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Cowpea live cover is applied to amend maize yield and decrease weed. This study was carried out to 
evaluate the effects of cowpea (Vigna unguiculata L.) live cover on foxtail (Setaria spp.) and salsify 
(Tragopogon porrifolius) suppression, maize (Zea mays L.) grain yield and yield components. Field 
experiments were conducted in 2009 and 2010 in research station of college of agriculture, Shiraz 
University of Iran. The experimental design was split plot arranged in randomized complete blocks 
design with four replications. Treatments were cowpea live cover densities (7, 15, 22 and 30 plants m

-2
) 

as main plots and suppression times of cowpea growth with 2,4-D (30, 45, 60, 75 and 90 days after 
maize planting) as sub plots. Results showed that the lowest weeds biomass and the highest maize 
grain yield were obtained from 30 and 22 plants m

-2
 of cowpea live cover density, respectively. The 

lowest weeds biomass and the highest maize grain yield, as compared to the weedy check, were 
obtained when cowpea growth was terminated 90 and 75 days after maize planting, respectively. 
Optimum density of cowpea live cover to guarantee maximum maize grain yield and optimum 
suppression of weeds were 22 plants m

-2
 when cowpea growth was terminated 75 days after maize 

planting.  
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INTRODUCTION  
 
Weeds are the most serious pests reducing the crop yield 
(Najafi and Tollenaar, 2005) and Many of the previous 
studies showed that weeds can reduce maize grain yield 
between 41 to 86% (Bijanzadeh and Ghadiri, 2006) in the 
case of no weed control. A broad spectrum of grasses 
and broadleaved weeds infests maize fields in Iran 
among which redroot pigweed (Amaranthus retroflexus 
L.), foxtail, and salsify are the most troublesome 
(Zaremohazabieh and Ghadiri, 2011). Herbicide use is an 
essential component of successful maize production. 
However, the use of large quantities of herbicides is often 
associated with environmental pollution (Hall et al., 
1992). The adoption of sustainable agricultural production 
in recent years has resulted in an increased use of live 
cover systems. Such systems consist of  a  species  pre-  
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sown or interplanted with a main crop in order to serve as 
a soil cover, which contributes, among other things, 
towards weeds suppression, reduction in weeds seed 
bank (Teasdale, 1996; Theunissen, 1997), the protection 
against soil erosion and increase in soil organic matter, 
favorable earthworm activity, reduction in nitrogen 
requirements of maize through Rhizobium symbiosis 
(Caamal-Maldonado et al., 2001; Duda et al., 2003). 
Other agronomic benefits of live cover are summarized in 
the review by Feil et al. (2001). 

The impaired weed growth by the use of cowpea live 
cover may result from a combination of reduced light and 
prevented extreme temperature changes due to the 
ability of cowpea to grow well in warm season and 
produce a high biomass (Hall et al., 1984; Harrison et al., 
2006). The objectives of this experiment were to 
determine the optimum planting density of the cowpea 
live cover and suppression time, and to evaluate effects 
of cowpea live cover on foxtail and salsify control and 
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Table 1. Average temperatures (ºC) during growing seasons in 2009 and 
2010. 
 

Months 2009 2010 

May-Jun 22.58 21.57 

Jun-Jul 26.00 24.71 

Jul-Aug 24.11 25.91 

Aug-Sep 22.21 22.03 

 
 
 

Table 2. Effect of cowpea live cover densities on weed growth in both years. 
 

Cowpea live cover  
density (plant m

-2
) 

Setaria spp. 
 

Tragopogon porrifolius 
 

Biomass 

(g m
-2

) 

density 

(weed m
-2

) 

height 

(cm) 
 

Biomass 

(g m
-2

) 

density 

(weed m
-2

) 

height 

(cm) 

7 98.29 2.10 40.94  104.77 2.10 45.14 

15 74.36 1.64 40.57  87.34 1.75 39.35 

22 70.69 1.25 28.85  72.05 1.35 32.42 

30 57.96 1.21 23.52  62.36 1.07 32.03 

LSD (5%) 25.81 0.38 8.45  22.27 0.62 6.92 
 

a = Least significant difference at P = 0.05. 
 
 
 
yield and yield components of maize. 
 
