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 The current experiment was conducted in order to investigate the effects of different 

NaCl salinity stress levels and different nitrogen sources on growth and competition 

indexes of corn (Zea mays L.) and red root pigweed (Amaranthus retroflexus L.). 
Salinity (0 mM, 100 mM and 200 mM NaCl), nitrogen sources (calcium nitrate, 

ammonium sulphate and ammonium nitrate) and weed and crop interference (weed 

free, crop free and weed infested pots) were assigned as first, second and third factors, 
respectively. The experimental design consisted of 27 treatments, arranged in factorial 

based on a randomized complete blocks design with three replicates, giving a total of 81 

pots. According to the results, under weed free conditions, the highest biomass and 
chlorophyll index was obtained when calcium nitrate and ammonium nitrate were 

applied and no salt stress was induced. In weed infested and salt stressed pots nitrogen 

sources had no significant effect on corn biomass, whereas in weed free pots, 
ammonium sulphate and ammonium nitrate produced more biomass than calcium 

nitrate. Therefore, it seems that, under salt stress conditions, ammonium sulphate and 

ammonium nitrate are more effective for crop growth. Under weed and crop 
interference conditions, nitrogen source had no significant effect on pigweed growth. 

Salinity stress decreased all growth parameters whether in corn or in pigweed. 

Considering the results of relative crowding coefficient of corn and pigweed, we 
concluded that under severe salinity stress and weed invasion conditions, application of 

ammonium nitrate is more effective for corn growth. It is notable that occurrence of salt 

stress and weed invasion at the same time led to more decrease in corn growth. In 

general, our results suggest that corn production should be done under weed and salt 

free conditions. 
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INTRODUCTION 

 

Among cereal crops, corn (Zea mays L.) has high yield potential due to taking advantage of C4 

photosynthesis pathway. Nowadays, corn is used as food and feed and has a specific place in industry [24]. 

Corn, due to high yield potential and desirable characters, is known as queen of cereals. As nutritional 

requirement in this crop is high, there is direct correlation between production costs and fertilizer management 

in corn farms [34].  

Weed competition is the most important limiting factor in corn production across the world and also Iran 

[19]. It has been reported that weeds could decrease corn yield by 40% [5]. Mehmeti and co-workers (2012) 

have reported that Amaranthus retrofelxus and Chenopodium album are the most important weeds in corn 

farmland. In many researches it has been stated that Amaranthus retroflexus extremely decrease corn yield [30].  

Nitrogen fertilizers have great impact on competition between crop and weed. For example, Pyäek, and 

Lepä [33] studied the response of weed populations to different nitrogen sources and found that the highest 

weed population is related to urea fertilization.  

Soil salinity is one of the most significant environmental issues affecting nitrogen uptake in plants. Nitrogen 

mineralization, by which organic nitrogen convert into mineral forms such as ammonium and nitrate, is highly 

affected by environmental conditions especially soil salinity [21]. Soil salinity impairs nutrient uptake, while 

appropriate nutrient management can diminish negative effects of salinity and improve plant growth and 

development. Nitrogen fertilizer efficiency in saline soils depends on type and amount of fertilizer, 
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mineralization degree and soil type as well as salinity intensity [34]. Fertilization in saline soil is unavoidable 

because of low nitrogen availability in such soils. In addition to fertilizer amount, fertilizer type, time and 

method of application significantly affect fertilization efficiency in saline soils [22]. It has been proved that 

there is negative correlation between chlorine uptake and accumulation and nitrate concentration in plants 

tissues. This reduction is due to antagonistic attitude between chlorine and nitrate and also reduction in water 

absorption. Nitrate uptake and interference between nitrate and chlorine is highly connected to plant resistance 

to salinity [22].  

It should be note that, there is about 6.3 million hectare land facing salinity problem in Iran, where 14% of 

farmland is irrigated and salinity stress is responsible for 64% reduction in crop yield [41].  

With regard to all mentioned above, the aim of this study was to investigate the effects of different salinity 

stress and different sources of nitrogen on growth and competition indexes of corn and red root pigweed. 

 

MATERIALS AND METHODS 

 

The experiment was carried out in East Azerbaijan Agriculture and Natural Resource Research Center, 

Tabriz Iran under controlled conditions during 2013. Salinity (0 mM, 100 mM and 200 mM NaCl), nitrogen 

sources (calcium nitrate, ammonium sulphate and ammonium nitrate) and weed and crop interference (weed 

free, crop free and weed infested pots) were assigned as first, second and third factors, respectively. The 

experimental design was randomized complete blocks design arranged in factorial consisted of 27 treatments 

and three replicates, giving a total of 81 pots. The corn (N.S 640) and pigweed seeds were surface sterilized for 

5 min in sodium hypochlorite solution and then in 96% ethanol for 30 s and then rinsed with distilled water. 

