
½Y�ËY Ê¿Z^£Z] ¹Â¸� Ã�´À¯ ¾Ì¼�� �22 Ze 25Z»�Ìe  Ã1388½ÔÌ³ ÃZ´�¿Y{ ,  É�Z°Ë�^� ��f�Âa 

 

 521

 ½YÂ¼Ìf¿M �iY Ê���])Sb-EDTA (Ä¿YÁ|ÀÅ ÃZÌ³ ¶Ì§Á�¸¯  ½Y�Ì» Á |�� �{  
) Citrullus lanatus(  

É�Æ� Ê«Y�� cY{Z� ºË�») 1(ÊeÂÅÓ {Y{�Æ» ,) 2(Äf��§ ,Ã{Y� º�Z« ) 3(É{ZÆfmY |Ì¼u ,) 4(  
1�  Ê�ZÀ� d�Ë� |��Y Ê�ZÀ��Z¯ ÉÂn�¿Y{)ÊÅZÌ³ É�Â·ÂË�Ì§(|Æ�» Ê�Á{�§ ÃZ´�¿Y{ ,ÄËZa ¹Â¸� Ã|°�¿Y{ , ,2�  d�Ë� ÃÁ�³ {Zf�Y

|Æ�» Ê�Á{�§ ÃZ´�¿Y{ ,ÄËZa ¹Â¸� Ã|°�¿Y{ ,Ê�ZÀ� ,3�  Ê�Á{�§ ÃZ´�¿Y{ ,ÄËZa ¹Â¸� Ã|°�¿Y{ ,Ê�ZÀ� d�Ë� ÃÁ�³ �ZÌ�¿Y{|Æ�» ,4 � 
|Æ�» Ê�Á{�§ ÃZ´�¿Y{ ,ÄËZa ¹Â¸� Ã|°�¿Y{ ,Ê�ZÀ� d�Ë� ÃÁ�³ {Zf�Y  

½YÂ¼Ìf¿M dÌ¼� (Sb) d�Y Äf§ZË �ËY�§Y Êf À� ¥�Z�» �{ {�]�Z¯ ¶Ì·{ Ä] �ÌyY ÉZÅ µZ� �{ �Ìv» �{ ½M Ê³{Â·M Á.¾ËY
|�Z] Ê» Ê¼� ÓZ] d�¸£ �{ ½Z�¿Y Á cZ¿YÂÌu ,½ZÅZÌ³ ÉY�] ¾Ì´À� �¸§.§ Ä] ÄmÂe Z]Ê¿YÁY�Sbd�¸£ �ÌiZe Êf À� ª�ZÀ» �{

�{ ½M ¦¸fz» ÉZÅCitrullus lanatus|Ë{�³ Ê���].ÉZÅ d�¸£0,10,20,30,40Á50�fÌ· �{ ¹�³ Ê¸Ì»Sb-EDTAÄ]
|� Ä§Z�Y ®Ì¿ÂaÁ�|ÌÅ �Ìv».{�Â» |�� ÉZÅ�f»Y�Za Êy�] Á ¹Zy ¶Ì§Á�¸¯ �nÀ� dÆm ÊÅZÌ³ ÉZÅ Ä¿Â¼¿ ,Äf¨Å Á{ �Y | ]

�Y�« Ê]ZË��Y|Àf§�³.Ä«Z� µÂ� ,ÊËYÂÅ ¹Y|¿Y ®�y Á �e ½�Á ,Ä�Ë� ®�y Á �e ½�Á �] ½YÂ¼Ìf¿M Ä¯ {Y{ ½Z�¿ �ÅÁ�a lËZf¿
d�Y|¿ É�Y{ ÊÀ » �iY Ä�Ë� Ä] Ä«Z� d^�¿ �] Z»Y ,{Y{ �ÅZ¯ Y� ZÆ¿M Ä¼Å Á {Â] �iÂ» Ä�Ë� µÂ� Á.É�Y{ ÊÀ » �Â� Ä] ½YÂ¼Ìf¿M

±�] ÉZÅ d§Z] �{ ¹Zy ¶Ì§Á�¸¯ �Y|¬» �ÅZ¯ \^��Z¼Ìe dve ½ZÅZÌ³)mg/l50, mg/gleaf60/0(|ÅZ� ½ZÅZÌ³ Ä] d^�¿
mg/gleaf)13/3(|�.{Y{ �ÅZ¯ c|� Ä] Y� ¹Zy ¶Ì§Á�¸¯ �Ì¿ ½M º¯ ÉZÅ d�¸£ Êfu Z»Y.

