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 M��'1- ��	��+��� ��	� �<�C� �� �BK��� �<NO �� �	'	� )   

) QK���m(  ��	� ����  

1850-1600  Achillea vermicularis Trin. (b, III), Acinos graveolens Link (f, III), Adonis aestivalis L. (f, III), Allium akaka Regel (f, III), 
A. scorodoprasum L. (f, III), Alyssum minus (L.) Rothm. (f, III), Androsace maxima L. (f, III), 
Anthemis candidissima Willd. ex Spreng. (f, III), A. triumfettii (L.) DC. (f, III), Arenaria leptoclados Guss. (f, III),  
Artemisia sp. (b, II), Asperula setosa Jaub. & Spach (f, III), Astragalus curvirostris Boiss. (b,III), A. microcephalus Willd.  
(b, I), A. tabrisianus E.Sheld (b, III), A. xerophiloides Podlech & Ekici (f, I), Bromus cappadocicus Boiss. & Balansa (g, 
II), B. tectorum L. (g, III),  B. tomentellus Boiss. (g, I), Buglossoides arvensis (L.) I.M.Johnst. (f, III), Camelina rumelica 

Velen. (f, II), Camphorosma monspeliaca L. (b, II), Cerastium dichotomum L. (f, III), Cerasus sp. (b, III), Ceratocephalus 

testiculatus (Crantz) Roth (f, III), Chardinia orientalis (L.) Kuntze (b, III), Cirsium sp. (f, III), Callipeltis cucullaris (L.) 
DC. (f, III), Convolvulus arvensis L. (f, II), Coronilla sp.  (f, I), Crepis sancta (L.) Babc. (f, III), Dianthus orientalis Donn 

(b, III), Elymus repens (L.) Gould (g, II), E. sp. (g, II), Erodium cicutarium (L.) L'Hér. (f, III),  
Eryngium billardierei F.Delaroche  (f, III), Erysimum collinum Andrz. (f, III), Euphorbia seguieriana Neck. (f, III), 
Falcaria vulgaris Bernh. (f, III), Festuca ovina L. (g, I), F. valesiaca Schleich. ex Gaudin (g, I), Filago arvensis L. (f, III), 
Gagea sp. (f, III), Geranium persicum Schonb.-Tem. (f, III), Helianthus  salicifolius A.Dietr. (f, III), Iris reticulata M.Bieb. 
(f, III), Kochia prostrata (L.) schard. (b, II), Lamium amplexicaule L. (f, III), Medicago sativa L. (f, I), Minuartia hamata 

Mattf. (f, III), M. meyeri Bornm. (f, III), Muscari caucasicum Baker (f, III), Nonea sp. (f, III), Onobrychis cornuta (L.) 

Desv. (b, II), O. sp. (b, I), Papaver dubium L. (f, III), Phlomis olivieri Benth. (b, III), Pimpinella aurea DC. (b, III), 

Poa bulbosa L. (g, II), Ranunculus sp. (f, III), Salvia sp. (f, III), Scandix stellata Banks & Sol. (f, III), 
Scariola orientalis (Boiss.) Soják (b, II), Senecio glaucus DC. (f, III), Silene spergulifolia M.Bieb. (b, III), 
Stachys lavandulifolia Vahl  (f, III), Taeniatherum caput-medusae (L.) Nevski (g, III), Tanacetum chiliophyllum Sch.Bip. 
(b, III), Thymus kotschyanus Boiss. & Hohen. (b, III), Torilis leptophylla Rchb.f. (f, III), Trigonella monantha C.A.Mey. 
(f, I), Verbascum sp. (f, III), Veronica arvensis L. (f, III), V. orientalis Mill. (b, II), Xeranthemum squarrosum Boiss. (f, 
III), Ziziphora persica Bunge (f, II). 

2100-1850  Achillea vermicularis Trin. (b, III), Acinos graveolens Link (f, III), Adonis aestivalis L. (f, III), 
Aethionema carneum B.Fedtsch. (f, III), Allium akaka Regel (f, III), A. scorodoprasum L. (f, III), Alyssum minus (L.) 
Rothm. (f, III), Anthemis candidissima Willd. ex Spreng. (f, III), A. triumfettii (L.) DC. (f, III), Arenaria leptoclados Guss. 

