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١ - .hybrida Rosa                                                   ٢ - .sp Haloxylon                                             ٣ - nobilis Wollemia  
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Table 2. Effect of pruning intensity and nitrogenous fertilizer on morphological parameters of rosemary. 
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b� %�� V��A��  

Stem 

growth 

)cm(  

	+���6< 5���  
Treatments  

                ?�# b�
  

Pruning  
bc 12.50  a 4.78  ab 38.96  a 3.34  a 15.14  a 7.97  a 20.60  a 10.96  (?�# ����) �#��  

control  
a 17.78  b 3.58  b 37.28  b 2.23  b 10.07  b 5.74  b 15.79  b 7.03  "��� R�B SO
 ?�#  

Half of current-year prune  
ab 15.27  c 1.52  a 45.82  c 1.30  c 6.23  c 4.07  c 11.63  b 7.09  "��� R�B 5��F ?�#  

Complete pruning of 

current -year  
bc 12.96  c 1.25  ab 42.28  cd 0.81  d 3.25  d 2.89  d 8.53  c 6.08  J� SO
 ?�#�.�B  

Half one-year-old prune  
c 10.75  d 0.30  ab 43.37  d 0.78  d 3.89  d 2.71  e 5.05  c 5.85  J� 5��F ?�#�.�B  

Complete pruning one-

year-old  
                2�F =QB  

fertilizer  
a 13.98  a 3.45  a 45.31  a 2.23  a 10.52  b 3.76  b 10.43  a 7.47  1-Mg Kg 0  
a 13.73  b 1.12  b 37.78  b 1.15  b 4.91  a 5.59  a 14.21  a 7.33  1-Mg Kg 300 

Means followed by the same letter within each column shows no significant differences among treatments at 0.05 level by LSD. 
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Table3. Effect of pruning intensity and nitrogenous fertilizer on physiological parameters of rosemary. 

Z0.��-  

)1-Proline (µmol. g  
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"��9�� 	�W
 \<  

RWC (%)  
X
�B���� 50����F  

Fluorescence 

chlorophyll  

	+���6< 5��� 
Treatments 

        ?�# b�
 

Pruning 
c 0.147  b 16.31  b 60.06  a 0.816  (?�# ����) �#�� 

control 
c 0.152  b 16.36  a 78.70  a 0.811  "��� R�B SO
 ?�# 

Half of current –year prune 
c 0.148  b 18.31  a 75.88  a 0.811  "��� R�B 5��F ?�# 

Complete pruning of current -year 
b 0.170  a 23.36  a 82.99  b 0.754   ?�#J� SO
�.�B  

Half one-year-old prune 
a 0.240  a 25.53  a 78.93  b 0.713  J� 5��F ?�#�.�B  

Complete pruning one-year-old 
        2�F =QB 

fertilizer 
b 0.150  a 21.02  b71.28  a 0.781  0 Mg Kg-1 
a 0.200  a 18.93  a79.34  a 0.780  300 Mg Kg-1 

Means followed by the same letter within each column shows no significant differences among treatments at 0.05 level by LSD 
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Fig.1. Effect of pruning intensity and nitrogenous fertilizer on shoot fresh and dry weight, root fresh and dry weight and root 

volume of rosemary. In each row and within each factor, means followed by a same letter are not significantly 

different according to LSD’s test at 0.05.1/2 current year: Half of current-year prune, current-year: Complete pruning 

of current-year, 1/2 one-year-old: Half one-year-old prune, one-year-old: Complete pruning one-year-old. 
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Fig. 2. Effect of pruning intensity and nitrogenous fertilizer on relative water content (RWC) and proline of rosemary. In 

each row and within each factor, means followed by a same letter are not significantly different according to LSD’s 

test at 0.05. 1/2 current year: Half of current-year prune, current-year: Complete pruning of current-year, 1/2 one-

year-old: Half one-year-old prune, one-year-old: Complete pruning one-year-old. 

