
Lycopersicom esculentum Mill.

  

Lycopersicom esculentum Mill. cv. Early 

Urbana111ab

Terry et al., 2000; Ferri et al., 

2006; Eliss et al., 2007

Terry et al., 2000
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Shanker et al., 1996; 

Kopsell et al., 2000; Xue et al., 2001; Pennanen et al., 
2001; Simojoki et al., 2003;Valkama et al., 2003; 
White etal,;2004; Germ et al., 2005; Lefsrud et al., 

2006; Geuffray, 2007

Feroci et al., 2005

Brassica oleracea L.

Kopsell et al., 2000

Zhu et al., 2004

B. oleracea L. var accephala

PKCaMgSBCu

MnMoBS

Lefsrud et al., 2006

Khattak et al.,1989

Padmaja et al., 1990; Xue et al., 2001; 

Valkama et al., 2003; Fargasova et al., 2006; Lefsrud 

et al., 2006

  

cv. Early 

Urbana111 Lycopersicom esculentum Mill.

C

C

Hogland and Arnon, 1950

Na2SeO4

Na2MoO4.2H2O
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2 ppm1 ppm0.5 ppm0 ppm

Se 

Mo 
2 Se + 0 Mo1 Se + 0 Mo0.5 Se + 0 Mo0 ppm 

2 Se + 0.2 Mo 1 Se + 0.2 Mo 0.5 Se + 0.2 Mo 0 Se + 0.2 Mo0.2 ppm

2 Se + 0.4 Mo 1 Se + 0.4 Mo 0.5 Se + 0.4 Mo 0 Se + 0.4 Mo 0.4 ppm

2 Se + 0.6 Mo 1 Se + 0.6 Mo 0.5 Se + 0.6 Mo 0 Se + 0.6 Mo 0.6 ppm

 

C

ab

Jenway, UKArnon, 

1949

(Chla) = 0.0127A663 

 

0.00269A645

(Chlb) = 0.0229 A645 

 

0.00468 A663

 

(Chla + Chlb) = 0.0202 A645 + 0.00802 A663

 

ratio= (Chla)/ (Chlb)

A663

A645

Chl aaChl bb

 

Hellebust and Carigie, 1978

 

C = (V.A.F.10) / 2500

  

V

A

FC

 

SPSS 13General Linear Model, Univariate

LSD

p<0.05p<0.01p<0.001

Excel
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p<0.05p<0.01

p<0.001

   

0 

Se + 0.2 Mo

F

Se Mo Se × Mo 

0.230 

7.84*** 

2.473 

3.704* 

0.46 

4.687** 

6.591*** 

4.92*** 

12.551*** 

    

(*) = p<0.05, (**) = p<0.01, (***) = p<0.001 

 

SeMoMo×Se

  
a 

a

p<0.001

a

ap<0.001

a

ap<0.01

a

1 Se + 0 Mo

0.5 Se + 0.2 Mo

LSD

a

a

b

b

p<0.001

b

b

p<0.01

b

bp<0.01
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b

2Se + 0.2 Mo

ab

ab

p<0.001

ab

a

b

abp<0.05

p<0.05

 

a

(Chla/Chlbb

ab

p<0.001

ab

p<0.001

Chla/Chlb

 

Chla/Chlbp<0.001

Chla/Chlb

p<0.05

p<0.01

1Se + 0.4 Mo

0 Se + 0 Mo =0.7271

p<0.001

p<0.05

0 Se + 0.2 Mo =0.0561

0.5Se + 0.4 Mo 0.0797

LSD

  

www.SID.ir

Archive of SID



F

SeMo Se × Mo 

 
12.561*** 

10.597*** 

7.881*** 

47.694*** 

3.795* 

1.108 

6.107*** 

4.276** 

3.437* 

27.501*** 

0.534 
8.415*** 

3.661** 

2.834** 

2.190* 

16.538*** 

3.060** 

2.699* 

Chl a 
Chl b 
Chla + Chlb 
Chla/Chlb 

- caroten 
Xanthophyl 

 

(*) = p<0.05, (**) = p<0.01, (***) = p<0.001 

SeMoMoSe

ab

b

 

a b

Mazzafer, 1998Jain and Gadre, 

1998;

Smith and 

Watkinson, 1984

Sinapis alba L

Fargasova et al., 2006

IXMg

L.Phaseolus vulgaris

Padmarja et al., 1990

Kopsell et al., 

2000

Catharanthus 

roseus L.

Arvy et al., 1995

Kopsell et al., 2007

b

a

Chla/Chlb

Shanker et al., 1996; Fargasova, 2006; Feroci et al., 

2005; Issa et al., 1999

Feroci et al., 2005

 

Feroci et al., 2005; Shanker et al., 1996

Scenedesrmus obliquus

Cd+2Zn+2Mn+2

Ni+2

Mn+2Issa et al., 1999
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ba

abBadiello 

and Finni, 2005; Farga ova et al., 2006

ab

 

a
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The effects of Selenium-Molybdenum interaction on  

contents of Photosynthetic Pigments in tomato 
(Lycopersicom esculentum Mill.)  

KhavariNezhad, R.A., *Goshehgir, Z., Sa'adatman, S. 
Department of Biology, Islamic Azad Univ. Branch Tehran, Tehran, Iran   

Abstract  
Selenium (Se) is not an essential nutritious element for plants; although, the element is absorbed 

by them. Molybdenum (Mo) is a trace element/heavy metal, a potential toxicant in plants and 
other organisms in high amounts. We investigated the effects of Se-Mo interactions on the 
contents of photosynthetic pigments in tomato (Lycopersicom esculentum Mill. Cv. Early 
Urbana111). Chlorophylls a and b, beta-carotene and xanthophylls were spectrophotometrically 
measured (Jenway, UK) in leaf extract samples. Dry weight was also recorded. Se showed no 
significant effect on shoot dry weight, but statistically significantly reduced root dry weight. Also, 
Se increased the contents of photosynthetic pigments. Mo had toxic effects as it linearly decreased 
total dry weight and significantly reduced the contents of leaf photosynthetic pigments. Se 
detoxified Mo at 1- and 2ppm levels. It was concluded that Se is able to improve Mo-related stress 
symptoms.   

Key Words: Selenium, Molybdenum, Tomato, Heavy Metals, Toxicity   
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