 
MATERIALS AND METHODS 
 
Field experiments were conducted during the 2009 and 
2010 at the experimental research center (Badjgah), 
Shiraz University (52° 46' E, 29° 50' N and 1810 m), Iran. 
In both years, plots were located on a silty clay loam soil 
with 1.16% organic matter, 15 to 18% sand, 50 to 56% 
silt, 15 to 20% clay and pH of 7.8. The mean monthly 
temperature in two years is given in Table 1. Soil tillage 
included moldboard plowing and subsequently disc-
harrowed. The field was fertilized according to soil test 
recommendations with 150 kg triple superphosphate 
fertilizer ha

-1
 and 450 kg urea fertilizer ha

-1
. Maize seeds 

(SC 704) were planted 5 cm deep by Pneumatic drill on 
May 28

th
 in both years. Each plot was 3 m wide by 6 m 

long and consisted of 4 rows of maize with 75 cm 
between-row and 15 cm within-row spacing. The seeds of 
cowpea CV. Mashhad (purchased from Dezfull 
Agriculture Research Department) were hand sown in 
two lines on ridges in plot on May 29

th
 in both years. The 

experimental design was split plot arranged in 
randomized complete blocks design with four 
replications. Cowpea live cover densities were 
considered as main factors at four levels (7, 15, 22 and 
30 plants m

-2
) and suppression times of cowpea with 2,4-

D (Trade name: U46, 0.72 kg a.i. L
-1

) were sub factors at 
five levels (30, 45, 60, 75 and 90 days after maize 

planting). Two control treatments, weed free and weedy 
check, were also included. In weed free plots, weeds 
were controlled by hand. Plots were uniformly irrigated by 
siphon at planting time. Maize grain yield was determined 
by harvesting of maize plants from the middle two rows of 
each plot. The harvested cobs were shelled, weighed and 
grain weight adjusted to 15% moisture. Weeds were 
harvested from 1 m

-2
 areas in each plot. Weeds were 

separated by species, counted, then oven dried at 75°C 
for 48 h, and weighed. Grain yield data and all other data 
were submitted to an analysis of variance (ANOVA) and 
Least Significant Different test (LSD) was used to verify 
the significant differences among treatment means at the 
5% probability level (Little and Jackson, 1978). 
 
 
RESULTS 
 
Weeds control 
 
In both years, predominant weed species were foxtail and 
salsify. Results showed that cowpea live cover had 
significant effect on weed species. In both years, the 
lowest biomass, density and height of foxtail and salsify 
were obtained with application of cowpea live cover at 30 
plants m

-2
 (Table 2). Application of cowpea live cover at 

30 plants m
-2

 reduced foxtail and salsify biomass up to 
40%. On the contrary, the application of cowpea cover at 
7 plants m

-2
 couldn’t control weeds (Table 2). 

Results showed that growth suppression times of 
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Table 3. Effect of suppression time of cowpea live cover on weed growth in both years. 
 

Suppression time of cowpea 
live cover (days after maize 

planting) 

Setaria spp. Tragopogon porrifolius 

Biomass 

(g m
-2

) 

density 

(weed m
-2

) 

height 

(cm) 

Biomass 

(g m
-2

) 

density 

(weed m
-2

) 

height 

(cm) 

Weedy check 131.59 3.00 63.18 111.26 2.25 49.43 

30 103.35 2.06 50.17 104.00 2.18 47.62 

45 102.95 1.68 39.91 102.46 2.00 45.37 

60 71.36 1.50 27.68 95.93 1.75 45.31 

75 65.28 1.37 26.81 82.93 1.56 38.06 

90 52.74 1.25 26.56 74.87 1.25 34.87 

LSD (5%) 34.01 0.66 13.51 33.49 0.68 13.02 
 

a = Least significant difference at P = 0.05. 

 
 
 
Table 4. Effect of cowpea live cover on maize grain yield, 1000 grain weight, number of grains per row, number of rows per cob and number 
of grains per cob in both years. 
 

Cowpea live cover 
density (plant m

-2
) 

Grain yield 

(t ha
-1

) 

1000 grain 
weight (g) 

Number of grains 
per row 

Number of 
rows per cob 

Number of grains 
per cob 

7 9.6 255.8 42.1 11.1 470.4 

15 10 258.1 45.3 10.8 483.3 

22 11.4 260.7 47.8 11.7 549.7 

30 10.5 261.8 45.2 11.3 502.3 

LSD (5%)
a
 0.77 3.43 1.72 0.76 39.93 

 

a = Least significant difference at P = 0.05. 

 
 
 
cowpea live cover had significant effect on weeds. In both 
years, maximum control of foxtail and salsify were 
obtained when cowpea growth was terminated at 90 days 
after maize planting (Table 3). Minimum control of foxtail 
and salsify were obtained when cowpea growth was 
terminated at 45 days after maize planting and worst 
control of weeds were achieved cowpea growth was 
terminated at 30 days after maize planting (Table 3). In 
both years, growth suppression time of cowpea live cover 
with 2,4-D at 90 days after maize planting, as compared 
to the weedy check, reduced foxtail and salsify up to 59 
and 32%, respectively (Table 3). 
 
