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Abstract Article Info 

Background and objectives: Vegetation serves as the primary producer in 
ecosystems, exhibiting dynamic changes that are critical to ecological balance. 

Rangelands, like all ecosystems, undergo continuous transformations influenced by 

various factors. This study aims to assess the trends and intensities of vegetation 

changes in relation to climatic variables, emphasizing the importance of ongoing 

monitoring for ecological and economic sustainability. 

Methodology: Data collection involved a comprehensive assessment of both 

vegetation and climatic factors. Vegetation metrics included the percentage of 

canopy cover of plant species, the proportion of dead leaves, plant species density 

(evaluated across different areas and species), biomass production, rangeland 
condition, and overall rangeland trends. Climatic variables measured encompassed 

annual precipitation, rainfall during the growing season, autumn and winter 

precipitation, as well as average annual temperatures and their minimum and 
maximum values. The evaluation process utilized a systematic approach, ensuring 

an adequate sample size and appropriate distribution across various plant 

communities during rangeland assessments. A total of four transects were 

established, with square plots measuring 1 m x 1 m positioned at 3-meter intervals 

along each transect. Data spanning five years were analyzed using factorial analysis 

of variance (ANOVA) for sites with flooding conditions and completely 

randomized ANOVA for non-flooded sites. Statistical analyses were conducted 

using the General Linear Model in Minitab 16 software, with Tukey's test applied 

for post-hoc comparisons of annual means. This research contributes to 
understanding how climatic factors influence vegetation dynamics in rangelands, 

thereby informing management practices aimed at preserving these vital 

ecosystems. 

Results: The results indicated that the percentage of vegetation canopy in the 

exclusion site ranged from 30% to 51%, while the grazed site exhibited a canopy 

percentage ranging from 39.5% to 56% over the study period. The five-year average 

density of plant species was found to be 113,900 plants per square meter in the 

exclusion rangeland, compared to 11.36 plants per square meter in the grazed site. 

Throughout the survey period, the production rate at the exclusion site fluctuated 

between 487 and 1261 kg/ha, whereas the grazed site showed a production rate 
ranging from 673 to 896 kg/ha. The highest vegetation cover (56%) was recorded 

in the grazed site in 2018, while the lowest cover (30%) was observed in the 
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exclusion site in the year 1400. Furthermore, the highest total production was 

documented in the exclusion site (126 grams per square meter) in 2018, with the 

lowest production (48.7 grams per square meter) occurring in the exclusion site in 
2021. Correlation and regression analyses demonstrated that rainfall during the 

growing season was a significant factor influencing both canopy cover and 

production, with regression coefficients of 0.053 and 0.32, respectively. These 

results indicate a positive correlation between rainfall during the growing season 

and both vegetation canopy and biomass production. 

Conclusion: The research results indicated that vegetation changes in the studied 

area occur slowly, with climatic factors (rain and temperature) being the primary 
factors and rangeland management (preservation) as the secondary factor. 

Investigating the qualitative and quantitative changes in rangelande vegetation 

cover at specific intervals and being aware of its condition is crucial for planning 

and implementing proper rangeland management practices. 
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 ?
�� P�� /���  

