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�6�) CO� <��� �� .,� W��E�0	 5,D�

) ���O�	�1934(�� x�0	�� (5�+  �����{P ������� 
3���

 W��E�0	 �������� � ��E4�7 ������_��7 
�+ ������_��7

 .,�  

  

  

 �3/N1: J-�@�1�� 
��-. =��@,0�C	 ��1	 @ACD	 ;/� =�9��2  
Y�� (�� (��4) o�E��	 K��4 ��l� p�	�@ ���0 �	,� AI� �	,� 

Astragalus sp, Festuca ovina 1400 |0��4 ���= 5 45 

Astragalus aureus, Alopecurus textilis, Festuca ovina 3200 |0��4 ���= 3 27 

Festuca sulcata, Alopecurus textilis, Carex sp 2500 |0��4 �JQ4 5 45 

Onobrychis cornuta, Festuca ovina 2000 |0��4 �JQ4 2 18 

Astragalus sp, Onobrychis cornuta, Festuca ovina 2700 |0��4 �JQ4 7 63 

Lolium persicum, Trifolium montanum 2300 i�U �� |0��4 �JQ4 2 18 

K�[ 1400-3200   24 216 
*AI� � W�]3��� �	,�W��[ x�0	�� �++Y�� G;0 1� 
0��0� ��O4	 � �.�0	 W,� <��� 
+��@ 5�+  

  

1���� )	 CJ� (	� ���� 1� 1[�� �� 5	�e � 5�	���

1q�F $�	�l ��+10  ��30  (	� ���� ��4) 1� 1[�� �� ,q��

 �Q7	,M � |0��4 �C�	,M 5�+�4� .,� k��F	 	�e A,� �

W�	� 1� 1[�� �� 1-�;4 ���4 1?;D4 
@,���� <�Dw�+ � 5�+

 
0�D�	�+35  )	 1-�033 W�]�6�	  �  1?;D4 :	�\	 � CU	�

����	�@ c	�2�0	k,4) 1\���4 5�+ 5	�� (
���0�@� 5�+

AI� )	 *� �+ .,� 1J0�h4 �+  

 

 

 =��	O G-�L� 3 @��P�  

<�]���4 16��?4 x�0	�� W�	� �	f�4 <O�	� ��4)m �� �+

�2��	 
��8�	 5�+�a�B�4 A�?J\ )	 *� �+ ��=>� �� W,� i

(�� ,�-�� b�J��	 <�Dw�+ .,� v234 C7 � 
3��� 5�+

(�� )	 *� �+ ,�-��
E8F ����4,D@) 
3��� 5�+  (1��� �

1� � 
@,���� V8�24 A�?J\ �� 1�6�	� 5�+�a�B�4 �	�DF

1� �Q7	,M � |0��4 �C�	,M 5�+�4� 5�+�a�B�4 �	�DF

��� C7 ,�-�� � 
3��� (�� �+ ,�-�� 1� �J6� C?�64 
0

 .,� 1��@,De ���0�@� C�8h� )	 b�J��	 <�	 
0��� 5	��

) (d��Enter (X�� )	) ,� W��E�0	 �,� W��E�0	 V8�24 5�+

� X�� <�	 )	 g���� <���/� �4	1 
4��F k�4�� .(,4m �0�

) �0	 W��� ��) A��q 1� 1��@,De ���0�@� 1-��420 .(  

 1;�	�)1(  
Ŷ=a+b1x1+xn+…+bnb2x2                                                                            
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 :�m �� 17Ŷ p�� �	,?4 1�6�	� �a�B�4 W,� 
D��

)Y�(a  ���= �	,?4 :)constant( �b0�@� $��l : � ���x :

.�0	 C?�64 5�+�a�B�4 ����?4   

  

