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Ã|ÀÀ¯ ®Àe {�]�Z¯ �iY��ZÀ� d�¸£ Ê¸�§ cY�ÌÌ¤e |¿Á� �] ÊËZÌ¼Ì� ÉZÅ  
 \Ì� ÃÂÌ» Á ±�] �{ ¥��» �a ’Ê¿Z�¸�‘  

  
 Ê��Y� �ÂÆ»)1( \�¿ Ê¿Z] ¹Y�Æ] ,)2( ¾Ì»Y� �^¯Y Ê¸� ,)3 ( ½ZË{Y�»�Ìa ¾�v» Á)4(  

1� ,½ZÆ¨�Y Êf À� ÃZ´�¿Y{ Ê¿Z^£Z] ¹Â¸� ÃÁ�³ |��Y Ê�ZÀ��Z¯ ÉÂn�¿Y{ 2� �ZË{Zf�Y  ,½ZÆ¨�Y Êf À� ÃZ´�¿Y{ Ê¿Z^£Z] ¹Â¸� ÃÁ�³3 � 
,½ZÆ¨�Y Êf À� ÃZ´�¿Y{ Ê¿Z^£Z] ¹Â¸� ÃÁ�³ �ZÌ�¿Y{4�½ZÆ¨�Y ½Zf�Y Ê Ì^� �]ZÀ» Á É��ÁZ�¯ {ZÆm cZ¬Ì¬ve �¯�» Ê¼¸� dXÌÅ Â��   

  
 \Ì� ½Zfy�{ �{ ¥��» �a ÊËY~£ ��ZÀ� Ê¸�§ cY�ÌÌ¤e �] ÃÂÌ» ®Àe �iY Ä ·Z�» �Â�À» Ä]’Ê¿Z�¸�‘Ê�ËZ»�M Ä���»  ¹Zn¿Y ÊËY

|� .Ã|ÀÀ¯ ®Àe �YÂ¿Y {�]�Z¯ ¶»Z� ZÅ�Z¼Ìe ÊËZÌ¼Ì� ÉZÅ)d�¸£ �{ |Ì�Y ®Ìf�Y ¾·Zf¨¿ ÉZÅ5 Á 10 ¾·Zf¨¿ ,�fÌ· �{ ¹�³ Ê¸Ì» 
d�¸£ �{ |Ì»Zf�Y ÉZÅ25 Á 50d�¸£ �{ ¾Ì¿{M ¶Ë�À] ,�fÌ· �{ ¹�³ Ê¸Ì»  ÉZÅ50 Á 100d�¸£ �{ ¾ËÂ� Á �fÌ· �{ ¹�³ Ê¸Ì» �

 ÉZÅ500 Á 1000�fÌ· �{ ¹�³ Ê¸Ì»  ({Â] . �Y Ä¿ZÅZ» c�Â� Ä] É�Y{�] Ä¿Â¼¿42 d�Y{�] ½Z»� Ze ¶³ ¹Z¼e Ä¸u�» �Y �a �Á� 
|� ¾ÌÌ e ÃÂÌ» Á ±�] �{ ºË�ÌÀ» Á ºÌ�¸¯ ,ºÌ�Zfa ,�¨�§ ,½�Á�fÌ¿ ½Y�Ì» Á d§�³ c�Â� ÃÂÌ» . d�¸£ ±�] �{ {Y{ ½Z�¿ lËZf¿

£ Ä°Ì·Zu �{ �ÅZ¯ ½Z»� d�~³ Z] ºÌ�Zfa Á ½�Á�fÌ¿{Â] d]Zi 0Z^Ë�¬e �¨�§ d�¸£ Á �ËY�§Y ºË�ÌÀ» Á ºÌ�¸¯ d�¸ . �Ì¿ ÃÂÌ» �{
d§ZË �ÅZ¯ Ä ·Z�» {�Â» ��ZÀ� Ê»Z¼e d�¸£ Â�� ¾ËY Â¼¿ Z] ÃY�¼Å .ÃÂÌ» ®Àe ¾ÌÀr¼Å ®Àe �Y É�ZÌ�] {�]�Z¯ ÄnÌf¿ �{ ZÅ

