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¶Ë�f�Y �Ì£ �ËY�� �{ Ê´¿�§ cÂe ¶Ìe ¹�¿ ÊËY� Ä�Ë�
 

 É�¨�» �^¯Y Ê¸�)1 ( {Y�¿ ¹Y�Æ] ¾¼Æ] Á)2(  
1� ,½Zf�{�¯ ÃZ´�¿Y{ É��ÁZ�¯ Ã|°�¿Y{ Ê¿Z^£Z] ÃÁ�³ �ZË {Zf�Y 2� ÃZ´�¿Y{ É��ÁZ�¯ Ã|°�¿Y{ cZeZ^¿ sÔ�Y Á d�Y�� ÃÁ�³ �ZË {Zf�Y 

½Zf�{�¯  
Ã|Ì°q  

Ë� dÌ �Á Ê���] �Â�À» Ä]Ä�¹�¿ ÊËY�¶ÌecÂe ÉZÅÄ�Ë� ÉÁ� �] d�¯ �Ìv» �ZÆq �iY ¶Ë�f�Y �Ì£ �ËY�� �{ Ê´¿�§ÊËY�
Ã�Z�yZ�|Àf§�³ �Y�« �ËZ»�M {�Â» YÂ¸� Á Y�Á�Z»Z¯ Ê´¿�§ cÂe º«� Á{ Ã|� ÊËY��Z] ÉZÅ.d�¯ �Ìv» Ê���] ¾ËY �{ÉZÅ

­Zy Á dÌaÂ¯Â¯ ,dËÓ�a ,dËÓÂ°Ì»�ÁÄ�Ë� �Ìv» ½YÂÀ� Ä] Ã�Y¿ ÊËY�¶Ìe ¹�cÂe ÉZÅÊ´¿�§ |¿|� Ê]ZË��Y.d�¯ �Ìv»ZÅ
¶Ìe ¹�¿ ½{Y{ �Y�« �Y ¶^«|¿|� É�ZÌ]M É�b�Y Z] ½M �{ ZÅ.¹�¿ ÉÁ� �b�¶ÌeÁ |¿|� Ã|¿Z�Âa ¶»Z¯ �Â� Ä] ¥Z¨� ½Â¸ËZ¿ Z] ZÅ
ÉZ»{�{ Äf¨Å Á{ c|» Ä]c 1 18{ÂË�aÂf§ Á16�Â¿ d�Z�)2000�¯Â·(|Àf§�³ �Y�«.�Ë��Y �a Z»{Ä¹�¿ ÊËY�¶Ìedve ZÅ

Ä] É�Â¿ �ËY�� ½Z¼Åc 1 25�ËY�§Y|� Ã{Y{. Äf¨Å lÀa �Y �a ±�] {Y| e Á Ä�Ë� {Y| e ,Ä�Ë� µÂ� ,ÄrÅZÌ³ �Z¨e�Y cZ¨�
|¿|� É�Ì³ Ã�Y|¿Y.d�¯ �Ìv» ¹Z¼e �{ Ä¯ {Y{ ½Z�¿ Ä¸�Zu lËZf¿ZÅ100%ÄrÅZÌ³d�¯ �Ìv» Á |¿|¿Z» Ã|¿� ZÅ
[Â¸�» dËÓÂ°Ì»�Á» ¾Ë�e{Â] ÊËY� Ä�Ë� ÉY�] d�¯ �Ìv.

Ä»|¬»  
Ä�Ë�¶Ìe ¹�¿ ÊËY�Ä�Ì� ½Á�{ d�¯ �Y ¶�Zu ÉZÅ�Y É{Y| e ÉÁ� �] ¾Ì¬¬v» �Y Êy�] ��Âe ¶Ë�f�Y �Ì£ �ËY�� �{ ÉY
Ä¿Â³d�Y Ã|� ¹Zn¿Y ÊÅZÌ³ ÉZÅ.Z°�ÁZ¯�Z])2000(¶Ìe ¹�¿d�¯ �¯Â¸³ Z] Ã|� ÊÀ£ ²À� º�a �{ Y� Ê´¿�§ cÂe ÉZÅ