Q����  

@�1.47� IC� �� @�R�� �����9 
��-. =����  

1?;D4 �� AI� u�;0 �� � 1-�;4 ���4 5�+

1���� 5�	���65  k�,[) ,� 
��0�D� 
+��@ 1��@2 .(

W�	���U1� 1���� ��3��	 $-�S 5�+W��� $���� 5�+Poaceae �

Asteraceae  �Fabaceae 
4(�� .,D���
�6�) 5�+ 


�+�����_��7  ��52  �� ��E4�7 �,q��18  ����{P  �,q��

 ��16  �� ������ � ,q��14  ��3��	 1?;D4 G;0 �� ,q��

1��@ .,��	� 
E8F 
3��� (�� 5	�	� Z��,�F 1���� ��3��	 5�+

 ��52  ���4,D@ 
3��� (�� � W��� ,q��32 1��@ ,q�� �+


4 C4�� 	� .���1��@ ,�-�� 17 �0	 �7` 1� ()z 1J� 5�+

 ,D��4 ���4,D@Carex �m T,�	 ./0 1� 1[�� �� ,�-�� �� �+

1��� � W,� 1���@ �r� �� ���4,D@ W��@ ��5	 f�� �+16 

1��@ ,q��
4 C4�� 	� �+1��@ 
7	��2��U �r� )	 .,��� �+

42  �10 xI7 ,q��36  � *� xI7 ,q��22  f�� ,q��

 �� xI7
4 .,D���  

  

  

  

 �3/N2: @�1. E���R47� IC� �� @�R�� �����9 
��-. =��@�1�� =�� :
� �! GH� =��T�U9 �V7) @,0�C	 ��1	 @ACD	 �� =�9��2

He
�� : �E-R1�W��>Th �E-R3�� :Ch �E-X	�> :Ge) 
�9YZ B!�9 /E-R1V< :I  �[9�1\�1U 3 ;/�1� �> ����-.II  ;/�1� ���! ����-.

 �2 3 �]�1�	 
>9�1\�1UIII ((�> 
>9�1\�1U �2 3 �N��	 ����-.  


�6�) (�� 
3��� (�� 
7	��2��U W��� W��@ 
�8F (�� 

He ���4,D@ II Poaceae Alopecurus textilis  

Ge ���4,D@ I Poaceae Agropyron imbricatum 

Ge ���4,D@ I Poaceae Agropyron repens 

Th 
E8F III Asteraceae Anthemis altissima 

Th 
E8F III Brassicaceae Alyssum desertorum 

Ge ���4,D@ III Alliaceae Allium paniculatum 

Ch 1��� II Asteraceae Artemisia melanolepis 

Ch 1��� II Asteraceae Artemisia fragrans 

Ch 1��� III Asteraceae Artemisia austriaca 

Ch 1��� III Asteraceae Artemisia aucheri 

Ch 1��� III Caryophyllaceae Arenaria rotundifolia 

Ch 
E8F I Fabaceae Astragalus angustifolius 

He 1��� III Fabaceae Astragalus pinetorum 

Th 
E8F I Fabaceae Astragalus odoratus 

Ch 1��� III Fabaceae Astragalus aureus 

He 
E8F  II Asteraceae Achillea millefolium 

He ���4,D@ I Poaceae Bromus tomentellus 

Th ���4,D@ III Poaceae Bromus tectorum 

He ���4,D@  II Poaceae Bromus biebersteinii 

Th ���4,D@  III Poaceae Bromus danthoniae 

Ge 
E8F II Convovulaceae Convolvulus arvensis 

He 
E8F II Asteraceae Centaurea elbrusensis 

Ch ���4,D@ 1J� II Cyperaceae Carex oreophila 

He ���4,D@ 1J� III Cyperaceae Carex melanostachya 

Ge ���4,D@ 1J� III Cyperaceae Carex divisa 

He 
E8F  III Asteraceae Cirsium obvallatum 

He 
E8F  III Asteraceae Chondrilla juncea 

He ���4,D@ I Poaceae Dactylis glomerata 

He 
E8F III Euphorbiaceae Euphorbia decipiens 

He ���4,D@ I Poaceae Festuca sulcata 

He ���4,D@ I Poaceae Festuca ovina 

Ge 
E8F  III Rubiaceae Galium verum 
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 @	9�9 �3/N2 .  


