
www.SID.ir

Arc
hive

 of
 S

ID

   

COS16 

COS16

  

kg

                                                

   

E-mail: masoud.kamel@yahoo.com

 

www.SID.ir


www.SID.ir

Arc
hive

 of
 S

ID

  

Majnon Hoseini, 1996

Agricultural Statistics, 2009

 

2001

Golchin et al.,

Hemati and Shajari, 2004

Salardini, 

1984

pH

Amin 

pour et al., 2004Majidi 

and Malekoti, 2001

Ghasemi and 

Ronaghi, 2004

ppm

Hejazi et al., 1993

www.SID.ir


www.SID.ir

Arc
hive

 of
 S

ID

   
Lucas and Knezek, 1972

Leon et al., 1985

Deka and Sadegh, 1991

Lucas and Knezek, 

1972

Malekoti, 2000

lak et al., 2009

COS16

COS16

Ghanbari et al., 2002

kg

kg

COS 16

www.SID.ir


www.SID.ir

Arc
hive

 of
 S

ID

  
pH

ppm

ppm

ppm

ppm

ppmppm

m2

pH

SAS

Kulig and  Zioleck, 

1996Kulig et al., 

1995

www.SID.ir


www.SID.ir

Arc
hive

 of
 S

ID

   
kg

Golchin et al., 2001

Hemati and Shajari, 2004

Majnon Hoseini, 1996

Hemati, 2004

Kalbasi et al., 1988

pH

Morghan et al., 

2002pH

Voyagre, T 31, U1911

pHVoyager

pH

kg

www.SID.ir


www.SID.ir

Arc
hive

 of
 S

ID

  

Sadri and malekoti, 1988

Hemati, 2004

Mohammad et al., 

1990

Rostami, 1998

COS16

COS16

  

COS16

Morghan, 2002

COS16

www.SID.ir


www.SID.ir

Arc
hive

 of
 S

ID

   
COS16

COS16

Motashare zade and savabeghi, 2012

COS16

Hemati, 2004

COS16

G14088

kg

www.SID.ir


www.SID.ir

Arc
hive

 of
 S

ID

  
Majnon Hoseini, 1996

cos16

Mengel et al., 1994; 

Mohammad et al., 1990

Brown et al., 1989

COS16

www.SID.ir


www.SID.ir

Arc
hive

 of
 S

ID

   

www.SID.ir


www.SID.ir

Arc
hive

 of
 S

ID

  
Table 1- Analysis for variance for yield and yield components, leaf traits, seed traits and soil traits 

S.O.V

df

MS

 
Yield 

 
100 seed 
weight

 
Plant 
height 

 
Capsule No 

 
Seed No 

 
Leaf 

Nitrogen 

 
Leaf 

phosphorus 
Leaf 

Potassium

 
Leaf Fe 

(year) 1 248244971063.45** 176.81* 12 0.815 3.898** 0.871** 5.773** 762384** 

(Error a) 4 3331357.06 67.2410.820.927 0.1010.004 0.014 50516

(fertilizer) 5 920655** 7.24 112.12* 5.107 0.178 0.713** 0.001 0.0101732671** 

(Y*T) 5240469** 2.6526.07 3.840.304 0.186 0.0001 0.017* 202939** 

(Cultivar)2 1769305** 951.51** 9873.89** 113.78** 0.2500.2580.0339** 0.306**1842

(Y*Cultivar) 2 604664**9.0978.2221.03** 0.398 0.186 0.0029* 0.005 2158 

(FT*Cultivar) 10 246082** 9.81 78.15* 3.740.161 0.060.00020.011 3973 

(Y*FT*Cult) 10639304** 6.4049.072.21 0.554 0.143 0.0010 0.015** 3559

(Error b) 6890537.3 6.55 38.68 3.880.316 0.088 0.0008 0.0069948.68

%

  

10.57 6.51 13.18 20.46 12.97 8.21 6.15 4.55 19.90 
ns

ns: Non significant.*and ** :Significant at 5% and 1% probability levels, respectively 
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Continued Table 1- Analysis for variance for yield and yield components, leaf traits, seed traits and soil traits 

S.O.V

  
df  

MS

  
Leaf Zink 

 
Seed 

Protein 

 
Seed 

Phosphorus 

 
Seed 

Potassium

 
Seed Fe 

 
Seed Zn 

 
Seed 

Cupper 
year1 28846.29** 129.21** 0.8712** 5.773** 1185.38** 2353.86** 323.78** 

Error a

 

4 157.76 0.262 0.0038 0.013631.1810.50 2.13 

fertilizer) 

 

5 366.12** 5.64** 0.0007 0.0102 76.63* 42.74 2.94* 

 

Y*T5 61.03 2.65 0.0009 0.0173* 78.72* 3.31 1.98 

Cultivar

 

2 74.52 108.52** 0.0339** 0.3056** 59.72 313.67** 0.29 

Y*Cultivar

 