�Ìa Á {Â¼¿Ê» d�¯ �Ìv» ¾ËY Ä¯ {Â¼¿ {ZÆÀÄ¼¸« ½{�¯ �Y{ Ä�Ë� ÉY�] \�ZÀ» Êf�¯ �Ìv» |¿YÂecÂe ÉZÅ|�Z] Ê´¿�§.
½Y�Z°¼Å Á Z°�ÁZ¯�Z])1998(Ä�Ë� Z] Ä�]Y� �{¶Ìe ¹�¿ ½{�¯ �Y{cÂe ÉZÅd�¯ �Ìv» �{ Ê´¿�§dÌa ÉZÅ+²À� º�a)1:1

(dÌa Á+ÃÂÆ« µZ£�ÉY)2:1(Ä¯CaCO3ÁH2SO4  Ä]d�¯ �Ìv» �{ ZÅ Ä¼¸« Ä¯ |¿{Y{ ½Z�¿ ,{Â] Ã|� Ä§Z�Y ZÆ¿M
ÉÂ« ÊÅ{ Ä�Ë� ºf�Ì� Á �fÆ] ÊËY� Ä�Ë� ²À� º�aÉ�e ÃÂÆ« µZ£� d�¯ �Ìv» Ä] d^�¿{Â] ÉY.Ä�Ë� {Y| e ¾ÌÀr¼ÅÉZÅ
Z] Ã|� ��Z� ²À� º�a d�¯ �Ìv» �{ ÄÌ·ÁY Ê^¿Zm H2SO4ÃÂÆ« µZ£� d�¯ �Ìv» �Y �f�Ì]Z] Ã|� ��Z� ÉYH2SO4{Â].

Á Z°�ÁZ¯�Z] ��Âe É�^� Ä¿Â³ |Àq Á ÊfÀË� ½ZÅZÌ³ �Y É{Y| e ¾ÌÀr¼Å Á Ê´¿�§ cÂe ÉY�] ²À� º�a d�¯ �Ìv»
Ê¯�Â³)1996(d¸³�Á Á)1997(d�Y Ã|� ÄÌ�Âe.

Z°�Â¯�Z] lËZf¿)2001(Ä�Ë� ºf�Ì� Ä¯ {Y{ ½Z�¿Ä¼¸« �{ ÊÅ{Ê�Ìv» �ËY�� �{ Ä¯ ÊËZÅ)²À� º�a(Äf�Y{ �Y�«d^�¿ ,|¿Y
Ä�Ì� ½Á�{ �ËY�� Ä]ÉY)�Z³M d�¯ �Ìv»(ÉÂ«|¿{Â] �e.�Y �a4Ä] d^�¿ ±�] Á wZ� ®�y Á �e ½�Á Ä�ËZ¬» Äf¨Å

Ä�Ì� ½Á�{ ºf�Ì� Á{ �{ Ä�Ë��Y �f¼¯ Ê�Ìv» �ËY�� �{ Ä�Ë� Ä] ±�] Á wZ� d^�¿ Ä¯ {Y{ ½Z�¿ Ê�Ìv» �ËY�� Á ÉY
Ä�Ì� ½Á�{ �ËY��{Â] ÉY.�Y Ã|¿Á� Ä«Z� |Ì·Âe ¾ÌÀr¼ÅÄrÅZÌ³Ä�Ë� Ê�Ìv» �ËY�� �{ Ä¯ ÊËZÅÃ|� �Y{�ËY�� Ä] d^�¿ |¿Y

Ä�Ì� ½Á�{Ä�Ë� ÄrÅZÌ³ �Â¿ Á{ �Å ÉZÆ³�] �{ �fÀ�Âf§ ¶¼� �Zv· �Y Z»Y ,d�Y Ã{Â] �f�Ì] ÉYd�Y|¿ {ÂmÁ ÊeÁZ¨e Ã|� �Y{
),Z°�Â¯�Z]2001.(

ZÆ�Á� Á {YÂ»  
Ä�Ë� c�|« �ËZ»�M ¾ËY �{Ä¼¸« ÊËY�cÂe ÉZÅ�{ Ê´¿�§Ä�Ë� �Ìv»|� Ê���] ¶Ë�f�Y �Ì£ ÊËY�.�Á� Ä] �Â�À» ¾ËY ÉY�]