�6�) (�� 
3��� (�� 
7	��2��U W��� W��@ 
�8F (�� 

He ���4,D@ III Poaceae Hordeum glaucum 

He ���4,D@  I Poaceae Hordeum brevisubulatum 

He 
E8F I Fabaceae Lotus corniculatus 

He ���4,D@ I Poaceae Lolium perenne 

Th 
E8F I Fabaceae Medicago lupulina 

He 
E8F  I Fabaceae Medicago polychroa 

Ch 1��� III Chenopodiaceae Noaea mucronata 

Th 
E8F III Boraginaceae Nonnea persica 

Ch 1��� III Fabaceae Onobrychis cornuta 

He 
E8F I Plantaginaceae Plantago atrata 

He ���4,D@ I Poaceae Phleum alpinum 

He 
E8F III Papaveraceae Papaver orientale 

He 
E8F I Rosaceae Potentilla argentea 

He 
E8F I Rosaceae Potentilla recta 

He 
E8F I Rosaceae Potentilla bifurca 

Ge ���4,D@ II Poaceae Poa pratensis 

Ge ���4,D@ II Poaceae Poa araratica 

Th 
E8F  III Polygonaceae Polygonum aviculare 

He 
E8F  II Ranunculaceae Ranunculus trichocarpus 

He 
E8F  I Rosaceae Sanguisorba minor 

Th 
E8F III Asteraceae Senecio vernalis 

He 
E8F  III Lamiaceae Salvia verticillata 

He 
E8F  III Lamiaceae Stachys lavandulifolia 

He 
E8F II Asteraceae Taraxacum syriacum 

He ���4,D@ I Asteraceae Tragopogon caricifolius 

He 
E8F I Asteraceae Taraxacum bessarabicum 

Ch 1��� II Lamiaceae Thymus kotschyanus 

Ge 
E8F I Fabaceae Trifolium repens 

Ge 
E8F I Fabaceae Trifolium montanum 

He 
E8F III Scrophulariaceae Verbascum stachydiforme 

He 
E8F  III Plantaginaceae Veronica pusilla 

Th 
E8F II Lamiaceae Ziziphora tenuior 

  

��R /-01� ^-_��-	 @ ��A	 Q���� 4�A8` �� 
��3� =��

 
�-�F9 G	91 a��\	  

1?J\ g����(�� ,�-�� W,� 5,D� C7 � 
3��� 5�+

 
��4� 5�+�a�B�4 � 
@,���� A�?J\ x�0	 �� (1�6�	� �a�B�4)