57� 2- V�7�#�� 
E��90
 2�F � ?�#�  � ]�� \< 	�W
 D��L� �����/� Z0q
�0� ."��>>�6� ��>>01 Z0.��>>- �>>F "�>>#379>>B2  J>>� "���2

���6< ?�B� �� ��9W# U�9+� y�Y LSD  R��9Y� =QB �25 	�[� G�� % �!�2.�
���
 "��2  
    

+,�  
�-@�#��! �*�#+  

   ?�B� ����09
"�# V#�,- Z��@  Z��9+0����/�  �>>�� Z��>>9�F � (?�# ����) �#�� ���0% �2 ��� V� 	L �2 	.�L ���

J� �:�� 5��F ?�# ���0% �2 	.�L Z��9+0� .�� ��#�+� �.�B���>>�  � "��>>� R�>>B �:�>>� S>>O
 ?�>># �2 	�
�>>� �:�>>�

 Z��9�F���� J� �:�� 5��F ?�# �2 .�� 2���� �.�Bg�L ��09
"�# Z0q
�>>0� �W��/� R��� 6� 5!�Y�>>#@  Z��9>>+0����>>/� 

�6� � �+�� 3�Y V#�>>F ��2�>>/� Z>>�� ?�>># G�>>� V��A>>�� �>>� � �� ��#�+� �#�� ���0% �2 �+�� � 	���# ���
� J+: � �%

� .D����6� V��A�� M��� �E��90
 2�F 6� �2� 9B�6� V#�F � 	���# ���
� J+: � �% .�>>�2�1 �>>+�� 3>>�Y � R�L @J+: @�%

�:��	� xQN �F "�15��N ���:w xN���2 22� �2� 9B� 	� \�W�� ��01 @x��>>�� Z>>�� ykY .DB� �E��90
 � G���0#���F �F 2��

	� V#�F ��� "��� �� ��01 	��
��% �� .�#2��m �� @?�# ���
� 30>>W/% �F "�
�< ��0���F "�>>9:��"� 	� G��>>! �< �2 2�>>01

	� 2��� G��W:) 2��2 	�0/9W� �0HI% �:�� ��� �� �F 2��10 f>>B�% ?�>># G�>>� V��A>>�� �>>� b�>> %�� V#�>>F .(Pinkard  �

 ����7�#"�� c��A1 ?�9i0.�F� ��01) DB� ���27 �� �F (��09
"�#  Z��V#�,- b�>>
 .2��2 D/��Q� ?�>># 	q
�>>qa � �>>�� 

2��� �2 �
�1"�# S�9t� ykY � ���� ?�# .DB� G�� 9� 2��6 @���>>W:�� M�>>B V#�>>F D>>����2 ��A>>0� ��>>
 f>>B�% ��>>% 

V��- � S0[;% A9�B�9� �< 	�� 2�� D��4
�2 ��0:w G���0#���F�# V#�F�9��� � 2���� ��� 	�) 22�>>116 �>>� �>>��% �>>� .(

 �7��� �0.�%�49
� �
��� fB�% Z0WF� �����#� 	�
�>>� �>>
��� ��� 6� 	"�01�>>�� 	�) �>>�F26 �>>H� 	��>>49
� �>>
��� yk>>Y �>>� @(

	� ykY 	��49
� D0�.�
22�1 �:�� ��� �	� V��A�� 	�
�� "�#) ����23�� .( ���
� ?�# ���� y�>>O�����F"�# 	70.���>>9� 

�F M�B �0�t% G���0#���F"�# ��0:w��� 	�� �
�� 3#Z0�a DF�Y x
�� G���0#���F�# �� D�>>B Vt�Z0��>>- "�>># ��>>01 

	�@�
2�1 V#�F 	������ G���0#���F Z�������"�# 2���� �2 �%�� M�>>B ���>>W:�� �[>>B�%"�>># �>>��� 	�) �
�>>�6 ?�>># .(

	� 	>>+��� �>>�� V#�>>F �>>��� ��>>01 �2 	
�>>41�
 U�>>� 2���� �� �����:�>>� 507>>+% � 22�>>1�6�>>� �2 �>>��� "�# 	
�>>�6 "

	
m�L	� G��! "�%) 2�0111(. S0B�:�>>� 5>>��F ?�>># �>>� �F �
2�F c��A1 ����7�# � Z��.� ��>>01 �2 �#Bougainvillea 

�6��:�� �% �#60 V#�F �!�2) DB� �9���30 .(��09
"�# �6� �>>F 2�2 ��>>+
 V#�,- Z�� ��>>q�# 	���>># ���>>
� J>>+: � �>>%

V��A�� ?�# ���6 �2 �E��90
 2�F 6� �2� 9B� �� �F DB� �9�����09
"�# Hou  ��>>
< .2��2 D>>/��Q� �F�>>��% ��>>01 �2 ����7�# �

 �F �
2�2 ��+
���0D 
 \k�0�E��9 10�� 2A
 h��%���7	  ������ �+���>>���
 "�#@ J>>+: �6� @R�>>L  R�>>[� \k>>� �>>/Q�� �

