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¾»Â§ �{ ÉZq ÊÅZÌ³ \Ë�� Á Ê]M �ZÌ¿ ¾ÌÌ e  
 

Ê¨Ì�· �Ì» |Ìn» |Ì�) 1(,Ê¼Ì¸� |n» �Á�Â¯ ) 2(  
1���|» dÌ]�e ÃZ´�¿Y{ Ê¼¸� cZÌÅ Â�� )½Y�Æe( 2 ���|» dÌ]�e ÃZ´�¿Y{ |��Y Ê�ZÀ��Z¯ ª]Z� ÉÂn�¿Y{   

  
À» �Y É�ZÌ�] �{ÉZq ª�Z º¯ Ã�Á{ �{ \�ZÀ» Ê¸Ì¼°e É�ZÌ]M ¹Zn¿Y ,�Â�¯ µZ¼� �Ìy Ê» Ê]M  ÄmÂe ¶]Z« �ËY�§Y Ä] �nÀ» |¿YÂe

{{�³ t�� |uYÁ �{ {�°¸¼� . Ä¬�À» �{ ÉZq �Àe \Ë�� Á |Ì·Âe �]Ze ,ÊÅZÌ³ \Ë�� ,Ê]M �ZÌ¿ ¾ÌÌ e ÉY�] Ê¬Ì¬ve ,Zf�Y� ¾ËY�{
 ½ÔÌ³ ½Zf�Y �{ ¾»Â§ ½Zf��Æ� Ã|Ë�|� ¹Zn¿Y.�{ ®e Ê¿Y�Z] É�ZÌ]M ºf�Ì� �Y ªÌ¬ve ¾ËY  ÄyZ� |Ë{�³ Ã{Z¨f�Y ÉY . ÉZÅ�Z¼Ìe

 ¶»Z¯ É�ZÌ]M�Z¼Ìe Ä] ,Êf§ZË�{ [M ½Y�Ì» �Z�Y �] É�ZÌ]M)I4( �«Z¿ É�ZÌ]M ÉZÅ�Z¼Ìe ,)I3 , I2Á I1 (É�ZÌ]M ½Á|] �Z¼Ìe Á)I0 (
ºÌ�¬e  �Y�°e �Å �{ Á É|À] )�Y�°e Ä� �Â¼n» �{ (c�Â� Ä]¿|� [Zzf¿Y d]Zi | .|�� Ã�Á{ Ê� �{)ÃZ» �Æ» Ze d�Æ^Ë{�Y( ,

Ä] Äf¨Å c�Â�  ª¼� Ze Ê¿�Á �Á� Ä] ­Zy �{ {ÂmÂ» d]Â�� ,ÉY90Êf¿Z�   ,Êf]Â�� ½ÔÌ] �Á� �Y Ã{Z¨f�Y Z] �b� Á ¾ÌÌ e É�f»
 Ê «YÁ ©� e /�Ìz^eÉZq|� Ä^�Zv»  .{�ÁM�] Z]ETo ¾¼Àa �Á� �Y  Ä^�Zv» �Ì¿ ÊÅZÌ³ \Ë�� ,Ã�Á{ ½Z¼Å �{ hÌf¿Z» /|Ë{�³  . �{

 ÉZÅ�Z¼Ìe �{ Ê «YÁ ©� e /�Ìz^e ¾Ì´¿ZÌ» ,|�� Ã�Á{ Ê�I4 Á I0Ä]   Z] µ{Z » \Ìe�e457Á 256Ê¸Ì»  |Ë{�³ ¶�Zu �f» . \Ë��
 Ê]M º¯ Ã�Á{ �{ ÉZq ÊÅZÌ³){Y{�» Á �Ìe ,{Y{�y ( ¾Ì] ¶»Z¯ É�ZÌ]M �Z¼Ìe ÉY�]8/0 Ze 9/0|� ¶�Zu  . Ä] ÉZq dÌ�Z�u \Ë��

�Àe)ky ( Z] �]Y�]37/1Ä]  |»M d�{.   
  

