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Extended Abstract 
 

Introduction : Saffron (Crocus sativus L.) is recognized as an important medicinal and 

commercial plant in Iran, particularly in arid and semi-arid areas. Weeds are recognized 

as a significant limiting factor in saffron production. Saffron suffers in its ability to 

compete with weeds for light, water, and nutrients due to its restricted vegetative 

development.  Grass weeds are among the most significant and troublesome weeds 

affecting saffron. Significant and troublesome grass weeds in saffron fields comprise 

Hordeum murinum, Bromus tectorum, Hordeum spontaneum, Aegilops geniculata, and 

Lolium rigidum. The predominant technique for managing weeds in saffron fields is hand 

weeding, employed alongside other ways, including chemical approaches, due to its labor 

intensity, cost, and time requirements. Herbicide efficacy can be improved economically 

and effectively with adjuvants. Consequently, the application of adjuvants is suggested 

to improve the performance of herbicides that block acetyl-CoA carboxylase. Although 

a few studies have examined the efficacy of herbicides with additives in saffron 

cultivation, this study specifically investigates the effects of adjuvants combined with the 

herbicide haloxyfop R-methyl on grass weed density and biomass in a four-year-old field.  
 

Materials and Methods: The research employed a factorial design based on a 

randomized complete block design with three replications in a four-year-old saffron field. 

Cultivation occurred in a 20 × 20 centimeter mound with a density of 4 corms per mound 

(equating to 100 corms per square meter). The research was conducted in a four-year-old 

field by using a factorial design based on a randomized complete block design with three 

replications. The first factor was haloxyfop R-methyl concentration at 0%, 50% (0.5 L 

or 54 g ai ha-1), 75% (0.75 L or 81 g ai ha-1), and 100% (1 L or 108 g ai ha-1) of the 

recommended dosage (108 g ha-1). The secondary factor was no additive, citogate oil, 

and corn oil (0.5% v/v). Corn oil was extracted using cold pressing, while Zarangaran 

Pars Company supplied citogate oil (an alkyl aryl polyglycol ether). Applications were 
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conducted using a rechargeable sprayer calibrated with a uniform air nozzle (8002) at a 

pressure of 2 bars during the four-leaf stage of grass weeds. A plastic cover was 

employed prior to spraying to prevent wind drift. Broadleaf weeds were removed from 

all plots. Three plots were designated as no-weed control, whereas three plots were 

classified as complete weed control. Four weeks post-treatment, the quantity of grass 

weeds, including little seed canary grass (Phalaris minor), wild oat (Avena fatua), mouse  
barley (Hordeum murinum), and cheatgrass (Bromus tectorum), was enumerated by 

species, and their dry weight was assessed following a 48 h exposure in an oven at 75°C. 

The density of live grass weeds was measured. The efficacy of weed management was 

determined by assessing the reduction in density and dry weight of each treatment 

relative to its respective control. The statistical analysis of the data was conducted using 

SAS 9.4 software. The FLSD test was utilized to compare means at a significance level 

of 5%.  

 

Results and Discussion: The analysis of variance results demonstrated the significant 

effect of the concentration of the herbicide haloxyfop R-methyl and adjuvant on the 

percentage reduction in the density of grass weeds in the saffron field, including mouse 
barley, wild oats, cheatgrass, little seed canary grass, and their total grass weed. The 

interaction effect between the herbicide concentration and the adjuvant was not 

significant only for wild oats; however, this interaction significantly influenced wild oats 

and cheatgrass at a 1% probability level, as well as the density of little seed canary grass 

and the overall count of grass weeds at a 5% probability level. An analysis of the 

treatment combinations, comparing complete weeding to no weeding, reveals an 

important difference in the percentage reduction of weed density. The application of 

citogate oil resulted in a 60.6% reduction in ryegrass density, 64.4% in wild oats, 60.4% 

in cheatgrass, and 76.5% in little seed canary grass, compared to the treatment without 

the adjuvant. The analysis of variance revealed that the basic impacts of herbicide 