 k�,[ �� <O�	� ��4)m )	 W��E�0	 �� (C?�64 �a�B�4))3( 

� g���� .�0	 W,� 1{	�	1�0�  C�8h� � 1�fH� )	 W,4m

<�]���4 16��?4 ���4,D@ ,�-��  
@,���� A�?J\ �� b�J��	 ��

 	,�� p�	f�	 ���4,D@ ,�-�� 
@,���� p�	f�	 �� 17 �	� ��3�


4� ,D71 :I�U	 V8�24 
@,���� A�?J\ <�� 17 5�h�


D4 1?J\ 1� b���4 ,�-�� <���3�� � ��	� ��[� �	�

 
@,����700-600 
8�4 �	� ��3� g���� <�Dw�+ .�0	 ��4

 ,�-�� <���3�� 
��4� V8�24 5�+�a�B�4 <�� �� 17

���4,D@  
��4� 1?J\ 1� b���49-6 
���0 1[�� �	�@


4 <�]���4 16��?4 g���� .,���
E8F ,�-���+  A�?J\ ��


E8F ,�-�� 17 �	� ��3� 
@,�����+  
@,���� 1?J\ �� |?�

600  ��700 
8�4 ��4 :I�U	 
@,���� A�?J\ ���0 ��


D4
E8F ,�-�� <����7 � ,��	� �	��+  1?J\ <�	 1� b���4


4 1?J\ ��4� C�	,M �� .,���0-3- 
���0 1[�� �	�@


D4 :I�U	 �]�� 1?J\ �� �� � 1��	� 	� ,�-�� <����7 �	�

<���� ��4� |0��4 1?J\ �� .��	� A�?J\ ���0 �� �4� <���

	 �4� |0��4
D4 :I�U �	,?4 <����7 � �	� ��3� �	�


E8F ,�-��W)	,�	 1?J\ <�	 �� �+ g���� .,� 5��@1��0� 

 
��4� A�?J\ <�� 17�	� ��3� �4� �Q7	,M 1?J\ )	 W,4m


D4 :I�U	 �m V8�241� ���	� ��[� �	� 17 5��\

 
��4� 1?J\ �� ,�-�� <���3��15-12 
���0 1[�� �	�@

w�+ .,� W,+�34 g���� 1� 1[�� �� <�D1��0�  )	 W,4m
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 ,�-�� W,� i�2��	 
��8�	 5�+�a�B�4 5��4m C�8h� � 1�fH�


D4 :I�U	 �4� �Q7	,M ��B�4 �� |?� 1��� �	� ��3� �	�

 5�4� 1?J\ �� 1��� ,�-�� <���3�� 1718-15  1[��


���0 g���� .,� ��	��� �	�@1��0�  17�	� ��3� W,4m

�� |?� C7 ,�-�� 
D4 :I�U	 5	�	� �4� C�	,M 1?J\ �	�

 5�4� �� ,�-�� <���3�� � W���15-12 
���0 1[�� �	�@

.�0	 W,� ��	���  

  
  

 �3/N3: ��R /-01� ����A	 ^-_��-	(GA� 	 �c-d�	) 
�-�F9 ;/� e�\��9 =���c-d�	 a��\	 f1C� �� (@� 293 �c-d�	) G> 3 
��3� =��  

5�+�a�B�4  
��8�	 ,D@ ,�-�� ���4)Kg/h( 
E8F ,�-���+)Kg/h( 1��� ,�-��)Kg/h( C7 ,�-��)Kg/h( 

  

  


@,���� A�?J\ )mm(  

 

400-300 a7/341 a6/432 a9/329 a3/1104 

500-400 a2/364 a1/452 a6/277 a1/1094 

600-500 b9/554 a9/316 a9/314 a4/1186 

700-600 c2/914 b8/84 a8/118 a8/1117 

  

4� C�	,M A�?J\� )°c( 

0-3- a1/674 a6/189 a7/347 a4/1211 

3-0 b3/394 b6/446 a5/245 b4/1086 

6-3 b7/361 b2/456 a3/312 ab2/1130 

  

  

�4� |0��4 A�?J\ )°c( 

3-0 a3/769 a3/47 a8/184 a4/1001 

6-3 a9/649 b9/335 a6/210 a6/1196 

9-6 b5/392 b2/403 a8/333 a5/1129 

12-9 b2/291 b1/973 a4/397 a8/1085 

  

�4� �Q7	,M A�?J\ )c°(  

 

9-6 a3/769 a3/47 ab8/184 a4/1001 

12-9 b9/516 b8/316 ab5/321 a9/1154 

15-12 b1/479 c6/614 a2/122 a2/1216 

18-15 c7/281 b1/329 b2/425 a5/1035 

a �b  �c4 :I�U	 �]�,�+ �� ,��	� A��E�4 :��M 17 5�	,F	 V��� �+ �� :
D �,��	� �	�ab
D4 :I�U	 ,��	� 	� :�M �� <�	 )	 
O� 17 5�	,F	 �� ,��	� :�M �� 17 5�	,F	 V��� �+ �� : �	�

