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ABSTRACT 
 
 In order to study the effect of planting date, row space and seed rate of lentil on weed biomass an 
experiment was conducted during 2008 – 2009 growing season in East part of Iran. The experiment was carried 
out as split-factorial based on randomized complete block design with three replications. The factors included 2 
sowing date (Spring and autumn) set as the main plot, 5 seed rate (100, 150, 200, 250 and 300 seed/m2) and 4 
row spacing (15, 20, 25 and 30 cm) which combined and set as subplots. Weeds sampling were done at the time 
of spring weeding and at harvest time. The dry weight of weed spices was recorded after each sampling. The 
results indicated significant effect of row space on weed dry weigh. The weed dry weight in row space of 15 and 
30cm in order was 12.63 and 19.03 gr/m2. Planting date also had significant effect on weed dry weight. In first 
sampling, spring planting compared with autumn planting decreased weed dry weight at the rate of 75% because 
of spring tillage. In second sampling, autumn planting because of better crop plant standing was superior. 
Reduction of weed dry weight in second sampling in autumn planting compared with spring planting was 
around 21%. Increasing seed rate from 100 to 300 seed/m2 reduced 33% of weed dry weight in first sampling 
and 22.5% in second sampling. It seems that 300 seed/m2 with row space of 20cm provided better condition for 
weed control in both sampling dates.  
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Introduction 
 
 Weeds are known as the main limiting factor of 
crop production. Lack of proper competitive traits in 
pulse crops such as high primary growth rate, more 
height and leaf area, make these crops sensitive to 
weeds invasion. Parsa & Bagheri [24] mentioned that 
this problem is more visible in chickpea and lentil 
due to very low primary growth rate and less height. 
Most agricultural recommendations (such as proper 
plant density, planting arrangement, planting date 
and cultivar) are able to increase the competitiveness 
ability of crop plant against weeds. These 
recommendations will help crops to achieve faster 
space capturing at the beginning of growing season, 
which lead to weed suppression [22]. Among 
agronomic practices, which affect the yield, row 
distance is important because it is ultimately related 
with plant density, root development, plant growth 
and fruiting [11]. The most appropriate spacing is 
one, which enables the plants to make the best use of 
the conditions [18]. 
 The results of different experiments have shown 
that with increasing the crop plant density, the weed 

biomass and also other relevant treatments decrease 
[19].  
 Tharp and Kells [31] reported that increasing 
corn density from 60,000 to 73,000 plants/ha reduced 
common lambsquarters (Chenopodium album L.) 
biomass. In another experiment increasing soybean 
density from 245,000 plant/ha to 481,000 and 
676,000 plants/ha with reduced row distance reduced 
sicklepod (Senna obtusifolia L.) density and growth 
[23]. Begna et al [3] indicated that weed biomass 
was reduced 28% by reducing row spacing to 56 cm 
and by 16 to 29% in 38 cm rows. 
 Blaekshaw [4] found that foxtail weed plant 
biomass decreased when safflower density increased. 
He expressed that the higher primary plant growth 
rate of safflower (because of higher seed size) is 
effective in crop plant dominance against weed plant 
and increased the shading of safflower on weed 
seedlings. In another study Blackshaw et al [5] 
reported that dense plants can increase their ability to 
suppress weeds. This is due to more rapid canopy 
closure that better shades weeds and to better root 
distribution that improves access to soil nutrients and 
water. Shallow planting of vigorous seed in narrower 
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rows and at higher seeding rates will encourage 
uniform, dense crop stands. In a four-year study  an 
increase in wheat seed rate from 50 to 300 kg ha-1 
reduced redstem filaree (Erodium cicutarium (L.) 
biomass by 53–95% [6]). Inhibition of weeds growth 
and enhancement of crop yield due to high crop 
density is completely related to both crop and weed 
density [22]. 
 Winer [32] reported that if a crop plant is able to 
create canopy above the weed plants, with density 
increment, plant shading on weed plants will begin 
sooner at the onset of growing season and it will 
increase the competition ability of crop plant spices.  
 Although the profitability of increasing crop 
plant density at the presence of weed plants is 
obvious, integrating high density with other weed 
control methods can increase the successfulness of 
agricultural control method.  
 Row space decrement is a method that its role in 
weed has been confirmed [21]. The greatest 
influence of narrow row spacing on soybean is 
decreasing in the amount of light that reaches the soil 
surface [8]. Puricelli et al [25] reported significantly 
less radiation at the soil surface in narrow- row 
compared to wide-row soybean throughout most of 
the growing season. Similarly, Dalley et al [10] 
observed greater light interception in narrow-row 
compared to wide-row soybean throughout most of 
the growing season.  
 When row spaces are closer to each other, the 
canopy covering is faster and light infiltration inside 
the canopy is lower, so the light absorption 
possibility for weed plants decreases and the 
competition changes in favour of crop plant [13, 30].  
 Too close spacing interferes with normal plants 
growth and increase competition resulted in yield 
reduction, but too wide spacing may result in 
excessive vegetative growth of plant and more weed 
population. Thus, optimum plant population per 
square meter without exceeding the economic 
threshold can increase the competitive ability of the 
crop plants in weed-infested field [21].  
 Row space decrement from 60 cm to 35 cm in 
bean planting causes 20% decrement in the number 
of weed plants because of increasing competition 
ability of crop plant [20]. However, crops that 
growing in lower row distance can reduce weed 
growth but the degree of reduction will depend on 
the crop [1]. Weed development is most likely 
reduced because of higher light absorption by the 
crop canopy in narrow rows early in the growing 
season [1].  
 In some experiments, weed plant biomass hasn't 
shown a reaction to planting row space. The reason 
may refer to the weed plant height rather than the 
crop plant [28]. 
 Maqbool et al [16] reported that reducing row 
distance significantly suppressed the weed 
population and biomass. The most reductions in 
weed population (9 %) and dry weight (34%) were 