Ä�Ì� ½Á�{�Â�¯Â] É{ZÆÀ�Ìa �Á� ª]Z�» ÉY)1974,1992(ÊËY��Z] Ã�Z�yZ� �ZÌ¿ {�Â» {Y| e Ä] ÊËZÆf¿Y ºf�Ë�» d�¯ �Y
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|�.Ã�Z�yZ� �b��Y �f�Ì] ZÆ¿M �Z¨e�Y Á |¿{Â] ½Z�°Ë É�Â·Â§�Â» Á Ã�Y|¿Y ��¿ �Y Ä¯ ÊWZÅ5/1ÉÁZu Á �f» Êf¿Z�3Ze5
Ä�Ë� ÉY�] ,|¿{Â] ±�]|¿|� [Zzf¿Y ÊËY�.{Â] Ã�Y ­Zy Á dÌaÂ¯Â¯ ,dËÓ�a ,dËÓÂ°Ì»�Á ¶»Z� d�¯ �Ìv».�ZÆq �Å

½M ÉZÆ¿Y|¸³ �Y ®Ë �Å ºnu Ä¯ d�Z¯ ÊÀÌ� �{ |¿Â� ¶Ë�f�Y Ä°ÀËY ½Á|] d�¯ �Ìv»cm350�Y Ã{Z¨f�Y Z] Á ÄfzË� {Â]
ZÌ]M Ê·Â¼ » [M Z] É�b�Y|¿|� É�.Ä¼¸« ½{Y{ �Y�« �Y �aÔ] Á Ê�Za [M É�b�Y Z] �´Ë{ �Z] ®Ë 0Y{|n» ,d�¯ �Ìv» �{ ZÅ�

|¿|� Ã|¿Z�Âa ¶»Z¯ �Â�] ¥Z¨� ½Â¸ËZ¿ Z] Á Ã{Y{ �Y�« |�� ®«ZeY �{ Ä¸�Z§.ÉÁ� Äf¨Å Á{ c|» Ä] |�� ®«ZeY Ê�Ìv» �ËY��
ÉZ»{cº1±18{ÂË�aÂf§ Á16|� ºÌ�Àe Ä¿Z^� �{ �Â¿ d�Z�.�aÉÁ� �] Z»{ Äf¨Å Á{ �Ycº1±25½Â¸ËZ¿ Á |Ë{�³ ºÌ�Àe

ÄrÅZÌ³ ÉÁ� �Y 0Ô»Z¯ �Á� Á{ µÂ� �{ lË�|e Ä]|¿Z» d]Zi É�Â¿ �ËY�� Z»Y |� Äf�Y{ �] ZÅ.�Ìv» Ê^�¿ d]Â��70%{Â].
] ÄrÅZÌ³ �Z¨e�Y Á ±�] {Y| e ,Ä�Ë� µÂ� ,Ä�Ë� {Y| e �ËZ»�M ¾ËY �{ Ä ·Z�» {�Â» Ê°Ë�Â·Â§�Â» cZ¨�{Â.Äf¨Å lÀa �Y �a

Ã�Y|¿Yd§�³ c�Â� ZÆË�Ì³.�{ Ê§{Z�e 0Ô»Z¯ ÄËZa �] ¶Ë�Âf¯Z§ s�� \·Z« �{ �ËZ»�M3¶»Z� �Y�°e �Å Á �Y�°e15ÄËZa Ä¼¸«�

|� É�Ë�.ÄÀ»Y{ |Àq ¾Ì´¿ZÌ» Ä�ËZ¬» �Á� Ä] É�Z»M ÄË�ne�{ ¾°¿Y{ ÉY05/0 α=|� ¹Zn¿Y.

f¿lËZhv] Á   
¶Ìe ¹�¿ Ê»Z¼e{ Ã|� d�¯ ÉZÅd�¯ �Ìv» �¦¸fz» ÉZÅ100%Ä�Ë�|¿|¿Z» Ã|¿� Á Äf�Y{ ÊËY�.cZ¨� �Á�] �Zv· �Y Z»Y

cÁZ¨e|¿{Y{ ½Z�¿ ÊËZÅ.d�¯ �Ìv» �{ cZ¨� �¿ZË�YÁ ÄË�ne lËZf¿�Z¨e�Y ÉÁ� �] �ÌiZe �Zv· �Y Ä¯ {Y{ ½Z�¿ ¦¸fz» ÉZÅ
É�Y{ ÊÀ » �ZÌ�] ¥ÔfyY ±�] {Y| e Á Ä�Ë� {Y| e ,Ä�Ë� µÂ� ,ÄrÅZÌ³) 0,05<p(|¿�Y{)µÁ|m1.(ÉÁ� �] d�¯ �Ìv» �iY