.,��	,�  

  


�1-��.� ]293� Q����  

(�� 
���0�@� |�	�� g���� C4	�F �� 
3��� 5�+

 k�	,[ �� 
��8�	4 �5 �6  �7   $��l .�0	 W,� 1{	�	R 

 k�,[ ��4�6J�+ �	f�4 � W,� W,+�34 ����?4 <�� 
]

p�� ����?4 � 1�6�	� �a�B�4 k,4 5�� )	 �m W,� 
D��


4 ��3� 	� 
���0�@� � ,+�2R ���� ^����	� )	 5����?4 �@

) 1�6�	� �a�B�4Y) C?�64 5�+�a�B�4 5�DJ4 �� 17 �0	 (X (

 � �Eq <�� $��l �� �+ A	���B� 1D4	� .�0	 W,� <��J�

 $��l .�0	 *�2R C�,�  �a�B�4 
@,D7	�� )	 
�J6� �W,�


4 1�[�� 
;U ���0�@� |0�� 17 �0	 1�6�	� � ���

W�	� �� �,?e 1OD�	 )	 �0	 5���m�� ���+ )	 17 �]�� 5�+

W,� 1���@ 14�[ .��	� X)	�� �,�	  

  

  

 �3/N4: �/	 @g7U Q���� ��R /-01� 
�1-��.�
./���2 3 �	� =���c-d�	 �2 G> 3 
��3� =��  

�4�a�B 5���m�� ���4 5�;U R 
2R 2R W,� C�,� 

���4,D@ ,�-�� 44/33 44/0 19/0 17/0 


E8F ,�-���+ 08/32 37/0 14/0 12/0 

1��� ,�-�� 62/42 36/0 13/0 11/0 

C7 ,�-�� 04/51 08/0 01/0 01/0- 
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 k�,[ 1� 1[�� ��)5( 
D4 G;0 � 5�	�1��0�  W,4m


4,�-�� <�� 17 �E@ �	�� (�� 5�+�a�B�4 � 
3��� 5�+

 x�0	 <�	 �� .��	� ��[� 
;U 1;�	� W,� i�2��	 
��8�	

(�� ,�-�� �� W,� W,+�34 
@,D7	�� C7 �� 1� 
3��� 5�+

 
;U k,4 |0�� 17 
32� :�0	 .�6?� C��� p2�


4 1�[�� ���0�@� ���0�@� k,4 |0�� 17 
32� � ���


�� 1�[�� 
;U�4	 .(W,������� ��) ���  � C7 ,�-�� <��


D4 1;�	� 
��8�	 5�+�a�B�4 .��	,� ��[� 5�	�  
  

 �3/N5: ��R /-01� 
CU �1-��.� �/	 h����93 �-0��O Q����
�-�F9 ;/� e�\��9 =���c-d�	 �2 G> 3 
��3� =��  

5�+�a�B�4 W��4m A���4 o��H4 ) 5�	)m 1[��df( A���4 <�]���4 F 

  

���4,D@ ,�-�� 

���0�@� 50/59331 4 87/14832 
**58/12 

W,������� 12/252294 214 94/1187 - 

C7 62/311625 218 - - 

  


E8F ,�-���+ 

���0�@� 43/35668 4 11/8917 
**66/8 

W,������� 54/220234 214 13/1029 - 

C7 97/255902 218 - - 

  

1��� ,�-���+ 

���0�@� 04/57238 4 51/14309 
**87/7 

W,������� 44/388836 214 99/1816 - 

C7 48/447074 218 - - 

  

