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�¸¯ |Ë�¸¯ {Â¯ �Y Ã{Z¨f�Y Ê���]ºÌ)CaCl2 (Ê�Za µÂ¸v» c�Â� Ä]  ÃÂÌ» Êf¨� �ËY�§Y �{

ÉÂÌ¯(Actinidia deliciosa)  
  

®¸°�Y Ê¬¸y �Z^� Á Ê«{Z� Ê¨��» ,®¸°�Y Ê¬¸y Ê¸� ,Ä¨ËZ� Z¿Y|¿Z»  
½ZnÌÅÓ |uYÁ Ê»Ô�Y {Y�M ÃZ´�¿Y{ Ê Ì^� �]ZÀ» Á É��ÁZ�¯ Ã|°�¿Y{  

 
Ì» É�Z^¿Y �¼� �{ Ã|ÀÀ¯ {Á|v» ¶»Z� ¾Ë�f¼Æ» ÃÂÌ» ½|� ¹�¿{�YÂËZÅ º«� ÉÂÌ¯ ÃÂ(Actinidia 

deliciosa(A.Chev)C.F.Liang et A.R. Ferguson, ‘Hayward’)|�Z] Ê».�Y �a ÉZÅ�Á� ÉZÀ » Ä] É�Z^¿Y �¼�
Êf¨� Ä] ½|Ì�� Ze ÃÂÌ» d�Y{�]N8/11d�Y ¶°�» Ê¼¯ ½M ¾ÌÌ e Ä¯ |�Z] Ê».ÉÁ� ÉÂÌ¯ ÃÂÌ» ¾Ì¬¬v» Á �Zne ,½Y�Y{ �Z^¿Y

Y|Æ´¿ d¨� ÉZÆÅY�ÉZ»{ �{ É�Y{ �Z^¿Y Ã�Á{ µÂ� �{ ÉÂÌ¯ ÃÂÌ» d�0Z] ÉZÅ�Z^¿Y �Y Ã{Z¨f�Y Á ¾¸ÌeY �iY �ÅZ¯ {Y�´Ìf¿Z� Äm�{
|Àf�Å Ê���] µZu �{ Ã|� µ�fÀ¯ �¨�¼eY.¹Zn¿Y ¶Ë�Âf¯Z§ �ËZ»�M c�Â� Ä] Ê§{Z�e ¶»Z¯ ÉZÅ ­Â¸] s�� \·Z« �{ �ËZ»�M ¾ËY

|Ë{�³.µÂ¸v» ¶uY�» µÁY �Âf¯Z§ �ËZ»�M ¾ËY �{Ä] µÂ¸v» c�Â� Ä] {Â¯ |� Ã{Z¨f�Y {Â¯ ÉZÅ d�¸£ ¹Á{ �Âf¯Z§ Á Ê�Za
ÉZÆf�¸£)0,5/0,1,75/1,2Á5/2|��{(|°r] ½M �Y µÂ¸v» cY��« Ä¯ Êe�Â� Ä] ÉÂÌ¯ ­Ze ÃÂÌ» Á ÄÀe , Ä«Z�, ±�] ÉZÆ»Y|¿Y

|� Ã|Ì�Za,.|¿|� É�Y|Æ´¿ {Y�´Ìf¿Z� Äm�{ �¨� ÉZ»{ �{ Ã|� d�Y{�] ÉZÅ ÃÂÌ».¬» lËZf¿�Z] Á{ Ä¯ {Y{ ½Z�¿ ¾Ì´¿ZÌ» Ä�ËZ
t�� �{ É�Y{ ÊÀ » cÁZ¨e É�Z»M ��¿ �Y Á {Â] �f�Ì] ÃÂÌ» Êf¨� �¨u ��¿ �Y ��Za �Z] ®Ë Ä] d^�¿ ºÌ�¸¯ |Ë�¸¯ ��Za5%

d�¸£ �ËY�§Y Z] Êf¨� cÁZ¨e ¾ËY Á {Â] �f�Ì] ÃÂÌ» Êf¨� É�Z³|¿Z» ½Y�Ì» ºÌ�¸¯ |Ë�¸¯ {Â¯ d�¸£ ¾f§� ÓZ] Z] ¾ÌÀr¼Å d�Y{
Ì]t�� �{ É�Y{ ÊÀ » cÁZ¨e ZÅ �Z¼Ìe ¾5%d�Y{.Ê�Zb·Â¸v» �Z]Á{ Ä¯ {Y{ ½Z�¿ ¦¸fz» ÉZÆf�¸£ Á Ê�Zb·Â¸v» �Y�°e ¶]Z¬f» �iY

