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ABSTRACT 
 

In order to evaluate the hybrid and plant density effects on Corn competition with weeds, an experiment 
was carried out in factorial strip black base on completely randomized block design at 4 replications in farm 
research station of safi-abad in summer 2010 in Khuzestan state of Iran. The hybrids were v1 and v2. That's 
covenanting hybrids of farm research station of safi-abad that will be released in future. Plant density in three 
levels (6, 7.5 and 9 plant / m2) and weed removal in three levels (0, 50 and 100 %) considered. At 0% weed 
removal, the weeds existed until end of growth period. At 50 % of weed removal, 50 % of weeds removed. In 
other hand, the weeds in one side of barrow removed and weeds at other side of barrow un removed. Plant 
height, ear height from ground, ear diameter and cab weight affected by hybrids. Ratio of ear height/Plant height 
and ear length does not affected by hybrids. Plant density only had a significant effect on cab weight. Weeds 
removal had a significant effect on ear height, ear diameter and cab weight. Among interaction effects, only 
interaction effects of hybrid and weed removal had significant effect on cab weight. Generally v2 hybrid disfavor 
plant height, ear height, ear diameter and cab weight surpassed v1 hybrid. Increasing of plant height , ear height, 
ear height/Plant height and decreasing cab weight and ear diameter here at weed competition increasing 
enunciatively, this is that Corn plant though have big aspect, intensely vulnerable from weeds, and must 
defended against  that. 
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Introduction  

 
One of the problems of Corn production is 

weeds that decreased Corn yield through 
competition. The competition for limit resources 
utilizing, will beginning on time that, plant density 
increased or plant size was different [11]. The 
competition between crop and weeds in farming 
systems is a very complex process, that very 
parameters create that. Water, nutrition and light are 
three factors of competition. The light is important 
factor. Characteristics of canopy as: leaf area 
duration, leaf area distribution and … are designative 
of competition power between crop and weeds [10]. 

It has been reported that at least 10 % of crop 
products reduction malgre intensely weed control 
depend on weed competition. Some of researchers 
believed that damage could be 10 – 100% [24]. 
Impossibility of weed control damages crop products 
exceed pests and deices [4]. Although corn plant is 
high and strong, but it is sensitive to weed 
competition, and yield reduction was reported above 
30% [17]. Hence, weed management is one of the 

key parameter in most of farming systems. Before 
wide using of selective herbicides, the farmers was 
anactilic to integrated weed management formant of 
crop influence, mutagenesis, selective plough, hand 
thinning and prophylaxes methods [5,22]. In 50 years 
ago, integrated weed management repositioned with 
plough and herbicides that has reduced plowman 
affinities. Although herbicides and plough developed 
as effective methods in weed management, but 
concerns as high cost, negative biologically effects 
and food affiances chewed the researchers to develop 
the alternative methods of weed management [27]. 

Rapid  developing of weed and weed resistance 
to herbicides and conserving of environment get to 
consider to another methods of none chemical 
control as using of crop powerful competition in 
weed management. In generally, all factors (weed 
density, time of seedling, light, plant species, plant 
density, weed species and …) that could affair 
competition between crop and weeds, affected on 
weed control among exotically parameters on 
competition [2]. Plant density and weed and 
appropriation population are ingredient parameters 
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that affect absorption as with increasing of ratio of 
species density in competition, decreasing shoot 
weight of another species [9]. Administration of 
optimum density has important effect of plant density 
on yield and weed control [2,23]. One of the 
management parameters to reach high yielding in 
crop is optimum density [23]. Weidong and Tollenrar 
[28] after evaluating the response of Corn genotypes 
to plant density reported that plant density increasing 
to reached the plant optimum density, get yield 
increasing and this plant optimum density is various 
for different cultivar of bean at their optimum density 
had different effects on weed control. Lak et al [19] 
also believed that increasing of plant density in 
attendance or absence of weed gets increasing in 
yield. Among other parameters that effect weed 
control can mention to various in plant morphology 
and type of crop growing in competition with weed 
and their critical period of control [16]. 