1396  1397  1398  1399  1400  

j�>  ��m  j�>  ��m  j�>  ��m  j�>  ��m  j�>  ��m  

1   &K�� 8;�. 0� �[��  9/41  0/46 9/50 7/42  5/43 1/56 2/50 0/52 1/30 5/39 

2  ]�$ b^ �[�� 6/3  8/3 0/3 3/2  6/3 2/4 6/3 0/4 2/1 8/2 

3   
�
�a�� � ��� �[�� 9/23  6/30 4/24 1/31  4/24 4/31 4/24 4/31 4/24 4/31 

4   ?e1 y�: �[�� 1/31  5/20 5/21 0/24  2/29 5/11 2/29 5/11 5/43 4/24 

5   T
 �Y� '�,��@ 8;�. \�� �[�� 6/9  1/9 0/11 7/6  9/10 2/9 1/12 4/9 7/9 8/7 

6   \�� �[�� �� �Y� '�,��@ 8;�. 1/12  2/9 2/13 1/9  0/7 4/10 6/6 4/9 1/6 9/7 

7   *� �Y� '�,��@ 8;�. \�� �[�� 4/12  8/23 7/12 5/17  0/15 0/28 6/16 5/25 7/11 4/21 

8   &	��@ '�,��@ 8;�. \�� �[�� 0/22  3/20 4/18 1/12  4/19 4/23 3/20 8/21 3/15 9/15 

9   '�,��@ 8;�. \�� �[�� &R=A 1/10  7/8 3/10 4/9  2/6 7/7 7/6 3/8 4/6 9/6 

10   *��$ '�,��@ 8;�. \�� �[�� � 1/2  0/13 0/8 4/12  3/7 3/16 2/8 0/14 8/5 5/14 

11   T
 '�,��@ 8;�. \�� �[�� *1��  8/7  1/4 2/14  8/8  6/10  7/8  1/15  9/7  6/2 2/2  

12   *1����m '�,��@ 8;�. \�� �[��  1/34  9/41  7/36  9/33  9/32  4/47  1/35  1/44  5/27  3/37  

*%F> �� 8;�. \�� �[����� �� 
�; ��m  �,   �,
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 T
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O;� 2: :.D� ������
 :Y�� O5 X�
 ���� �� #$&� ]�� D ��< 4:�  ��  R�)��
 ^� _� �� B��)  �� !�����  

  


�����  l
���*��@  C����   ��@  ?
��  &,��@   �,

���  &"  ��  '���	���$
���  '���  &$�
���   �,  .?��  
�;

 *��@ C���� &���$  '��� *%1�F	���	 *�F�	 �� &,��@  �,

*��@ C����  B
����$  *� ���*��@ B�$ �� &,��@  �,   �,

  *��@  ��  *$  W�$�	  ��K�	Festuca ovina    �Elymus 

hispidus  *��@ C���� B
��<� � ?��  *$ W�$�	 &,��@  �,

*��@ �, Nepeta heliotropifolia  �Lotus gebelli   ?��

 ���K)3 .(  

  