ÉZÆf�¸£ Z]2Á5/2d�¸£ �Y Ã{Z¨f�Y Ä°ÌËZn¿M �Y Ê·Á |Àf�Y{ Y� �ÌiZe ¾Ë�f�Ì] Ä¿Zy{�� �{ ÉÂÌ¯ ÃÂÌ» Êf¨� �¨u �{ |��{5/2
Zfy�{ �{ É�Â�³�] h�Z] |��{|Ë{�³ ½.d�¸£ �Y Ã{Z¨f�Y5/2{Â� Ê¼¿ ÄÌ�Âe |��{.d�¸£ Z] Ê�Zb·Â¸v» �Z] Á{5/1|��{

t�� �{ �Z^¿Y �{ ÃÂÌ» Êf¨� �¨u ��¿ �Y É�Y{ ÊÀ » ¥ÔfyY É�Z»M ��¿ �Y5%d�¸£ Z]5/2%Za �Z] ®Ë Á d�Y|¿ ��.

Ä»|¬»
Ê³|¿�Z] Z] [Â��» É�Ì�»�³ Ä¼Ì¿ ÉYÂÅ Á [M ÉY�Y{ ½Y�ËY µZ¼�800�1200d�Y �f¼Ì¸Ì».�{ ÉY Ã�Á{ ÉZ/Å Z»�/� ¶/Ì·{ Ä/] Z»Y

ZÆ·Z� �Y Êy�])�Y �f¼¯ Ä] �Z¬¿ Êy�] �{ Z»{ Ä¯10��{ {�YÂËZ/Å º/«� ÉÂ/Ì¯ É{Z�/f«Y dÌ¼ÅY ¶Ì·{ Ä] |�� Ê» {Y�´Ìf¿Z� Äm�{
{Â� Ê» Ã{Á�§Y ½Y�|¿�Z» Á ½ÔÌ³ �{ ½M d�¯ t�� �] Ä·Z� �Å ½Y�ËY µZ¼�.¹|/� Á d�/¯ d/Ì¼ÅY Ä/] ��¿ÃÂ/Ì» ¾/ËY É�ÁM�/§

Ã{�ÁZÌ¿ ¶¼ ] É�iÂ» ¹Y|«Y µÂ�v» ¾ËY É�ÁM�§ Ä] d^�¿ Ê�Â�y Á Êf·Á{ cZ��Â» �Y ®ÌrÌÅ ½ÂÀ¯Ze Êf»Ô� ��¿ �Y |À¼���Y
�{Z/� �Â�¯ �Y k�Zy Ä] ½M �f�Ì] Á |�� Ê» ¥��» Ä] �Â�¯ ¶yY{ d�Y{�] �Y | ] É�Ây Ã�Ze c�Â�] ÃÂÌ» ¾ËY \¸£Y Y~· , |¿Y

{Â� Ê».
ÉÂÌ¯ ÃÂÌ»{{�³ Ê» d�Y{�] ÃZ» ½Z]M µÁY Ä¼Ì¿ �{.ÉZÅ|^� �{ Á25/20É�Y|Æ´¿ µZ¼� ÉZÅ Ä¿Zy{�� �{ Á É�ÁM �¼m ÊËÂ¸Ì¯
{{�³ Ê».ÃÂ/Ì» ÊnÀ/� |/À« �Z/�Y �/] cZ/£Z] �Y ÉÂ/Ì¯ µÂ�/v» ½Y�Y|/Ë�y Z/Ë ½Y�Y|/£Z] ��Âe �«Â¼] Á tÌv� d�Y{�] ¹|�

Refractometer{Â� Ê¼¿ ¹Zn¿Y ªÌ«{ �Â�].
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� |ËZ] ÉÂÌ¯½Y�Ì» Ä] ¡Z] �{ ½M µÂ¸v» |»Zm {YÂ» ½Y�Ì» Ä¯ |� d�Y{�] Ê¿Z»6,5%|�Z] Ã|Ì��.Ä¯ d�Y Ê¿Z»� Ê³|Ì�� ¾Ë�f�Ì]

lÀ� Êf¨� Z] Ã|� É�Ì³ Ã�Y|¿Y ÃÂÌ» d�Â³ �Z�§1)­Â¿ Z]8�f¼Ì¸Ì»(½Y�Ì» Ä]14|�Z] Ã|Ì�� �f�Ì] ZË Á�Ì¿ |¿Âa.ÉÂÌ¯ ÉZÅ ÃÂÌ»

�Y{�Z ¿̂Y Ã�Á{ µÂ� �{ Ã|� d�Y{�] �Ë{|ÀËZ¼¿ Ê» �¨u �fÆ] Ã|� d�Y{�] {Á� ÉZÅ ÃÂÌ» Ä] d^�¿ Y� {Ây Êf¨� É.Ã�Á{ �Y �a
Êf¨� �{ �Y�Z] Ä] ZÅ ÃÂÌ» µZ¬f¿Y ,É�Y{�Z^¿Y5|Å{ �ÅZ¯ Y� ¶¼u ¹Z´ÀÅ ÉZÆ¿Z°e �Y Ê�Z¿ \Ì�M |¿YÂe Ê» �f�Ì] ZË Á�Ì¿ |¿Âa.ÃÂÌ»

