
Trigonella foenum-graecum L.

sf.saberali@yahoo.com

Trigonella foenum-graecum L.

.

SAS

.

Archive of SID

www.SID.ir



.

Zimdahl, 2007

Zimdahl, 2007

Snapp et al., 2005

Singer et al., 2005; Snapp et al., 2005Qi and 

Helmers, 2009;

Omezzine and Haouala, 2013

Upadhyaya and Blackshaw, 2007; Qi 

and Helmers, 2009; Snapp et al., 2005

Upadhyaya and 

Blackshaw, 2007

Paine et al., 1995

Teasdale 

and Mohler, 1993)

Malik et al., 2010

Campiglia et al., 2010

Archive of SID

www.SID.ir



Nazari et al. (2014)

Ranjbar et al. (2008)

Secale 

montanumVicia villosa

Portulaca oleracea

Amaranthus 

retroflexus

HassanNejad and Alizade (2006)

.Enache (1989)

Sinapis arvensis

Brennan and Smith, 2005; Kumar et al., 2009

L.Pisum sativum

L.Trifolium repens

Rueda-

Ayala et al., 2015

Samadi and Mohamaddost, 2013

Bolandi-Amoghin et al. (2015)

Helianthus annus L.)

Azarbakht et al., 2015

T. foenum-

graecum L.

Omidbighi, 2006

Omezzine and Haouala, 2013

Bradaran and Ghahari 

(2016)

Archive of SID

www.SID.ir



Saberali et al., 2012

Fageria et al., 2011

Khaje-Pour, 2012

SASSAS Institute, 2003

LSD

Excell

SigmaPlot

-

Table 1. Physico-chemical properties of soil (0-30 cm).

Extractable K 
(ppm)

Extractable P 
(ppm)

Total N
(%)

Organic C
(%)

EC (dS/m)
pHSoil texture

350210.060.83.17.8
Clay loam
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Table 2. Weed species observed in the experimental farm.

Scientific namePersian nameLife cycle

maurorumAlhagi

Perennial

repensAcroptilon

Perennial

Polygonum aviculare

Annual

Portulaca oleracea

Annual

Amaranthus blitoides

Annual

Amaranthus retroflexus

Annual

Saberali 

et al., 2008

Bradaran and 

Ghahari, 2016

Bolandi-Amoghin et al. (2015)

et al., 2016

(Karbalaei-KhiaviHafman et al. (1993
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Ranjbar et al. (2008

Upadhyaya and Blackshaw, 2007

.

Boyd and Van Acker, 2004; Creamer and Dabney, 

2002Omezzine and Haouala (2013)

Azizi et al., 2010)

Rueda-Ayala et al., 2015

Table 3. The analysis of variances for the effect of cover crop density on the measured traits.

Mean squares

S.O.V
df

Grain yield
Grain 

number Sunflower 
dry matter

Sunflower 
LAI

Sunflower 
height

Weeds dry 
matter

Fenugreek 
dry matter

Replication
2 *856520.4 *2068112.3 *5478252.8 ns0.22769 ns254.0 ns140994.6 ns682.0

Cover crop 
density

5
*1379029.8

*
**3830638.4 **8618936.8 **1.6156 ns29.2 **306614.9 **3527.2

Error
10 1568318.2 435643.9 980198.8 0.11513 324.08 51732.3 260.2

CV (%)

21.5 18.32 21.86 13.88 17.58 29.59 25.61

ns***

NS, *and **: represent non-significant and significant at 5 and 1% levels, respectively.
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Van Acker et al., 1993, Torquebiau and 

Akyeampong, 1994

Laing et al., 1984

Malik et al., 1993

Wortmann, 1993; Corre-

Hellou et al., 2006
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Bolanli-Amoghin et al. (2015)

Omezzine and Haouala, 2013

Torquebiau and Akyeampong, 1994; Laing et al., 

1984

Malik et al., 1993; Van Acker et al., 1993

Samadi and Mohamaddost (2013)

Table 4. The impact of cover crop density on the measured traits.