concentration and adjuvant significantly influenced the percentage of dry weight 

decrease in all weeds. The interaction effect was significant only for ryegrass at p<0.01 

and for little seed canary grass at p<0.05, but it had no significant impact on wild oats, 

cheatgrass, or the total dry weight of grass weeds. A significant difference was observed 

when examining the effects of treatment combinations with total weed control compared 

to no weeding on the percentage reduction of all weeds. In summary, the use of corn oil 

resulted in a reduction of the dry weight of mouse barley, wild oats, cheatgrass, little seed 

canary grass, and all grass weeds by 46.2%, 38.7%, 44.3%, 31.4%, and 23.7%, 

respectively, while citogate oil reduced the dry weight by 58.4%, 1.61%, 5.62%, 0.55%, 

and 7.47%, respectively. 

 

Conclusion: The findings of this study indicate that the application of the herbicide 

haloxyfop R-methyl in conjunction with the adjuvant citogate enhances the efficacy of 

grass weed control. 
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äöÝ ó¾¤þíđĀÎ´ù ½¹ ¿¾ă ćwă  wz Mw£ºúÝ ĈÝv½¿ ¡

 Çÿ½ ¿v ā¹wæ¤ÅvĈù ÷w¬ýv ĈĉwĊúĊÉ ćwă Ă¯¾ñv I¹ĀÉ

Çÿ½ ¿v ā¹wæ¤Åv ¾z ĈöÍv ºĊím£  ćwă áĊÉ¾ĊúĊwĈĉ   ÿ ¢Åv

äöÝÈí  wăĂzûvĀþÝ   āv½ üĉ¾·j ½v¾é ā¹wæ¤Åv ¹½Āù ô³



 ĈÝw¬É  5ûv½wîúă ÿäöÝ Ĉtv½wí ¾z Ĉý¹ÿÀåv ¹vĀù ¹¾z½wí ¾§v Ĉzwĉ¿½väöÝ ¾z ôĊ¤ù ½j |Āå ĈÆíĀõwă Èí ¿¾ă ćwă    )))-/, 

 