 
Maize grain yield and yield components 
 
The number of grains per cob plays an important role in 
determining the final yield of maize. In both years, 
cowpea live cover density at 22 plants m

-2
 improved 

maize grain yields as compared to the other treatments 
(Table 4). Meanwhile, this treatment had the highest 
maize grain yield, 1000 grain weight, number of grains 
per row, number of rows per cob and number of grains 
per cob (Table 4). Application of cowpea live cover at 22 
plants m

-2
 increased maize grain yield up to 18%. 

Cowpea live cover density at 7 plants m
-2

 didn’t 

completely control weeds and therefore, maize grain yield 
and yield components especially number of grains per 
cob decreased (Table 4). In both years, weed free check 
had the highest maize grain yields (13.6 t ha

-1
). Maize 

yields in weedy checks were reduced by approximately 
41% (Table 5). All growth suppression times of cowpea 
live cover treatments improved maize grain yields as 
compared to the weedy checks. In both years, the 
highest maize grain yield (10.8 t ha

-1
), as compared to the 

weedy check, were obtained when cowpea live cover 
growth was terminated at 75 days after maize planting 
(Table 5). In addition, the number of grains per cob 
increased (up to 20%) when cowpea live cover growth 
was terminated at 75 days after maize planting as 
compared to the weedy checks (Table 5). 
 
 
DISCUSSION 
 
Since cowpea live cover had significant effect on weed 
species growth, it is concluded that, maximum control in 
weed growth was obtained from high cowpea live cover 
densities which provided better weed control as 
compared to the low densities. In this research, cowpea 
live cover density at 30 plants m

-2
 obtained the highest 

rank compared with the other cowpea live cover 
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Table 5. Effect of suppression time of cowpea live cover on maize grain yield, 1000 grain weight, number of grains per row, number of rows 
per cob and number of grains per cob in both years. 
 

Suppression time of cowpea 
live cover (days after maize 

planting) 

Grain yield 

(t ha
-1

) 

1000 grain 
weight (g) 

Number of grains 
per row 

Number of 
rows per cob 

Number of 
grains per cob 

Weed free check 13.6 272.1 51.7 12.6 625.7 

Weedy check 8 248.6 40 10.1 405.2 

30 9 257 41.3 10.7 440.9 

45 10 255.7 44.5 11.2 491.4 

60 10.6 257.8 45.7 11.5 517.1 

75 10.8 259 46.8 11.3 522.1 

90 10.6 263.4 45.6 11.3 507.6 

LSD (5%)
a
 0.73 4.87 2.29 0.62 35.33 

 

a = Least significant difference at P = 0.05. 
 
 
 
densities. Brady et al. (2002) reported that live cover 
could function as a weed management tool via 
competition for resources and light. The cowpea live 
cover can reduce light (Teasdale and Mohler, 1993) and 
moisture available to germinating seeds. Filtration of red 
light by the leaf canopy of live vegetation is known to 
reduce the red to far-red ratio of transmitted light causing 
an inactivation of phytochrome and inhibition of seed 
germination (Taylorson, 1969). Meanwhile, cowpea live 
cover decreased weed growth probably due to either 
changes in soil temperature, release of allelopathic 
chemicals, or physical impediments to weed seedlings 
(Facelli and Pickett, 1991; Teasdale and Mohler, 1993; 
Teasdale, 1996). Hutchinson et al. (2000) reported that 
retaining cowpea live cover at 60 days after planting 
reduced weed populations in bell pepper (Capsicum 
annum L.). Our results showed that the highest maize 
grain yields were obtained from 22 plants m

-2
 of cowpea 

live cover density probably due to reduced effect of weed 
competition (Akobundu, 1993). Low cowpea live cover 
densities of 7 and 15 plants m

-2
 decreased maize grain 

yield due to poor control of weeds and greater 
competition for light, water, and nutrients between weeds 
and maize (Thorsted et al., 2006). Maize grain yield 
reduction with high density of cowpea live cover (30 
plants m

-2
) could have been due to a higher degree of 

interspecific competition in mixed stands as compared to 
the absence of interspecific competition in monoculture 
(Agboola and Fayemi, 1971; Enyi, 1973). The results 
suggest that cowpea is a good candidate for use live 
cover in maize. Cowpea live cover suppressed weeds 
and can reduce weeds growth. Likewise, control of 
weeds through cowpea live cover may ultimately result in 
reduction in herbicide inputs. It is concluded that, to 
achieve the highest maize grain yield and yield 
components and to suppress the weeds, cowpea live 
cover at 22 plants m

-2
 and suppression time of cowpea at 

75 days after maize planting, is recommended as a step 
toward sustainable agriculture. 
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