Ä»|¬»
�¸§ Ä^� d�Y É��À� Ê¿Â¼Ìf¿Mº¯ �Y|¬» Ä] Ä¯ [ZÌ¼¯Á){Á|u �{3/0�2/0¹�³Â¸Ì¯ �{ ¹�³ Ê¸Ì»({ÂmÁ ¾Ì»� Äf�Âa �{

{�Y{.|À�Z] Ê» ZÅ|Ì�¯Y Á ZÅ|Ì¨·Â� c�Â� Ä] \¸£Y ½M ÉZÅ Ê¿Z¯.{�Y{ {ÂmÁ d�Ë� �Ìv» �{ ½YÂ¼Ìf¿M ¾Ì´À� �¸§ Äq �³Y
d�Y �ËY�§Y Z] Á� ½M ¥��» Ê°��a Á Ê�Z§{ ,Êf À� ¥�Z�» �{ ½M �Y Ã{Z¨f�Y ¶Ì·{ Ä] Z»Y.{Z�f«Y |�� Z] ½YÂ¼Ìf¿M ½Y�Ì»

Y�§Y Ä] �nÀ» Ä¯ ,d�Y Äf§ZË �ËY�§Y Ê¿ZÆmÉZÅ d�¸£ �ËSbÉÁ� |¿YÂe Ê» Ä¯ ,d�Y Ã|� Ê Ì^� ÉZÅ [M Á ZÅ ­Zy �{
,½ZÅZÌ³{�Y~´] �ÌiZe ZÅ ½Z�¿Y Á cZ¿YÂÌu.Â¼Ìf¿M½Yd�Y cZ¿YÂÌu Á ½ZÅZÌ³ ÉY�] É�Á�� �Ì£ ��À� ®Ë.�´Ë{ Z] Ä�ËZ¬» �{

,[ZÌ¼¯ ��ZÀ�Sb�Y Y� ÊËY~£ Ã�Ìn¿� Ä] {Á�Á µZ¼fuY Ä¯ d�Y ­�vf» Zf^�¿ ZÅ ­Zy �{�ËY�§Y ÊÅZÌ³ [~m ªË��
|Å{ Ê».|]ZË Ê» �¼ne {�Y{ {ÂmÁ ­Zy �{ Ä¯ É�Y|¬» �Y �f�Ì] Êfu ��À� ¾ËY ½ZÅZÌ³ �{ Ä¯ d�Y Ã|� �z�».¾ËY �Y|¬»

Â¼Ìf¿M ÉY�Y{ ÉZÅ ­Zy �{ Ä¯ ÊËZÅ Ärfy�{ Á ½Zfy�{ �{ ��À�½Y|u Ä] |À¯ Ê» Ê³|¿� {ZË�7-50mg/kg|�� Ê» ºÅ.
·Â¼ » |u Ä¯ ½M µZu¼Ìf¿M Ê½YÂÃ�f�³ �{ ½Zfy�{ ÉZÅ ±�] �{10-27 µg/kgd�Y)4(.

ZÅ �Á� Á {YÂ»
�a Ä¿YÁ|ÀÅ ÃZÌ³ º·Z� ÉZÅ�~]Â�f�� �Yc|» Ä] ,10ºË|� dË�¸¯ÂbÌÅ �{ Ä¬Ì«{20%|¿|� Ê¿Â¨�|�.�b�Ä] ZÅ�~]

c|»24|¿|� ¶¬fÀ» Ä¿Y�y Ä] Á Ã|� Ã|¿Z�Ìy [M �{ d�Z�.�{ ½{� Ä¿YÂm ½Z»� Ze ZÅ�~]ÉZ»{ Á Ê°Ë�Ze30�28Äm�{
|¿|� ¶¬fÀ» ÊËZÀ�Á� Ä] ½M �Y �a Á |Àf§�³ �Y�« {Y�³ Êf¿Z�.�Y Ä¿YÁ|ÀÅ ÃZÌ³ �] ½YÂ¼Ìf¿M ¦¸fz» ÉZÅ d�¸£ Ê���] ÉY�]