Ã|ÀÀ¯|� ÃÂÌ» Á ±�] Ê¿| » ��ZÀ� d�¸£ �ÌÌ¤e \^� ÊËZÌ¼Ì� ÉZ.  
É|Ì¸¯ cZ¼¸¯ : ,\Ì�Ê¸�§ cY�ÌÌ¤e ,¥��» �a Ê¿| » ��ZÀ� ,®Àe 

  
Ä»|¬»: ®Àe ÃÂÌ» dÌ¨Ì¯ {Â^Æ] Á ÃÂÌ» Ã�Y|¿Y �ËY�§Y h�Z] dy�{ µÂ�v» �Y Êf¼�« ¥~u Z]Ê» Ã|¿Z» Ê«Z] ÉZÅ {Â�)1 .(

 d�Y Y�Y{ Y� ÃÂÌ» Ê¿| » ��ZÀ� d�¸£ �{ É�Y~³ �ÌiZe ½Z°»Y µÂ�v» ½Y�Ì» �ÅZ¯ Z] ¾ÌÀr¼Å ®Àe)6 .(Ê¿| » ��ZÀ� ½Y�Ì» 
 �Z^¿Y �{ É�Y|Æ´¿ ¾Ìu �{ Á d�Y{�] �Y �a ÃÂÌ» Ê¨Ì¯ ¦¸fz» ÉZÅ�Âf¯Z§ ¾ÌÀr¼Å Á ÊËY~£ ���Y �{ Ê¼Æ» �¬¿ \Ì� ÃÂÌ»

{�Y{]6 .[ \Ì� ½Zfy�{ �{ ÃÂÌ» Á ±�] Ê¿| » ��ZÀ� d�¸£ �] ÊËZÌ¼Ì� ®Àe �¬¿ Ê���] �Â�À» Ä] ��Zu �ÅÁ�a ¾ËY�]ZÀ]
’Ê¿Z�¸�‘d§�³ ¹Zn¿Y .  

�Á� Á{YÂ»ZÅ :�ÅÁ�a ¾ËY \Ì� ½Zfy�{ ÉÁ� ’Ê¿Z�¸� ‘13d§�³ c�Â� É�~] ÄËZa ÉÁ� Ã|� |¿ÂÌa Ä·Z�  . xË�Ze �{3 
 {Y{�y1386 Ä¸u�» �{ ,8 Ze 10 ÃÂÌ» ��« �Y É�f» Ê¸Ì» ]15¶³ ¹Z¼e Ä¸u�» �Y �a �Á� )FB[(Ã|ÀÀ¯ ®Àe , ÉÁ� ÊËZÌ¼Ì� ÉZÅ

|¿|� Ê�Za µÂ¸v» dy�{ . d�¸£ ¶»Z� ZÅ�Z¼Ìe5 Á 10Ê¸Ì» ¨¿ �fÌ· �{ ¹�³ |Ì�Y ®Ìf�Y ¾·Zf)NAA( ,25 Á 50Ê¸Ì»  �{ ¹�³
 |Ì»Zf�Y ¾·Zf¨¿ �fÌ·)NAD( ,50 Á 100Ê¸Ì»  ¾Ì¿{M ¶Ë�À] �fÌ· �{ ¹�³)BA( ,500 Á 1000Ê¸Ì»  [M Á ¾ËÂ� �fÌ· �{ ¹�³

 ��¬»)|ÅZ� (|¿{Â] . �{ ªÌ¬ve3|� ¹Zn¿Y Ê§{Z�e ¶»Z¯ ­Â¸] s�� \·Z« �{ Á �Y�°e  .Ä¿Â¼¿ ¾Ì·ÁYÁ ±�] �Y É�Y{�] �{ ÃÂÌ» 
 xË�Ze30 {Y{�y )42¶³ ¹Z¼e Ä¸u�» �Y �a �Á�  (xË�Ze �{ ÄÅZ» ®Ë ¶�YÂ§ Ä] �b� Á ÉZÅ30 ,�Ìe 30 Ä¿Â¼¿ ¾Ë�yM Á {Y{�» 