Height of cereal is one of the characteristics that 
correlate with competition availability [21,25,14] 
because, cereal often is not taller than weeds. 
Vertical leaves pattern in weeds cause that the light 
interferences to the canopy, hence even while the 
taller cultivar is not over stride on weed, At least, this 
equal pattern cause that absorbed a lot of light with 
below leaves by crop, and also becomes more 
shading on weeds. In another experiment, the 
competitor rice lines were introduced with 
characteristics as: high leaf area index, high tiller and 
high height in physiological maturity. Very studies 
accomplished on maternal lines and intra rice species 
in Africa and competitor lines had farther tiller and 
specific leaf area [15]. 

One of the management parameters on weed 
control is use of proper crops cultivar. Hereinto, 
accomplished evaluation indicated that competitor of 
different wheat cultivar against the weeds due to 
more rapid and earliest growth [8]. Also, it has been 
reported that genetically improvement of maize yield 
in new hybrids depends on heterocyst and increasing 
resistance to higher plant density [28]. Also different 
wheat cultivar showed various competitions with 
weeds [29]. Another researches indicated that ability 
of competition in present cultivar of crop 
demonstrator was provided management due to plant 
breeding [6,7,20].  

Fateh et al [12] in order to a valuate competition 
ability of corn and chenopodium album complied an 
experiment. They showed that grain yield, total dry 
matter, row number of ear, cab diameter and corn 
height affected by chenopodium album population. 
Shabanzedeh et al [26] evaluated the physiological 
growth indices of canola in competition with weeds. 
They indicated that leaf area index, plant height and 
number of lateral branch decreased by weeds. 

Feizabadi et al [13] in order to evaluate the effects of 
plant density (7.5 and 9 plant/m2) and planting 
pattern on grain yield of corn competition with 
Amaranthus retrofelexus complained an experiment 
in kraj. Results showed that the grain yield decreased 
by amaranth, While increasing of Corn plant density, 
increased grain yield, and decreased competition 
effective of weeds. Increasing in ability of crop 
competition with weeds only must reckoned as one 
of the weed management methods. Hereunto it has 
been considered any weed management method as a 
perfect and general method. Therefore must 
conflated different method s of weed management 
indiscreetly in a general management system for 
reaching to effective and economical weed control.  

Withal, it is necessary that afford the cost of 
increasing crop competition against weeds. These 
costs include the increasing of input costs (seed, 
fertilizer and machinery) and costs on crop 
effectiveness and low yield potential. In generally, 
subsumption that achieving to maximum yield in 
crop affects by different environmental condition and 
interaction response of them. Conversely, existing of 
weeds is integrant of plant population. Here must 
manage the weeds. Hereinto doings different 
treatments as use of optimum plant density for weed 
control. Therefore, in this study it will be evaluated 
the effects of tow hybrid (v1 and v2) and different 
plant density on weed control in Safi-abad condition 
in Khuzestan state of Iran.  

 
Materials and Methods  

 
In order to study of hybrids and plant density 

effects on corn competition with weeds, an 
experiment was performed in 4 replications in farm 
research station of Safi-abad in Khuzestan state of 
Iran in summer 2010. To determine physical and 
chemical soil characteristics, after choosing the place 
of test operation, before any land preparing, sampling 
by ogre from 0 –30 cm depth from 10 point, the 
sampling was randomly performed. Obtained of soil 
deposition in laboratory are expressed in table 1. An 
experiment was carried out in factorial strip block 
based on completely randomized design in 4 
replications. The treatments were tow level of hybrid 
(v1 and v2). Three level of plant density (6, 7.5 and 9 
plant /m2) and three level of weed removal (0, 50 and 
100 %) At 0 % weed removal, the weeds existed 
until end of growth period. At 50 % of weed 
removal, 50 % of weed removed. In other hand, the 
weeds in one side of barrow removed and weeds at 
other side of barrow un removed. 

SAS statistical software was used for variance 
analysis. Means were showed according Duncan's 
test and excel software was used for drawing graph.  

 
Table 1: Physicochemical traits of soil of field that used in the experiment. 