|� Ã{Z¨f�Y ®Ì¿ÂaÁ�|ÌÅ d�¯.|À¸³ÂÅ ÊËY~£ µÂ¸v» Ä] Ä¿YÁ|ÀÅ ÉZÅ ÄrÅZÌ³|¿|� ¶¬fÀ».rÅZÌ³ µZ¬f¿Y �Y �a �Á� Ä�ZÅ Ä
¯ �Ìv» Ä],®Ì¿ÂaÁ�|ÌÅ d�Z] cÔ� c�Â� Ä] ½YÂ¼Ìf¿MEDTA)Sb-EDTA(, �¨� ÉZÅ d�¸£ �{40,30,20,10Á50

|� Ä§Z�Y �fÌ· �{ ¹�³ Ê¸Ì».pHZ] µÂ¸v»KOHÃ{Á|v» �{6�8/5|� ºÌ�Àe.ZÅ µÂ¸v» �]Â e¹Zn¿Y �Z] ®Ë ÊËY Äf¨Å
|�.|¿|� d�Y{�] Äf¨Å Á{ �Y | ] ½ZÅZÌ³.ÂË�aÂf§ ,|�� Ã�Á{ Ê�¶»Z� {16Á ÊËZÀ�Á� d�Z�8Z»{ Á Ê°Ë�Ze d�Z�32�
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28{Â] {Y�³ Êf¿Z� Äm�{.Ä�Ë� Á ÊËYÂÅ ÉZÅ ¹Y|¿Y ®�y ½�Á Á �e ½�Á ,d�Y{�] �Y �a,µÂ�Ä«Z�É�Ì³ Ã�Y|¿Y Ä�Ë� Á
|�.¾f�Y ®¼¯ Z] ±�] �Y ¶Ì§Á�¸¯ kY�zf�Y80%|� ¹Zn¿Y.c|» Ä] ¶�Zu µÂ¸v»10�{ Ä¬Ì«{4000Ä¬^«{ �{ �Á{

kÂ» µÂ� �{ É�Â¿ [~m Á |� �Â¨Ë�Ìf¿Z�652|� É�Ì³ Ã�Y|¿Y �f»Âf§Á�f°b�Y Ä¸Ì�Á Ä] �f»Â¿Z¿.
½Â¿�M µÂ»�§ ª^� ±�] ¹�³ �{ ¶Ì§Á�¸¯ ¹�³ Ê¸Ì» \�u �] ¹Zy ¶Ì§Á�¸¯ �Y|¬»1|»M d�|] �Ë� Ä�]Y� ª]Z�»:

 = A(652) / 34/5 × V/W   Ä¯ ,±�] ¹�³ �{ ¹Zy ¶Ì§Á�¸¯ ¹�³ Ê¸Ì»=V Â¸v» ºnu,Ê¸Ì§Á�¸¯ µ=W±�] ½�Á

)¹�³(=A|À�Z] Ê» ,Ã�Ì´¿� É�Â¿ [~m.¾ËY\·Z« �{ �ËZ»�M­Â¸] s��Ê§{Z�e ¶»Z¯�Y�°e Ä� �{|� ¹Zn¿Y.

hv] Á lËZf¿ 

¶Ì§Á�¸¯ d�¸£ ,�Ìv» �{ ½YÂ¼Ìf¿M d�¸£ �ËY�§Y Z]¹Zy�Y{Â¼¿ �{ Ä¯ É�Â� Ä] |]ZË Ê» �ÅZ¯1{Â� Ê» Ã|ÅZ�».Ä¿Â¼¿
] |ÅZ� ÉZÅ¶Ì§Á�¸¯ �Y|¬» ½YÂ¼Ìf¿M {ÂmÁ Z] Z»Y ,|¿{Â] Y�Y{ Y� ¶Ì§Á�¸¯ �Y|¬» ¾Ë�f�Ì¹ZyÄ�uÔ» ¶]Z« �Â� Ä]ÄmÂe ½Á|] ÉY

d§ZË �ÅZ¯ ½YÂ¼Ìf¿M d�¸£ Ä]|�¿ Ã|ÅZ�» É�Y{ ÊÀ » cÁZ¨e ½YÂ¼Ìf¿M Z] Ã|� �Z¼Ìe ÉZÅ Ä¿Â¼¿ ¾Ì] Ä°Ë�Â�] ,.½Y�Ì» �ÅZ¯
Àe �]Y�] �{ É�Àf�Âf§ cZ^Ì¯�e Á ¶Ì§Á�¸¯d�Y Ã|Ì�� cZ^iY Ä] ¾Ì´À� cY�¸§ �)2.(ÉZÅ Ã|¿�Y{�Z] ¾Ì´À� cY�¸§ ¹Z¼e

