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 ��Ì·{ ½|¸³ º«� \Ì� ÃÂÌ» Ê¨Ì¯ ÉZÆÌ³�ËÁ Êy�] �] É�ZÌ]M ¦¸fz» ÉZÅ�Á{ �iY){�� Ê¿ZÀ^·(  

  
 É|¼uY�Âa ºÌÅY�]Y)1( Ê»{Zy ²¿�ÁY ,)1(tÌ]} , Ê¿Z»� Ä·Y)1 (YÂz°Ì¿ ºÌu� Á Ã)2(  

1� ,½Y�Æe ÃZ´�¿Y{ Ê¿Z^£Z] ¹Â¸� ÃÁ�³ �ZÌ�¿Y{ Á É�f¯{ Ã�Á{ ÉÂn�¿Y{ ,|��Y Ê�ZÀ��Z¯ ÉÂn�¿Y{ \Ìe�e Ä] 2� ÃZ´�¿Y{ Ê¼¸� cZÌÅ Â�� 
 ��Z§ lÌ¸y)�Æ�Â](  

  
Ã|Ì°q  

Ê» ½Y�ËY �{ É��ÁZ�¯ �z] cÔ°�» ¾Ë�f¼Æ» �Y Ê°Ë [M {Â^¼¯|�Z] .�{ É�ZÌ]M µÂ¼ » �Á{ ½Z�Y�y �³ Ã�{ Ä¬�À» �{ ½Zfy
 \Ì�10Ê» Äf§�³ ��¿ �{ Ã�Á� {Â� . �ËY�§Y Ä¸�Z§Ê» {{�´¿ ÃÂÌ» dÌ¼¯ Á dÌ¨Ì¯ �ÅZ¯ \mÂ» Ä¯ Ê��� Ä] É�ZÌ]M �Á{�

{{�³ ½M �Y ÄÀÌÆ] Ã{Z¨f�Y Á [M ¥��» �{ ÊËÂm Ä§�� \mÂ» |¿YÂe .�ÅÁ�a ¾ËY �{�iY  É�ZÌ]M Ã�Á{ 10 |ÅZ� ½YÂÀ� Ä] Ã�Á� 
�Á{ Z] Ã ÉZÅ15 Á 20Ã�Á� ÆÌ³�ËÁ ÉÁ� {�� Ê¿ZÀ^· º«� \Ì� ÃÂÌ» Ê¨Ì¯ ÉZ|Ë{�³ Ä�ËZ¬»  . É�ZÌ]M �Á{ Ä¯ {Y{ ½Z�¿ lËZf¿15 

 É�ZÌ]M �Á{ Z] Ê���] {�Â» Ê¨Ì¯ ÉZÅ �yZ� ��¿ �Y Ê¿Y|Àq cÁZ¨e Ã�Á�10 É�ZÌ]M �{ ½M ¾Ë�´ËZm |¿YÂe Ê» Á Äf�Y|¿ �Á� 
{{�³ �³ Ã�{ Ä¬�À» �{ \Ì� ½Zfy�{ . É�ZÌ]M �Á{ Ä¯ d�Y Ê·Zu �{ ¾ËY20Á�  É�ZÌ]M �Á{ Z] Ä�ËZ¬» �{ Ã�10 \mÂ» Ã�Á� 

 �eÓZ] ÃÂÌ» d§Z] Êf¨� ZÅ ÃÂÌ» Ä¯ É�Â� Ä] ,|Ë{�³ ÃÂÌ» dÌ¨Ì¯ �Y{ ÊÀ » �ÅZ¯)�e [Â¸�»Z¿ ( ½ÂÌ�Y�Ìfe ¶]Z« ÄfË|Ì�Y Á
 �Á{ Z] Ä�ËZ¬» �{ É�f¼¯10 Á 15|Àf�Y{ Ã�Á�  . �Z¼Ìe �{ �Ì¿ ZÅ ÃÂÌ» �ÅZ�20 �Á� y�{ ½Y�Ì» Á {Â^¿ [Â¸�» ½Y|Àq Ê³|À�

ÃÂÌ»ÃÂÌ» ²¿� �yZ� Á ZÅ ÉZÅ�Z¼Ìe �Y �f¼¯ �Z¼Ìe ¾ËY �{ ZÅ10 Á 15{Â] �Á�  . �Z¼Ìe �{ µÂ¸v» |»Zm {YÂ» �Y|¬»20 �Á� 
\�ZÀ» É{�e ¹|� Á [M �ÅZ¯ �Y Ê�Z¿ ¾ËY Á Ã{Â] �´Ë{ �Z¼Ìe Á{ �Y �eÓZ] {Â] ZÅ ÃÂÌ» . ÃÂÌ» Ã�Y|¿Y ��¿ �Y) Á ½�Á ��Âf»