 RD:/3#.�� a5��
 :�� !����� B��) �
��� b�5�
 �� ��/�� (	���� � �� #���) �
��� ��
  

 d
��   *��@ L��  

 ?
�� P�� /���  

1396  1397  1398  1399  1400  

j�>  ��m  j�>  ��m  j�>  ��m  j�>  ��m  j�>  ��m  

1  Elymus hispidus 7/2  6/1  3/2 1/2  7/1 1/2  3/1 0/2 8/1 5/2 

2  Bromus tomentellus 9/1  8/1  4/1 9/1  9/1 4/2  6/2 4/2  5/2 4/2 

3  Festuca ovina 5/2  7/2  5/3 6/2  3/3 2/2  1/3 1/2  7/3 2/2 

4  hohenackerianaStipa  0  2/0  0  3/0  0 4/0  0 4/0  0 4/0 

5  Tanacetum polycephalum 8/0  4/0  6/0 5/0  6/0  5/0  6/0  5/0  9/0  6/0  

6  Cousinia calolepis 1/0  2/0  0  1/0  0  1/0  0  1/0  0  1/0  

7  Lotus gebelli 1/0  0  1/0 0  0  0  0  0  0  0  

8  Astragalus citrinus 1/0  0  1/0 0  1/0  0 1/0  0  0  0  

9  Achillea vermicularis 0  0  0/0 0  0  0 3/0  0  0  0  

10  Astragalus liliacinus 0  2/0  1/0 1/0  0  1/0 0  1/0  0  1/0  

11  Anthemis tinctoria 2/0  1/0  0/0 0  0  0 2/0  0 4/0  0  

12  Centaurea aucheri 2/0  2/0  4/0 2/0  1/0  1/0 3/0  1/0 3/0  1/0  

13  Centaurea virgata 2/0  2/0  4/0 0  3/0  1/0 2/0  1/0 4/0  1/0  

14  Chaerophyllum macropodum 1/0  0  2/0 0  1/0  0 1/0  0 0  0  

15  Eryngium bilardieri 1/0  3/0  1/0 1/0  1/0 1/0 1/0  1/0 1/0  2/0  

16  Erysimum ischnostylum 1/0  1/0  1/0 1/0  0 1/0 0  1/0 2/0  4/0  

17  Hypericum scabrum 4/0  0  0/1 0  5/0 0 6/0  0 1/0  0  

18  Phlomis olivieri 1/0  3/0  1/0 3/0  0 4/0 1/0  4/0 1/0  4/0  

19  Prangos ferulaceae 2/0  0  1/0 0  1/0 0 1/0  0 1/0  0  

20  Stachys lavandolifolia 3/0  4/0  1/0 5/0  2/0 6/0 1/0  6/0 4/0  8/0  

21  Scariola orientalis 0  0  1/0 0  0  0 1/0  0 1/0  0  

22  Vinca herbaceae 2/0  1/0  3/0 1/0  2/0  1/0 2/0  1/0 2/0  1/0  

23  Teucrium chamaedrys 0  0  1/0 0  0  1/0 1/0  1/0 2/0  0  

y = -2.43x + 3440.5

R² = 0.2097
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 #���� RD:/3  

 d
��   *��@ L��  

 ?
�� P�� /���  

1396  1397  1398  1399  1400  

j�>  ��m  j�>  ��m  j�>  ��m  j�>  ��m  j�>  ��m  

24  Astragalus curvirostries 1/0  2/0  1/0 3/0  0  1/0 1/0 1/0 4/0  1/0  

25  Nepeta heliotropifolia 0  0  0  1/0 0  0  0 0  0  0  

26  Silene aucheriana 0  0  0  0 0  1/0  0 1/0 0  0  

27  microcarpumOnosma  0  1/0  0  0 0  0  0 0  0  1/0  

28  Marrobium cuneatum 0  2/0  0  1/0 0  1/0  0 1/0  0  0  

29  Dianthus orientalis 0  1/0  0  0  0  1/0  0  1/0 0  0  

30  Acantholimon festucaceum 1/0  4/0  2/0 3/0 1/0  4/0  2/0 4/0  0  4/0  

31  Astragalus rubristeriatus 2/0  3/0  1/0 0 1/0  4/0 1/0  4/0  1/0  4/0  

32  Astragalus tricolobus 0  0  1/0 3/0 1/0  0 2/0  0  1/0  0  

33  Thymus kotschyanus 5/0  5/0  2/0 6/0 5/0  6/0 6/0  5/0  5/0  6/0  

34  Astragalus caspius 1/0  7/0  3/0 5/0 3/0  7/0 3/0  7/0  2/0  5/0  

36  Silene bupleuroides 0  1/0  0  1/0  0  1/0  1/0  1/0  0  0  


����� l
���  � &�
�� L�Z T�fR� *$ 0� C����  ��@

  �Y� b�:����:  ��  ���  &)  ���K4(    &" ������,   
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  �Y�  �  ��  �Y�  �T
  �Y�3   C����  &���$  .?��

*��@�,  &,��@  ��   ���1    B
����$ *� ��� '��� &�
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��<� � ?�� '��	��@ *$ W�$�	 &,��@ C����

  *�F�	  EF�*%1�F	���	    '�,��@  *$  W�$�	L�Z�$    &�
��

 *��$ ���K) ?��  �4 .(  

  

  

 RD:/4E�� Z95 D �P�D� ,�1 [�;\
 #�  (�� ;
 �� #���) a5��
 : �� !����� B��) �5����  
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 ?
�� P�� /���  