ÃÂÌ» ½|Ìq ¹Z´ÀÅ �{ É�Y{�] xË�Ze �{ ZÅ18d§�³ c�Â� µZ� ½Z¼Å �ÂË�Æ�  .½Z»� �{ dy�{ �Å �Y ©Â§ ÉZÅ10 Á ÃÂÌ» 30 
ÄyZ� ��Á �Y ±�]É�Zm ¶�§ ÉZÅ½M �{ ºË�ÌÀ» Á ºÌ�¸¯ ,ºÌ�Zfa ,�¨�§ ,½�Á�fÌ¿ d�¸£ Á ¶¬fÀ» ÃZ´�ËZ»�M Ä] Á [Zzf¿Y  ZÅ

|¿|� ¾ÌÌ e . ®Ì»ÂeY Z] ºË�ÌÀ» Á ºÌ�¸¯ Á �f»Âf§ ºÌ¸§ Z] ºÌ�Zfa ,É�f»Âf§Âf°b�Y �Á� Ä] �¨�§ ,µY|¸¯ �Á� Ä] ½�Á�fÌ¿ ½Y�Ì»
Ê¸Ì» c�Â� Ä] Á ¾ÌÌ e ¾�]��]Y|� ��Y�³ ®�y ½�Á ¹�³ �{ ¹�³.Ã{Y{  �Y�§Y ¹�¿ �Y Ã{Z¨f�Y Z] ZÅMSTAT Á �Ì·Z¿M 

¾Ì´¿ZÌ» Ä�ËZ¬» ½Â»�M ��Âe ZÅLSD t�� �{ 5|� ¹Zn¿Y |��{  .  
 hv] Á lËZf¿:±�] ¾� �ËY�§Y Z] Á ¶�§ Ê� �{ ±�] ºÌ�Zfa Á ½�Á�fÌ¿ d�¸£Ä¿Â³ Ä] �ÅZ¯ ¾ËY Á d§ZË �ÅZ¯ ZÅ {Â] ÉY

Ä¿Â¼¿ ½Z»� ¾Ë�yM �{ Ä¯ ½�Á�fÌ¿ d�¸£ É�Y{�] \Ìe�e Ä] ºÌ�Zfa Á5/17 % Á2/59 %{Y{ ½Z�¿ �ÅZ¯ xË�Ze ¾Ìf�z¿ Ä] d^�¿ .
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 d]Zi 0Z^Ë�¬e �¨�§ d�¸£ Á �ÅZ¯ ¶�§ µÂ� �{ ½Z»� d�~³ Z] ±�] ºË�ÌÀ» Á ºÌ�¸¯ d�¸£ {Y{ ½Z�¿ ¾ÌÀr¼Å lËZf¿
{Â]. Ê^¯�¯ Á ¶´À»)2001 (Ã{Â¼¿ ��Y�³ �Ì¿±�] �{ [M ½Y�Ì» Ä¯ |¿Y�Á�fÌ¿ d�¸£ Á º¯ ½YÂm ÉZÅd�Y {ZË� ºÌ�Zfa Á ½ . �{

±�] ¶]Z¬»¾�» ÉZÅÊ» ºË�ÌÀ» Á ºÌ�¸¯ �Y ÊÀ£ �e|À�Z] .±�] �{ ¾ËY�]ZÀ] µÂ� �{ ºÌ�Zfa Á ½�Á�fÌ¿ d�¸£ �ÅZ¯ \Ì� ÉZÅ
±�] Ã�Y|¿Y �ËY�§Y Á |�� �Y Ê�Z¿ ��ZÀ� ¾ËY ½|� ªÌ«� Z] �Z^e�Y �{ |�� ¶�§ Ä] ±�] �Y ��ZÀ� ¾ËY µZ¬f¿Y ¾ÌÀr¼Å Á ZÅ