Fenugreek  
density

)2-Plants m(

Fenugreek 
dry matter

)1-Kg ha(

Weeds  dry 
matter (Kg 

)1-ha

LAI Sunflower 
height
(Cm)

Sunflower 
dry matter 

)1-Kg ha(

Grain 
-number (m

)2

Grain 
yield ( Kg 

)1-ha

0 - 921.3a 1.8c 90.2a 3539d 2241d 1486d
10 136.7b 438.7b 2.6b 93.3a 6115bc 3409cd 2149cd
20 309.3ab 101.3c 3.2a 90.8a 7399ab 5178ab 3059ab
30 371.3ab 465.3b 2.3bc 86.1a 6037bc 4143bc 2533bc
40 408a 441.3a 2.2bc 86.5a 5047cd 3465cd 2119cd

Control with no 
fenugreek and 

weeds

- -
3.6a 93.4a 8176a 5832a 3470a

.

Within a column, means followed by the same letter are not significantly different at P< 0.05.
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Fig. 1- Response of sunflower growth traits as well as dry matter produced in fenugreek and weed species 
to fenugreek density as a cover crop.

Y= 891.5- 55.6x+1.16x2 ns
R2=0.80

Y= 3644 + 308.6x-6.98x2 *
R2=0.93

Y= 91.2+ 0.077x-0.006x2 ns
R2=0.69

Y= 1.8+ 0.099x-0.002x2 ns
R2=0.74

Y= 2123+ 217x-4.64x2 ns
R2=0.87 Y= 1426+ 119x-2.6x2 ns

R2=0.89

)2-Fenugreek  density (Plants m

Y= -9.4+ 19.4x -0.22x2 **
R2=0.99
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Introduction: Agronomic approaches to weed management are effective, low-cost, environmentally-friendly 

options without adverse effects on human health.  These approaches should be emphasized to develop a sustainable 

agriculture (Zimdahl, 2007). A living cover crop can affect weed competition by competing for growth resources 

and the residue of cover crops may affect weed growth and competition with their allopathic potential (Karbalaei-

Khiavi et al., 2016).  Fenugreek plants, with their shallow root system, ability of nitrogen-fixing as well as 

allopathic potential, were chosen as a cover crop to study the effects of various densities of fenugreek on growth 

and weed competition.

Materials and methods: An experiment was conducted in a randomized complete block design with six 

treatments and three replications at the experimental station of Torbat-e Jam University in 2016.  The treatments 

included the seeding of 0, 10, 20, 30 and 40 fenugreek plants per square meter as a cover crop and a control 

treatment.  The destructive sampling was taken to determine the dry matter production in sunflower, fenugreek 

and weed from 60 cm of rows.  After examining the residuals for normality, analysis of variance was done using 

SAS software.

Results and discussion: The highest and lowest weed dry matter were obtained from the densities of 0 and 20 

fenugreek plants per square meter, respectively.  The results showed that the planting of fenugreek, regardless of 

its density, at the same time as the sunflower planting reduced growth of competing weeds by at least 50%.  This 

reduction can also be increased by up to 78% by establishing the appropriate density of fenugreek.  The highest 

and lowest leaf area, dry matter production and seed yield in the sunflowers was obtained from densities of 20 and 

40 cover crop plants per m-2, respectively.  The presence of cover crops in all densities, except for 20 fenugreek 

plants per m-2, significantly reduced sunflower yield compared with the control.  Regression analysis also showed 

that the response of sunflower growth and yield to increased cover crop density follows a quadratic trend.  The 

sunflower growth and yield was reduced at lower and higher densities of cover crop compared to its optimum 

density.  The role of cover crop densities higher than the optimum level, however, was greater than the lower one 

in reducing competing weeds. Thus, the establishment of a suitable plant density of fenugreek would occupy an 

existing vacant niche, reduce available growth resources, and ultimately reduce the growth of competing weeds 

(Mohammadi et al., 2015).

Conclusion: Due to the reduction of competing weeds in the presence of fenugreek and the economic value of 

fenugreek production, this plant can be used as an effective cover crop in sunflower fields as an option in a 

comprehensive weed management system.

Keywords: Cropping management, Dry matter,  Fenugreek, Interference, Regression analysis.
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