1396  1397  1398  1399  1400  

j�>  ��m  j�>  ��m  j�>  ��m  j�>  ��m  j�>  ��m  

1  0� C����  109000  112000 116500 111000  101750 114250 115750 110500 126500 120250 

2  
  �Y� '�,��@ C����

 T
 
44750  49750 51750 47750  52500 47500 59000 46000 66000 47000 

3   �� �Y� '�,��@ C���� 35250  27500 50000 33500  16250 33750 23000 32000 41750 38750 

4   *� �Y� '�,��@ C���� 29000  34750 14750 29750  33000 33000 33750 33500 18750 34500 

5   &	��@ '�,��@ C���� 70250  62750 72000 68750  68500 70500 70250 67500 80250 73500 

6   &R=A '�,��@ C���� 30250  29750 36500 25000  22750 23000 32500 22750 37000 28250 

7   *��$ '�,��@ C���� � 8500  19500 8000 17250  10500 20750 13000 20250 9250 18500 

 *��@  C����  �����I�  &���$  EF�  ��  &,��@   �,
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 O;�3: R�) �� 4:� ��< D ]�� #$&� �� O5 a5��
 ������
 :.D� �����. �� !����� B��) �� ^� _� ��
  


�����  l
��� *��@  ��1��   ��@  ?
��  &,��@   �,

) ���K �� '���	���$5��� &" �� (  
�; 
���X &$�
���  �,

&���$  .?��
�����  �  &����	   �, ��1��  '���	   ��@

*$  *� ��� '��� *%1�F	���	 *�F�	 EF� �� B�a���	 ���[

Tanacetum polycephalum    �Bromus tomentellus  

*$  (��m � j�>) *%F> �� �, �� B�a���	 ���[32/9    �91/8 

 �  ?��  *�;��  ��  ��1��  '���	  B
����$  #$�	��	  �$  L�@

  &,��@ *��@ *$ W�$�	 ��1�� '���	 B
��<�Euphorbia sp 

 �$1/0   ���K) ?�� #$�	 �$ L�@5.(  

  
  

 RD:/5#.�� :�%�
 :�� !����� B��) �
��� b�5�
 �� ��/�� (	���� � �� ,��)  �
��� ��
  

 d
��   *��@ L��  
 ?
�� P�� /���  

1396  1397  1398  1399  1400  
j�>  ��m  j�>  ��m  j�>  ��m  j�>  ��m  j�>  ��m  

1  Annual grasses 4/4  3/3  9/15 5/3  6/23  4/4 1/25  1/1 0/2  3/1  
2  Annual forbs 5/2  1/2  9/5 1/5  5/2  0/2 4/6  1/7 2/1  6/0  
3  Elymus hispidus 1/6  2/4 9/13 8/5 7/5  8/7 1/5 8/6 5/3 5/5 