2 27.57 28.06** 0.0029* 0.0054 253.64** 99.67* 10.56** 

FT*Cultivar

 

10 72.85 3.350.0002 0.0110 51.98* 16.68 2.50* 

Y*FT*Cult10 42.21 2.05 0.0010 0.0148** 18.1622.60 1.57 

Error b68 50.43 1.76 0.0008 0.005926.5120.44 1.03 

 

17.16 5.82 6.15 4.55 12.29 11.21 9.98 
ns 

ns: Non significant.*and ** :Significant at 5% and 1% probability levels, respectively.           
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Table 2- Mean Comparison of grain yield and yield component

 
Yield (Kg 

/ha)
100 seed 

Weight (g)

 
Plant 

Height (cm)

  
Capsule 

No. 

 
Seed 

Protein (%)

 
Seed 

Phosphorus 
(%)

 
Leaf 

Phosphorus (%)

  
Seed Potassium 

(%) 

 
Leaf Potassium 

(%)  
Seed Zn 
(mg/kg)

 

COS16 2596c 33.37b 28.5c11.4a 24.74a 0.50a 0.50a 1.80a 1.80a43.7a 

 

3035a 42.26a 60.3a 9.6b 21.60b 1.68b 0.45b 1.68b1.67b 38.1b 

Local

 

2762b 42.30a 52.6b 7.9c 21.89b 1.62c 0.45b 1.62c 1.62c 39.1b 

Table 3- Mean comparison of fertilizers effects on yield and yield components  

Treatments 

 

Yield 
Kg/ha

 

leaf NitrogenPlant height

 

(cm) 

 

Grain Fe 
mg/kg

 

Grain Cupper

 

mg/kg
Seed Protein

  

Leaf Fe 
mg/kg)

  

Leaf Zink

 

mg/kg

 

Check2742cd

 

3.3b 50.2a 41.9ab 10.3ab 22.9ab 375.33b 42.4b 

KGFerrous sulfate (100 kg)3099a 3.4b 45.6bc 39.8b 10.4ab b21.8 390.33b 49.0a 

KGIron chelate (10kg/ha)2830bc

 

3.6ab 47.9abc 40.6ab 9.6b ab22.5 348.94b 37.4b 

Twice spraying with Ferrous sulfate (4 per 1000
2526c 3.8a44.9c 43.2ab10.7a 23.4a1133.67a

 

42.4b 

Agriculture elemental sulfur with tiobasilus (400 kg)
3003ab

 

3.7a 49.7ab 40.4ab 9.9ab 23.3a 383.00b 40.4b 

Agriculture elemental sulfur without tiobasilus (400 kg)
2587d3.6ab 44.5c 45.2a 9.8ab 22.4ab 374.72b 36.5b 
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Figure1: Interaction between cultivars and 
fertilizer treatments
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Table 4- Correlation coefficient between yield and yield components, leaf traits, seed traits, and soil traits 

Treatment 
Yield 

W  
grain Biomass

 
Height 

N  
pods 

N  
grain 

N  
leaf 

P  
leaf 

K  
leaf 

Zn  
leaf Protein 

P  
grain 

K  
grain 

Fe  
grain 

Mn  
grain 

Zn  
grain 

               
W grain .604 ** 1.00               

Biomass .572 ** .120 1.00              

Height .363** .729** -.071 1.00             

N pods .104 -.197* .363** -.260** 1.00            

N grain .232* .253** .042 .144 .162 1.00           

N leaf .124 .126 .054 .002 .205* .005 1.00          

P leaf -.522** -.446** -.123 -.231* -.008 -.177 -.268** 1.00         

K leaf .206** .180 .172 -.099 .149 .055 .432** -.106 1.00        

Zn leaf .634** .491** .312** .138 .197* .158 .433** -.572** .435** 1.00       

Protein -.521** -.690** -.036 -.595** .176 -.316** .032 .446** .168 -.333** 1.00      

P grain -.700** -.681** -.169 -.377** .018 -.285** -.369** .745** -.289** -.799** .620** 1.00     

K grain -.688** -.688** -.162 -.373** .041 -.258** -.364** .705** -.304** -.786** .592** .922** 1.00    

Fe grain -.460** -.516** -.270** -.261** -.275** -.360** -.289** .398** -.177 -.506** .428** .486** .511** 1.00   

Mn grain .709** .565** .347** .273** .108 .191* .397** -.630** .287** .818** -.451** -.854** -.844** -.528** 1.00  

Zn grain -.660** -.738** -.220* -.457** -.004 -.278** -.145 .559** -.150 -.591** .685** .758** .733** .535** -.623** 1.00 

Cu grain -.531** -.409** -.093 -.187* -.042 -.209* -.364** .681** -.258** -.646** .506** .773** .766** .407** -.719** .635** 

ns 

Ns: Non significant. *and ** :Significant at 5% and 1% probability levels, respectively 
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