���+ ) 2��215 .(��09
"�# 	� ��+
 �|�Y V#�,-�6� Z��9+0� �#2 J+: � �% �>>� �>>F D>>B� �#�>>� ��>>�0% �>>� h�>>��� �+��

��09
"�# ��- ��� )1394( ) 2��2 D/��Q� 6� ��01 �211 .(��09
"�# V#�,-	� ��+
 �#��>>90
 2�>>F 2����>>F �F �#2 M�>>B �E

	���# ���
� ��� J���% 	�	� V#�F �+�� ��� � 22�1) ����13( . 5>>�� � b�>>
 �>>� � ���>>W:�� 	1��F��- ���
 �� �+�� ���

G�� Z������� .2��2 	q9W� �:�� ?�#	� ���� ?�# S�9t� "�#) ��F �00z% �+�� �6� 2��30 .(  

e

ab

cd

abc

d
abcd cd

ef
abc

a

0

20

40

60

80

100

control 1/2 current-

year

current-year 1/2 one-year-

old

one-year-old

/
0 

�
%1


 �
��

�2
	

R
W

C
 (

%
)

;�! <�


pruning

0 mg/kg 300 mg/kg

f
e e

de

b

de
cd

c
b

a

0

0.05

0.1

0.15

0.2

0.25

0.3

control 1/2 current-

year

current-year 1/2 one-year-

old

one-year-old

3
��

#�
5

P
ro

li
n

e
 (

µ
m

o
l.

 g
-1

)
 

;�! <�


pruning

0 mg/kg 300 mg/kg

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
99

.2
1.

3.
8.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l-
ir

sh
s.

ir
 o

n 
20

26
-0

2-
01

 ]
 

                             8 / 11

https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.3.8.6
http://journal-irshs.ir/article-1-415-fa.html


�0HI% G�� � ?�# 2����F 
 2�F0�E��9  ��... 	:�� 

245 

�-@�#��! =�(����A�,  

  ��09
"�# �2�2 ��A�% ?�# G�� V��A�� �� �F 2�2 ��+
 �#���/�  � V#�F X
�B���� 50����F���>>/�  \< 	�>>W
 "��>>9��

V��A�� 	
�� D+
 � Z0.��- @]�� .DB� �9�������F ���/�X
�B���� 50 �2 ?�# J� �:�>>� S>>O
 �:�>>� 5>>��F ?�>># � �.�>>B

J� 6� �9�F �.�B8/0 �F DB� ����- "��
 	1�
��26�� �� ��+
 	��>>#2 )19 .("��>>
 	1�>>
��26�� 	
�>>�6 �� 	��>>#2 �>>F�]� �#

"E�
� "�9�F 6� ��
 �� \k� 	����F �% ��
��9� �2 A9�B�9� 6� �< �2� 9B� ���F )25 .( @���� ?�# �2���>>�  �2 ]�>>� "�>>9�F

@�9��1 ���N ��
 V��% ��[�  ��09
 �2���/� V#�F X
�B���� 50����F D>>B� �>>9���)6( ��>>#�01 �2 ]�>>� \< 	�>>W
 "��>>9�� .

V#�F ?�# ���� �� �F DB� �9�����09
"�# Ghosh ��01 �2 ����7�# � Jatropha curcas  ?�>># ���>>� ��#�01 .2��2 D/��Q�

 D>>B2 6� "�9>>+0� \< �9+0� ��[% =QB Z9��2 50.2 ��Z0��>>- 	�>>W
 D>>��L� � �2�2) �>>
��2 "�%12.( 2�>>F y�>>O� V��A>>�� 

�E��90
 	�[� � D�{� �0HI%�� "��2 ]�� \< 	�W
 D��L�  V��A�� g��L 6� �E��90
 .D��2���/� D:�B Z0r%��- V��A>>�� � �>>#

 �����2 D��t|�9:��"� -�%��- fB�% \< �9+0� \k� ����j 3>>B�>>9:�� �< �>>�09
�2 � ��>>� 	�>>W
 D>>��L�  2�>>�4� �� ��>>01

	��+t� )20.(  V��A�����/�  	
�� D+
 � Z0.��-�	��+
 �
��%���#2  2�>>F 2����>>F �>>� .�>>��� ��>>01 �>>� ��>>�2��� V�% V��A��

 �E��90
���/� V��A�� Z0.��-	���
<6� .DB� �9��� �F 	>>B�B� V>>>/
 Z0.��>>>- �>>���6� �>�0�< "�#�0>B� ���9:�B �2 �E��>90


�9>��2 @�O>�� Z>�� y�O>� V��A>�� �>�@  �>0.�%Z0.��>>- �A��V� �>>� �>>F D>>B� �>>9����>>�09
"�# Bagchi  ��>>01 "�� ����>>7�# �

Ja�8
<1 ) 2��2 D/��Q�2 .(  
�-��B*  ��+�  

  J� �:�� 5��F ?�# ���0% �2 	1�07+: �!�2 Z��9+0� "�>>#���0% �2 	>>.� �>>�2�1 ��#�>>+� �E��>>90
 2�F "���2 � �.�B

G�>>� .�>>+
 ��#�+� 	1�07+: "��� R�B �:�� 5��F � SO
 ?�# @?�# ���� ?�>># 2�>>�� �>>�� �>>� �>>��2� � " G�>>0Y

 ��#�01DB� �H}� ��0W�.  �2-,	+#�@ Aldon  �Cavazos 	+Y� ��� B� ��01 �2 �F �
2�F ��0�2M�>>B ���>>� ?�>># @ "2���>>
 

�9+0� ��#�01 ) DB� ���1 �� �F (��09
"�# �F 	.�Y �2 .2��2 D/��Q� �|�Y V#�,- �2���� ZW� ��#�01l�>>% � �@  "�>>� S>>F

� ��� V��A�� ����  	��2�����2�1 ) DB�3 .(��09
�2 � ?�# b�
 �>>
�1 �2 2��� ��� 	q
�qaG��>> 9� S>>�9t� "�# D>>B� .

�2 @5��/� D��2�� ���� @R2�[9� ����"6�B J���% � ��� �2 	� ��#�01) 22�114.(  

�-�������  
  �9��� �� ���% �� "��>>� R�>>B �:�>>� S>>O
 ?�>># @�>>%�� J>>% ?�# �� Z0a�- 2���� "��� @"���6� ��01 �2 V���6< Z�� "�#

J� �:�� SO
 ?�# .DB� MB��� �E��90
 2�F �� ����#J� �:�� 5��F ?�# � �.�B �E��>>90
 2�>>F 2����>>F ���>>�# �>>� �.�>>B

 M0%�% ��) ��� J+: �� ����55/55  � �!�277/77 	� (�!�2< Z�� .22�1�� V���6���
� 	
���1 G��!  �>>� � D>>B� �>>9��1

� ?�# �� ��#�01 V�F�� �� 	Q0�� f���� �0HI% �� ���% 	� 2�4�+0-  @�E��90
 2�F �0HI%V���6< Z�� 2�� A� f���>>� �2 �>>��

 �3#Z0�a .2�� ���
� A0
 �.�B��a "���6� ��#�01 "�� 

.��/"                                                                                                                                   References 

1. Aldon, E.F. and J. Rafael Cavazos Doria. 1996. Growing and harvesting fourwing saltbush (Atriplex 
canescens) under saline condition. In Wild Land Shrub and Arid Land Restoration Symposium: 
Proceedings. DIANE Publishing. 299p. 

2.Bagchi, T.B., P. Sukul, and B. Ghosh. 2008. Biochemical changes during off-season flowering in guava 
(Psidium guajava L.) induced by bending and pruning. J. Trop. Agr. 46:64-66.16. 

3. Baghestani Meybodi, N., S., Rahbar, M., Shamszadeh and M., Rahbar. 2003. The effect of several pruning 
methods on the growth and vigor of old hand-planted-Haloxylon with two different density levels in Yazd. 
Final report of the research project of Yazd Agricultural and Natural Resources Research Center. 46 p. (In 
Persian). 

4. Bates, L.S., R.P. Waldren, and I.D. Teare. 1973. Rapid determination of free prolin for water stress studies. 
Plant Soil. 39: 205-207. 

5. Bown, D. 1995. Encyclopedia of Herbs and Their Uses. Dorling Kindersley, London.448p. 
6. Calatayud, A., D. Roca, E. Gorbe and P.F. Martı´nez. 2007. Light acclimation in rose (Rosa hybrida cv. 

Grand Gala) leaves after pruning: effects on chlorophyll a fluorescence, nitrate reductase, ammonium and 
carbohydrates. Sci. Hort. 111: 152–159. 

 

1 - Psidium guajava                                2 - Atriplex canescens 

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
99

.2
1.