(f, III), Artemisia sp. (b, II), Asperula setosa Jaub. & Spach (f, III), Astragalus australis (L.) Lam. (f, III), 
A. microcephalus Willd.  (b, I), A. paralipomenus Bunge (b, III), A. tabrisianus E.Sheld (b, III), A. xerophiloides Podlech 
& Ekici (f, I), Bromus tectorum L. (g, III), B. tomentellus Boiss. (g, I),  Bungea trifida (Spreng.) C.A.Mey. (f, II), 
Ceratocephalus testiculatus (Crantz) Roth (f, III), Chardinia orientalis (L.) Kuntze (b, III), Cirsium haussknechtii Boiss. 
(f, III), Callipeltis cucullaris (L.) DC. (f, III), Convolvulus arvensis L. (f, II),  Coronilla sp.  (f, I), Crepis sancta (L.) Babc. 
(f, II), Cryptantha intermedia Greene (f, III), Dianthus orientalis Donn (b, III), Elymus repens (L.) Gould (g, III), E. sp. (g, 
III), Eremostachys azerbaijanica Rech.f. (b, III), Erodium cicutarium (L.) L'Hér. (f, III),  
Eryngium billardierei F.Delaroche  (f, III), Erysimum collinum Andrz. (f, III),  Euphorbia seguieriana Neck. (f, III), 
E. szovitsii Fisch. & C.A.Mey. (f, III), Falcaria vulgaris Bernh. (f, III), Festuca ovina L. (g, I), F. valesiaca Schleich. ex 
Gaudin (g, I), Filago arvensis L. (f, III), Gagea sp. (f, III), Galium verum L. (f, III), Geranium persicum Schonb.-Tem. (f, 
III),Gladiolus kotschyanus Boiss. (f, III), Helianthus  salicifolius A.Dietr. (f, III), Herniaria incana Boiss. (b, III), 
Hohenackeria exscapa Grande (f, III), Inula sp. (f, III), Iris reticulata M.Bieb. (f, III), Jurinella moschus (Hablitz) Bobrov 
(f, III), Kochia prostrata (L.) schard. (b, II), Lamium amplexicaule L. (f, III), Lappula barbata Gürke (f, III), 
Lathyrus sativus L. (f, I), Medicago sativa L. (f, I), Minuartia hamata Mattf. (f, III), M. meyeri Bornm. (f, III), 

Muscari caucasicum Baker (f, III), Nonea sp. (f, III), Onobrychis cornuta (L.) Desv. (b, II), Onopordum acanthium L. (f, 

III), Papaver dubium L. (f, III), Phlomis olivieri Benth. (b, III), Pimpinella affinis Ledeb. (f, III), P. aurea DC. (b, III),  
Plantago lanceolata Hook. (f, III), Poa bulbosa L. (g, II), Potentilla bifurca L. (f, II), Salvia sp. (f, III), 
Sanguisorba minor Bertol. (f, I), Scandix stellata Banks & Sol. (f, III), Scariola orientalis (Boiss.) Soják (b, II), 
Senecio glaucus DC. (f, III), Silene spergulifolia M.Bieb. (b, III), Stachys lavandulifolia Vahl  (f, III), Taeniatherum caput-

medusae (L.) Nevski (g, III), Tanacetum chiliophyllum Sch.Bip. (b, III), Thymus kotschyanus Boiss. & Hohen. (b, III), 
Trigonella monantha C.A.Mey. (f, I), Turgenia latifolia Hoffm. (f, III), Valerianella plagiostephana Fisch. & C.A.Mey. (f, 
III),V. sclerocarpa Fisch. & C.A.Mey. (f, III), Velezia rigida L. (f, III), Verbascum sp. (f, III), Veronica arvensis L. (f, III), 
V. orientalis Mill. (b, II),  Viola modesta Fenzl  (f, III), Xeranthemum squarrosum Boiss. (f, III), Ziziphora persica Bunge 
(f, II). 