Ä»|¬»  
 ÉZq d�¯)L. Camellia sinensis ( Ê�Y�Y �{ �f�Ì] ,�Â�¯ µZ¼� É�Z°ËZq ª�ZÀ» �{ Ä/ËZbÅÂ¯ Á ºË{ ÉY Á    µ{Z/ » Êv�/�32 

   �Zf°Å �Y�Å Ê» c�Â� {�Ì³ .      |�� Ã�Á{ Ä] ÄmÂe Z] )  ½Z]M Ze d�Æ^Ë{�Y (        �Y Êy�] �{ Ê£Z] ÃZÌ³ ¾ËY Ê¸Ì¼°e É�ZÌ]M ,Ê¼Ì¸«Y �ËY�� Á
ÃZ»    ÉZÅ   |�� Ã�Á{)  �ÂË�Æ� Ze {Y{�y (  d�Y �Ë~aZ¿ [ZÀfmY.      Ê» É�ZÌ]M tÌv� dË�Ë|» µZ¼�Y Á Ä»Z¿�] ¾ËÁ|e  �ËY�§Y �] ÃÁÔ� |¿YÂe

       ½ZË� ,Ê§��» [M ZË t�� |uYÁ �{ {�°¸¼�           |ËZ¼¿ ½Y�^m �Ì¿ Y� [M �]ZÀ» {Â^¼¯ �Y Ê�Z¿ ÉZÅ .         Á \/�ZÀ» É�Z/Ì]M Ä/»Z¿�] ¾ËÁ|e �{
     É�ZÌ]M �{ [M ¥��» ÊËM�Z¯ {Â^Æ]                  d/�Y d/Ì¼ÅY �WZ/u �ZÌ�/] ÃZ/Ì³ {�°¸¼� �]Ze Á ÊÅZÌ³ \Ë�� ,©� e /�Ìz^e ¾ÌÌ e , .   ¾/ËY �{

|Ë{�³ ¾ÌÌ e ½ÔÌ³ ½Zf�Y �{ ¾»Â§ Ã|Ë� Ä¬�À» �{ ÉZq �Àe \Ë�� Á |Ì·Âe �]Ze ,ÊÅZÌ³ \Ë�� ,Ê]M �ZÌ¿  ªÌ¬ve.  
   

�Á� Á {YÂ» ZÅ  
            Æ� Ê]�£ [ÂÀm �{ �«YÁ ,Ã|Ë� Ä¬�À» �{ ÉZq ÃZÌ³ ÉÁ� ªÌ¬ve ¾ËY   ¾»Â§ ½Zf��) ½ÔÌ³ ½Zf�Y (   |/� Y�/mY .      Ä/ �« É�Z/Ì]M ÉY�/]

      ÄyZ� ®e Ê¿Y�Z] É�ZÌ]M ºf�Ì� �Y Ê�ËZ»�M    |Ë{�³ Ã{Z¨f�Y ÉY .              É�Z/Ì]M �Z/¼Ìe Ä/] Êf§Z/Ë�{ [M ½Y�/Ì» �Z/�Y �/] É�Z/Ì]M ÉZÅ�Z¼Ìe
¶»Z¯)I4(   É�ZÌ]M ½Á|] �Z¼Ìe ,)I0 (   �«Z¿ É�ZÌ]M ÉZÅ�Z¼Ìe Á)I1  ,I2 ÁI3 (   �Y�« �Â¯~» �Z¼Ìe Á{ ¾Ì]|¿|� Ã{Y{ .  �/] É�ZÌ]M ½Z»� Á c|»