ºf�Ì�Âf§2ºf�Ì�Âf§ Ä°Ì·Zu �{ ,|Àf�Å1d�Y �Z�u ¾Ì´À� cY�¸§ Ä] �f¼¯)3.( 
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�Y{Â¼¿1 .¹Zy ¶Ì§Á�¸¯ �] ½YÂ¼Ìf¿M ¦¸fz» ÉZÅ d�¸£ �iY  

t�� �{ Ä�Ë� �e ½�Á �] ½YÂ¼Ìf¿M ¦¸fz» ÉZÅ d�¸£ �iYµZ¼fuY5%{Â] �Y{ ÊÀ ».½�Á ¾Ì´¿ZÌ» Ä�ËZ¬»Ä�Ë� �e�{
d�¸£ �ËY�§Y Z] Ä¯ {Y{ ½Z�¿ ½YÂ¼Ìf¿M ¦¸fz» ÉZÅ d�¸£Ä] ½Mmg/l50)26/0¹�³(d�¯ �Ìv» �{�ÅZ¯�{ É�Y{ ÊÀ »

|ÅZ� ½ZÅZÌ³ Ä] d^�¿ Ä�Ë� �e ½�Á)85/0¹�³(|� Ã|Ë{)µÁ|m1(.ÉZÅ d�¸£ Z] Ã|� �Z¼Ìe ½ZÅZÌ³ Ä�Ë� ®�y ½�Á
z»�Ì¿ ½YÂ¼Ìf¿M ¦¸f�ËY�§Y Z]d�¸£Sb(III))�Y07/0Ä] |ÅZ� ÉZÅ Ä¿Â¼¿ �{ ¹�³04/0�Z¼Ìe dve ÉZÅ Ä¿Â¼¿ �{ ¹�³

mg/l50( d§ZË �ÅZ¯.Ä«Z� �e ½�Ác|� Ä] Á d§�³ �Y�« ½YÂ¼Ìf¿M d�¸£ �ÌiPe dve �Ì¿)45/2dve ÉZÅ Ä¿Â¼¿ �{ ¹�³
�Z¼Ìemg/l50(|ÅZ� ÉZÅ Ä¿Â¼¿ Ä] d^�¿)16/4¹�³(d§ZË �ÅZ¯.¾ÌÀr¼Å�ËY�§Y Z]Ä«Z� ®�y ½�Á ½YÂ¼Ìf¿M d�¸£

d§ZË �ÅZ¯ |ÅZ� ÉZÅ Ä¿Â¼¿ Ä] d^�¿)µÁ|m1(.Ä�ËZ¬» µÁ|m ª^� Ä¯ Êe�Â� �{d�¸£ �ËY�§Y Z] ¾Ì´¿ZÌ»½YÂ¼Ìf¿M
d^�¿ �{ É�Y{ ÊÀ » cÁZ¨eÄ�Ë� Ä] Ä«Z�|�¿ Ã|ÅZ�» |ÅZ� ½ZÅZÌ³ Z] Ä�ËZ¬» �{ Ã|� �Z¼Ìe ½ZÅZÌ³. 

                                                 
10Arnon 
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Á|mµ1 .|�� ÉZÅ�f»Y�Za Êy�] �] ½YÂ¼Ìf¿M ¦¸fz» ÉZÅ d�¸£ �iY Ê���] 
Ä«Z� ®�y ½�Á

)¹�³( 

Ä«Z� �e ½�Á
)¹�³( 

Ä�Ë� ®�y ½�Á
)¹�³( 

Ä�Ë� �e ½�Á)¹�³( Ä«Z� d^�¿/Ä�Ë� �Z¼Ìe

a31/0 a16/4 a07/0 a85/0 a87/0 |ÅZ� 

b24/0 ab343/3 ab06/0 a80/0 a84/0 10mg/l 

bc22/0 ab14/3 ab06/0 ab70/0 a83/0 20mg/l 

cd20/0 b92/2 ab05/0 ab59/0 a92/0 30 mg/l 

d19/0 b57/2 b04/0 bc47/0 a87/0 40 mg/l 

e16/0 b45/2 ab04/0 c26/0 a94/0 50 mg/l 

*t�� �{ Ê¯Âe ½Â»�M ��¿ �Y |Àf�Å ­�f�» ¥�u ÉY�Y{ Ä¯ ÊËZÅ ¾Ì´¿ZÌ» ½Âf� �Å �{µZ¼fuY  5 %|À�Z] Ê¼¿ �Y{ ÊÀ ». 