½Z»� �{ ºÅ É�f�Ì] µÂ¸v» |»Zm {YÂ» ½Y�Ì» Ã|� d�Y{�] �Ë{ ÉZÅd�Y{ |ÀÅYÂy ¥��» ½Z»� �{ ºÅ Á d�Y{�] (Crisosto, 

et al., 1999).
{�YÂËZÅ º«� ÉÂÌ¯ ÃÂÌ» É�Z^¿Y �¼� �{ Ã|ÀÀ¯ {Á|v» ¶»Z� ¾Ë�f¼Æ» ÃÂÌ» ½|� ¹�¿(Actinidia 

deliciosa(A.Chev)C.F.Liang et A.R. Ferguson, ‘Hayward’)|�Z] Ê».�Y �a ÉZÅ�Á� ÉZÀ » Ä] É�Z^¿Y �¼�
» d�Y{�]Êf¨� Ä] ½|Ì�� Ze ÃÂÌN8/11d�Y ¶°�» Ê¼¯ ½M ¾ÌÌ e Ä¯ |�Z] Ê».

ÉZ»{ �{ É�Y{ �Z^¿Y Ã�Á{ µÂ� �{ ÉÂÌ¯ ÃÂÌ» d�Y|Æ´¿ d¨� ÉZÆÅY� ÉÁ� ÉÂÌ¯ ÃÂÌ» ¾Ì¬¬v» Á �Zne ,½Y�Y{ �Z^¿Y0Äm�{
|Àf�Å Ê���] µZu �{ Ã|� µ�fÀ¯ �¨�¼eY Z] ÉZÅ�Z^¿Y �Y Ã{Z¨f�Y Á ¾¸ÌeY �iY �ÅZ¯ {Y�´Ìf¿Z�. 

ÉZ»{ �{ É�Y{�Z^¿Y Ã�Á{ µÂ� �{ ÉÂÌ¯ ÃÂÌ» d�Y|Æ´¿ d¨� ÉZÆÅY� ÉÁ� ÉÂÌ¯ ÃÂÌ» ¾Ì¬¬v» Á �Zne ,½Y�Y{�Z^¿Y0Äm�{
|Àf�Å Ê���] µZu �{ Ã|� µ�fÀ¯ �¨�¼eY Z] ÉZÅ�Z^¿Y �Y Ã{Z¨f�Y Á ¾¸ÌeY �iY �ÅZ¯ {Y�´Ìf¿Z� (Ritenour, et al., 1999).

Y�§ ÉZÅ ÃÂÌ» �Y ÉÂÌ¯ ÃÂÌ» Ä°ÌWZn¿M �YY�³�٢{Á|u ½M |À« |ËZ] |�Z] Ê»5/6/2/6|��] �f»Âf¯Y�§�.Ä¿Zy{�� �{ Á d�Y{�] Ze
{{�³ �Z^¿Y.½ZÌf§Y�� Á Ê¼ÌÅY�]Y)1375.(Ê¿Z»� �Â�¯ µZ¼� �{ ÉÂÌ¯ ÃÂÌ» d�Y{�] ÉY�] ½Z»� ¾Ë�fÆ] Ä¯ |¿{Â¼¿ ¹Ô�Y Ê��Y�³ Ê�

{Á|u ½M |À« Ä¯ d�Y5/7.Ze7/7.|�Z])½ZÌf§Y��,Ã�Ì£ Á,1375.(Ê» Äf�Z�¿ ÊËÓZ] �Ë{Z¬» ÉY�Y{ ÉÂÌ¯ ,ÃÂÌ» d�Y{�] ¹Z´ÀÅ �{
|�Z] Ê» Äf�Z�¿ �Ì·Á�|ÌÅ d¸� Ä] �f�Ì] Ä¯ {Â� Ê» �]Y�] Á{ ÃÂÌ» �{ µÂ¸v» |»Zm {YÂ» ÉYÂfv» ½|Ì�� Ã�Á{ µÂ� �{ Ä¯ |�Z] 