ºnu (ÊÀ » cÁZ¨e �Ì¿� É�Y{ �Z¼Ìe Á{ ¾Ì]10 Á 15 �Z¼Ìe �{ ÃÂÌ» Ã�Y|¿Y Ä¯ Ê·Zu �{ |�¿ Ã|ÅZ�» �Á� 20ÊÀ » �Â� Ä] �Á� �

{Â] �´Ë{ �Z¼Ìe Á{ �Y �f¼¯ �Y{.  

  
Ä»|¬»  

 �Z¯ Á d�¯ |Àf�Å Ä·|f » ºÌ¸«Y ÉY�Y{ Ä¯ �Â�¯ ª�ZÀ» �f�Ì] �{ Á Ã{Â] ½Y�ËY �{ Ê¿Z^£Z] cÓÂ�v» ¾Ë�f¼Æ» �Y Ê°Ë \Ì�
Ê»d¼�« Ä¯ É�Â� Ä] {Â�Ã�{ Ä¬�À» cZ£Z] Ã|¼� Ê» ¶Ì°�e \Ì� Y� ½Z�Y�y �³|Å{ .\Ì� ª�ZÀ» �Y É�ZÌ�] ÉY�Y{ ZÌ¿{ �Ìy

Ê» É{Á|v» Ê]M �ËZy}|À�Z] . {YÂ» ÉÂ�f�� �ÅZ¯ �Ì¿ Á |Ì·Âe Ã|� ¹Z¼e d¼Ì« �ÅZ¯ h�Z] É�ZÌ]M [M ¥��» �ÅZ¯
[M Ä] ­Zy ÊËY~£Ê» ÊÀÌ»� �Ë� ÉZÅ{Â� . ½ZË{Â^Æ] Á Z¯Â�Ôb»)2002 (Z�¿ {Â^Æ] h�Z] Äf§ZË �ÅZ¯ É�ZÌ]M Ä¯ |¿{Y{ ½

 ½�Â]Y�] º«� \Ì� ÃÂÌ» dÌ¨Ì¯)Braeburn (Ê» �� » cZ^Ì¯�e Á µÂ¸v» |»Zm {YÂ» �ËY�§Y ªË�� �Y{Â� .  
 �Å \Ì� cZ£Z] ÊfÀ� c�Â� Ä] �³ Ã�{ Ä¬�À» �{10Ê» É�ZÌ]M �Z] ®Ë �Á� |¿Â� .Ã�{ Ä¬�À» �{ [M {Â^¼¯ Ä] ÄmÂe Z] Á �³

] ÄmÂe Z] �Ì¿ É�ZÌ]M ÉZÅ�Á{ �ÅÁ�a ¾ËY �{ ,\Ì� ÃÂÌ» dÌ¨Ì¯ �ËY�§Y ÉÁ� Äf§ZË �ÅZ¯ É�ZÌ]M �iY �] ÊÀ^» {| f» cZ��Y�³ Ä
15 Á 20 µÂ¼ » �Á{ Z] �Á� 10 Ä�ËZ¬» ��Ì·{ ½|¸³ º«� \Ì� ÃÂÌ» Ê¨Ì¯ cZÌ�Â�y �] �ÌiZe ��¿ �Y |ÅZ� ½YÂÀ� Ä] �Á� 

|¿|�   .  

  
�Á� Á {YÂ»ZÅ  

�{ Ä¬�À» �{ Ê£Z] �{ �ËZ»�MÃ|� µZ¼�Y ��Ì·{ ½|¸³ º«� Ä·Z� Ä¿ \Ì� ½Zfy�{ ÉÁ� Á ½Z�Y�y �³ . c�Â� Ä] É�ZÌ]M
 �Á{ Ä� �{ Á Ê°f�e10) |ÅZ� ½YÂÀ� Ä]( ,15 Á 20|� ¹Zn¿Y �Y�°e Ä� �{ �Á�  .ÃÂÌ» � Ê°Ë�Â·ÂË�Ì§ ¡Â¸] Ä¸u�» �{ ZÅ
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�yZ� Á ¶¬fÀ» ½Y�Æe ÃZ´�¿Y{ É��ÁZ�¯ Ã|°�¿Y{ Ê¿Z^£Z] ÃÁ�³ Ä] Á d�Y{�]¯ ÉZÅd§�³ �Y�« Ê���] {�Â» ZÅ ½M Ê¨Ì .
 ÃZ´f�{ �Y Ã{Z¨f�Y Z] É�Ì³ Ã�Z�� �Y �a µÂ¸v» |»Zm {YÂ» �Y|¬» ,Êf�{ lÀ� Êf¨� ®Ë �Y Ã{Z¨f�Y Z] ÃÂÌ» d§Z] Êf¨�

 ,Êf�{ �f»Âf¯Y�§�pH ÃZ´f�{ �Y Ã{Z¨f�Y Z] ÃÂÌ» Ã�Z�� pH {Â� Z] �fÌe ªË�� �Y ½ÂÌ�Y�fÌe ¶]Z« ÄfË|Ì�Y ,�f» 1/0�] Á µZ»�¿  
Ä�Ì� �Á�» Á lÀ� ½�Á �Y Ã{Z¨f�Y Z] ÃÂÌ» Ã�Y|¿Y Á ½�Á ,®Ì·Z» |Ì�Y dÌ^·Z£ �Z�Y lÀ� ²¿� ÃZ´f�{ �Y Ã{Z¨f�Y Z] ²¿� Á ÉY

|� É�Ì³ Ã�Y|¿Y Zf·ÂÀÌ» . �{ Á Ê§{Z�e Ô»Z¯ s�� c�Â� Ä] ��¿ {�Â» �ËZ»�M3|� ¹Zn¿Y �Y�°e .  

  
hv] Á lËZf¿  

]M �Z¼Ìe �{ ÃÂÌ» d§Z] Êf¨� ,lËZf¿ ª^� �] É�ZÌ20 ��Âf» Z] �Á� 33/123ÊÀ » �Â� Ä] ¾eÂÌ¿  ÃÂÌ» d§Z] Êf¨� �Y �eÓZ] É�Y{
 É�ZÌ]M ÉZÅ�Z¼Ìe �{10 Á 15 ¾Ì´¿ZÌ» Z] \Ìe�e Ä] �Á� 67/69 Á 97/81{Â] ¾eÂÌ¿  .ÊÀ » cÁZ¨e É�ZÌ]M �Z¼Ìe Á{ ¾Ì] É�Y{10 

 Á15|�¿ Ã|ÅZ�» ÃÂÌ» d§Z] Êf¨� ��¿ �Y �Á�  . É�ZÌ]M �Z¼Ìe20Ä] �Á� ÊÀ » �Â�  É�f�Ì] µÂ¸v» |»Zm {YÂ» �Y|¬» É�Y{) Z]
 ��Âf»66/17 (% É�ZÌ]M �Z¼Ìe �Y10 �Á� )|ÅZ� ½YÂÀ� Ä] ( É�ZÌ]M �Z¼Ìe µÂ¸v» |»Zm {YÂ» �Y|¬» Ä¯ Ê·Zu �{ d�Y{15 �Á� 

) ��Âf» Z]15 (%ÊÀ » cÁZ¨e É�ZÌ]M �Z¼Ìe Z] É�Y{10 �Á� ) ��Âf» Z]6/14 (%{Y|¿ ½Z�¿ .f¿ Z] lËZf¿ ¾ËY��Âe Ã|»M d�|] lËZ 
 ½Y�Z°¼Å Á Z¯Â�Ôb»)2001 ({�Y{ d¬]Z�» ½�Â]Y�] º«� \Ì� ÉÁ� . {YÂ» �Y|¬» �ËY�§Y �{ Y� Äf§ZË �ÅZ¯ É�ZÌ]M �iY d¸� ZÆ¿M

|¿{Â¼¿ ½YÂÀ� [M �fÆ] [~m ÄnÌf¿ �{ Á É�¼�Y ¶Ì�¿Zfa ½{�] ÓZ] ÉY�] ÃÂÌ» µÂ¸v» |À« |Ì·Âe �ËY�§Y µÂ¸v» |»Zm . d¸�
Z] Êf¨� �ËY�§YÊ» Ê·Â¸� [M �Y|¬» �ÅZ¯ �Ì¿ ÃÂÌ» d§|�Z] . É�ZÌ]M ÉZÅ�Z¼Ìe ½ÂÌ�Y�fÌe ¶]Z« ÄfË|Ì�Y |��{ ��¿ �Y15 Á 20 