Soil Tissue OC 
(%) 

K 
(mg/kg) 

P 
(mg/kg) 

Total N 
(mg/kg) 

pH EC 
 (m mho/cm) 

Clay Loam 0.82 120 10.6 3.32 7.6 1.2 
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Result and Discussion  
 
Plant height: 

 
Hybrid affected on plant height significantly, 

while effects of plant density, weed removal and 
Interaction effects were not significant (table 2). The 
highest plant height (169.27cm) obtained for v2 
hybrid that was 10cm taller than v1 hybrid (table3). 
The plant height is one of the characteristics that 
have high correlation with crop competition against 
weeds [21,25]. Plant height, besides affected by 
environmental conditions, intensely is controlled by 
genetically parameters [15]. The plants had no 
significant increasing with plant increasing from 6-9 
plant/m2. Also with increasing weed removal, was 
seen no decreasing in plant height (table 3). 

 
Ear height from the ground:  
 

Ear height from the ground affected high 
significantly by hybrid and weed removal (table 2). 
But plant Density, dual and triple interactions had no 
significant effect on ear height from the ground 
(table 2). The highest ear height (77.64cm) obtained 
for v2 hybrid that had different significant with ear 
height in v1 hybrid proportionally 72.51cm (table 3). 
Ear height decreased with weed removal (decreasing 
of competition) from 79.3 – 69.49cm. The husk and 
leaves above the ear was high role on Corn 
photosynthesis, and so, the hybrid which their ear is 
higher, uses predominance light, and exceeds to 
assimilate produce and competition with weeds 
[28,29]. Also, the hybrid doesn’t need to increase ear 
height with weeds and they could preform the ear in 
lowest height. In other hand, the hybrids have 
availability to changes the height for competition 
with weeds and these various in ear height among 
hybrids is different. 

 
 

Ratio of ear height on plant height:  
 
None of treatments had any significant effect on 

this ratio (table 2). With increasing of plant density 
from 6 - 9 plant/m2 and removal of weeds from 0 –
100 % showed no significant effect on this ratio 
(ratio 3). Malgre that oscillations of this ratio under 
plant density increasing and decreasing of weed 
competition, indicated that increasing of inter species 
competition (increasing of Corn plant density) and 
intra species competition (increasing of Corn 
competition with weeds) caused that part of stem that 
exists above of ear nod, had been must length.  

 
Ear length: 

 
None of treatments had any significant effect on 

ear length (table 1). Result of Fateh et al (2006) 
showed that the ear length decreased in competition 

with chenopodium album. That result is accordance 
with this study. This affair can probably due to 
different conditions in tests. 

 
Ear diameter: 

 
The hybrids had highly significant effect on ear 

diameter, and weed removal had significant effect on 
ear diameter (table 1). But another treatment had no 
significant effect on ear diameter. V2 hybrid rather 
than v1 hybrid had more ear diameter (table 3). The 
ear diameter is a characteristic that affected more by 
genetic. With increasing of weed removal, ear 
diameter increased significantly (table 3). This result 
comported with results that reported by Fateh et al 
[12]. 

 
Cab weight: 

 
Hybrid, plant density and weed removal had 

significant effects on cab weight (table 2). The 
highest cab weight (105.44 g/m2) obtained for v2 
hybrid in comparison with v1 hybrid (table 3). About 
effective of genetic parameter on shoot yield, as: cab 
weight, there are some studies based upon effects of 
hybrids and cultivars [8,28,29]. The cab weight 
increased significantly by increasing of plant density 
6-9 plant/m2 and removal of weeds from 0 – 100% 
(table 3). One of the important parameters to increase 
yield (cab weight) is plant increasing and reaching to 
optimum density [23,28,19,2,3]. Decreasing of cab 
weight due to decreasing of weed competition was 
similar to results of Fateh et al [12] and Shabanzadeh 
et al [26]. Interaction of hybrid and weed removal 
had significant effect on cab weight (table 2). 
According graph 1 in v1 hybrid cab weight increased 
intensely with decreasing of weed competition (weed 
removal), while for v2 hybrid decreasing of weed 
competition had no significant effects on increasing 
of cab weight. This topic show that when v1 hybrid 
had none competition with weeds, could produce cab 
weight proportionally v2 hybrid. In other word the v1 

hybrid in comparison with v2 hybrid is weaker in 
competition. 