4  Bromus tomentellus 4/7  6/5 8/6  2/5 2/22  6/6 7/16 4/7 6/6 6/4 

5  Festuca ovina 2/8  2/5 0/15  6/3 5/14  8/4 6/17 0/7 7/3 3/2 

6  Poa bulbosa 1/5  3/3 4/5  3/1 4/14  4/6 4/12 5/7 7/4 6/4 

7  Stipa hohenackeriana 0  7/0  0  2/1 0  4/1 0 9/0  0 9/0 

8  Tanacetum polycephalum 7/7  4/5  7/8  2/6  7/5  0/27  9/4 6/5  2/4  8/17  
9  calolepisCousinia  3/0  3/1  0  6/0  0  2/5  0 2/0  0  8/4  
10  Lotus gebelli 1/0  0  1/0  0  1/0  0  1/0  0  0  0  
11  Astragalus citrinus 1/0  0  5/0  0  5/0  0 2/0  0 0  0  
12  Achillea vermicularis 0  0  6/0  0  1/0  0 1/0  0 0  0  
13  Astragalus liliacinus 1/0  4/0  7/0  6/0  0  3/0 0  6/0 0  3/0  
14  Anthemis tinctoria 2/0  4/0  3/0  0  0  0 3/0  0 3/0  0  
15  Centaurea aucheri 6/0  3/0  1/1  2/0  1/0  1/0 0/1  2/0 3/0  1/0  
16  Centaurea virgata 6/0  4/0  9/4  1/0  0/1  1/0 1/1  1/0 3/1  0  
17  Chaerophyllum macropodum 6/0  0  5/0  0  5/0  0 1/0  0 0  0  
18  bilardieriEryngium  3/0  7/0  3/0  8/0  3/1 7/0 7/0  5/0 3/0  9/0  
19  Erysimum ischnostylum 1/0  1/0  3/0  1/0  2/0 1/0 1/0  2/0 3/0  7/0  
20  Hypericum scabrum 3/1  0  9/4  1/0  1/1 0 9/0  0 4/0  0  
21  Phlomis olivieri 9/0  7/1  7/0  5/2  4/0 6/3 0/1  8/3 8/1  5/3  
22  ferulaceaePrangos  3/0  0  3/0  0  5/0 0 5/0  1/0 2/0  0  
23  Stachys lavandolifolia 6/0  7/0  4/0  9/0  2/0 3/1 5/0  5/1 6/0  3/1  
24  Scariola orientalis 2/0  0  5/0  0  6/0  0 2/0  0 1/0  0  
25  Vinca herbaceae 0/2  2/0  7/1  0/1  0/1  6/0 3/1  8/0 4/1  6/0  
26  chamaedrysTeucrium  1/0  0  6/0  3/0  2/0  1/0 6/0  1/0 2/0  1/0  
27  Euphorbia sp 0  0  1/0  0  0  0 1/0  0 0  0  
28  Astragalus curvirostries 1/0  3/0  7/0  3/0  0  2/0 5/0  8/0 5/0  3/0  
29  Nepeta heliotropifolia 0  1/0  0  3/0  0 0  0  4/0  0  2/0  
30  Silene aucheriana 0  0  0  1/0  0 2/0  0  1/0  0  1/0  
31  microcarpumOnosma  0  2/0  0  1/0  0 3/0  0  3/0  0  1/0  

  

y = 3425x - 5E+06

R² = 0.3444
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 #���� RD:/5  

 d
��   *��@ L��  
 ?
�� P�� /���  

1396  1397  1398  1399  1400  
j�>  ��m  j�>  ��m  j�>  ��m  j�>  ��m  j�>  ��m  

32  Marrobium cuneatum 0  2/0  0  6/0  0 6/0  0  1/0  0  0  
33  orientalisDianthus  0  2/0  0  0  0  2/0  0  0  0  0  
34  Acantholimon festucaceum 3/1  2/6  3/3  2/4 7/1  4/6 1/2  8/5  4/0  3/6  
35  Astragalus rubristriatus 2/11  9/15  5/3  2/0 2/2  0 5/3  0  8/2  0  
36  Astragalus tricholobus 2/0  1/0  8/2  1/13 2/4  4/12 0/2  1/10  8/2  7/12  
37  Thymus kotschyanus 1/1  4/3  6/5  6/2 5/3  1/3 7/3  5/3  3/2  6/2  
38  Astragalus caspcus 6/0  6/17  8/12  1/17 7/11  4/18 3/17  8/16  8/6  9/12  
39  Arenaria grandiflora 0  0  0  3/0 0  0  0  3/0  0  0  
40  Silene bupleuroides 0  3/0  0  0  0  1/0  1/0  0  3/0  0  

  ��1�� '���	 B
����$*$c����    ��� ��1398    �1399  

  '���	 *$ j�> *%F> ��9/119    �1/126    �$ L�@#$�	��	  

  ����  �$  ��1��  '���	  ����$  �  ?��  
��$ b�:����: &

  �Y� '�,��@ *$ W�$�	III    ��� �� 
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