2600-2100  Achillea vermicularis Trin. (b, III), Allium scorodoprasum L. (f, III), Alyssum minus (L.) Rothm. (f, III), 
Arenaria leptoclados Guss. (f, III),  Artemisia sp. (b, II), Asperula setosa Jaub. & Spach (f, III), 
Astragalus microcephalus Willd.  (b, I), A. paralipomenus Bunge (b, III), A. tabrisianus E.Sheld (b, III), 
A. taleshensis Bidarlord, F.Ghahrem. & Maassoumi (f, II), Bromus tomentellus Boiss. (g, I), Campanula stevenii M.Bieb. 

(f, III), Ceratocephalus testiculatus (Crantz) Roth (f, III), Chardinia orientalis (L.) Kuntze (b, III), 
Cirsium haussknechtii Boiss. (f, III), Convolvulus arvensis L. (f, II), Coronilla sp.  (f, I), Crepis sancta (L.) Babc. (f, III), 
Eryngium billardierei F.Delaroche  (f, III), Euphorbia seguieriana Neck. (f, III), Falcaria vulgaris Bernh. (f, III), Festuca 

ovina L. (g, I), Gagea sp. (f, III), Geranium persicum Schonb.-Tem. (f, III), Helianthus  salicifolius A.Dietr. (f, III), Kochia  

prostrata (L.) schard. (b, II), Lamium amplexicaule L. (f, III), Lappula barbata Gürke (f, III), Minuartia hamata Mattf. (f, 

III), Onobrychis cornuta (L.) Desv. (b, II), Onopordum acanthium L. (f, III), Pimpinella affinis Ledeb. (f, III),  

Poa bulbosa L. (g, II), Polygonum serpyllaceum Jaub. & Spach (f, II), Potentilla bifurca L. (f, II), 
Scariola orientalis (Boiss.) Soják (b, II), Silene aucheriana Boiss. (f, III), S. spergulifolia M.Bieb. (b, III), 
Stachys lavandulifolia Vahl  (f, III), Taeniatherum caput-medusae (L.) Nevski (g, III), Tanacetum chiliophyllum Sch.Bip. 
(b, III), Teucrium pumilum L. (b, III), Thymus kotschyanus Boiss. & Hohen. (b, III), Trigonella monantha C.A.Mey. (f, I), 
Verbascum sp. (f, III), Veronica arvensis L. (f, III), V. orientalis Mill. (b, II). 
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 �� @�A��� 
���`*� �� 2100 Ji 645/� �6S� 3� �K	 _��`*� ��


	 6���)01/0<p(  .4� 74� y/mS	 8�9��� 74Uh�� .

3�/��D 6� I6�� ��)01/0<p(  7��K�4�  �� 645/� ��6;	

 6���M I6���	 
��e ���� )�G �� �O��G 3� 3G/�

)01/0<p(3�/� 645/� .D� EF�� u�K[	 O�;9^ �� ��


US	 `4� 
*��M/�/� ���)01/0<p(  
��4	 O�;9^ ��  I�/�

3�/� 645/� 7��K�4� EF�� 7��D�.6� I6���	 �� �� ��� )�


KY� B	�/� �c� 3� 3G/� ��/� D� �� D6U�� 345� BC 645


KY� B	�/� 74� �6� I6���	 3?��� BC 645/�  D6U��


US	 D���)01/0<p(  �� Ji ��6;	 7��K�4�  ���� �/G

 @�A���2100  ��2600  
*��M/�/� EF��  .4� .)�� �K	


US	 �4cd� 3� 3G/� �� .��6� J��� BC 645/� D� �� D���


US	 3?��� `4� )�G ���)01/0<p( K�4�  645/� ��6;	 7��

.6� I6���	 
��e )�G �� BC  

  

  

 M��'2- W�� ���	� �
�<� ��F��� �X
<��#XJ Y:#@� �<NO �� !5 ���	� � �A
�� ) )�C:��  

!��	B  �<NO  

 �
��

+�

>
�

X
���

�
  

 ���+�

�IJ  

 � �<NO Z�	#�

��+� [��/�� 

 ��F��� G� )�� � ��F���) ���	�kg/ha(  

"���C�  �,J"��� �K:B  ��	�)�   !5  

QK���  

m)(  

1850-1600  9  90  67/87 ± a43/1681 52/6 ± a34/105 18/7 ± a10/141  16/34 ± a47/227  70/36 ± a03/474  