C7 ,�-�� 

���0�@� 19/3224 4 54/810 
ns31/0 

W,������� 48/557557 214 40/2605 - 

C7 67/560799 218 - - 


D4 (�=	) :I�U	 :** G;0 �� �	�1%  
D4 (�=	) :I�U	 :* G;0 �� �	�5%   ns
D4 (�=	) :I�U	 ,��� :�	�  

  

 k�,[)6( ���4,D@ ,�-�� 
���0�@� k,4 g����  ��


4 ��3� 	� 
��8�	 C4	�F ����?4 )	 *� ��+ .,+�β  �Eq

 �� R�?h� <�	 �� 
0��� ���4 C4	�F (��� <�	���D� ��6��

W��� �=}4 ���4,D@ ,�-�� �	,?4 G;0 1� 1[�� �� �4	 .,�	


D4 
��8�	 C4	�F <�� )	 �5�	�3Rain  �4Rain �2Tmin �

3Tmin �2Tmean� 1Tmax� 2Tmax  �4Tmax 
D4 ��=>� �	�


D4 �+�a�B�4 ���0 A	�=	 .,��	� 
E�l p?� � �6�� �	�

p�� �� ����?4 �JQ4 �4IF .,��	� 1�6�	� �a�B�4 
D��β  1�

 �	,?4 �C?�64 �a�B�4 �	,?4 p�	f�	 �� 17 �0	 
D4 <�	

p��
4 p�	f�	 1�6�	� �a�B�4 W,� 
D��,���  1;�	�)

 p+�7 �� 17 �0	 
D4 <�	 1� 
ED4 $�	�l � (.�?�64

p�� �	,?4 �C?�64 �a�B�4 �	,?4 <�	 �a�B�4 W,� 
D��


4 p+�7 1�6�	� � �a��+	 ���4 �� .(x�O4 1;�	�) ,���

p�� �� C?�64 5�+�a�B�4 p?� ,��� ���0�@� 1-��4 
D��

 ����?4 )	Beta .��7 W��E�0	 W,� ��	,���0	  

  

  

N �3/6: �/	 i�9�j 3 
�g9 Q����
�-�F9 ;/� e�\��9 =���c-d�	 �2 ��-	/D. /-01� �9/A	 �1-��.� =��  
 W��4m W,3� ��	,���0	 $�	�l W,� ��	,���0	 $�	�l 
D45�	� 


��8�	 5�+�a�B�4 A�?J\  β Std. Error Beta t 

 )constant( 75/41 96/68 - 61/0** 


@,���� (Rain1) 400-300 22/0- 21/0 14/0- 03/1-ns 

 (Rain2  ) 400-500  09/0 29/0 05/0 32/0ns  

 (Rain3  )  500-600  45/0 15/0 28/0 89/2** 

 (Rain4  ) 600-700  86/0 32/0 61/0 65/2* 

 (Tmin1) -0-3 07/5- 55/14 05/0- 73/0ns  

�4� C�	,M (Tmin2) 3-0 39/7- 20/3 22/0- 31/2-* 

 (Tmin3) 6-3  78/10- 63/4 30/0- 33/2-* 
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 @	9�9 �3/N6  
 W��4m W,3� ��	,���0	 $�	�l W,� ��	,���0	 $�	�l 
D45�	� 


��8�	 5�+�a�B�4 A�?J\  β Std. Error Beta t 

 (Tmean1) 3-0 91/7- 40/10 28/0- 76/0ns 

 (Tmean2) 6-3  34/10- 54/4 25/0- 28/2-* 

�4� |0��4 (Tmean3) 9-6 20/6 59/7 88/0 82/0ns 

 (Tmean4) 12-9 47/11- 90/8 19/0- 28/1-ns 

 (Tmax1) 9-6 23/43- 93/15 71/0- 67/2-* 

�4� �Q7	,M (Tmax2) 12-9 96/16- 09/3 43/0- 48/5-** 

 (Tmax3) 15-12 06/1 86/6 03/0 15/0ns 

 (Tmax4) 18-15 97/11 41/4 41/0 71/2* 


D4 (�=	) :I�U	 :** G;0 �� �	�1%  
D4 (�=	) :I�U	 :* G;0 �� �	�5%   ns
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�-�F9 ;/� e�\��9 =���c-d�	 �2 ��  
 W��4m W,3� ��	,���0	 $�	�l W,� ��	,���0	 $�	�l 
D45�	� 