(Gordon Michell, 1990)
�a É�Â·ÂË�Ì§ Z] ÊWZÀ�M ¹|� ¶Ì·{ Ä] ½Y�Y|£Z] �j¯Y Ä¿Z¨�Zf»{Á� Y� Z/Å ÃÂÌ» 0Z^·Z£ , ZÅ Ä¿Zy{�� �{ ÃÂÌ» ¾ËY É�Y|Æ´¿ Á d�Y{�] �Y

|ÀËZ¼¿ Ê» �Z^¿Y ZÅ Ä¿Zy{�� �{ ZË |ÀÀ¯ Ê» Ä��� ZÅ�Y�Z] Ä] �]Â¿ c�Â�] ZË Á Ã{Â¼¿ d�Y{�].
/³ Ê» Ä¿Zy{�� �{ ÃÂÌ» \Ë�ze Á {Z�§ cZ^mÂ» ÃÂÌ» �{ |À« �¼ne ½Á|] Á ¹�¿ Ä¿Zy{�� �{ d�Y{�] �Y | ] ZÅ ÃÂÌ»0Z/fËZÆ¿ Ä/¯ {{�

c|¼] Y� ÉÂÌ¯ ÃÂÌ» ½YÂe Ê» �j¯Y|u4{Â¼¿ �¨u cY�{Z� dÆm Á É�Y|Æ ¿́ Ä¿Zy{�� �{ ÃZ».
¶/]Z« �Ë{Z¬» Ä·Z� �Å Ä¯ d�Y ½M �Y Ê¯Zu Ä¿Zy{�� �{ ½M É�Y|Æ´¿ Á d�Y{�] �Y �a Á ÉÂÌ¯ ��Á�a Á d�¯ �Y Ê¸¼� cZÌ]�ne

Ã|Ì�Âa ½|� ¹�¿ �iY �] Ä¿Zy{�� �{ ÉÂÌ¯ ÃÂÌ» �Y ÊÆmÂe{Á�Ì» ¾Ì] �Y Á Ã|�.�Y Ã{Z¨f/�Y Z/] Z/e ºÌf�Y{ ½Y�] Ê � �ËZ»�M ¾ËY �{
ºÌÅ{ �ËY�§Y Y� ÉÂÌ¯ ÃÂÌ» É�Y{�Z^¿Y Ã�Á{ µÂ� ºÌ�¸¯ |Ë�¸¯ {Â¯.

ZÆ�Á� Á {YÂ»
Ê�Â�y ¡Z] ®Ë �{ �ËZ»�M ¾ËY3|/� ¹Z/n¿Y ½ÔÌ/³ ½Zf/�Y �{ �«YÁ {Á�´À· ½Zf��Æ� Ä¸»Â¯ �z] �{ É�Zf°Å.��/Å �Y �/a

Á Ä¿Zf�»�ÃZ» ¾¼Æ] �{ ½M ¹Z¼eY86|¿|� [Zzf¿Y Ê§{Z�e �Â�] ��¿ {�Â» ½Zfy�{.¶/»Z¯ ÉZ/Å ­Â/¸] s�/� \·Z« �{ �ËZ»�M ¾ËY
|Ë{�³ ¹Zn¿Y ¶Ë�Âf¯Z§ �ËZ»�M c�Â�] Ê§{Z�e.{Â/¯ ÉZ/Æf�¸£ ¹Á{ �Âf¯Z/§ Á Ê/�Za µÂ/¸v» ¶/uY�» µÁY �Âf¯Z§ �ËZ»�M ¾ËY �{

                                                 
1 penetrometer 

2 Climacteric 
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» É�Y{�] Ä¿Â¼¿ ¶uY�» ¹Â� �Âf¯Z§ Á Ã|� Ã{Z¨f�Y|¿{Â] Ä¿Zy{�� �Y ZÅ ÃÂÌ.ºÌ�/¸¯ |/Ë�¸¯ É�Zne {Â¯ �Y �ËZ»�M ¾ËY �{)CaCl2(

Y�fe Ä¿Zy�Z¯ dyZ�3Ê°·Â/a ÉZÅ Ä¿Y{ c�Â�] ZÌ·ZfËY �Â�¯,4|/� Ã{Z¨f/�Y.ÉZ/Æf�¸£ Ä/] µÂ/¸v» c�Â/� Ä/] {Â/¯)0,75/0,1,

5/1,2Á5/2|��{(Êf�a Ä·Â¯ �Zb¼� Z] É�b�Y c�Â� Ä]0ºnu Ä]22±�] ÉZÆ»Y|¿Y Ä] �fÌ·Ä/] ÉÂ/Ì¯ ­Z/e ÃÂ/Ì» Á Ä/Àe , Ä«Z�,
|� Ã|Ì�Za , |°r] ½M �Y µÂ¸v» cY��« Ä¯ Êe�Â�.

xË�Ze �{ µÁY Ä¸u�»5/4/1387|¿|� Ê�Za µÂ¸v» �ËZ»�M Á{ �Å ÉY�].
xË�Ze �{ ¹Á{ Ä¸u�»5/8/1387d§�³ ¹Zn¿Y Ê�Za µÂ¸v» ¹Á{ �ËZ»�M ÉY�] �¬§ d�Y{�] �Y ¶^« Äf¨Å ®Ë.
ÃÂÌ» ��« É�Ì³ Ã�Y|¿Y�/a d/§�³ ¹Zn¿Y �Ì·Â¯ Z] ÃÂÌ» d�Y{�] ¹Z´ÀÅ �{ Á ºË|� |Ë�¸¯ {Â¯ Ê�Za µÂ¸v» s�� ÉY�mY �Y ¶^« �{