¯ �Â�¿Z¼Å�{ Ä�Y{Â¼¿1,{Â� Ê» Ã|ÅZ�»µÂ� cY�ÌÌ¤eÄ«Z��ËY�§Y Z] Á ,{Â] ÊfÌ§�� Ä� ½YÂ¼Ìf¿M �ÌiZe dve Ä�Ë� Á
µÂ� �ÅZ¯ �{ É�Y{ ÊÀ » cÁZ¨e ½YÂ¼Ìf¿M d�¸£Ä«Z�Ã|ÅZ�» |ÅZ� ½ZÅZÌ³ Ä] d^�¿ Ã|� �Z¼Ìe ½ZÅZÌ³ Ä�Ë� µÂ� Á

|Ë{�³.|ÅZ� ÉZÅ Ä¿Â¼¿ �{ Ä«Z� µÂ� Ä°Ë�Â�]cm00/22{ ÁZ] Ã|� �Z¼Ìe ÉZÅ Ä¿Â¼¿ �mg/l50Ä] ½YÂ¼Ìf¿Mcm83/14Á
|ÅZ� ÉZÅ Ä¿Â¼¿ �{ Ä�Ë� µÂ�cm33/28Z] Ã|� �Z¼Ìe ÉZÅ Ä¿Â¼¿ �{ Ámg/l50Ä] ½YÂ¼Ìf¿Mcm00/16d§ZË �ÅZ¯.Á ÊÅ

²¿ZË)1999(,½YÂ¼Ìf¿M Z] l¿�] ÃZÌ³ �Z¼Ìe Z])III(¸¼m �Y Y� |�� ÉZÅ �f»Y�Za ½ÂË ¾ËY Ä¯ |Àf§ZË �{Á Ä�Ë� ,Ä«Z� µÂ� Ä
d�Y Ã|� ZÆ¿M �ÅZ¯ h�Z] Á Ã{Y{ �Y�« �ÌiPe dve ZÆ¿M d^�¿. 
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�Y{Â¼¿1 .Ä�Ë� µÂ� Á Ä«Z� µÂ� �] ½YÂ¼Ìf¿M ¦¸fz» ÉZÅ d�¸£ �iY 
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Study on the effect of Sb-EDTA on growth and chlorophyll content in Citrullus 

lanatus 
 

M.S. Araghi shahri1*, M. Lahouti2, F. Ghasemzadeh3, H, Ejtehadi4 

 
1M.Sc. Student, Dept. of Plant physiology, Faculty of sciences, Ferdowsi University of Mashhad, Iran, 

2Prof.Dept. of Plant physiology, Faculty of sciences, Ferdowsi University of Mashhad, Iran,Prof.Dept. of Plant 
physiology, 3Associate prof. Dept. of Plant physiology, Faculty of sciences, Ferdowsi University of Mashhad, 

Iran, 4Prof.Dept. of Plant physiology, Faculty of sciences, Ferdowsi University of Mashhad, Iran. 
 
 

Abstract 
 
Antimony (Sb) toxicity and contamination in the environment has become a growing concern in recent 
years because of its industrial uses. This heavy metal is toxic for plants, animals and human at high 
concentrations. With increasing Sb in industrial areas, was  investigated, effect of antimony differents 
concentrations on Citrullus lanatus. Antimony was applied as Sb-EDTA in Hoagland’s nutrient 
solution at 0 (control), 10, 20, 30, 40 and 50 mg/l concentrations. Two weeks later, plant samples were 
assessed for measurement of total chlorophyll and some growth parameters. Results showed antimony 
was affect on fresh and dry weight of sprout and root, sprout and root length and they declined, but it 
had no significant difference on sprout/root ratio. Antimony significantly caused to decrease total 
chlorophyll rate in leaf tissues of treated plants (in 50mg/l, 0.60mg/gleaf) than control plants 
(3.13mg/gleaf), but even low concentration decreased total chlorophyll extremely.  
 
Key words: Antimony, toxicity, total chlorophyll, growth parameters, watermelon           
   
 
  