   �Zb]M ��Za c|� ÉZÀ^»      �Z¼Ìe �{ ZÅI4      Ze d]Â�� �ÅZ¯ ,40     ��f/�{ ¶]Z« [M |��{ )٪40MAD= (     ª/¼� Z/e90  Êf¿Z/�     É�/f»
Ä»Z¿�]   |Ë{�³ É�Ë� .Ä¿Â¼¿   c�¯�Y Êf]Â�� É�Ì³ Äf¨Å c�Â� Ä] Ê�ËZ»�M ÉZÅ  ¹Zn¿Y ,É�ZÌ]M ¶^« ½Z»� �{ Á ÉY d§�³ .   //�Ìz ê ½Y�/Ì»

e    |� Ä^�Zv» ­Zy [M Ê¼nu ½ÔÌ] ªË�� �Y ÉZq Ê «YÁ ©�. �m�» ÃZÌ³ ©� e /�Ìz^e)ETo (¾¼Àa �Á� �Y    ®/¼¯ Z/] Á hÌf¿Z» /
 Ä»Z¿�]Cropwat d�{ Ä]  ÊÅZÌ³ \Ë�� �Y|¬» �b�Á |»M)Kc (Ã�Á{ �{ ÉZq |Ë{�³ Ä^�Zv» ,|�� Ã�Á{ Ê� �{ cÁZ¨f» ÉZÅ .  
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hv] Á lËZf¿  
   ÊÅZÌ³ \Ë�� cY�ÌÌ¤e Ê���])KC(    {Y{ ½Z�¿ )¶°�1 (         ±�] {Y| e Ä] ÄmÂe Z] |�� Ã�Á{ ÉY|f]Y �{ Ä¯     Ã�Z�/yZ� Á ZÅ      �/f¼¯ ÉZ/Å

  d�Y{�] Ä] d^�¿             Z] �]Y�] Á ½Y�Ì» ¾Ë�f¼¯ ÉY�Y{ ÊÅZÌ³ \Ë�� ,�´Ë{ ÉZÅ58/0 {Â]  .       ÊËYÂ/Å Á [M �ËY�/� {Â^Æ] Á ½Z»� d�~³ Z]
  ±�] {Y| e �ËY�§YÁ    Ã�Z�yZ� Á ZÅ        ½Y�Ì» ,ÄeÂ] �Å �{ ÉZq µZ § ZÅ        d§ZË �ËY�§Y ,¶»Z¯ É�ZÌ]M �Z¼Ìe �{ \Ë�� ¾ËY  .Ä]  É�Â�     �{ Ä/¯

    ¾Ì] �Â¯~» �Z¼Ìe ÉY�] \Ë�� ¾ËY cY�ÌÌ¤e ,{Y{�» Á �Ìe ,{Y{�y ÃZ» Ä�8/0 Ze 9/0|»M d�{ Ä]  .  Ê]Z/f§M cZ�Z� ,Z»{ Ê^�¿ �ÅZ¯ Z]
              d�Y{�] �{ Á Äf§ZË �ÅZ¯ ÊÅZÌ³ \Ë�� ,ÃZ» �ÂË�Æ� �{ µÂ�v» ½Y�Ì» ÄnÌf¿ �{ Á   Za ÉZÅ    �Y|¬» Ä] Ê¿ZË72/0      {�/¯ Y|/Ìa µ�/Àe  .  Z/]

         ÉZÅ�Z¼Ìe ÉY�] \Ë�� ¾ËY �Y|¬» ,­Zy [M {Â^¼¯ ½Y�Ì» �ËY�§Y I0 , I1   , I2   Á I3  d§ZË �ÅZ¯  .Ä]  É�Â�            ÃZ/» {Y{�/» �/yYÁY �{ Ä/¯ )
  Ê]M º¯ Ã�Á{ (       Z] �]Y�] �Â¯~» ÉZÅ�Z¼Ìe ÉY�] \Ë�� ¾ËY �Y|¬»27/0 ,39/0, 60/0Á 77/0Ä]   |/»M d�{ . Z/Ì¿Y�¿Ze �{   ÊÅZ/Ì³ \Ë�/� 