Ĉù$ ºý¾ĊñZand et al., 2019)#    ¿v ôĊ¤ù |Āå ĈÆíĀõwă

ìĉ½wz  āÿ¾ñï¾zÈí wă  v  ¾ĉwÅ  ºþýwúă  Ăí  ¢Å

äöÝÈí|Āå$ āÿ¾ñ üĉv ćwă  ó¾¤þí ½¹ ûj Ĉĉj½wí #wă

äöÝ  ¹w¬ĉv ûÿºz Iûv¾æÝ¿ Û½vÀù ï¾z ìĉ½wz ¿¾ă ćwă

$ ¢Åv āºĊÅ½ ¡w{§v Ăz Iûv¾æÝ¿ Ăz ¡½wÆ·Sadrabadi 

si, 2016oHaghighi & Ghanad To  ½¹  )#

 Ç½vÀñÊý  äö¤¸ù  ćwă  Ăí  ¢Åv  āºÉ  ā¹v¹  ûw

äöÝÈíĈÆíĀõwă ćwă½j |Āå   Ĉ~ |Āæĉ¿jĀöå IôĊ¤ù

yÅwþù ¿v ôĊ£v Ĉ~ |ĀåĀõvÀĊĉĀí ÿ ôĊ£ĀzäöÝ üĉ¾£Èí  wă

äöÝ xĀöÖù ó¾¤þí ¢Ą«ìĉ½wz ¿¾ă ćwă Û½vÀù ï¾z

  ûv¾æÝ¿¢Åv  $Behravan et al., 2016äöÝ )#Èí  ćwă

 ćv¾z øĉºĊÆíĀöîĊÅ ÿ ¾¤Åv ôĊ¤ù ½j |Āå ĈÆíĀõwă

ìĉ½wz ó¾¤þíï¾zĈù ½wîz ûv¾æÝ¿  Û½vÀù ½¹ wă  ºýÿ½

$Zand et al., 2019 )# 

  ¿v  ā¹wæ¤Åv ¹vĀù  ý¹ÿÀåv Ĉ  ĂzûvĀþÝ    ć½wîăv½  ÿ  ûv¿½v

  ć¹¾z½wí  ½¹ĄzĊ Ăþ¿wÅć    Ĉĉv½wí  ÈĉvÀåv  ÿ  ã¾Îù

äöÝÈíĈù ±¾Öù wă¹ĀÉ   $ Izadi Darbandi et al.,

-RashedMohassel et al., 2009; -; Rashed2013

Mohassel et -ohassel et al., 2010; RashedM

-; Hosseinial., 2011; Hammami et al., 2014

vari et al., 2021E ćĀ´ý Ăz ¢Åv üîúù Ĉý¹ÿÀåv ¹vĀù )#

äöÝ Ĉĉv½wí  ºþÊ¸z ¹Ā{Ąz v½ Èíÿ   ½vºêù ôí wĉ ¢Úöá

äöÝ  Èíý¹½ĀùĊ¿w    Èăwí ĈþĊÞù ¾Ċ§m£ ²ÖÅ óĀÎ³ ćv¾z

$ ºzwĉMohassel et al., 2011; Hammami -Rashed

et al., 2014  ¡wÞõwÖù ÃwÅv ¾z )#÷w¬ývāºÉI   ¹vĀù

äöÝ Ĉĉv½wí ½¹ ĈýwÎêý Ăîþĉv ûÿºz ºý½¹wé Ĉý¹ÿÀåv  Èí

äöÝ ã¾Îù ºþþí ¹w¬ĉvv½ Èí  ć¹wĉ¿ º³ w£    ºþă¹ Èăwí

$Hammami et al., 2014  )#v½wí ÈĉvÀåv  Ĉõ¾¤þí Ĉĉ

$  ĈÊ³ÿ  ãđĀĉludoviciana Avena  ÔÅĀ£  #

äöÝÈíwăć  ĈÆíĀõwă IôĉÁ½w~ÿ¾~ |Āåwþĉ¹Āöí  ÿ |Āå

$ ¡vĀíÿÀþæĉv¹Hammami et al., 2014ĈýĀ· I# Çvÿ

$minor Phalaris IôĊ¤ù  |ĀåĀöîĉ¹  ÔÅĀ£  #

ÿ  øĉºĊÆíĀöîĊÅ  $  ôĉÁ½w~ÿ¾~  |Āåwþĉ¹Āöí-Rashed

Mohassel et al., 2010 ÔÅĀ£  ĈÊ³ÿ  ãđĀĉ  I#

$ ûÿ½ĀæõĀÅĀæõĀÅ ÿ øĉºĊÆíĀ¤Å IôĊ¤ùÀþzw¤ùv¿wúĉvIzadi 

2013 Darbandi et al.,#  )¢Åv āºÉ Ç½vÀñ 