��8�	 5�+�a�B�4 A�?J\  B Std. Error Beta t 

 )constant( 50/36 43/64 - 57/0** 

 (Rain1)400-300 34/0 23/0 203/0 48/1ns 


@,���� A�?J\ (Rain2)500-400 34/0- 14/0 33/0- 55/2-* 

 (Rain3)600-500 35/0- 17/0 27/0- 56/2-* 

 (Rain4)700-600 10/0- 17/0 61/0- 61/0-ns 

 (Tmin1)-0-3 01/2- 80/3 11/0- 76/0ns 

�4� C�	,M A�?J\ (Tmin2)3-0 19/2- 06/3 069/0- 78/0-ns 

 (Tmin3)6-3 98/15 49/6 32/0 46/2ns 

 (Tmean1)3-0 83/6- 30/6 38/0- 08/1-ns  

�4� |0��4 A�?J\ (Tmean2)6-3 40/2- 46/3 08/0- 08/1-** 

 (Tmean3)9-6 34/11 47/5 218/0 07/2* 

 (Tmean4)12-9 47/2- 40/19 20/0- 13/0-ns 

 (Tmax1)9-6 95/26- 11/10 71/0- 66/2-* 

�4� �Q7	,M A�?J\ (Tmax2)12-9 62/0 03/3 02/0 20/0ns 

 (Tmax3)15-12 96/2 63/6 71/0 66/0ns 

 (Tmax4)18-15 98/0 17/4 04/0 24/0ns 
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D4 (�=	) :I�U	 :* G;0 �� �	�5%   ns
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 1;�	�)3:( 
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��8�	 C4	�F �� �+

 k�,[) �	� ��3� 
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 ����?4 )	β  
0��� ���4 C4	�F (��� <�	���D� ��6�� �Eq

,�-���	,?4 �� R�?h� <�	 ��  1[�� �� �4	 .,D�6+ �=}4 1���


D4 G;0 1� 
��8�	 C4	�F <�� )	 �5�	�3Tmin �

4Tmean� 2Tmax  �4Tmax 
D4 ��=>� A	�=	 .,��	� 5���	�


D4 �+�a�B�4 ���0p�� �� 
E�l p?� � �6�� �	� 
D��

.,��	� 1�6�	� �a�B�4  

  

  

 �3/N8: �/	 i�9�j 3 
�g9 Q����01� �9/A	 �1-��.� =��
�-�F9 ;/� e�\��9 =���c-d�	 �2 @�12 /-  
 W��4m W,3� ��	,���0	 $�	�l W,� ��	,���0	 $�	�l 
D45�	� 