           ¾Ì] [Â��» Á ¹�³ ¶�§ �{ ¶»Z¯ É�ZÌ]M ÉZÅ�Z¼Ìe ÉZq8/0   Ze 9/0         ¾Ì/] ®�/y Á ¹�/³ ¶�/§ ½ZËZa �{ É�ZÌ]M ½Á|] ÉZÅ�Z¼Ìe Á 
3/0   Ze 4/0  |Ë{�³ ��Y�³ )1 .(¶°�)2 (  Ê³|¿�Z] �Z»M Á       Ê» ½Z�¿ Ä¬�À» �{ c|» Ê¿ÓÂ� ÉZÅ       Z/] ,ÉZ/q |/�� Ã�Á{ ¶/ËYÁY Ä/¯ |Å{

 ��Z] ½Z»�    ¬]Z�» Ê¸�§ ÉZÅ           {�Y|¿ É�ZÌ]M Ä] �ZÌ¿ ÓÂ¼ » Ã�Á{ ¾ËY �{ ÉZq Á {�Y{ d . xË�Ze �{ É�ZÌ]M ¾Ì·ÁY12 �Á� ÃZnÀa Á {Y{�y 
     d§�³ ¹Zn¿Y |�� �Á�� �Y �a .     Ê]M º¯ �ËY�� �{ Ê¸¯�Â� Ä])    ÃZ»�ÂË�Æ� Ze {Y{�y µÁY Ä¼Ì¿ (         Ä/] ,Ê¿Y�Z/] É�Z/Ì]M Ä^e�» d�Å Ê�

  ½Y�Ì»250 Ê¸Ì»        �Z¼Ìe Ä] [M �f»I4  |� Ã{Y{  .  �{    ÉZÅ�Z¼Ìe ,Ã�Á{ ¾ËYI1   Ze I3 Ä]     \Ìe�e44  ,105 Á 170 Ê¸Ì»        d/§ZË�{ É�Z/Ì]M [M �f»
|¿{Â¼¿ .         É�ZÌ]M ½Á|] �Z¼Ìe �{ ­Zy d]Â�� cY�ÌÌÌ¤e |¿Á�)¶°�2 (              Z/] Ä]Z�/» É�Z/Ì]M ¾Ì·ÁY ½Z»� Ze ,�«Z¿ É�ZÌ]M Z] ÉZÅ�Z¼Ìe Á
  �Z¼ÌeI4 {Â]  .     Ze ½Z»� ¾ËY �Y13 �{ ­Zy d]Â�� ½Y�Ì» ,ÃZ» �ÂË�Æ� Ä] Á Ã{�¯ Y|Ìa �ÅZ¯ ZÅ�Z¼Ìe ¾ËY ¾ÌËZa lË�|e   Ä/Ì¸ze ½Y�Ì» �Y �e

   Ä] ,Äf§�³ �Y�« �Zn»  É�Â�   ÄeÂ] Ä¯     �ÅZ/¯ c|/� Ä/] {�°¸¼� ½Y�Ì» ��Zy ¾Ë|] Á |Àf§�³ �Y�« Êf]Â�� �Àe �ËY�� dve ÉZq ÉZÅ
d§ZË .  xË�Ze �{ Ê³|¿�Z] �Á�� Z] �b�14Ã|Ë{�³ ½Y�^m ­Zy �{ {ÂmÂ» d]Â�� {Â^¼¯ ,�ÂË�Æ�  |Ì/�� Ê�Y�� dÌ§�� |u Ä] Á  .