wz  Ă«Ā£  Ăz  Ôĉv¾É  ĂÝ½Àù  ½¹  ûwù¿  ó¾¤þí  äöÝćwă  ¿¾ă 

yöáv Ăí ûv¾æÝ¿  wz  ôÎå  Ç½wz  øăûwù¿  ¢Åv  ¾·vÿv$  ÀĊĉw~ 

w£  ôĉvÿv  I#½wĄz  ¹¾z½wí  äöÝÈíwă  ½¹  üĉv  Ôĉv¾É  ¿wĊý   Ăz  

ÈĉvÀåv  ûwþĊúÕv  ¿v  ć½v¼ñ¾§v   ûj wă  ¾z äöÝ ćwă  ¹½v¹ ¿¾ă I  

üĉv¾zwþz  ¹¾z½wí  ¹vĀù  Ĉý¹ÿÀåv  Ăí  ½¹  ¹½Āù  äöÝÈí ćwă  

ìĉ½wzï¾zÈí  āºý½v¹¿wz  ôĊ¤Åv  Āí  øĉÀýj  j   ¿ĒĊÆíĀz¾í  

ÍĀ£Ċ ĂāºÉ  ¢Åv  Ĉù ºývĀ£  w£  Ăz ć¹ÿº³  ÈĉvÀåv   Ĉĉv½wí  

Ĉõ¾¤þí  ìúí  ºþí  )wz  Ă«Ā£  Ăz  ¡wÞõwÖù   āºÉ ÷w¬ýv ¹ÿº´ù  

½¹  ¹½Āù  ¾§v  äöÝÈí wă  Ăz  āv¾úă  ¹vĀù   Ĉý¹ÿÀåv  ¾z   Ĉĉv½wí  

ó¾¤þí  äöÝ¿¾ă ćwă  ½¹  ÀùvÛ½  ûv¾æÝ¿I    ĂÞõwÖù üĉv wz  

 ãºă  äöÝ āv¾úă Ăz Ĉý¹ÿÀåv ¹vĀù ¹¾z½wí ¾§v ĈÅ½¾z  Èí

  ¾z ôĊ¤ù ½j |Āå ĈÆíĀõwă¢Æĉ¿ ÿ øív¾£ā¹Ā£  äöÝ  ćwă

ìĉ½wz ¿¾ă ĂÝ½Àù ½¹ ï¾zĂõwÅ½wĄ¯ )ºÉ ÷w¬ýv ûv¾æÝ¿   

 

Çÿ½ ÿ ¹vĀùwă 

  ûwîù ÿ  ûwù¿ èĊê´£ ćv¾«v 

½¹ Èĉwù¿j  ĂÝ½Àù  ĂõwÅ½wĄ¯  ûv¾æÝ¿    ûwĉv¾Å ĂêÖþù ½¹ ½¹  

ówÅ  ,/+,   Ĉz¾á ówúÉ ½¹ ûwĉv¾Å ûw¤Å¾ĄÉ )ºĉ¹¾ñ v¾«v

 x¾á ¿v ûw¤Å¾ĄÉ üĉv )¢Åv Üévÿ ĈzĀþ« ûwÅv¾· ûw¤Åv

  ûw¤Å¾ĄÉ ì·wí Ăz ówúÉ ¿v IÃÿ¹¾å ûw¤Å¾ĄÉ Ăz

üĉ½j È¸z Ăz ç¾É ¿v I¹wzwþñ ¿v I¡wþtwé ûw¤Å¾ĄÉ ¾ĄÉ

 xĀþ« ¿v ÿ äÅĀ· ûw¤Å¾ĄÉ Ăz ç¾É xĀþ« ÿ xĀþ«

ù ½¹ Ä{Õ ûw¤Å¾ĄÉ ëĀĄĉ¹ È¸z Ăz Ĉz¾á  ā¹ÿº´03  

  ÿ Ă«½¹.,    ÿ Ĉé¾É óĀÕ ĂêĊé¹..    ÿ Ă«½¹0,   ĂêĊé¹

  ½¹ IĈõwúÉ Ï¾Ý,1+    ûw¤Å¾ĄÉ$ ûw¤Åv Àí¾ù ć¾¤ùĀöĊí

  ¹ÿº³ Ûwæ£½v ½¹ #ºþ«¾Ċz,/03   ¹v¿j ćwăwĉ½¹ ²ÖÅ ¿v ¾¤ù

½v¾é Ă¤å¾ñ ¢Åv. 

 

±¾Õ  wù¿jĉÊĈ wă½wúĊ£ ÿ 

¢Êí  Ăz¡½ĀÍ   Ă íć  wz  Èĉv½j  -+  ½¹  -+  Ĉ¤ýwÅć¾¤ù    ÿ

øív¾£  /  Ăþz   ½¹  ¾ă  Ă í  $,++  Ăþz  ½¹  Üz¾ù¾¤ù #   ¡½ĀÍ

¹Āz Ă¤å¾ñ)  $ ĂÝ½Àù ÷½wĄ¯ ówÅ ½¹¾Úý¿v    #ĈþÅÈăÿÂ~ 

Ăz¡½ĀÍ  ôĉ½Ā¤íwå   ¾z  Ăĉw~  ±¾Õ  ëĀözćwă   ôùwí   Ĉå¹wÎ£  

wz  ĂÅ  ½v¾î£  ôùwÝ )ºĉ¹¾ñ v¾«v  óÿv ôùwÉ  ¢Úöá  äöÝ Èí  

ĈÆíĀõwă  |Āå ½j   ôĊ¤ù $  ûĀĊÆõĀùv I¢ýđwñ¾~ĀÅ3 *,+   I"

