/ ?�#9 M�Z&�� I5�J!� 
[ K�P8�

)Birya et al., 2017.(  

  

��-�#����. � /. /�0���. 1�23, 

 �(@ ���.(#/ "5��O� "$� ��� 
�D8 �8�5��� 75Jd& v5��8


[ 0/�O�� "$� � ���=C@b)* �� ��  K�	�2�01/0 

�C4� 3��Z& K�=h) =C�
�� :���3 v5��8 s�*�"/ .(
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��	#& 7/ w(/"� 0@ 0#!�",@ 
�J#� B1S1 

)mg/g16/0�(/ (. 

 
�D8 75Jd& v5��8��� � ��.(#/ "5��O� "$� 
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 =#r(C&���@ ��=O� V5"�D#/ :���� ��.(#/ �8��

)mg/g74/2 (�(/  K�=h)4 :����	#& �� � (

) 7* b)* ����=C@�(@ kg/m
33 V5"�D#/ :���� (

) =#r(C&���@ ��=O�mg/g66/2 (=8�(/  K�=h)5 7/ .(

 �/�5��� �(�C�"#$%&  :����� �� ?=
 =#E(& :����.(#/

"/ +,�-� ��� 
�D8 v5��8 (��@ =
�  ��=O� I5�J!�

 � 7D5� ;DN 
�� I5�J!� ^P* �a�N �� ��.(#/

=5�"9 0#!�",@ ��=O� � �5�(� I-/ )Moradi, 

2017 .(�*�"/ "#$%& ���=C@�(@ "/ �9q5� :�� �	@ 

� �Z#@ :�D8 �<(& 09 :�C2 7C#9 (8 )Impatiens 

hawkeri (12N-11P-18K-2.7Mgo-8S� �/ I5�J!� 

�(@ ���=C@ 
�J#� 0#!�",@ I5�J!� A!�5 

)Mohammadi, 2015�(  I5���[ V5� 7d#�8 �/ 7@

.���� AO/�)� FG� 
c�"�#8 �P#@"& �Jh V5"&

F5J8[ � 7C#�[ :��=#*� �0#!�",@ V5�"/�C/ �A*��

F��5"� A#E�4! A*� V�	� ��� ��=4& � �E(,* F#�O&

K(,*=�� I5�J!� �� ����.(#/ . ^h(� F��"!
=
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� �D5�� �(PG/ � 
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� )Andiru et al., 
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Figure 3. Mean comparison interaction effect of biochar and SRF on total leaf chlorophyll content of Cyclamen 

persicum seedling 
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