�ËZ/� Z/] ½Z�/°Ë �Â¯~/» s�� Á ¡Z] ÉÁ� �] ½M µ�fÀ¯ Á Ä¿Zf�]Ze ��Å Á É�ZÌ]M ºÌ�Àe ¶Ì^« �Y Ê£Z] ÉZÅ d^«Y�» Ê�Za µÂ¸v» �Y
|� ¹Zn¿Y ¡Z] ½Zfy�{.
�{ ZÅ ÃÂÌ» d�Y{�]15ÃZ» ½Z]M86|� �Z£M.ÉZ/Å Ã�Y|/¿Y �{ Ê°Ìf/�Ôa ÉZÅ|^/� �{ ½Y�³�Z/¯ �/�Âe ÃÂÌ» d�Y{�]30×40×60

d�¸£ Ä] [�Â°¿Z» �¯ o�Z« µÂ¸v» Z] , ZÆ¿M �{ ÃÂÌ» ½{Y{ �Y�« �Y ¶^« Ä¯ É�f¼Ìf¿Z�12Ã|/� ®�y Ô»Z¯ Á Ê¿Â¨� |� �Y�Å �{
d§�³ ¹Zn¿Y,{Â].] Ê»Y�M Ä] Á Êz¿ �°f�{ ��Âa Z] d�{ Z] ZÅ ÃÂÌ»{Â�/¿ {�YÁ Z/Æ¿M Ä/] ÉY Ä]�� ºy� Ä¿Â´rÌÅ Ä°ÀËY dËZ�� Z
|¿|Ë{�³ d�Y{�].

É�Zne Ä¿Zy{�� Ä] ¡Z] �Y Ã|� d�Y{�] ÉZÅ ÃÂÌ» ÄÌ¬] ÃY�¼Å Ä] �ËZ»�M {�Â» ZÅ ÃÂÌ»300�ZÀ¯ �{ Á Ã|Ë{�³ ¶¼u ½ZnÌÅÓ ÊÀe
ÉZ»{ �{ ½ÔÌ³ ©�� Ä¬�À» �Z^¿Y �{ {ÂmÂ» ÉÂÌ¯ ÉZÅ ÃÂÌ» �ËZ�° C5/0±d]Â��90%/85%|¿|� Ã{Y{ �Y�«.�Z^¿Y �{ ZÅ Ä^ m

|�Z] Äf�Y{ ½ZË�m ZÆ¿M ¾Ì] �Y |¿YÂf] YÂÅ Ä¯ |¿|� Ã{Y{ �Y�« Êe�Â� Ä].ÉZÆzË�Ze �{ Ä¿ZÅZ» Ä¿Zy{�� �{ É�Y{ �Z^¿Y Ã�Á{ µÂ� �{
|À¨�Y Á ¾¼Æ] , É{ ,�}M ÉZÆÅZ» ºÅ{�¿Za86¾Ë{�Á�§ Á87{Y| e Ä] ÊËZÅ Ä¿Â¼¿7/6�e c�Â�] ÃÂÌ»ZÅ �Z¼Ìe ÉZÅ|^� �Y Ê§{Z

�Y�« �ËZ»�M {�Â» Á ¶¼u ÃÂÌ» Êf¨� Á |Ì�Y , |À« É�Ì³ Ã�Y|¿Y dÆm ��»Y� cZ^¯�» cZ¬Ì¬ve �¯�» ÃZ´�ËZ»�M Ä] Á Äf�Y{�]
|Àf§�³.

lÀ�|À« ÃZ´f�{ ��Âe ÃÂÌ» |À« É�Ì³ Ã�Y|¿Y٥.µZfÌnË{ATAGOµ|»GMK-70|� ¹Zn¿Y ¾aY� �Â�¯ dyZ�.¾Ë|]
ÉY Ã��« Ä¯ c�Â��´�u ¶v» �{ ÃÂÌ» [M �Y٦|� Ã{Y{ �Y�« ÃZ´f�{.{Y{ ½Z�¿ µZfÌnË{ Äv¨� ÉÁ� Y� |À« ½Y�Ì» ÃZ´f�{ Ä¯.

�nÀ� ¶]Z« |Ì�Y �Y|¬»٧Ä¯ d§�³ ¹Zn¿Y c�Â� ¾Ë|].5Ã|� Ä· d�Â³ �Y ¹�³٨Z] ÉÂÌ¯ ÃÂÌ»100[M \ °» �f» Êf¿Z�
|� Ã|¿Z�� ºnu Ä] ��¬».�b�20Â¸v» Z] ½M �Y \ °» �f» Êf¿Z�{Â� µ0,1¾ÌX·Zf§ ¶À§ �Ìv» �{ µZ»�¿5%|� Ã|ÌnÀ�.