 
Conclusion: 

 
According to obtained result, in this study and 

also abstained results in other researches, it can be 
conclude that in a canopy there are two types of 
competition, one interspecies competition and 
another intra species competition, both competitions 
intensely affected by crop, weed, plant density and 
weed population. In this study, v2 hybrid in 
comparison to v1 hybrid showed that has more yield 
potential and more competition against weeds. 
However varying in plant density in most of the 
characteristics doesn't become significant, but the 
available trends explained to exist an optimum 
density or enjoyment of maximum conditions. 
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Furthermore, increasing of growth indices of Corn 
due to decreasing of weed competition indicated that, 
the Corn plant in spite of big body, intensely 
damaged by weeds and it must be supported against 
weeds. AT the end that in future studies we will be 

able to use more hybrid with differ characteristics 
and also use widespread plant density to evaluate 
exactly the inter and intra competition of corn and 
wed in Khuzestan state of Iran. 

 
Table 2: Analysis of variance (mean squares) Morphological characteristics. 

C.F.V df mean squares  
Ear height from 

the ground 
Ear length 

 
Ear 

diameter 
Cab weight 

 
Plant height 

 
Ratio of ear 
height on 

plant height 

block 3 165.7489* 3.9002 ns 0.2656* 646.2693 ns 167.6916 ns 20.5665 ns 
hybrid 1 400.5056** 0.0637 ns 0.6896** 4736.5837** 1851.8901* 0.7151 ns 
block×hybrid 3 40.3493 ns 1.5106 ns 0.0287 ns 292.6983 ns 178.4942 ns 28.7479 ns 
density 2 90.7429 ns 0.1091 ns 0.1413 ns 9431.5680** 96.6358 ns 51.6476 ns 
weed removal 2 564.9008** 3.1205 ns 0.4424* 3148.6475** 717.9056 ns 64.6259 ns 
density× weed removal 4 81.4426 ns 3.3019 ns 0.1789 ns 1290.5638 ns 93.5269 ns 25.1542 ns 
hybrid×density 2 69.2157 ns 0.5945 ns 0.0193 ns 674.5601 ns 65.5170 ns 15.3327 ns 
hybrid× weed removal 2 27.4471 ns 5.4275 ns 0.2198 ns 2323.2314* 480.7726 ns 16.1455 ns 
hybrid×density× weed 
removal 

4 10.8509 ns 1.4280 ns 0.0323 ns 387.5404 ns 111.2279 ns 4.2398 ns 

error 48 49.3579 1.9820 0.0898 517.7643 291.8761 34.8567 
total 71 - - - - -  
 CV (%) - 9.37 10.51 8.18 23.33 10.41 12.84 

ns: non significant,  *  ,  ** : respectively significant (p≤0.05) and highly significant  (p≤0.01)   
 

Table 3: Mean comparison of morphological characteristics. 
Ear diameter 

(cm) 
Cab weight 

(gr/m2) 
 

Plant height 
(cm) 
 

Ratio of 
ear height 
on plant 
height

Ear length 
(cm) 

Ear height from the 
ground  

(cm) 

treatment 

 hybrid 
3.56 b 158.99 b 89.58 b 46.04 a 13.36 a 72.51 b V1 
3.77 a 169.27 a 105.44 a 45.92 a 13.43 a 77.46 a V2 

 Density (plant/m2) 
3.72 a 161.92 a 77.40 c 47.44 a 13.33 a 76.54 a 6 
3.58 a 165.20 a 100.22 b 45.99 a 13.42 a 72.65 a 7.5 
3.68 a 165.41 a 115.87 a 44.38 a 13.45 a 75.61 a 9 

 Weed removal (%) 
3.53 b 170.01 a 87.17 b 47.03 a 13.11 a 79.30 a 0 
3.67 ab 163.49 a 95.04 b 46.90 a 13.29 a 76.17 a 50 
3.79 a 158.89 a 110.33 a 44.01a 13.80 a 69.49 b 100 
3.66 164.3 97.51 45.98 13.40 74.99 Total mean 

Mean followed by the same letters in each column are not significantly different by using Duncan multiple rang test at %5 
probability level are not significantly different by using Duncan multiple rang test at %5 probability level. 

 

 
 
Fig. 1: Interaction of hybrid and weed removal on cab weight. 
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