  øÅ ôñ ¢í¾Éûv¾ĉv Iûwñ¾ñ  #½¹  ½wĄ¯  ²ÖÅ   I¾æÍ ôùwÉ

0+  I20    ÿ,++   ºÍ½¹  ÍĀ£ĊĂāºÉ  ½vºêù Ăí$  ÍĀ£ĊĂ āºÉ  

,+3  ÷¾ñ   ā¹wù  ā¾§où  ½¹    ½w¤îă¢Åv$ #Zand et al., 

2019#  ÿ   ôùwÝ   ÷ÿ¹   ôùwÉ  ā¹wù   Ĉý¹ÿÀåv  ½¹   ĂÅ   ²ÖÅ  

ûÿºz  ā¹wù  ¢ĊñĀ¤ĊÅ üáÿ½ IĈý¹ÿÀåv  ÿ  üáÿ½   ¡½»  

$0*+)¹Āz #Ĉú¬³ ºÍ½¹   üáÿ½    Çÿ½ wz ¡½»  Ã¾~  ÿ ¹¾Å

¢ĊñĀ¤ĊÅ üáÿ½  $¾£v óĀîĉĒñ Ĉö~ ôĉ½j ôĊîõj#   ¢í¾É ¿v

  )ºýºÉ ĂĊĄ£ Ã½w~ ûv½wòý½¿ĂĊÍĀ£ ½vºêùäöÝ āºÉ  Èí

ĈÆíĀõwă  |Āå ½j  ôĊ¤ù ,+3    ā¹wù ÷¾ñ ā¾§où    ½w¤îă ½¹  ¿v

  ¢ýđwñ¾~ĀÅ ć½w¬£ ā¹wù3*,+  )¢Åv ºÍ½¹   üĉv¾zwþz  



-/-  ÈăÿÂ~ Ăĉ¾Êý ºö« Iûv¾æÝ¿ ćwă,. ā½wúÉ I- I ûw¤Æù¿ ÿ ÀĊĉw~,/+/  

 