d§Z] �ËZ�Ê» ZÅ|�Z] . �ËZ� Ä] ½M µZ¬f¿Y ¹|� Á ��À� ¾ËY ½{Â] ­�vf» �Ì£ Z] �Z^e�Y �{ �Ì¿ ¶�§ µÂ� �{ ºÌ�¸¯ �ËY�§Y
d§Z]Ê» ±�] �{ �¼ne ÄnÌf¿ �{ Á ZÅ |�Z])3 (ÃÂÌ» �{ Ä ·Z�» {�Â» Ê¿| » ��ZÀ� ÄÌ¸¯ d�¸£ ¶�§ Ê� �{ |�� Ä»Y{Y Z] �Ì¿ ZÅ

 d§ZË �ÅZ¯)µÁ|m1 .(��Âe �Ì¿ ÊÆ]Z�» lËZf¿ �{Ze Á Y�ZaY )2000 ( \Ì� ½Zfy�{ �{"�� ®Ì¨Ì�Za"d�Y Ã|� ��Y�³  .
d�Y{ ±�] Ê¿| » ��ZÀ� d�¸£ �] É�Y{ ÊÀ » �iY ®Àe .Ã|ÀÀ¯ ®Àe �YÂ¿Y �Y É�ZÌ�] �Y Ã{Z¨f�Y {Y{ ½Z�¿ lËZf¿ ÊËZÌ¼Ì� ÉZÅ

 |� ºÌ�Zfa Á ½�Á�fÌ¿ �Â�z] Á Ê¿| » ��ZÀ� d�¸£ �ËY�§Y \^�) µÁ|m2 .(�ZÌ�] �{ ¾ÌÀr¼Å ®Àe {�]�Z¯ {�YÂ» �Y É
Ã|ÀÀ¯ |� ºË�ÌÀ» Á ºÌ�Zfa �z�» �Â� Ä] Á ÃÂÌ» Ê¿| » ��ZÀ� d�¸£ �ËY�§Y \^� ZÅ) µÁ|m2.(  Á Z»ÁY ©Â§ lËZf¿ |ÌËZe �{

 Zf»)1999 ( \Ì� ÃÂÌ» �{ Ê¿| » {YÂ» d�¸£ �ËY�§Y \^� ®Àe |¿{Y{ ½Z�¿ �Ì¿"½�]Y�]"|�  .  
 Ã�Z¼� µÁ|m1 .,½�Á�fÌ¿ Ê¸�§ d�¸£ ¾Ì´¿ZÌ» \Ì� ÃÂÌ» Á ±�] �{ ºË�ÌÀ» Á ºÌ�¸¯ ,ºÌ�Zfa ,�¨�§ ’Ê¿Z�¸�‘.  

Mg (mg.g-1)  Ca (mg.g-1)  K(mg.g-1)  P (mg.g-1) N (mg.g-1) 
ÃÂÌ» ±�]  ÃÂÌ» ±�]  ÃÂÌ» ±�]  ÃÂÌ» ±�]  ÃÂÌ» ±�]  

½Z»� 

 

80/0a 84/1 c 88/0 a 85/14 d 16/17 a 58/14a 47/1 a 64/1 a 94/10a 23/19 a 42 +FB 

46/0c 43/2 b 67/0 b 58/20 c 63/13 b 13/10c 99/0 b 48/1 b 70/4 b 30/18 b 73 +FB 

51/0b 11/4 a 15/0 c 40/26 b 01/11 c 44/12b 68/0 c 60/1 a 96/2 c 44/16 c 104 +FB 

50/0bc 99/3 a 16/0 c 20/29 a 35/10 d 14/11b 60/0d 63/1 a 96/2 c 85/15 c 123 +FB 

¾Ì´¿ZÌ» ½Âf� �Å �{ËZÅ t�� �{ É�Y{ ÊÀ » cÁZ¨e ­�f�» ¥Á�u Z] Ê5 % �Y{ ÊÀ » ¥ÔfyY ¶«Y|u ½Â»�M)LSD (|¿�Y|¿.  
  