                                                 
3 Tetra 

4 Flak 

5 Refractometer 

6 Sensor 

7 Titrable acid

8 Pulp
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lÀ� Êf¨� ÃZ´f�{ Z] ÃÂÌ» Êf¨� ÁFT327 ½Z¼·M �Â�¯ dyZ�.É�Ì³ Ã�Y|¿Y|¿|�.Ä¯ Ê�Â�z» Ä¤Ìe Z] Y|f]Y �Z¯ ¾ËY ÉY�]
Ã{Y{ �Y�« ��¿ {�Â» ¶v» �{ ÃZ´f�{ [Á�a �b� |� Äf�Y{�] ÃÂÌ» d�Âa �Y Ê¯�Z¿ ÄËÓ {Â] ÃZ´f�{ ÃY�¼Å|Ë{�³ µZ¼�Y �Z�§ Á |�

½Y�Ì» Ä] [Á�a ­Â¿ Z¿5/1{Á� Á�§ ÃÂÌ» d�Â³ �{ �f» Êf¿Z�.|Ë{�³ dWY�« ÃZ´f�{ ÉÁ� {|� �b�.
d§�³ ¹Zn¿Y ¶Ë�Âf¯Z§ �ËZ»�M c�Â�] Ê§{Z�e ¶»Z¯ ÉZÅ ­Â¸] \·Z« �{ s�� ¾ËY.�Y�§Y ¹�¿ Z] ¾Ì´¿ZÌ» ÄË�ne Á �¿ZË�YÁ �Ì·Z¿M

MSTATC¿ Z] ZÅ�Y{Â¼¿ Á |� ¹Zn¿Y�Y�§Y ¹�Microsoft EXEL 2007|� ºÌ��e.

hv] Á É�Ì³ ÄnÌf¿:
½Y�Z°¼Å Á É�)2003(ºÌ�¸¯ �Z¼Ìe ,Ä¯ |Àf�Y{ �ZÆ�Y |¿{Y{ �Y�« �ËZ»�M {�Â» É�Z^¿Y �¼� �ËY�§Y ÉÁ� Y� ºÌ�¸¯ cÔ¯ �iY Ä¯

�nÀ� ½Y�Ì»٩ËÁ ÄË�ne d��� Á Äf�Z�¿ ÄË�ne d��� ¾ÌÀr¼Å {�¯ º¯ Y� ¾¸ÌeY Á ¾]�¯ |Ì�¯Y É{¾Ì»ZfC Y� Ê·M ÉZÅ|Ì�Y Á
{Y{ �ÅZ¯.�ËY�§Y Y� ÉÂÌ¯ ÃÂÌ» É�Z^¿Y �¼� Á dyY|¿Y �ÌyZe Ä] Y�¿M ½|� ¹�¿ Á ÃÂÌ» ½|Ì�� ºÌ�¸¯ cÔ¯ Ä¯ {Y{ ½Z�¿ lËZf¿ ¾ËY

{Y{.|Ì�Y ®Ë�Ì�]M ½Y�Ì» ¾ÌÀr¼Å١٠|� É�Ì³Â¸m ºÌ�¸¯ �Z¼Ìe Z] Y� ½Á�{.¹�¿ µ�fÀ¯ �{ |Ì�Y ®Ë�Ì�]M Ä¯ |¿Z�� Ê» �»Y ¾ËY
{�Y{ �¬¿ ÉÂÌ¯ ÃÂÌ» ½|� (Xie, et al., 2003).

��¿ �Y Á {Â] �f�Ì] ÃÂÌ» Êf¨� �¨u ��¿ �Y ��Za �Z] ®Ë Ä] d^�¿ ºÌ�¸¯ |Ë�¸¯ ��Za �Z] Á{ Ä¯ {Y{ ½Z�¿ ¾Ì´¿ZÌ» Ä�ËZ¬» lËZf¿
t�� �{ É�Y{ ÊÀ » cÁZ¨e É�Z»M5%d�Y{.

Á É�Z³|¿Z» ½Y�Ì» ºÌ�¸¯ |Ë�¸¯ {Â¯ d�¸£ ¾f§� ÓZ] Z] ¾ÌÀr¼Å¾Ì] d�¸£ �ËY�§Y Z] Êf¨� cÁZ¨e ¾ËY Á |� �f�Ì] ÃÂÌ» Êf¨�
t�� �{ É�Z»M ��¿ �Y É�Y{ ÊÀ » ¥ÔfyY ZÅ �Z¼Ìe5%|� Ã|ÅZ�».�Ì¿ Ád§ZË �ÅZ¯ ÃÂÌ» Êf¨� ½Z»� d�~³ Z].

