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Abstract  

          The current study was conducted in six locations of Khorasan Razavi province (Ghoochan, Gonabad, 

Mashhad, Sabzevar, TorbateHeydariyeh and TorbateJam). At first, future climate (2050) was generated using 

long term climate data of baseline (2010-1980) and by AgMIP method on two climates scenario (RCP4.5, 

RCP8.5). A Global Circulation Model namely MPI-ESM-MR along with APSIM-Wheat model were used for 

growth and yield simulation of wheat under water-limited conditions. Simulating results showed that average 

changes in growth season temperature will be increased as 14.4 and 18.6 percent in the studied areas in future 

in comparison with baseline for RCP4.5 and RCP8.5, respectively (1.41 and 1.83 °C compared with the 

baseline). Also, results indicated that the length of growing season and days to flowering will be declined 13 

to 24.6 days and 13.2 to 30.4 days, respectively. In this research, the grain yield had positive changes in future 

in most of the studied locations due to the interaction of temperature and CO2. The results of this study also 

revealed that changing sowing date could result in an increase in grain yield in future. Locations with higher 

baseline temperature well responded to two weeks earlier in sowing date while locations with lower baseline 

temperature had good performance in sowing date of two weeks later which resulted in further yield increase 

in the future. Overall, the findings of this study suggested that changing sowing date in future could further 

increase wheat grain yield which is highly important for food security, according to the increasing demand in 

future. 
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1 Representative Concentration Pathway 
2 Global Circulation Models 
3 Max Planck Institute- Earth system model-MR 
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¾¤ÊĊz ºÉ½ ā½ÿ¹ óĀÕ ½¹  óÿº«$-#  ¡wÞå¹ ¹vºÞ£ ÿ

đwz ć½wĊzj  óÿº«$,#  Ĉzj ¿wĊý xĀöÖù üĊùm£ Ă¬Ċ¤ý ½¹ ÿ

Ĉù ÀĊý ºÉ½ ā½ÿ¹ óĀÕ ½¹ ÷ºþñ ºĊõĀ£ ćv¾z ĈöùwÝ ºývĀ£

ûw¤Å¾ĄÉ½¹ ¾£đwz Ăýv¹ ¹¾îöúÝ¢z¾£ ćwă ÿ Ăĉ½ºĊ³

ûw¤Å¾ĄÉ Ăz ¢{Æý ûw¯Āé )ºÉwz ¾òĉ¹ ćwă 
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 óÿº«-(  ĂĊ{É ºÉ½ ā½ÿ¹ óĀÕ ÿ #ĈÞú¬£ Ĉñºý½wz ÿ wù¹ üĊòýwĊù$ ĈúĊöév ¡wÎ¸Êù ¡v¾ĊĊâ£ ÿ Ăĉw~ ā½ÿ¹ ½¹ āºÉ ć¿wÅ

 wù¹ èöÖù Ĉñºý½wz Ĉ{Æý ¡v¾ĊĊâ£ ÿ$ āºþĉj ½¹-+0+# 

 

 