            Ê» �Á� {Â¿ {Á|u �{ ,ªÌ¬ve ¾ËY �{ Ê]M º¯ �Á{ ¶¯ ¾ËY�]ZÀ] |�Z] .    ©�/ e //�Ìz^e ¶/]Z¬» �{ ®�y ÉZq {�°¸¼� cY�ÌÌ¤e Ê���]
  Ê» ½Z�¿ Ê «YÁ         ÊËÓZ/] Ê´f�/^¼Å Ä/¯ |/Å{)95/0= 2R (       {�Y{ {Â/mÁ �/Ì¤f» Á{ ¾Ì/] .         Ä/·{Z » ¾/ËY �Z/�Y �/])42/892� [ETa] 

803/6Y[N2] =  (Ê» �ËY�§Y ÉZq {�°¸¼� ,Ê «YÁ ©� e /�Ìz^e ½Y�Ì» �ËY�§Y Z] Ä] ,|]ZË É�Â�     ¾Ë�f�/Ì] ,�ËZ/»�M �ËY�/� �{ Ä¯
         Z] µ{Z » ©� e /�Ìz^e �{ ÉZq {�°¸¼� ½Y�Ì»458 Ê¸Ì»       ¥��» Á �f»180    |� ¶�Zu ½�Á�fÌ¿ ¹�³Â¸Ì¯  . º/Å        d/§Y cY�/ÌÌ¤e ¾Ì/Àq

        e /�Ìz^e Ê^�¿ d§Y cY�ÌÌ¤e ¶]Z¬» �{ {�°¸¼� Ê^�¿         Ê]M �Àe Ä] ÉZq d»ÁZ¬» ½Y�Ì»  ¥� » Ä¯ ©�  )   �À/e \Ë�/� (    �/]Y�] d/�Y
37/1     cY�ÌÌ¤e \Ë�� Z] 93/0 Ä]    |»M d�{ .         �/Å ÉY�Y Ä/] ,�ËZ»�M �ËY�� �{ ¾ËY�]ZÀ]10   //�Ìz^e �ÅZ/¯ |/��{      Ä/] d^�/¿ ©�/ e

/�Ìz^e        ,¶Ì�¿Zfa |Ì·Âe Ä] d^�¿ ÉZq µÂ�v» |Ì·Âe ,¶Ì�¿Zfa ©� e7/13Ê» �ÅZ¯ |��{  |]ZË .ve   ¾/ËY Ä/¯ {Y{ ½Z�¿ ¦¸fz» cZ¬Ì¬
    ½Â¸¯ Á µÂ�§ ÉY�] \Ë��       ¾Ì] ÉZq cÁZ¨f» ÉZÅ2/1   Ze 7/1  Ê» �ÌÌ¤e   |À¯)2Á1 .(           �Z�/u Êf]Â/�� �À/e Ä/] d^�¿ ÉZq ¾ËY�]ZÀ]

Ê» �Y{�Ây�] ÊÆmÂe ¶]Z« dÌ¼ÅY �Y ½M É�ZÌ]M dË�Ë|» Á Ã{Â] |�Z] .  

|�� Ã�Á{ Ê� Ê³|¿�Z] Á É�ZÌ]M ½Y�Ì» Á ­Zy d]Â�� cY�ÌÌ¤e .2¶°�
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 Abstract 
In tea plantation regions, in northern part of the country, application of supplemental irrigation 

during dry periods (draught) in conjunction can significantly improve tea yield in unit area. In 
this regard the research was conducted for determination of water necessity, crop coefficient, 
production function and tea stress coefficient in Fouman suburb in Guilan province. A line source 
sprinkler irrigation was used. Irrigation treatments consist of full irrigation (I4), deficit irrigation 
(I3, I2 and I1) and no irrigation (I0) in three replicate. During the growing period (April - Sep), soil 
moisture up to the depth of 90 cm was determined gravimetrically and actual crop water use was 
calculated from mass balance equation weekly. Reference evapotranspiration (ETo) was 
estimated by Penman-Montieth equation and was used to estimate tea crop coefficient. In 
growing period, the actual tea water use of I4 and I0 were computed to be 457 and 256 mm. Tea 
crop coefficient during dry period (June, July and August) ranged from 0.8 to 0.9. Crop resistance 
factor (Ky) for tea was found to be 1.37.  

 

  
  