{Â] cÁZ¨f» Ê���] {�Â» cZ¨�.d�¯ �Ìv»Ä�Ë� ÉÁ� Y� �iY ¾Ë�f¼¯ Á ¾Ë�f�Ì] \Ìe�e Ä] Ã�Y ­Zy Á dËÓÂ°Ì»�Á ÉZÅ�

¹�¿ ÊËY�¶ÌeÄrÅZÌ³ Y| e Á ZÅ|Àf�Y{ ZÅ.d�¯ �Ìv» �iY Ä¯ Ê·Zu �{Â¯Â¯ Á dËÓ�a ÉZÅÄ�Ë� ÉÁ� �] dÌaÄ¼¸« ÊËY�ZÅ
{Â] ½Z�°Ë)µÁ|m2.(Ê» ��¿ Ä]Â¯Â¯ Á dÌ·�a Ä¯ |���Y|¬» Á [M É�Y|Æ´¿ dÌÌ§�� ,d§Z] �Zv· �Y dÌa ÄfË|Ì�Y Á ½�Ì�¯Y

Ä¯�YÄ�Ë� �{ �iÂ» ÉZÅ�Âf¯Z§ÊËY�|Àf�Å),½Y�Z°¼Å Á �Â�¯Â]1984(Ê» ºÅ ÄÌ^� ,|À�Z].
dËÓ�a Á dËÓÂ°Ì»�Á ÉZÆf�¯ �Ìv» �{ Ä�Ë� {Y| e Á ÄrÅZÌ³ �Z¨e�YÊÀ » �ZÌ�] �Â�] Á Ã{Â] �Y{�Ây�] É�fÆ] dÌ �Á �Y

É�Y{) 0,05<p(d�¯ �Ìv» Z]|¿{Y{ ½Z�¿ ¥ÔfyY Ã�Y ­Zy Á dÌaÂ¯Â¯ ÉZÅ)µÁ|m2.(ÉÁ��] dËÓÂ°Ì»�Á d�¯ �Ìv»
[Â¸�» �iY cZ¨� ÄÌ¸¯ÄrÅZÌ³ Ê¸¯ dÌ �Á Á Äf�Y{ É�e{Â] �fÆ] ZÅ.d�¯ �Ìv» �ËZ� Ä] d^�¿ �Zv· ¾ËY �Y Ã�Y ­Zy Z»YZÅ
d�Y{ É�e ¦Ì � �iY.

|Àf�Å É�iÂ» �Âf¯Z§ Ê°Ë�Â·Â§�Â» cZ¨� ½{Y{ ½Z�¿ �Zv· �Y ºÅ `ÌeÂ¿�.¦¸fz» cZ¨� �Zv· �Y Y�Á�Z»Z¯ Á YÂ¸� ¹Z«�Y
É�Y{ ÊÀ » �ZÌ�] �Â�]) 0,05<p(|¿{Y{ ½Z�¿ ¥ÔfyY)µÁ|m1.(�Y ±�] {Y| e Á Ä�Ë� µÂ� ,Ä�Ë� {Y| e ,ÄrÅZÌ³ �Z¨e�Y
e ÃZÌ³ �{ Ê¼¯ cZ¨�|Àf�Å Ê´¿�§ cÂ),YÂË|§1975(d�Y Ã|ÅZ�» ¶]Z« Ê]Ây Ä] ¦¸fz» ¹Z«�Y �{ cZ¨� ¾ËY �¿ZË�YÁ Á.�Y

Ê» �Y�« Ê�Ìv» ¶»YÂ� �ÌiZe dve c|� Ä] Ê¼¯ cZ¨� �´Ë{ ¥��|¿�Ì³.�¿ZË�YÁ ÄË�ne lËZf¿)µÁ|m1(Ê]Ây Ä] Y� ¾ËY
Ê» ½Z�¿|Å{.d�¯ �Ìv» Á ¹Z«�Y ¾Ì] ¶]Z¬f» �iY ¶Ì·{ ¾Ì¼Å Ä]ZÅÊÀ » �ZÌ�] Ã|� Ê���] cZ¨� ÄÌ¸¯ ÉY�]d�Y �Y{.¥ÔfyY

