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d�Y Ã{Â] ºË|� |Ë�¸¯ ¦¸fz» sÂ�� dve.
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� Ä] ¾Ë�f¼¯ Ä] ¾Ë�f�Ì]{Â] Z¿ZË�»Z°·Á Á ÊWY�°] ,l¿�Z¿ Á [MÂ¼Ì· ,¾Ë�Ì�Â¼Ì· c�Â.½Y�Z°¼Å Á �Â¯)4(Ã{�¯ ½YÂÀ� ,Ä¯ |¿Y
¾ÌXeÁ�a �fÀ� �ÅZ¯ ÄnÌf¿ �{ ¾Ì·Á�a �¼ned�ZÅ.Á ºË|� ½Y�Ì» �ËY�§Y Z] \�ZÀf» ¾Ì·Á�a ½Y�Ì» �ËY�§Y ½ZÅZÌ³ �f�Ì] �{

d�Y µÂ¸� ¶yY{ �{ �¸¯.a Ä�]Y� ¾ËY �{ Ä¯ d�Y Ã|� ½YÂÀ��¸¯ Á ºË|� ��Âe ,¶WÂ¯YÁ �{ Ã|� {ZnËY É�¼�Y ¶Ì�¿Zfa ¾Ì·Á�
Ê» ÊjÀy Y�|À¯)3.(¾ÌXeÁ�a �Y|¬» |ÅZ� �Z¼Ìe �{µÂ¸v» ÉZÅÄËZa ±�] �{¾Ì] ��¿ ¾ËY �Y Á d�Y{ cÁZ¨e Ê¯|¿Y ¦¸fz» ÉZÅ

ÊÀ » ¥ÔfyY Z¿ZË�»Z°·Á Á [MÂ¼Ì· ,l¿�Z¿ Z] ¾Ë�Ì�Â¼Ì· Á ÊWY�°]d�Y{ {ÂmÁ �Y{.�Ì» ¾Ë�f¼¯¾ÌXeÁ�a ½YµÂ¸v» ÉZÅ±�] �{
É�Â� �iY �] Á d�Y{ {ÂmÁ |ÅZ� ½ZÅZÌ³�Y|¬»¾ÌXeÁ�aµÂ¸v» ÉZÅÄËZa Ä¼Å ±�] �{�ËY�§Y ½Y�Ì» ¾°Ì· d§ZË �ËY�§Y ZÅ

{Â] cÁZ¨f» ÄËZa �Â¿ Ä] Äf�].�ËY�§Y ��¿ �Y ZÅ�Z¼Ìe �ËZ� Á |ÅZ� �Z¼Ìe ¾Ì] ZÅ�Z¼Ìe �Â¼n» �Y Ê¸¯ �Â�]�Y|¬»¾ÌXeÁ�aÉZÅ
v»�{ µÂ¸ÊÀ » ¥ÔfyY ±�]ÄËZa ¾Ì] �Ì¿ ZÅ�Z¼Ìe �Â¼n» �Y Á d�Y{ {ÂmÁ �Y{ÊÀ » ¥ÔfyY ¦¸fz» ÉZÅÁ d�Y{ {ÂmÁ �Y{

c�Â� Ä] ¾Ë�f¼¯ Ä] ¾Ë�f�Ì] �Y ½M \Ìe�e{Â] ¾Ë�Ì�Â¼Ì· Á l¿�Z¿ ,[MÂ¼Ì· ,ÊWY�°] ,Z¿ZË�»Z°·Á.�{ ,�ËZ»�M ¾ËY lËZf¿ |À¿Z¼Å
½Y�Z°¼Å Á ZÀÅY{ZeÂ³ �ËZ»�M)5(,¾ÌXeÁ�a Êy�] ½Y�Ì» �ËY�§Y Ä] �nÀ» É�Â�d�Y Ã|� cZ^¯�» �{ ZÅ.½YÂÀ� ½Z¬¬v» ¾ËY

Äf�Y{�Àe dve Ä¯ |¿YµZ°Ë{Y� É�Â� �Àe 0Z�Â�y ,Ê�Ìv» ÉZÅµÂ¸� �{ ½�Ì�¯Y {Y�M ÉZÅ¹�Ó Á Ã|� |Ì·Âe ±�] ÉZÅ
µZ°Ë{Y� ¾ËY Ä¯ d�YÊ] {Y�M ÉZÅ|¿Â� �iY.µÂ¸� �{ ¶�Y ¾ËY ÉÁ�¿M ÊÅZÌ³ ÉZÅºË��Ì�» ÉZÅ HalliWell-Asada Ä¯

|¿Â� Ê» �fÀ� ,|À�Z] Ê» {Y�M ÉZÅ µZ°Ë{Y� ½{�¯ ÊjÀy µÂX�».
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EFFECT OF SALINITY ON CHANGES OF NITRATE, PROLINEE AND SOLUBLE 
PROTEIN LEVELS IN FIVE CITRUS ROOTSTOCKS 

 
A. Ejraei and A. Aboutalebi 

Jahro Azad University
Abstract 
Effects of four NaCl levels on nitrate, prolinee and soluble protein levels in seedlings of five citrus 
rootstocks namely: Bakraei (Citrus reteculata X C. limetta), Volkamer lemon(C. volkameriana), Sour 
orange(C. aurantium), Sweet lime(C. limetta) and Mexican lime(C. aurantifolia), were studied in a 
glasshouse, using a factorial experiment in randomized completely design with four replications. One-
year old seedlings of each rootstocks were grown in pots, containing native soil (pH=8.2) and irrigated 
with water supplemented with 0(control), 20, 40 and 60 mM NaCl. At the end of experiment, levels of 
nitrate, proline and protein in leaves and roots were determined. Levels of nitrate, proline and protein 
varied among rootstocks even in control plants(no salt). Control plants had high levels of nitrate and 
had low levels of proline in leaves and roots. Salinity decreased levels of nitrate in leaves and 
increased it in roots of all rootstocks. Prolinee levels were increased in leaves and roots with increased 
salinity levels. Under salinity stress, soluble protein levels were increased in leaves and roots of all 
rootstocks but decreased at high salinity level. 
Key words:  citrus, salinity, nitrate, proline. Soluble protein. 

 