2100-1850  12  120  91/24 ± b95/1950  04/9 ± b19/150  52/10 ± b17/189  08/6 ± b99/94  96/19 ± a47/434 

2600-2100  12  120  52/183 ± c43/2311 94/9 ± c07/209  17/11 ± ab78/167  61/18 ± a38/231  97/20 ± b46/608  

\�2  

%)(  

>15  11  106  89/2 ± a07/10  66/5 ± a25/119  35/7 ± a68/141  47/32 ± a70/260  73/34 ± a87/521 

30-15  12  125  08/4 ± b79/22  13/9 ± b14/165  23/9 ± b41/176  19/10 ± b42/150  76/17 ± a97/491  

60-30  10  99  59/6 ± c17/37 32/12 ± b15/195  83/13 ± b53/186  47/13 ± b40/133  63/24 ± a08/515  

>,'  
5���  9  84  97/141 ± a38/103  85/6 ± a06/130  79/7 ± a53/127  46/13 ± a99/127  45/19 ± a59/385  


��e ����  7  71  34/16 ± b52/323  87/6 ± a68/118  27/5 ± a41/94  67/26 ± b46/276  44/30 ± b75/489  


��e  10  102  78/13 ± c07/274  73/12 ± b95/198  97/11 ± b32/236  93/29 ± a74/192  95/31 ± c13/628  


��e t/UG  7  73  23/9 ± d82/221  62/12 ± b56/177  09/14 ± c05/192 00/14 ± a53/131  93/28 ± b17/501  

 ]�2

 �����	J	�

)CTI(  

5/5-4  11  110  36/0 ± a99/4  90/10 ± a97/169  44/13 ± a01/191  78/11 ± a03/129  70/22 ± a13/490 

5/6-5/5  12  125  24/0 ± b95/5  48/8 ± a12/148  09/7 ± b21/144  63/26 ± b86/225  62/28 ± a19/518 

10-5/6  10  95  72/0 ± c04/7 39/9 ± a15/162 59/9 ± ab76/173  71/17 ± ab24/181  42/24 ± a15/517 

a �b  c
US	 =PKF� �j���� �u��� �� �� O�AK	 =�w : .)�� ���ab3;9^ �� �6��� 3K��� �� =�w 7�� �� 
m� 3C 
A��� �� : ����� �� =�w 7�� 3C D�


US	 =PKF�.6���6� ���  

  

 �� T��� D��� I6� 39��<	 
�/4��M� \��� ]��K�

2�* B	�/� �� 
��� D��KY�
 )�G �.4� �@�A���) D6U��

 O�/f 3� (
*��M/�/� EF�� �6	 3fPF 
�/4��M� D��

 �� �6G3 )�� I6� 3����  Ji �� 3C��6;			 R  3�

���� I���� �4sK	 � 74� I��� 
jKY9��  O6� 
���9� 3� 

74� 
jKY9�� 	 J��� �� �4sK	 �
6�� . ��p	 D��� ��

��6;		R ) (�4sK	 � 74� J/��4� 
jKY9�� )�� E[�	

 �J�4	6UM 3C7��J�M�� 3�/� �
A��D� 3� BC 645/�  ��

 .4���33 �18 �32  29 6f��  B	�/� ��KY�
 D6U��

 .6���� 
jKY9�� 3?�����6;	 2R  `4�	 J���
6��  3V 3C

 
US� 3KY�� �4sK	 �� ��6;	645/�	 �
6��/�  �4sK	 \�/�

 
US� B;KY	 B	�/�KY�
D6U��.�/� 7449� �  
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 M��'3- M�� ��I�W�� ����� ���	� ��	����� ) �#XJ � !5 � �A
�� ) )�C:��  