observed in 55 cm row distance of maize  compared 
with 75 cm row distance. 
 Planting date is one of the factors that can be 
taken into consideration about weed plants control. 
The reason might be the possibility of elimination or 
cutting the germinated weeds during the seed bed 
preparation. So the planting date has an effect on the 
competition balance between crops and weeds which 
germinate after planting. The most crop plant 
competition ability will be obtained in a planting date 
which crop’s growth rate is much more than weed 
plants that both of them germinate at the same time. 
The competition balance between crop and weed 
plant is dominated by the ability of capturing farm 
space by the crop plant spices which should be 
performed earlier than weed plant. The same results 
reported by another studies [17,27]. 
 Yield of lentil is severely affected by weed 
plants growth, due to the feeble establishment and 
lower primary growth rate. A number of registered 
herbicides used as post emergence in Iran but the 
lack of complete effect of these herbicides along with 
their destructive environmental effects elucidate the 
necessity of using agricultural methods in controlling 
the weed plants. This study was done to examine the 
effects of planting date, seed rate and planting space 
on weed plants controlling in lentil. 
 Research indicates that there is good potential to 
the reduce amount of herbicide and the number of 
herbicide applications when they are utilized with 
competitive crops. Herbicide efficacy can be 
increased when used in conjunction with competitive 
crop species [9]. Agronomic practices such as 
increased seed rate can be used to complement or 
increase the competitiveness of a given cultivar. 
Efficacy of tralkoxydim herbicide on wild oat was 
greatly enhanced as barley seed rate was increased 
from 75 to 175 kg ha-1 [12]. 
 
Materials and methods  
 
 This experiment was conducted in the field of 
Shirvan Islamic Azad University in 2008-2009 
growing seasons. The experiment was done as a split 
factorial based on randomized complete block design 
with 3 replications. Treatments included two planting 
date (spring and autumn), 5 seed rates 
(100,150,200,250 and 300seed/m2) and 4 row space 
(15, 20, 25 and 30 cm). Planting date of spring and 
autumn were set in the main plots and plant density 
and row spacing combined as factorial and set in 
subplots. The autumn planting date was on 6th 
November and the spring one was on 10th March. 
The planted cultivar was FLIP 92- 12 L. Planting 
was done by hand and seeds were placed in furrows 
and covered by 3 to 4 cm of soil. 100 kg/h of 
phosphate and 50 kg/h urea fertilizer were given to 
all of the plot. In autumn, all plots were cultivated by 
a cultivator. In autumn planting, planting was done 
after cultivation, disking and levelling the plot. In 
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spring planting date, the plots were ploughed by 
sweep and then the planting operation was done by 
hand. The plot was 4 m long and 1.5 m wide which 

contain different number of rows according to row 
space. The meteorological data during the 
experiment period are shown in table 1. 

 
Table 1: Metrological data during the experiment. 

Months Sept Oct Nov Dec Jan Feb Mar Apr May 
Rainfall- mm 10.5 6.8 6.6 63 41.4 37.4 70.8 20.6 32 

Average temperature- C ْ 17.3 6.9 5.1 0.7 4.4 8.2 9.5 15 20.4 
Absolute Low emperature 7 -8 -12.4 -13 -7 -4 -2.2 2..2 6.4 

 
 Weed sampling was conducted in two stages. 
The first sampling was conducted on 9th April (30 
days after spring planting) with weeding all of the 
weed plants and the second one was at the time of 
harvest (30th June). The dry weight of harvested 
weeds obtained after drying them in oven for 24 hour 
in 105˚ . MSTATC, software were used for data 
analysis. 
 