��8�	 5�+�a�B�4 A�?J\  B Std. Error Beta t 

  (constant) 18/29 61/85 - 43/0-**
 


@,���� A�?J\ (1Rain)300-400 24/0 37/0 09/0 66/0ns
 

 (2Rain)400-500 31/0 22/0 19/0 43/1ns
 

 (3Rain)500-600 26/0 25/0- 10/0- 99/0-ns
 

 (4Rain)600-700 37/0 21/0 45/0 76/1ns
 

 (1Tmin3-0-) 46/56- 06/16 43/0- 51/3-ns
 

�4� C�	,M A�?J\ (2Tmin0-3) 31/3 49/4 07/0 74/0ns
 

 (3Tmin3-6) 04/22- 87/4 52/0- 52/4-**
 

 (1Tmean0-3) 34/23- 34/29 29/0- 79/0-ns
 

 (2Tmean3-6) 27/1 76/3 04/0 34/0ns
 

�4� |0��4 A�?J\ (3Tmean6-9) 91/11- 76/9 13/0- 22/1-ns
 

 (4Tmean9-12) 55/51 26/18 39/0 82/2*
 

 (1Tmax6-9) 62/36 09/63 21/0 58/0ns
 

 (2Tmax9-12) 64/9 89/3 21/0 47/2*
 

�4� �Q7	,M A�?J\ (3Tmax12-15) 36/4 32/5 13/0 82/0ns
 

 (4Tmax15-18) 48/27 58/5 63/0 92/4**
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 �3/N9: �/	 i�9�j 3 
�g9 Q���� =��
�-�F9 ;/� e�\��9 =���c-d�	 �2 G> /-01� �9/A	 �1-��.�  
 W��4m W,3� ��	,���0	 $�	�l W,� ��	,���0	 $�	�l 
D4 5�	� 


��8�	 5�+�a�B�4 A�?J\  B Std. Error Beta t 

 (constant) 44/107 51/102 - 04/1ns
 

 (Rain1)400-300 35/0 41/0 12/0 86/0ns
 


@,���� A�?J\ (Rain2)500-400 39/0- 25/0 21/0- 57/1-ns
 

 (Rain3)600-500 11/0- 21/0 05/0- 51/0-ns
 

 (Rain4)700-600 65/0- 43/0 39/0- 49/1-ns
 

 (Tmin1)-0-3 07/18 44/15 16/0 25/0ns
 

�4� C�	,M A�?J\  (Tmin2)3-0 71/1- 77/4 04/0- 36/0-ns
 

 (Tmin3)6-3 98/5 04/9 09/0 51/0ns
 

 (Tmean1)3-0 31/2- 98/18 046/0- 122/0-ns
 

�4� |0��4 A�?J\ (Tmean2)6-3 76/0 44/5 16/0 14/0ns
 

 (Tmean3)9-6 43/18 06/11 18/0 66/1ns 
 

 (Tmean4)12-9 24/37 81/22 24/0 63/1ns 
 

 (Tmax1)9-6 96/50- 14/35 481/0- 45/1-ns
 

�4� �Q7	,M A�?J\ (Tmax2)12-9 35/3 23/4 07/0 43/0ns
 

 (Tmax3)15-12 58/0 23/8 01/0 07/0ns
 

 (Tmax4)18-15 77/12- 26/11 19/0- 13/1-ns
 


D4 (�=	) :I�U	 :** G;0 �� �	�1%
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Abstract  
Net primary production and the contribution of each of the plant functional types (PFTs) of 
rangeland ecosystems are key features. The purpose of this study was to determine the effect of 
rainfall and temperature changes on the amount of total production and PFTs: grasses, forbs 
and shrubs in Sablan’s rangelands. For determining of annual net primary production in full 
growing stage (Full flowering stage), different species (palatable and unpalatable) using one 
square meter plots by cutting and weighting method in different elevational sites was harvested 
on 6 plant types, 24 key areas (totally 216 plots). Rainfall classes and temperature parameters 
were determined using weather stations data and derived relevant elevational gradient. Then, 
climatic parameters for plots were derived by considering the position of sampling plots. 
Correlation between the PFTs and total production with rainfall and temperature parameters 
were analyzed using multivariate regression method in SPSS16 software. Results show that, 
climatic parameters with the PFTs production of grasses (P<0.01), forbs (P<0.01) and shrubs 
(P<0.01) have significant relationship; however there was no significant relationship between 
total production and selected climatic factors. The highest amount of production (914.2 kg/ha) 
in the rainfall class of 600-700 mm and 769.3 kg/ha in the temperature class of 6-9 ºC were 
observed. Moreover, results show that the production of grasses are more affected by climatic 
factors in comparison with the other two PFTs and have significant differences in different 
classes. Additionally, forbs production is more than shrubs affected by the selected climatic 
factors. The result of this study can be used to balance the primary production in mountain 
region, supply-demand of forage, biomass, ecosystem health, ecological balance and carbon 
sequestration. 

  

Keywords: Production, Climatic factors, Plant functional types, Multivariate regression, summer 
rangelands, Ardabil province. 
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