��?#�  )���^�� ��+� )��  R  2R  2R !
�+�7�2  

"���C� ���	� 27/110 33/0  11/0  10/0 

 ���	��,J"��� �K:B  64/123  18/0  03/0  02/0  

��	� ���	�)�   96/240  32/0  11/0 10/0 

!5 ���	�  75/300  29/0  9/0  8/0 

 �6G 3� 3G/� ��4 J��� 3C ��i 3C )�� 7�� I6U��


	 J/4��M� �6	3� 6��/�
US	 �/^ �4sK	 O��44s� D���

_4� �� (645/�) 3KY�� J/K� 3� 3G/� �� �6UC 
U4�


US	 645/� 74� 3C 6� I6���	 J/4��M� �6	 D��	i D���

2�*  BC
KY� B	�/� �� 
��� D��  
?F 3?��� D6U��


US	�3� �6	 3W4K� �� 3C ���� �/G ��_4� 3K*� ��C 
U4�

 �� 645/� B	�/� BC �� .)�� 645/� �4sK	 D��� 
�/F I6UUC

 J/4��M� 
?F �6	 \�/� 3C 
�[� (u5� :_[� �


	 34G/� �6	 \�/� 3C 
�[� (t  (J/4��M�) �/�


�� 34G/� 
?F J/4��M� 
?F
Q��) �/� (I6��	

B��Q.)�� 3G/�  

  

  

 M��'4- W�� ����� ���	� "	����� M�� _�
��� ����^��	B � !5 � �A
�� ) �#XJ !)�C:��  

 ����� ���	�  7��^  �+��� Q	*1�  ) )��G^ �'��df(  �+��� ��F��� F 

"���C�  J/4��M� 34/482999  4  83/120749  **93/9  


Q��I6��	  09/3951983  325  94/12159  -  

BC  44/4434982  329  -  - 

�,J"��� �K:B  J/4��M�  47/148531  4  86/37132  *42/2  


Q��I6��	  53/4968959  325  10/15289  -  

BC  01/5117491  329  -  -  

��	�)�   J/4��M�  24/2122326  4  56/530581  **13/9  


Q��I6��	  07/18870617  325  43/58063  -  

BC  32/20992943  329  -  -  

!5  J/4��M�  90/2673981 4  47/668495  **39/7  


Q��I6��	  46/29398374  325  53/90456  -  

BC  37/32072356  329  -  -  
**
US	 (�c�) =PKF� : >?� �� ���1 6f��  *
US	 (�c�) =PKF� : >?� �� ���5 6f��  ns
US	 (�c�) =PKF� 6Q�* :���  

  

 �6G5 _4� D���4sK	 O��P^� �6	 ]��K�  74�

2�*  BC 645/� 
�/4��M� B	�/� �� 
��� D��


KY�
	 J��� �� D6U��
US	 J/K� 3� 3G/� �� .6�� �D���


US	) )��c ��6;	 J�/9� �� J�/� ���constant D���4sK	  (


KY� I��C 744S� �� D6U��  ��6;	 3� 3G/� �� r��Beta 

3�
	 �I6� ���6��K�� .��z J�/U� D���4sK	 �4cd� J�/�


KY�) B;KY	 �� (645/�) 3KY�� D���4sK	 �� (D6U��

 )	P� �I6����6��K�� .���z )�YQ �� .��C E[�	

 ����;	 )9p	ß  ��6;	 _��`*� �j�����_4
U4� �4sK	 I6�

 
AU	 .���z  )�� B;KY	 �4sK	 ��6;	 _��`*� �� �3KY��

 ��6;	 _��C�_4
U4� �4sK	 _��C �� �3KY�� �4sK	 I6�


	 J��� �� B;KY	 .6��  
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 M��'5- M�� \
��` � �:�� V
#� ) ���� � !5 ����� ���	� "���� "	�W���#XJ !��	B � �A
�� ) )�C:��  