Results and Discussion 

 The results of analysis of variance showed 
significant effect of planting date, seed rate, row 
space and their interaction effects on weed dry 
weight in first and second sampling dates (table 2). 
 The effect of planting date on the first sampling 
was examined by the T- test. The average weeds dry 
weight in autumn planting (23.65 gr/m2) was 
significantly (P (T≤ t)=0.023) higher than spring 
planting (5.94 gr/m2) in first sampling  (Fig 1). 

 
Table 2: Analysis of variance for weed dry weight in the first and second sampling. 

Mean square 
S. O. V D.f Weeds dry weight 

In the first sampling 
Weeds dry weight 

In the second sampling 
Replication (A) 2 567.79 12858.66 

Planting date ( A) 1 9409.32* 38724.09* 
Error A 2 1377.65 37086.62 

Seed rate ( B) 4 446.60* 7826.204* 
A * B 4 403.92* 8809.32* 

Row space ( C) 3 277.63* 3304.130* 
A *C 3 208.68* 1633.82** 
B * C 12 170.26* 6730.17* 

A * B * C 12 151.58* 5806.59* 
Error BC 76 129.85 6053.23 

*, **, In order significant at 5% and 1% level of probability 

 
 

 
 
Fig. 1: Weeds dry weight in two planting dates in two sampling dates. 
 
 In other words, spring planting was more 
successful for weed control. Decrement of weed 
plant can not be attributed to the competition ability 
of lentil plants. It seems that the managerial factor of 
spring plough before planting is the important factor 
of weed controlling in this planting date. In the first 
sampling, in the plots where the spring plough was 

conducted, the weeds were controlled and had 
significant delay in reformation of green area rather 
than autumn planting date. The same results reported 
in another studies [17,27,26]. 
 The average dry weight of weed plants in two 
spring and autumn plantings were compared as a 
main factor in the second sampling date by the T-test 
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as well. The results showed that the average dry 
weight of weed plants in autumn planting was 
significantly lower than spring planting. After the 
first sampling the weeding operation of the whole 
experiment was done. Both planting dates continued 
their growth in an equal condition of weed plants 
biomass. In this condition, autumn planting lentil 
because of better standing led to quick space 
capturing and therefore the average of dry weight of 
weed in autumn and spring planting in order were 
129.15 gr/m2  and 165.08 gr/m2 (Fig 1) which have 
significant differences with each other (P (T 
≤t)=0.08). Ghorbani et al [15] also reported the 
significant differences of weed dry matter between 
different sowing dates of cumin. Williams [33] 
reported the effect of planting date on critical period 
of weed control in sweet corn.  
 The effect of seed rate at the first sampling 
showed significant variation between different 

treatments. The most dry weight of weed plants at 
the first sampling belongs to the treatment of 200 
seed/m2(21.18 gr/m2) and the least dry weight of 
weed plants observed in treatment of 300 seed/m2 
(10.37gr/m2)(table 3). It seems that seed rate 
increment leads to competition for resources in 
favour of crop plant. The same result was reported in 
Finger millet [29], in corn [31, 3] and soybean [23]. 
Quick covering of canopy is an effective factor for 
weed plants controlling which is clear in higher seed 
rat. Boerboom and Yong [7] also reported that higher 
seed rate of crop plant because of higher leaf area 
and higher root biomass makes them stronger 
compared with weeds. The effect of seed rate didn't 
show a significant variation in second sampling, but 
the least amount of dry weight of weed plants 
belonged to the treatment of 300 seed/m2. 

 
Table 3: Effect of seed rate on weeds dry weight. 

Seed rate Weeds dry weight in first sampling(g/m2 ) Weeds dry weight insecond sampling(g/m2 ) 
100 15.51b* 161.3ab 
150 16.46ab 169.5a 
200 21.18a 138.9ab 
250 11.45b 141.2ab 
300 10.37b 124.7b 

*- The figures that have at least a common letter are not significant at 5% level of probability 

 
 Interaction effects of planting date and seed rate 
on weed dry weight was significant in both sampling 
dates. In spring planting compared with autumn 
planting in the first sampling weed dry weight in 
whole seed rates were lower. Managerial factor 

(tillaging at the time of spring planting) is effective 
on this subject. In autumn planting, there wasn't 
much success in weed plant controlling because of 
high level of competition ability of weed plants at the 
beginning of the growing season (table 4). 