äöÝ ½vºêù  Èíý¹½ĀùĊ¿w  ćv¾z  ¢Úöá  ćwă0+  I20    ÿ,++  

ºÍ½¹    ¾zv¾z yĊ£¾£ Ăz0*+  I20*+  I  ÿ,    ¢ýđwñ¾~ĀÅ ¾¤Ċõ

 wz ó¹wÞù  0/  I3,    ÿ,+3    ÷¾ñā¹wù  ùo  ½w¤îă ¾ă ½¹ ā¾§

  )¹ĀzøÅÉw~ Ĉ  ĂzÅÿĊĂö  øÅ Çw~   ćÁ½wÉ Ĉ¤Ê~ Ĉzw£wù

  ¢·vĀþîĉ ĈýÀz¹wz ó¿wý Ăz ÀĄ¬ù3++-    ½wz ÿ¹ ½wÊå ½¹

Ä~ ¿v  õwíĊÅv¾{ĊûĀ v¾zć -+ Üz¾ù¾¤ù õwí$ĊÅv¾{ĊûĀ ªþ~ 

Ă{£¾ù  ½v¾î£  āºÉ  ÿ  ùĊûvÀ  ÈÉw~  ½¹  º³vÿ  ²ÖÅ  Þ£ĊĊü 

ºÉ#    Ăö³¾ù ½¹/    Ĉñ¾zäöÝwă ć  ìĉ½wz ¿¾ă  ï¾z$-1  

üúĄzāwù  ,/+,  #  ÷w¬ýv ¿v ô{é )ºÉ ÷w¬ývøÅÉw~Ĉ    ¿v

  ĈîĊ¤ÅĒ~ ÈÉĀ~½¹  ãv¾Õv  ¡¾íwă  Ăz½ĀÚþù   ć¾ĊñĀö«

 Ĉñ¹¾z¹wz ¿väöÝÈí  ā¹wæ¤Åv  )ºÉ 

¡¾í  ā¿vºýv wz wă-*,    ½¹,+   $ ¾¤ù1    xw¸¤ýv #¢Éwí Ô·

È¸z ÿ¹ Ăz ¡¾í ¾ă Ăí ºĉ¹¾ñ  ºăwÉ  üĊ«ÿ$  üĄ~ï¾z wă  

ÿ  ÷ºÝ  üĊ«ÿ  ìĉ½wzï¾z #wă   ÿ  ½wúĊ£  óĀÕ$  ¾ă  È¸z  0  

#¾¤ù  øĊÆê£   ºýºÉ  ) ½¹  ÷wú£   ¡¾í wă  äöÝćwă  ¿¾ă 

üĄ~ï¾z  üĊ«ÿ  ºýºĉ¹¾ñ  ).  ¡¾í  ĂzûvĀþÝ   ºăwÉ   ÷ºÝ  

üĊ«ÿ  äöÝ¿¾ă  ÿ  .  ¡¾í  üĊ«ÿ   ôùwí  äöÝćwă  ¿¾ă   ½¹  

¾Úý  Ă¤å¾ñ  ºÉ  )ĂöÍwå  üĊz  ¡¾íwă  Ăz½ĀÚþù   Èăwí  

Ĉñ¹¾z¹wz  äöÝ Èí  3+  Ĉ¤ýwÅ½wĄ¯$ ¾¤ù  #äĉ¹½  ½ĀÚþù 

ºÉ )Ăzöí½ĀÕĈ  IëĀöz ¾ă ½¹,/  £Ċ½wú  ½v¾é¢å¾ñ) 

 wă½wúĊ£ ówúÝv ¿v Ä~ Ă¤æă ½wĄ¯äöÝ ¹vºÞ£ I  ¿¾ă ćwă

 yõwá  ìĉ½wzĈýĀ· ôùwÉ ï¾z$ ÇvÿPhalaris minor I#

$ ĈÊ³ÿ ãđĀĉAvena fatua  I#ÉĀù Ā«Ĉ  $Hordeum 

murinum$ ĈîúÊ~ äöÝ ÿ #Bromus tectorum Ăz #

 ûj ìÊ· û¿ÿ ÿ Ç½wúÉ ĂýĀñ ìĊîæ£ Ä~ ÀĊý wă ½v¾é ¿v

  ûÿj ½¹ û¹v¹20  Ĉ¤ýwÅ Ă«½¹  ¡ºù Ăz ¹v¾ñ/3    ¢ÝwÅ

ā¿vºývºĉ¹¾ñ ć¾Ċñ  )  øív¾£äöÝìĉ½wz ¿¾ă ćwă  āºý¿ ï¾z

  ²ÖÅ º³vÿ ½¹ÀĊý  )ºÉ Ç½wúÉ  äöÝ ½wĄù ºÍ½¹ ¿¾ă ćwă 
$Weed Control Efficacy  #  ÿ øív¾£ Èăwí ÃwÅv ¾z

  Ă{Åw´ù Ç¾Ùwþ¤ù ºăwÉ Ăz ¢{Æý ½wúĊ£ ¾ă ìÊ· û¿ÿ

$ ºĉ¹¾ñSomani, 1992ĂÖzv½ ½¹ )#  ,  IA  ÿ  B   yĊ£¾£ Ăz

äöÝ øív¾£ wĉ ìÊ· û¿ÿ ¾òýwĊz ā¿vºýv ¿¾ă ćwă  āºÉ ć¾Ċñ

øÅ ĂúĊý ½¹øÅ ÿ āºÊý ĈÉw~)¢Åv āºÉ ĈÉw~ 
$ĂÖzv½, # 

                               7#% ρππ 

 