ÉZÆf�¸£ Z] Ê�Za µÂ¸v» �Z] Á{ Ä¯ {Y{ ½Z�¿ ¦¸fz» ÉZÆf�¸£ Á Ê�Za µÂ¸v» �Y�°e ¶]Z¬f» �iY2Á5/2�{ |��{Êf¨� �¨u
d�¸£ �Y Ã{Z¨f�Y Ä°ÌËZn¿M �Y Ê·Á d�Y{ Y� �ÌiZe ¾Ë�f�Ì] Ä¿Zy{�� �{ ÉÂÌ¯ ÃÂÌ»5/2½Zfy�{ �{ É�Â�³�] {ZnËY h�Z] |��{

d�¸£ �Y Ã{Z¨f�Y ,|Ë{�³5/2{Â� Ê¼¿ ÄÌ�Âe |��{.d�¸£ Z] Ê�Za µÂ¸v» �Z] Á{5/1É�Y{ ÊÀ » ¥ÔfyY É�Z»M ��¿ �Y |��{
ÃÂÌ» Êf¨� �¨u ��¿ �Yt�� �{ �Z^¿Y �{5%d�¸£ Z]5/2%d�Y|¿ ��Za �Z] ®Ë Á.

|Àf�Y{ É�f�Ì] Êf¨� ,��Za �Z] ®Ë Z] Ä�ËZ¬» �{ ÃÂÌ» Êf¨� ��¿ �Y ��Za �Z] Á{ Ä] �Â]�» ÉZÅ É�Y{�] Ä¿Â¼¿ ¹Z¼e.
É{ ÃZ» �{ ÃÂÌ» Êf¨� ½Y�Ì»)É�Y{�] Ä¿Â¼¿ Ä¸u�» ¾Ì»Á{(®Ë �Z¼Ìe ¶]Z¬» �{ ��Za �Z] Á{ ÉZÅ�Z¼Ìe ÉY�]Ä¿Â¼¿ �Y ,��Za �Z]

ÃZ» �}M É�Y{�])½M �Y �e ¶^« ÃZ» ®Ë({Â] �f�Ì].
¾´¼Å ZË É�Ì³ Ã�Y|¿Y �{ Z�y d¸� Ä] |ËZ� Ä¯ {Y{ d�{ Ä] Y� Ê^Ìn� ÄnÌf¿ É�Y{�] Ä¿Â¼¿ ½Z»� Á ¦¸fz» ÉZÆf�¸£ ¶]Z¬f» �iY

|�Z] ZÅ ÃÂÌ» ½{Â^¿.¾¼Æ] ÃZ» Ze ½Z»� d�~³ Z] ZÅ d�¸£ Ê»Z¼e �{)] Ä¿Â¼¿ ¾Ì»Â�É�Y{�(Ê·Á {Y{ ½Z�¿ Ê�ÅZ¯ |¿Á� ÃÂÌ» Êf¨�
{Y{ ½Z�¿ Ê�ÅZ¯ |¿Á� | ] ÉZÆÅZ» �{ Ã�Z]Á{ Á d§ZË �ËY�§Y ÃÂÌ» Êf¨� ½Y�Ì» ÃZ» ¾¼Æ] �Y �a.Á ²À§ ��Âe cÁZ¨e ¾ËY d¸�

½Y�Z°¼Å)2001(|� ½YÂÀ� Ê¿| » {YÂ» d�¸£ �{ cÁZ¨e Á Ê°Ë�Â·ÂË�Ì§ ½Z�°Ë �Ì£ ½|Ì��(Feng, et al., 2001).�¾¼
½Y�Ì» �Â¿ �� » �{ ¹Zy Ã�Ì� �fÆ] ½ZË�m d¸� Ä] |¿Y Äf§�³ �Y�« �Â¿ �{ Ä¯ ÊËZÅ ÃÂÌ» ½Y�Z°¼Å Á �Ì¿ZËÂ¸Ë� ��Y�³ ª^� Ä°ÀËY
|�Z] ÄnÌf¿ ¾ËY ¶ËÓ{ �Y Ê°Ë |¿YÂe Ê» d¸� ¾ËY Á |¿�Y{ �Y�« ÄËZ� �{ Ä¯ d�Y ÊËZÆf¼�« �Y �eÓZ] ZÆ¿M �{ ºÌ�¸¯ �¼ne