 µÁ|m2 . \Ì� ÃÂÌ» Á ±�] �{ ºË�ÌÀ» Á ºÌ�¸¯ ,ºÌ�Zfa ,�¨�§ ,½�Á�fÌ¿ d�¸£ ¾Ì´¿ZÌ»’Ê¿Z�¸� ‘®Àe �Z¼Ìe dve  ½Z³|ÀÀ¯
ÊËZÌ¼Ì�  

Mg (mg.g-1) Ca (mg.g-1) K (mg.g-1) P (mg.g-1) N (mg.g-1) ZÅ�Z¼Ìe 

ÃÂÌ» ±�]  ÃÂÌ» ±�]  ÃÂÌ» ±�]  ÃÂÌ» ±�]  ÃÂÌ» ±�]  (mg.L -1) 

49/0d 87/2c 41/0c 04/21d 45/11d 63/10c 82/0b 50/1cd 20/5b 15/16de |ÅZ�  
57/0a�
c 

88/2c 
49/0a�
c 

27/24a�
c 

72/13ab 37/14a 92/0ab 59/1b�d 61/5ab 33/18ab NAA  5 

51/0cd 93/2c 41/0c 
99/22a�
d 

85/12bc 11/13ab 92/0ab 69/1ab 06/5b 53/18a NAA  10 

63/0ab 83/2c 
50/0a�
c 

39/21d 23/13a�c 36/10c 95/0a 47/1d 41/5ab 09/16e NAD  25 

59/0ab 10/3bc 43/0c 29/20d 88/13a 89/12b 99/0a 77/1a 06/6a 
71/17a�
c 

NAD 50 

55/0b�
d 

89/2c 43/0bc 
76/22b�
d 

89/13a 89/12b 93/0a 55/1b�d 55/5ab 41/17bc BA 50 

56/0a�
d 

10/3bc 39/0c 82/21cd 93/12bc 51/12b 95/0a 63/1a�c 30/5b 16/17cd BA 100 

58/0a�
c 

71/3a 54/0ab 64/25a 69/12c 81/11bc 92/0ab 48/1cd 91/4b 
51/17a�
c 

 ¾ËÂ�500  

63/0a 52/3ab 59/0a 62/24ab 69/12c 35/12b 99/0a 61/1b�d 42/5ab 
19/18a�
c 

 ¾ËÂ�1000 
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¾Ì´¿ZÌ» ½Âf� �Å �{ t�� �{ É�Y{ ÊÀ » cÁZ¨e ­�f�» ¥Á�u Z] ÊËZÅ5 % �Y{ ÊÀ » ¥ÔfyY ¶«Y|u ½Â»�M)LSD (|¿�Y|¿.  
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Seasonality of micronutrients in leaves and fruits of ‘Soltani’ apple trees as affected by chemical 
thinning 
Mahvash Zarei2, Bahram Baninasab, Ali Akbar Ramin and Mohsen Pirmoradian 
Abstract: 
 
An experiment was carried out to investigate the effect of chemical thinner on seasonal patterns of 
macro nutrient concentrations of leaves and fruits ‘Soltani’ apple. The treatments consisted of 
naphthalene acetic acid (5 and 10 mgl-1), naphthalene acetamide (25 and 50 mgl-1), benzyladenine 
(50 and 100 mgl-1) and sevin (500 and 1000 mgl-1). Leaves and fruits were sampled every 30 d. from 
42 days after full bloom to fruit harvest. All samples were analyzed for N, P, K, Ca and Mg. The 
results showed that leaf concentrations of N and K decreased; Ca and Mg increased; and P remained 
relatively stable throughout the growing season. In fruit, the all nutrient concentrations decreased 
gradually with fruit growth. Fruit thinning increased concentrations of N and K in leaf, and P, K and 
Mg in fruit.  
Key words: Apple, Fruit thinning, Macro nutrient, Seasonal pattern, 
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