À¬£ĉĂö´£ÿĊô  ć½wùj 

  ćv¾zā¹v¹ ć½wùj ÀĊõwýj÷¾ý ¿v wă  ½vÀåvSAS    Ă¸Æý/*4 

  )ºÉ ā¹wæ¤ÅvüĊòýwĊù ĂÆĉwêù  ûĀù¿j ¿v ā¹wæ¤Åv wz wăLSD  

¢Úåw´ùāºÉ    ówú¤³v ²ÖÅ ½¹0    )ºÉ ÷w¬ýv ºÍ½¹  ćv¾z

÷¾ý ¿v ÀĊý wă½v¹Āúý øÅ½ ½vÀåvExcel )ºÉ ā¹wæ¤Åv   

 

 ¦´z ÿ ªĉw¤ý 

 øív¾£ Èăwí ºÍ½¹ 

ÃwÅv ¾z  äöÝ ¢Úöá ¾Ċ§m£ IÄýwĉ½vÿ ĂĉÀ¬£ ªĉw¤ý  Èí

  |Āå ĈÆíĀõwă½j    Èăwí ºÍ½¹ ¾z Ĉý¹ÿÀåv ¹vĀù ÿ ôĊ¤ù

äöÝ øív¾£  ôĊ{é ¿v ûv¾æÝ¿ ĂÝ½Àù ½¹ ï¾z ìĉ½wz ¿¾ă ćwă

ÉĀù Ā«ĈĈýĀ· IĈîúÊ~ äöÝ IĈÊ³ÿ ãđĀĉ I  ÿ Çvÿ

 ûj ÛĀú¬ùĈþÞù wă$ ½v¹+,*+p<  ¢Úöá ôzwê¤ù ¾§v )¹Āz #

äöÝÈí    ¾z Ôêå Ĉý¹ÿÀåv ā¹wù ÿ  øív¾£äöÝ¿¾ă    ãđĀĉ

  ĈÊ³ÿþÞùĈ½v¹  ¾z ôzwê¤ù ¾§v üĉv Ĉõÿ ¹Ā{ý  øív¾£   Ā«

ÉĀùĈ    ¾z ÿ ºÍ½¹ ìĉ ówú¤³v ²ÖÅ ½¹ ĈîúÊ~ äöÝ ÿ

  øív¾£ĈýĀ· ¿¾ă äöÝ  ÛĀú¬ù ÿ ÇvÿäöÝwă  ìĉ½wz ¿¾ă ć

  ówú¤³v ²ÖÅ ½¹ ï¾z0    ¾Ċ§m£ IºÍ½¹þÞùĈ½v¹  ¢Év¹ ć

óÿº«$  ,  ćwă½wúĊ£ wz ć½wúĊ£ ¡w{Ċí¾£ ĈÅ½¾z ½¹ )#

äöÝ Ĉùwú£ üĊ«ÿ  ÀĊý üĊ«ÿ ÷ºÝ ÿ ¿¾ă ćwăùĈûvĀ£    ûwĊz

  Ĉùwú£ ½¹ Ăí ¹ĀúýäöÝwăĈþÞù ãĒ¤·v I¿¾ă ć ć½v¹

$+,*+p<  øív¾£ Èăwí ºÍ½¹ ¾z ć½wúĊ£ ¡w{Ċí¾£ üĊz #

äöÝwă óÿº«$ ºÉ āºăwÊù ¿¾ă ć -  )# 

  ĈÅ½¾z ½¹¢Úöá ¾§v  äöÝĈù Èí  wz Ăí ¹Āúý ûwĊz ûvĀ£

äöÝ ¹¾z½wí ÈĉvÀåv  Ăz ôĊ¤ù ½j |Āå ĈÆíĀõwă Èí,++  

  ½vºêù ºÍ½¹ÍĀ£Ċ ĂāºÉ  ºÍ½¹ IäöÝ øív¾£ Èăwí  ćwă

ĂýĀñ ìĊîæ£ Ăz ¿¾ăĈþÞù Iwă  ºÍ½¹ ĂÆĉwêù wz )¹Āz ½v¹

äöÝ øív¾£ Èăwí  ±ĀÖÅ ½¹ ¿¾ă ćwă0+  I20    ÿ,++  