(Xiloyannis, et al., 2003)).�Y{Â¼¿5(

                                                 
9 Evaluation

10 ABA 
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Ä¿Zy{�� �{ ÉÂÌ¯ ÃÂÌ» Êf¨� ½Y�Ì» ÉÁ� É�Y{�] Ä¿Â¼¿ ¶uY�» Á ,��Za �Y�°e, ºÌ�¸¯ |Ë�¸¯ {Â¯ ¦¸fz» ÉZÆf�¸£ ¶]Z¬f» �iY
|]ZË Ê» �ÅZ¯ ÃÂÌ» Êf¨� ½Y�Ì» ½Z»� d�~³ Z] Ä¯ {Y{ ½Z�¿.�Z] Á{ �{ ºÅ Á Ê�Zb·Â¸v» �Z] ®Ë �{ ºÅ µÂ¸v» d�¸£ �ËY�§Y

Ì» �{ �ËY�§Y Ê�Zb·Â¸v»{Y{ ½Z�¿ Y� ÃÂÌ» Êf¨� ½Y�.ÉZÆf�¸£ ÃÂÌ» Êf¨� ��¿ �Y Ê�Zb·Â¸v» �Z] Á{ �ËZ»�M �{2Á5/2�{ |��{
|Àf�Y|¿ É�Y{ ÊÀ » ¥ÔfyY É�Z»M ��¿ �Y É�Y{�] Ä¿Â¼¿ ¾Ë�yM.É�Y{�] Ä¿Â¼¿ ¾Ì»Â� �{ Êf¨� ½Y�Ì»)ÃZ» ¾¼Æ]({ �{9ZÅ�

)ÉZÆf�¸£(2Á5/2d]Â¿ ¾Ì·ÁY �{ Êf¨� ½Y�Ì» Z] |��{É�Y{�] Ä¿Â¼¿)ÃZ» �}M({ �{9ÉZÅ�75/0,1Á5/1ÊÀ » ¥ÔfyY |��{
d�Y|¿ É�Y{.{ �Y Ã{Z¨f�Y Ä¯ |¿Z�� Ê» ¾ËY Á9ZÅ�)ÉZÆf�¸£(2Á5/2{ �Y ÃZ» Á{ ½Y�Ì» Ä] |��{9ÉZÅ�75/0,1Á5/1|��{

d�Y Ã{�¯ �¨u �f�Ì] Y� ÃÂÌ» Êf¨�.
�Za µÂ¸v» �Z^°Ë Z] �ËZ»�M �{ ÃÂÌ» Êf¨� ½Y�Ì»É�Y{�] Ä¿Â¼¿ Ä¸u�» ¾Ì·ÁY �{ Ê)ÃZ» �}M(�ËZ»�M Z] Ä�ËZ¬» �{ Ä]Z�» ÉZÅ �{ Z]

É�Y{�] Ä¿Â¼¿ �Y Ä¸u�» ¾Ì»Â� �{ ,Ê�Za µÂ¸v» �Z] Á{)ÃZ» ¾¼Æ](t�� �{ É�Z»M ��¿ �Y5%d�Y|¿ É�Y{ ÊÀ » ¥ÔfyY.¾ËY Ä¯
µÂ¸v» �Z^°Ë Ä] d^�¿ Ê�Za µÂ¸v» �Z] Á{ ºÅ �Z] Ä¯ {Â� Ê» ¶�Zu ÄnÌf¿d�Y Äf�Y{ É�e�] ÃÂÌ» Êf¨� �¨u ��¿ �Y Ê�Za.

d�Y{ d¬]Z�» ½Y�Z°¼Å Á �¿Âf¿M lËZf¿ Z] ÓZ] Ã|»M d�|] lËZf¿ (Antunes, et al., 2003).
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Evaluation of preharvest Calcium chloride (CaCl2) spray on increasing of kiwifruit 
(Actinidia deliciosa) firmness during the cold storage 

 
Mandana Tayefe, Ali Kholghi Eshkalak, Mostafa Sadeghi and Abbas Kholghi Eshkalak 

 
 

Kiwifruit softening is the most important limiting factor in kiwifruit cold storage. Storage life is 
determined as the days after harvest until the firmness reach to 11.8 N. Storage men, tradesmen and 
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kiwifruit researchers are trying to find ways for increasing the storage life of kiwifruit by decreasing 
ethylene concentration and controlled atmosphere storage (CA). 
This research was done in complete randomized block design (CRBD) in factorial experience. First factor 
was replication of spraying and second factor was Dosage of CaCl2 (0, 0.5,1, 1.75, 2, and 2.5%) The 
CaCl2 sprayed at leaf, trunk, stem and fruit of kiwifruit vine. Harvested fruit stored at cold storage. 
Analysis of compare means showed that the fruit firmness of two times spraying was higher than first time 
spraying. Higher CaCl2 dosage showed more firmness of fruit and interaction between treatments on 
firmness shoed that two times spraying with 2 and 2.5% had most effect on maintaining fruit firmness in 
storage but 2.5% had leaf burning effect so we recommend 2% for application. Two times spraying with 
1.5% didn’t has any significant difference with 2.5% at stage of 5% statistically.  