 āºþĉj øĊöév ¾ĊĊâ£ Ôĉv¾É ½¹ Ăýv¹ ¹¾îöúÝ ¡v¾ĊĊâ£ 

 ôîÉ- ówÅ ½¹ Ăýv¹ ¹¾îöúÝ ¡v¾ĊĊâ£ ºÍ½¹ I

-+0+  ½¹ v½1  ûwÊý Ăĉw~ ā½ÿ¹ wz ĂÆĉwêù ½¹ ÿ ûw¤Å¾ĄÉ

Ĉùûw¤Å¾ĄÉ üĊz ½¹ ¡v¾ĊĊâ£ ºÍ½¹ ºþ¯ ¾ă )ºă¹ wă

 Ówêý ¾¨ív ½¹ ¹¾îöúÝ Ĉöí ½ĀÕ Ăz Ĉõÿ I¹Āz ¡ÿwæ¤ù

ûw¤Å¾ĄÉ Ăz ÓĀz¾ù ÈĉvÀåv üĉ¾¤ÊĊz )¢åwĉ ÈĉvÀåvă ćw

 ¢´£ ½vÿÀ{Å ½¹ ¹¾îöúÝ )¹Āz ¹wzwþñ ÿ ½vÿÀ{ÅRCP4.5 

 ÿ RCP8.5  yĊ£¾£ Ăz1*,,  ÿ4*,-  ¹wzwþñ ½¹ ÿ  ºÍ½¹

 yĊ£¾£ Ăz0*,,  ÿ-*,,¢z¾£ ½¹ )¢åwĉ ÈĉvÀåv ºÍ½¹-

 ¾ă ¢´£ ÿ ĈÊăwí ¡½ĀÍ Ăz ¹¾îöúÝ ¡v¾ĊĊâ£ Ăĉ½ºĊ³

 ÿ¹RCP   yĊ£¾£ Ăz/*.(  ÿ3*/( üĉ¾¤úí )¹Āz ºÍ½¹

 ûw¯Āé ½¹ ÀĊý Ăĉw~ ā½ÿ¹ Ăz ¢{Æý ¹¾îöúÝ ¡v¾ĊĊâ£ ûvÀĊù

 yĊ£¾£ Ăz Ăí ¹Āz0*,  ÿ, )¢Év¹ ÈĉvÀåv ºÍ½¹ 
 

 óÿº«,(  ûw¤Å¾ĄÉ ĂýđwÅ ĈÞú¬£ Ĉñºý½wz ûvÀĊù ÿ ĂýđwÅ ćwù¹ üĊòýwĊù IĈĉwĊåv¾â« ¡wÎ¸Êù ¹½Āù ćwă

w¤Å¾ĄÉ ¾ă ½¹ ć½wĊzj ¡wÞå¹ ¹vºÞ£ ÿ ĂÞõwÖùû 

ĂêÖþù ĈĉwĊåv¾â« Ï¾Ý ĈĉwĊåv¾â« óĀÕ 
²ÖÅ ¿v Ûwæ£½v 

 wĉ½¹(m) 

¹vºÞ£  ¡wÞå¹ 

ć½wĊzj 

 üĊòýwĊùćwù¹ 

 ĂýwĊõwÅ(°C) 

       ĈÞú¬£ Ĉñºý½wz

 ĂýwĊõwÅ (mm) 