  ½vºêù ºÍ½¹ÍĀ£Ċ Ă āºÉ  äöÝ ¹¾z½wí ÷ºÝ ²ÖÅ wz  Èí

ùĈûvĀ£    øív¾£ Ăí ¹Āúý Ç½vÀñÉĀù Ā«Ĉ    yĊ£¾£ Ăz1*01  I

-*2.    ÿ/*24    yĊ£¾£ Ăz ĈÊ³ÿ ãđĀĉ øív¾£ IºÍ½¹

3*/-  I0*0.    ÿ/*01    yĊ£¾£ Ăz ĈîúÊ~ äöÝ øív¾£ IºÍ½¹

+*04  I.*24    ÿ1*3-  ĈýĀ· øív¾£ IºÍ½¹ yĊ£¾£ Ăz Çvÿ

4*/,  I,*14    ÿ3*20  äöÝ ôí øív¾£ ÿ  ìĉ½wz ¿¾ă ćwă

  yĊ£¾£ Ăz ï¾z-*0-  I0*14    ÿ22    ºÍ½¹Ăz¡½ĀÍ 

þÞùĈ½v¹äöÝ ½¹ wĄþ£ )ºþ¤åwĉ Èăwí ć  IĈÊ³ÿ ãđĀĉ ¿¾ă

  ±ĀÖÅ  üĊz,++    ÿ20  ½¹äöÝ  ºÍ  ãĒ¤·v  IÈí

ĈþÞù  óÿº«$ ºÊý āºăwÊù ć½v¹.)#   Ĉĉv½wí ĈÅ½¾z

ìĉ½wzï¾z  ¾ĉ¹wêù wz ¢ýđwñ¾~ĀÅ Èí0*+    ÿ2*+    ½¹ ¾¤Ċõ

ìĉ½wz wz ĂÆĉwêù ½¹ ½w¤îăï¾zÈí  ÿ ¢ýđwñ óÿvº¤ù ćwă

  Ăí ¹v¹ ûwÊý vÀöí Û½vÀù ½¹ øĉºĊÆíĀ¤Å ÿ øĉºĊÆíĀöîĊÅ

¾Úý¿v    ãđĀĉ ¢zwé½ Ăz ÓĀz¾ù ¹¾îöúÝ ¡wæö£ Èăwí

  ½vºêù ÿ ĈÊ³ÿäöÝÈí  ĂzĂ¤å½½wí  IäöÝÈí    ¾~ĀÅ



 ĈÝw¬É  5ûv½wîúă ÿäöÝ Ĉtv½wí ¾z Ĉý¹ÿÀåv ¹vĀù ¹¾z½wí ¾§v Ĉzwĉ¿½väöÝ ¾z ôĊ¤ù ½j |Āå ĈÆíĀõwă Èí ¿¾ă ćwă    )))-/. 

 

äöÝ ¾ĉwÅ wz ĂÆĉwêù ½¹ ¢ýđwñÈí  ÿ ¢Év¹ ¢Ċ´«½v wă

  øív¾£ Èăwí ¦Ýwz30    ºĉ¹¾ñ ĈÊ³ÿ ãđĀĉ ćºÍ½¹

$Mosavi and Shimi, 2002  ½vºêù )#20*+    ½¹ ¾¤Ċõ

äöÝ ¿v ½w¤îă ó¾¤þí ćv¾z v½ ôĊ¤ù ½j |Āå ĈÆíĀõwă Èí

äöÝwă  ÿ ¿wĊ~ ÿ wĉĀÅ ½¹ ï¾z ìĉ½wz ¿¾ă ć-    ½¹ ¾¤Ċõ

  Iº¬þí Û½vÀù ćv¾z ½w¤îăûv¹¾òzw¤åj ĂĊÍĀ£ vÀöí ÿ ðý¾öñ I

$ ¢Åv āºÉZand et al., 2007; Zand et al., 2019)# 
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