W���A
�� )    �#���J  7�A� �����#�� \
��`  7�2�����#�� \
��`  t  

ß  Std. Error Beta 
"���C�  )constant(  86/30-  61/62  -  *493/0-  

@�A���  08/0  02/0  19/0  **873/4  

.4� 58/2  53/0  26/0  **81/4  

)�G  51/0  61/9  03/0  ns05/0  


*��M/�/� EF��  47/5-  70/6  04/0-  ns81/0- 

�,J"��� �K:B  )constant(  34/172  20/70  -  **45/2  

@�A���  01/0-  02/0  03/0-  ns54/0-  

.4�  20/1  60/0  11/0  *00/2  

)�G  94/22  77/10  11/0  **12/2  


*��M/�/� EF��  99/4-  51/7  03/0-  ns66/0-  

��	�)�   )constant(  96/255-  81/136  -  **87/1-  

@�A���  20/0  04/0  22/0  **31/4  

.4�  27/3-  17/1  15/0-  **79/2-  

)�G  84/57  00/21  14/0  **75/2 


*��M/�/� EF��  37/6  64/14  02/0  ns43/0  

!5  )constant(  67/114-  77/170  -  *67/0-  

@�A���  27/0  05/0  24/0  **60/4  

.4�  51/0  46/1  01/0  ns34/0  

)�G  38/81  21/26  16/0  **10/3  

  
*��M/�/� EF��  09/4- 28/18  01/0-  ns22/0- 

**
US	 (�c�) =PKF� : >?� �� ���1%  *
US	 (�c�) =PKF� : >?� �� ���5%  ns
US	 (�c�) =PKF� 6Q�* :���  

  


KY� D���4sK	 3� 3G/� ��2�* u��� �� D6U�� D��

 �J�4	6UM 
���7��J�M�� 3�/� �
A��D� �6G �� BC  ��

5�4� � ����;	 �� T�ß 3�� 7�����U� �)Y4� �Af B	�/� D

Ji 645/� J�`4	 �� 
���� ��/	 3� 3G/� �� .6UKY� �c{	 ��


US	 >?�
KY� B	�/� D���.4�  @�A��� �D6U��  �c�


US	 D���)01/0<p(  ����  3K��� J�4	6UM 645/� D� ��

_4� D� �� 
A4Sz _;� B	�/� .6���� 3KY�� �4sK	 
U4�

 35��S	 3� 3G/� �� �7�����U�2  B	�/� �� J�4	6UM 645/�


KY� 35��S	 y��� �� D6U��6  B��Q .)�� 39��<	


US	 >?� 3� 3G/� �� 74Uh�� 3C I6� I6���	 D��� B	��

 )�G)01/0<p( .4� )05/0<p( 
US	 �4cd� �� D���

_4� 645/� 
U4�7��J�M��  _;� B	�/� 34;�  3K��� 
A��

u4Sz 35��S	) 6���� D��7 >?� 3� 3G/� �� IPS� .(


US	 @�A���  )�G �.4� B	�� 3C I6� I6���	 D���


US	 �4cd� D���)01/0<p( _4� ��3�/� 645/� 
U4�D� ��

u4Sz _;� B	�/� 34;�  3K��� 35��S	) 6���� D��8 �� .(


US	 >?� 3� 3G/� �� )���� B	�/� 3C I6� I6���	 D���


US	 �4cd� )�G  @�A��� D���)01/0<p( _4� �� 
U4�

 
*��M/�/� EF��  .4� B	�� _;�  3K��� BC 645/�

u4Sz 35��S	) )�� ��9.(  

  

  

  

     

 35��S	6              ١١/٠ =2R             Slope58/2   +Elevation08/0 +  86/30- =GrassY  

 35��S	7              ٠٣/٠ =2R   Slope20/1  +Aspect94/22  +34/172 =ForbY  

 35��S	8  ١١/٠ =2R  Aspect84/57  + Slope27/3 -  Elevation20/0  +96/255- =ShrubY  

 35��S	9               ٩/٠ =2R  Aspect38/81 + Elevation27/0  +67/114- =Net Primary ProductionY 
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_4� ]��K�3�;� 
U4� �� I��AK�� �� 645/� ��6;	 D��

35��S	  .4� �)�G �@�A��� y��� �� I6� Z��[K�� D��

 Bm� ��  ���� >?� �� 
*��M/�/� EF��2  I6� 3����

 .)��3�;� )<f 
������ D��3�)��I6	i  y��� �� �oG

�?F O�S��	 74j��4	 (RMSE) ��Q]��K� ) (MAE)، 

]��K� =��<��  (MDE) 645/� 74j��4	 3�)��I6	i  3�;� ��

 645/��� 34I��6�� 645/� 74j��4	  I6��6G �� I6� D�4M 

6  J���I��� I6� ����;	 3� 3G/� �� .)�� MAE  MDE 

 B��Q 6w �� 
�f� ]��K�  I6� ��i�� ]��K� =��<�� ��6;	


	 �/9Q ��6;	 74Uh�� .6���RMSE  �6	 D�?F ��6;	 ��

6w �� J���  I�/� B��Q
	 �6	 ��9K�� I6U��.6���  

  
  

  
 !�22- W�� G� a
 �  ����� ���	� ���<� �A<� !5 � �A
�� ) \Xb�� �#�  �� W��	:�5  

  

 M��'6- M�� \
��` � �:�� V
#� ) ����W�� � !5 ����� ���	� "���� "	� !��	B � �A
�� ) �#XJ)�C:��  

 ���	� �����  7G���� ����� ���	� ��F��� 7�2 )���

)Kg/ha(  

 �A<� )���^�� ����� ���	� ��F���

)Kg/ha(  

RMSE MAE MDE 

"���C�  46/159  52/162  624/0  647/2  047/1-  

�,J"��� �K:B  36/186  91/229  929/0  466/4  666/1-  

��	�)�   80/280  45/321  760/0  466/3  400/1  

!5  62/626  88/713  707/0  033/3  766/0  

�1�#� � c/�)���  


KY� B	�/� �]��K� :9^D6U��  �
��A��� O�;9^)


��4*��sG O��G (
*��M/�/� EF��  .4� O�;9^ �

3��/^ 
US	2�* 645/� �� 
��AK	 O��c� ����  
��� D��

 O��c� ��4;KY	 O��c� �� IP� B	�/� 7�� .6���� BC

 )�/^�  
M6���� ��	� D���K	���� �� �4cd� �� ̀ 4� �4;KY	�4e


M�� 
	 x�F D�� O��44s� �� )�/^� D��6��� .6���oM

��� �� IP�  )�� 8�9��� �� 3U	�� .4�  @�A��� D��6

 I/<� �7�����U� .)�� O�AK	 `4� Ji 74	d� I/<� �)�/^�

  Ji 74	d�3��9�  
���/� B	�� 
��oe ��/	 ���/� Ji

I�M) )�� 
��4M D��37 IP� 645/� O��44s� 7�����U� .(


KY� B	�/� �� B	�/� �
M6���� ��	� �4cd� )<� �D6U��

I��� @/�  O6� 
C�F�� 3C )�� I�4e  D�����  7��

 3S5�?	3G/���/	  7�� I6U�i O�S5�?	 ��  )�� 3K*�j� ���Q
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 @�A��� _��`*� �� .)*�M 6��/F ���Q 3G/� ��/	 `4� ���K	����

 J�4	6UM 645/� .4� �`*�_� 3S5�?	 ]��K� �� 3C 3K*��

) �N�����2012 |(K�S� �/�) J���m��  
2017 D64S�  (

) J���m�� 2014i )�� .���� );��?	 (
	 J 6U�i�� 6��/�

 D��6��� J�m	�  ��b�� O���A��� �� I�M 7�� �K�C .��[�

Ji  74��� O���A��� �� 3Y��;	 �� I�6<	 7�� �� ��

Ji 6�� 74Uh�� 34;� 3� )9Y� ��b�� 
9Y� @�A��� �� ��

2�* �� I�M 7�� 645/� 7��K�4� 74Uh�� .6��� 
��� D��

 
��� )�� 3C 6� )9c 
��e )�G u�K[	 O��G O�A� ��

 .)�� ���� �� 
K*���� )�/^�  64��/F �/� toG ��

3� 74Uh��I��� D��6w� �/G �e� B	�/� �u�K[	 D�����

 O��c� 
*��M/�/��;� 
��4M O�4f/0F �� 
����	 R�9�

 �3K���3��/^DI��� J�`4	 3C ��6w� 3�� �� D����� RP	�C 
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