ûw¯Āé Ë/Á.2 Ë.Á03 ,-32 1 2*,- /*.+3 

¹wzwþñ Ë-Á./ Ë/Á03 ,+01 4 /*,2 /*,.2 

ºĄÊù Ë-Á.1 Ë/Á04 444 0 .*,/ 0*-0, 

½vÿÀ{Å Ë,Á.1 Ë/Á02 42- 1 0*,2 1*,31 

¢z¾£Ăĉ½ºĊ³ Ë-Á.0 Ë,Á04 ,/0, 4 .*,/ 2*-12 

¢z¾£÷w« Ë-Á.0 Ë/Á1+ 40+ 4 2*,0 3*,2- 

ĂêÖþù Ăĉw~ ā½ÿ¹   ¡v¾ĊĊâ£ Ăĉw~ ā½ÿ¹ Ăz ¢{Æý āºþĉj ½¹ ĈúĊöév 

RCP4.5 RCP8.5 

 
 wù¹ üĊòýwĊù

$°C# 

Ĉñºý½wz 

$mm# 

 ā½ÿ¹ óĀÕ

ºÉ½ 
 wù¹ $CÁ( Ĉñºý½wz $ wù¹CÁ(  Ĉñºý½wz 

ûw¯Āé ./*3 -4. 0*-/4  //*, +,*+( 3,*, +0*+ 

¹wzwþñ 4+*,+ ,-4 2*,/4  -3*, ,/*+( 2,*, ,0*+( 

ºĄÊù /2*4 -/- 1*--0  /1*, +,*+ 3,*, +-*+( 

½vÿÀ{Å +3*,, ,22 4*,4.  /*, +,*+( 3*, +,*+( 

¢z¾£Ăĉ½ºĊ³ 40*3 -0/ ,*-.4  /3*, +3*+( 43*, ,-*+( 

¢z¾£÷w« ++*,+ ,.2 2*-+.  /-*, +1*+( 3/*, +3*+( 



,1-                     ¹¾å øĊĄĉ¹ IĈöþĉ¿))ÿ)                                           ýºö« *½vºĉw~ ºĊõĀ£ ÿ ć¿½ÿwÊí Èýv¹ Ăĉ¾Ê -3 ā½wúÉ. * ÀĊĉw~,.42 

 

 

 
 ôîÉ,( $ Ăĉw~ ā½ÿ¹ ½¹ ÷ºþñ Ăýv¹ ¹¾îöúÝBaseline ¢´£ āºþĉj ā½ÿ¹ wz ûj ĂÆĉwêù ÿ ĂÞõwÖù ¹½Āù ûw¤Å¾ĄÉ ÈÉ ½¹ #

RCP4.5 $F1 ÿ #RCP8.5 $F2$ ûw¤Å¾ĄÉ ¾ă ½¹ óÿvº¤ù 5¢Éwí ¶ĉ½w£ ĂÅ ½¹ #C óÿvº¤ù ¢Éwí ¶ĉ½w£ ¿v ¾£¹ÿ¿ Ă¤æă ÿ¹ I#

$E ÿ¹ ÿ #$ óÿvº¤ù ¢Éwí ¶ĉ½w£ ¿v ¾£¾ĉ¹ Ă¤æăL# 

                                                                                                                                                  

āºÉ ÷w¬ýv èĊê´£ ć¹vºÞ£ ½¹I  ªĉw¤ý ãĒ· ¾z

¢Åºz  y«Āù ĈúĊöév ¡v¾ĊĊâ£ IÈăÿÂ~ üĉv ½¹ āºùj

 ¢Åv āºÉ ÷ºþñ ¹¾îöúÝ Èăwí ûv½wîúă ÿ ć½w~$-++/  ÿ

tvÁ ûv½wîúă ÿ Ā-++3  ûv½wîúă ÿ Ĉýwú³½ ÿ-+,1# ¿v )

ĈÖĊ´ù ¡wÞõwÖù  ¿v ć¹wĉ¿ ¹vºÞ£ ¾òĉ¹ ćĀÅ  ÿ ¾öĉÿ$

 ûv½wîúă,441  ûv½wîúă ÿ v¾¤Æî¬ĉ¹ ÿ,444#  ÿ

óºù Ăĉw~¾z ¡wÞõwÖùć¿wÅ  ûv½wîúă ÿ ć½wæá$-++-  ÿ

 ûv½wîúă ÿ ¥½ÿĀ£wÅ-++-  ûv½wîúă ÿ Ā¯ ÿ-+,-  ÿ

 ûv½wîúă ÿ ¾ùwÅ-+,.# öév ¾ĊĊâ£ ¢{¨ù ¡v¾§v÷ºþñ ¾z øĊ 

ā¹v¹ ûwÊý v½ Ăýw¤Æù¿Ĉù ûwĊz ¡wÞõwÖù üĉv ªĉw¤ý )ºýví ºþþ

 ¢Úöá ÈĉvÀåv āv¾úă Ăz ûw¤Æù¿ ½¹ ¾£đwz ćwù¹ Ăí2CO 

¤þÅĀ¤å ¢Ý¾Å ÈĉvÀåv ¦Ýwz ćĀ«Ĉĉv½wí ÈĉvÀåv ÀĊý ÿ À 

 ÿ āwĊñ ÃwùĀĊz Ă¬Ċ¤ý ½¹ ÿ āºÉ ÷ºþñ ½¹ xj ã¾Îù

Ĉù ÈĉvÀåv óĀÎ´ù ¹¾îöúÝ)ºzwĉ 

 

 

 

 