3.
8.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l-
ir

sh
s.

ir
 o

n 
20

26
-0

2-
01

 ]
 

                             9 / 11

https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.3.8.6
http://journal-irshs.ir/article-1-415-fa.html


����7�# � R���� 

246 

7. Clair-Maczulajulajtys, D., I. LeDisquet and G. Bory. 1999. Pruning stress: Changes in the tree physiology and 
their effects on the tree health. Int. Symp. Urban Tree Health. 496: 317-324. 

8- Cowan, A. 2002. Principles, Practice and specification for Tree Pruning. J. Forestry April. 96: 131-137. 
9. Dolezal, R.J. 2002. The Complete Guide to Choosing Land Scape Plants. Creative Publishing International. 

Minne sota. USA. 402p. 1. Etemadi, N. and A. Abzal. 2006. Training and pruning of apple and pear trees, 
(translation), first edition. University Jahad Publication. Isfahan University of Technology. 179 p. (In 
Persian). 

10. Etemadi, N. and A. Abzal. 2006. Training and pruning of apple and pear trees, (translation), first edition. 
University Jahad Publication. Isfahan University of Technology. 179 p. (In Persian). 

11. Farrokhpour, M. 2015. Effect of intensity and time of pruning on quantity and quality of Floribanda rose 
flowers. Master Thesis in Horticulture. Isfahan University of Technology. 51 p. (In Persian).  

12. Ghosh, A., J. Chikara, and D.R. Chaudhary. 2011. Diminution of economic yield as affected by pruning and 
chemical manipulation of Jatropha curcas L. Biom. Bioen.. 35: 1021-1029. 

13. Harris, R.W. 1992. Root-shoot ratios. J. Arb. 18: 39-42. 
14. Holechek, J.L., R.D. Pieper, and C.H. Herbel. 1995. Range Management, Principles and Practices . rentice 

Hall Upper Saddle River. NewJersey. 526p.  
15. Hou, M.,Q. Jin, X.Wu, Y.Yao, and Z. Zhang. 2016. Impact of top-pruning time on the fertilizer N use 

efficiency of flue-cured tobacco as assessed by 15N tracing technique, Arc. Agron. Soil Sci. 13: 1-12. 
16. Li, K.T.,  and A.N. Lakso. 2004. Photosynthetic characteristics of apple spur leaves after summer pruning to 

improve exposure to light. Hort. Sci. 39: 969–972. 
17. Lutts, S. and J. Bouharmont. 1996. NaCl-induced senescence in leaves of rice (Oryza sativa L.) cultivars 

differing in salinity resistance. Ann. Bot. 78: 389-398. 
18. Maurin, V. and A. Desrocher. 2013. Physiological and growth response to pruning season and intensity of 

hybrid popalar. Forest Ecol. Manage. 304: 399-406. 
19. Maxwell, K. and G.N. Johnson. 2000. Chlorophyll fluorescence a practical guide. J. Exp. Bot. 51: 659–668. 
20. Mirseyed Hoseini, H. A., Fathi Gerdelidani, M. Kohestani and M. R. Bihamta. 2017. Effect of CO2 

concentration and soil nitrogen availability on physiological and growth indices of wheat. Iranian Journal 
of Soil and water Research. 49: 767-779 (In Persian). 

21. Mohamed W.A.M Abd-Elhakim Y.M. Farouk S.M. 2016. Protective effects of ethanolic extract of rosemary 
against lead-induced hepato-renal damage in rabbits. Exp. Toxicol Pathol. 68:451-461. 

22. Muñoz-Huerta R.F., R.G. Guevara-Gonzalez, L.M. Contreras-Medina, I. Torres-Pacheco, J. Prado-Olivarez 
and R.V. Ocampo-Velazquez. 2013. A Review of methods for sensing the nitrogen status in plants: 
Advantages, Disadvantages and Recent Advances. Sensors.13: 10823-10843. 

23.  Nazari. F. 2017.The effect of two times rejuvenation pruning on vegetative and reproductive of four cut 
rose (Rosa hybrida L.) cultivars under soilless culture. J. Plant Res. 30: 3 (In Persian). 

24. Omidbaigi, R. 2010. Production and Processing of Medicinal Plants. Astane Ghodse Razavi Publication, 
Mashhad. 348 P (In Persian). 