d�¯ �Ìv» ÄÌ¸¯ �{ Y�Á�Z»Z¯ Á YÂ¸� ¹Z«�Y �{ ¦¸fz» cZ¨� ¾Ì´¿ZÌ»µÁ|m �{ ZÅ3d�Y Ã|� ½ZÌ].{Y| e Á ÄrÅZÌ³ �Z¨e�Y
d�¯ �Ìv» �{ YÂ¸� º«� �{ Ä�Ë�d�¯ �Ìv» �ËZ� Ä] d^�¿ É�eÓZ] t�� �{ dËÓÂ°Ì»�Á Á dËÓ�a ÉZÅ« ZÅ�{ ,d�Y{ �Y�

­Zy d�¯ �Ìv» �{ ¹Z«�Y Ä¯ Ê·Zu{Â] |�� ¾Ë�f¼¯ ÉY�Y{ Ã�Y.­ZyÄrÅZÌ³ Ê»Â¼� dÌ �Á ÉÁ��] Ê]Â¸�» �iY Äq�³Y Ã�YZÅ
ÊÀ » ¥ÔfyY dÌaÂ¯Â¯ Á dËÓ�a Z] d�¯ �Ìv» ¾ËY �{ ¹Z«�Y ±�] {Y| e Z»Y d�Y|¿{Y|¿ ½Z�¿ É�Y{.d¨� ¾ËY 0ÓZ¼fuY

» �Y�« �Â¿ �ÌiZe dve �f�Ì]Ê{�Ì³)µÁ|m3.(o
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µÁ|m1�¦¸fz» ÉZÅ d�¯ �Ìv» �{ Ä ·Z�» {�Â» cZ¨� ¾Ì´¿ZÌ» Ä�ËZ¬») 0,05<p(

d�¯ �Ìv»cZ¨� ¾Ì´¿ZÌ»
ÄrÅZÌ³ �Z¨e�YÄ�Ë� µÂ�Ä�Ë� Y| e±�] {Y| e

dËÓÂ°Ì»�Áa91/3a80/7a65/7a98/6

dËÓ�aa73/3b14/7a54/7b64/6
dÌaÂ¯Â¯b62/2b97/6b54/6b48/6
Ã�Y ­Zyb67/2c11/5c79/4c14/6

µÁ|m2�d�¯ �Ìv» Á ¹Z«�Y ¾Ì] ¶]Z¬f» cY�iYÁ Ê���] {�Â» cZ¨� ¾Ì´¿ZÌ» Ä�ËZ¬») 0,05<p(

cZ¨� ¾Ì´¿ZÌ» �ÌÌ¤e �]ZÀ»
ÄrÅZÌ³ �Z¨e�YÄ�Ë� µÂ�Ä�Ë� Y| e±�] {Y| e

Ã�Y ­Zyx Y�ÁY�Z»Z¯d65/2c47/4d18/4c33/5
Ã�Y ­ZyxYÂ¸�d69/2d75/5c40/5ab96/6
dËÓ�axY�ÁY�Z»Z¯c19/3c00/7c52/5c65/5
dËÓ�axYÂ¸�a26/4b29/7a77/9a32/7

dÌaÂ¯Â¯xY�ÁY�Z»Z¯c14/3c03/7b57/7b90/6
dÌaÂ¯Â¯xYÂ¸�d49/2a57/8c51/5ab00/7

dËÓÂ°Ì»�ÁxY�ÁY�Z»Z¯b53/3c98/6c38/5c47/6
dËÓÂ°Ì»�ÁxYÂ¸�a29/4c97/6a70/9bc81/6
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Rhizogensis of strawberry soft-cutting in ex vitro condition 
 

To evaluate ex vitro rhizogenesis of strawberry unrooted shoots in non-sterile condition four different 
substrates including vermiculite, perlite, sawdust and cocopit were compared. The shoots obtained 
from runner tip meristems culture were treated as soft cuttings. All substrates were water sprayed 
before transferring shoots. Shoots were transferred to substrates, covered with clear nylon and kept at 
18±1° C with a photoperiod of 16 h at 2000 Lux for two weeks. Plantlet height, root length, number of 
roots and number of leaves were measured after 5 weeks. Results showed that in all substrates all of 
plantlets were survived and rooted. Vermiculite was better than other substrates that tested. 