 
Table 4: Interaction effect of seed rate and planting date on weeds dry weight. 

 Seed rate Weeds dry weight in first 
sampling(g/m2 ) 

Weeds dry weight in second 
sampling(g/m2 ) 

 
 

Autumn planting 

100 25.90a* 117.3c 
150 27.55a 145abc 
200 34.12a 148abc 
250 15.92b 124.7c 
300 14.75bc 110.8 

 
 

Spring planting 

100 3.117d 205.2a 
150 5.367d 193.9ab 
200 8.242bcd 129.9c 
250 6.975bcd 157.8abc 
300 5.983cd 138.6bc 

*- The figures that have at least a common letter are not significant at 5% level of probability 

 
 
The effects of planting date and seed rate interaction 
at the second sampling showed significant variations. 
The lowest weed dry weight was observed in the 
autumn planting in the highest level of seed rate (300 
seed/m2). High density of plant, in autumn planting 
has been very successful against weed plants which 
have decreased the average dry weight to the half. 
The most weed dry weight observed in 100 seed/m2 
in spring planting ( 205.2 gr/m2 ) and the lowest 
weed dry weight ( 110 gr/m2 ) observed in 300 
seed/m2 in autumn planting (table 3). 
  The effect of row space on weed dry weight 
showed significant variations at the first sampling. At 

the first sampling, the highest dry weight of weed 
plants was observed in the widest row space (30 cm) 
with 19.03 gr/m2 that can be attributed to the 
availability of space for rapid growth of weed plants. 
The effect of row space in second sampling didn't 
show any significant variation (table5). The research 
by Asiwe [2] on Cowpea showed that decreasing row 
space can significantly suppress weeds. Teasdale 
[30] believed that weed suppression by narrow rows 
was explained by a higher rate of canopy closure. 
The greatest influence of narrow row spacing is 
reduction in the amount of light that reaches the soil 
surface [8]. Puricelli et al [25] reported significantly 
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less radiation at the soil surface in narrow- row 
compared to wide-row soybean throughout most of 
the growing season. Similarly, Dalley et al [10] 
observed greater light interception in narrow-row 

compared to wide-row soybean throughout most of 
the growing season.  Ghadiri and Bayat [14] also 
reported same results in Shiraz. 

 
Table 5: Effect of row spacing on weeds dry weight. 

Row space- cm Weeds dry weight in first sampling(g/m2 ) Weeds dry weight in second sampling(g/m2 ) 
15 12.63b 147.4a 
20 12.54b 135.8a 
25 14.96ab 144.2a 
30 19.03a 161a 

*- The figures that have at least a common letter are not significant at 5% level of probability 

 
 Interaction effects of row space and planting 
date showed significant variation between different 
treatments at the first sampling. The most weed dry 
weight observed in autumn planting and row space of 
30 cm. Any of the row spaces of spring planting 
didn't show significant variation (table6). By the 

way, high row space can give the opportunity of 
better use of resources to weed plants. Interaction 
effects of row space and planting date at the second 
sampling showed no significant variation but the best 
treatment for weed controlling was autumn planting 
with row space of 20 cm (table 6). 

 
Table 6: Interaction effect of row spacing and planting date on weeds dry weight. 

Planting dates Row space cm Weeds dry weight in first 
sampling(g/m2 ) 

Weeds dry weight in second 
sampling(g/m2 ) 

 
Autumn planting 

15 20.07b 125.4b 
20 18.8b 116.7b 
25 24.4ab 137ab 
30 31.32a 137.5ab 

Spring planting 15 5.187c 169.5ab 
20 6.287c 154.8ab 
25 5.527c 151.5ab 
30 6.747c 184.5a 

*- The figurs that have at least a common letter are not significant at 5% level of probability 

 
 Generally, at the first sampling, the experimental 
plots in spring planting had lower weed plant which 
is relevant to spring plough. After first weeding 
which did at the same time with the first sampling, 
re-growing and quick canopy recovery in autumn 
planting led to better controlling of weed plants 
because of better crop plant standing. According to 
these results, as a managerial strategy, it can be 
concluded that in regions that have the possibility of 
weeding once in middle spring, autumn planting is 
preferable because of quick root and canopy 
development after weeding. In this way, more seed 
rate (300 seed/m2) and lower row space (20 cm) can 
eliminate the need for double weeding. But if there 
are some restrictions for weed plants controlling, 
spring planting is advisable, because with primary 
plough, weed plants controlling will be done before 
planting. 
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