25. Osmond, C.B. 1994. What is photoinhibition? Same insights from comparisons of shade and sun plants. In: 
Baker, N.R., and J.R.Bowyer, (Eds.), Photoinhibition of Photosynthesis. From Molecular Mechanisms to 
Field. BIOS Scientific Publisher. Oxford. UK. 496p. 

26. Pandey, A., and J. Srivastava. 2003. A note on the effect of size of corm on the sprouting and flowering of 
saffron. J. Sci. Hort. 85: 211-221. 

27. Pinkard, E.A. 2002. Effects of pattern and severity of pruning on groeth and branch development of pre-
canopy closure Eucaliptus nitens. Forest Ecol. Mango. 157: 217-230. 

28. Pohio, K.E., H.M. Wallace, R.F. Peters, T.E. Smith and S.J. Trueman. 2005. Cuttings of Wollemi pine 
tolerate moderate photoinhibition and remain highly capable of root formation. Trees Struc. Func. 19: 587–
595. 

29. Ram, D., M. Ram, and R. Singh. 2006. Optimization of water and nitrogen application to menthol mint 
(Mentha arvensis L.) through sugarcane trash mulch in a sandy loam soil of semi-arid subtropical climate. 
Biores. Technol. 97: 886-893. 

30. Saifuddin, M., A.B.M.S. Hossain, N. Osman, M.A. Sattar, k.M. Moneruzzaman, and M.I. Jahirul. 2010. 
Pruning impacts on shoot-root-growth, biochemical and physiological changes of Bouganvillea glabra. 
Aust. J. Crop Sci. 4: 530-537.  

31. Tounekti, T., A. M. Vadel, M. Oñate, H. Khemira, and S. Munné-Bosch. 2011. Salt-induced oxidative stress 
in rosemary plants: Damage or protection? Environmen. Exp. Bot. 71: 298-305. 

32. Turner, N.C. 1981. Techniques and experimental approaches for the measurement of plant ater status. Plant 
Soil. 58: 339-366. 

33. Zamani, N., N. Etemadi and A. Mohammadkhani. 2016. The effect of Paclobutrazol and Trinexapac-ethyl 
on morphological and physiological characteristics of Rosmari (Rosmarinus officinalis) and Thuja (Thuja 
orientalis “Morgan”) as two hedging plants. Iranian Journal of Horticultural Science. 47: 511-519 (In 
Persian). 

 

 

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
99

.2
1.

3.
8.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l-
ir

sh
s.

ir
 o

n 
20

26
-0

2-
01

 ]
 

                            10 / 11

https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.3.8.6
http://journal-irshs.ir/article-1-415-fa.html


�0HI% G�� � ?�# 2����F 
 2�F0�E��9  ��... 	:�� 

247 

 

Iranian Journal of Horticultural Science and Technology 21 (2): 237 - 246 (2020)  

Research article 
 

Effects of Pruning Intensity and Nitrogenous Fertilizer on Some 

Physiological and Morphological Characteristics of Rosmarinus 

officinalis 
  

M. Abdal, N. Etemadi*, A. Yousefi Basiri, Y. Abdollahi, Z. Khodabakhsh1 
 

  

 Correct pruning is one of the most important factors in growing plants particularly trees 

and shrubs, in the landscape. The present study was conducted to assess the effects of pruning 

intensity and nitrogenous fertilizer on physiological and morphological characteristics and 

wilting percentage in rosemary plant. A factorial experiment was arranged in a completely 

randomized design with five levels of pruning (no pruning, half of current –year branch 

prune, complete pruning of current-year branch, half one-year-old branch prune and complete 

pruning one-year old branch) and two levels of nitrogenous fertilizer (0 and 200 kg.ha-1) with 

three replications. For this purpose used 18-month-old rosemary cuttings grown in the 

greenhouse. Stem growth was measured during six months. Number of lateral branches, root 

and shoot fresh and dry weights, root volume and length, chlorophyll fluorescence, relative 

water content (RWC), ion leakage (EL) and proline were evaluated. The growth of rosemary 

plants was reduced with increased pruning intensity and fresh and dry weight of shoot and 

number of lateral shoots  were increased with useing nitrogenous fertilizer.With increased 

pruning intensity, RWC, ion leakage percentage and proline content were increased and 

chlorophyll fluorescence decreased. RWC and proline were increased with the application of 

nitrogenous fertilizer. The highest wilting percentage (77.77%) of plants was observed in 

complete pruning of one-year old branch with nitrogen fertilizer.  

Keywords: Chlorophyll fluorescence, Nitrogenous fertilizer, Pruning, Rosemary, Wilting. 
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