 �Á�) Z] \Ìe�e Ä]38/0 Á 27/0|��{  (ÊÀ » �ÅZ¯ \mÂ» |ÅZ� Ä] d^�¿ ½ÂÌ�Y�fÌe ¶]Z« ÄfË|Ì�Y �Y{) ��Âf» Z]42/0 
|��{ (|¿|� . É�ZÌ]M �Z¼Ìe �iY20ÄfË|Ì�Y �ÅZ¯ �{ �Á� ÊÀ » �Â� Ä] ½ÂÌ�Y�fÌe ¶]Z«  É�ZÌ]M �Z¼Ìe �iY �Y �f�Ì] É�Y{15 �Á� 

d�Y Ã{Â] ÄÀÌ»� ¾ËY �{ . ½ÂÌ�Y�fÌe ¶]Z« ÄfË|Ì�Y �ÅZ¯ \mÂ» Ê Ì^� �Â� Ä] Á Äf§� ÓZ] É��¿Y ¥��» Ê]M ��f�Y µZ¼�Y Z]
|� |ÅYÂy . �yZ�L*ÃÂÌ» �{  �Z¼Ìe ÉZÅ20ÊÀ » É�Â� Ä] �Á�  ÉZÅ�Z¼Ìe �Y �f¼¯ É�Y{10 Á 15 ¾Ì] ÊeÁZ¨e Ê·Á {Â] �Á� 
 �Z¼Ìe Á{10 Á 15 �yZ� ��¿ �Y �Á� L*|�¿ Ã|ÅZ�»  .�yZ� Ê���] ÉZÅa* Á b*Ê» ½Z�¿ �Ì¿ ÃÂÌ» Ä¯ |Å{ �Z¼Ìe ÉZÅ

20Ê» �´Ë{ �Z¼Ìe Á{ Z] Ä�ËZ¬» �{ �f�Ì] �^� ²¿� Á �f¼¯ {�� ²¿� ÉY�Y{ �Á� |À�Z] . Ã|ÀÅ{ ½Z�¿ �Ì¿ ÃÂÌ» Ã�Y|¿Y Ê���]
Â] �f°qÂ¯ÂÌ» ½{ �Z¼Ìe ÉZÅ20{Â] �´Ë{ �Z¼Ìe Á{ Z] Ä�ËZ¬» �{ �Á�  . �Z¼Ìe Á{ �{ ÃÂÌ» Ã�Y|¿Y Ä¯ Ê·Zu �{10 Á 20 �Á� 

ÊÀ » cÁZ¨e{Y|¿ ½Z�¿ ºÅ Z] É�Y{ . 

 É�ZÌ]M �Z¼Ìe �ËZ»�M lËZf¿ Ä] ÄmÂe Z] 15Ä�uÔ» ¶]Z« �ÌiZe �Á�  Z] Ä�ËZ¬» �{ ÃÂÌ» É�ÅZ� Á Ê¨Ì¯ cZÌ�Â�y ��¿ �Y ÉY
M �Z¼Ìe É�ZÌ]10Ê» É�ZÌ]M [M �Y ÄÀÌÆ] Ã{Z¨f�Y ÉY�] Á Äf�Y|¿ �Á� {Â� �³ Ã�{ Ä¬�À» �{ ½M ¾Ë�´ËZm |¿YÂe.  
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Effect of different irrigation intervals on some of the qualitative 
characteristics of apple fruit cv. Golden Delicious 

 
Pourahmadi *1, E; O. Khademi1; Z. Zamani1 and R. Nikkhah2 

Abstract 
Water deficit is one of the important problems of agriculture in Iran. In Darehgaz region of 
Khorasan irrigation cycle is usually 10 day intervals. Increasing of irrigation intervals if do 
not result in decreasing of fruit quality and quantity can save water and better use of it. In this 
study 10 day irrigation intervals as control was compared with 15 and 20 day irrigation 
intervals on apple fruit quality cv. Golden Delicious. Results showed that 15 day irrigation 
intervals did not show significant difference with control and could be used in Darehgaz 
region for apple trees. But 20 day irrigation intervals compared with 10 days resulted 
significant decrease in fruit quality so that fruit of 20 days had higher undesirable fruit flesh 
firmness and lower titrable acidity in comparison with 10 and 15 day irrigations. Fruit 
appearance in 20 day irrigation intervals was not suitable too because fruit lightness and fruit 
color index in this treatment were lower than of tow other treatments. TSS in 20 days was 
higher than of two other treatments and this was due to deficit water and unsuitable fruit 
crispness. Fruit size (weight and volume) don’t show any significant difference between 10 
and 15 day treatments but fruit size of 20 day treatment was lower than of tow other 
treatments significantly. 