Then sterilized seeds were sown in plastic pots (30cm height and 28cm diameter) filled with perlite (3-5 mm 

diameter) and kept under controlled conditions, maintained at 24/18 ±2 °C day/night (16/8 h) temperature 

cycles, 60% relative humidity. Watering was done immediately after seed sowing with fresh half strength 

Hoagland solution every other day for one week. After seedling establishment, each pot was supplied with 1 

liter Hoagland nutrient solution complemented with low concentration of NaCl to acclimate seedlings. At 4-6 

leafy stages of corn or 3-5 leafy stage of pigweed full salt stress and nitrogen treatments were applied according 

to certain treatments. Salinity was induced by adding NaCl to Hoagland’s nutrient solution to reach 100 (10.5 dS 

m
-1

) and 200 mM (18.1 dS m
-1

) salinity. Electrical conductivity of Hoagland’s nutrient solution (1.9 dS m
-1

) was 

considered as control. Nitrogen treatment was applied at 10 mM concentrations from each source of nitrogen. At 

tasseling stage, crop and weed were harvested. In order to assess inter-specific competition, relative yield 

(equation 1and 2), relative yield total (equation 3) and relative crowding coefficient (equation 4) were 

calculated.  

Equation 1: RYa=Yab/Yaa 

Equation 2: RYb=Yba/Ybb 

Equation 3: RYT=RYa+RYb 

Equation 4: RCCab= (yab/yaa) / (yba/ybb) 

Where Yab and Yaa represent produced dry matter by crop competing with weed and produced dry matter by 

crop under no competitive conditions, respectively.  

RYa and RYb stand for relative yield of companion species, RYT stands for relative yield total (Panton and 

Beker 2001) and RCC represents relative crowding coefficient [17] (yield means biological yield). 

Relative crowding coefficient represents competitiveness of a species in comparison with other species. In 

other words, high RCC in a certain species represents high competitiveness against other species.  On the other 

side, high value of relative yield in each species represents high competitiveness of that species. Relative yield 

total is calculated by summing relative yield of species. If RYT is greater than 1 it means that both species are 

using environmental sources equally, but if RYT is less than 1 it means that species (crop and weed) have 

common ecological needs and compete against each other [18].  

Statistical analysis 

The results were submitted to normality test and then analysis of variance (ANOVA) was carried out using 

MSTAT-C. Mean values were compared using Duncan’s Multiple Range Test at 5% probability level.  

 

RESULTS AND DISCUSSION 

 

The results of ANOVA of corn and pigweed growth parameter are shown in table 1 and 2, respectively. 

 

Corn shoot length: 

Corn shoot length significantly decreased with increasing salinity level. The shortest plants (105 cm) were 

observed when 200 mM NaCl was applied into the nutrient solution, however; 100 mM NaCl decreased plant 

height by 26.4% compared with control plants (Table 3). Decrease in plant height due to salinity has been 

reported by many researchers. For instance, Ghodrat and Rousta [16] showed that shoot length decreased by 
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93% as result of 15 dS m

-1
 salinity stress in corn plants. Similar results were obtained by Rohanipoor and co-

workers [36].  

Inter-specific competition between corn and red root pigweed caused significant decrease (11.9%) in corn 

shoot length compared with weed free pots (Table 4).  

 

Corn root length: 

Root length in corn affected by inter-specific competition and decreased by 7.3% in comparison with weed 

free pots (Table 4). Root growth is highly dependent on transferred assimilates from shoots to roots. Inter-

specific competition inhibits assimilate production and transfer into the roots and decreases root dry weight [35]. 

Decrease in root length due to pigweed competition has been reported by Egodawatta and co-workers [12].  

The results indicated that salinity considerably decreased corn root length so that increase in salinity level 

was parallel with decrease in root length. In other words, 200 mM NaCl caused the shortest roots (18 cm) (Table 

3). Salinity is one of the most important abiotic stressors limiting corn growth and yield around the world. The 

negative effect of salinity has been confirmed in many researches. For example, Ghodrat and Rousta [16] 

indicated that corn root length decreased by 92% on account of 15 dS m
-1

 salinity stress. Similar results were 

found by Atif and co-workers [7].  

 

Corn leaf area: 

Inter-specific competition decreased corn leaf area by 9.8% (Table 4). Our results indicated that leaf 

number was not affected by inter-specific competition between corn and red root pigweed. It has been reported 

that leaf area is highly sensitive to inter-specific competition [10]. In a similar study, Sarabi and co-workers [37]  

showed that competition between corn and Chenopodium album decreases corn leaf area. The highest (1345 

cm
2
) and lowest (1173 cm

2
) leaf area were observed when calcium nitrate and ammonium sulphate were 

applied, respectively. There was no significant difference between ammonium nitrate and calcium nitrate as well 

as ammonium nitrate and ammonium sulphate in terms of leaf area (Figure 1). Therefore, it could be concluded 

that calcium nitrate is more effective in increasing leaf area in corn.  

Corn leaf area decreased due to salinity stress so that the most reduction was related to 200 mM NaCl 

salinity. In comparison with control treatment, leaf area decreased by 73.7% and 37.6% on account of 200 and 

100 mM NaCl application, respectively (Table 3). Leaf growth depends on cell water status and salinity inhibits 

leaf expansion by reducing turgor pressure [34]. Similarly, Rohanipoor and co-workers [36] reported that 9 dS 

m
-1

 salinity decreased corn leaf area by 26%.  

 
Table 1: Analysis of variance on corn growth parameters 

S.O.V d.f Shoot length Root length  Leaf area  Chlorophyll index  Biomass  

I 2 ** * ** ** ** 
N 2 ns ns ** ** ** 

I×N 4 ns ns ns ** * 

S 2 ** ** * ** ** 
I×S 4 ns ns ns ** ** 

N×S 4 ns ns ns ** ** 
I×N×S 8 ns ns ns ** ** 

Error 54 335.947 21.874 40117.27 0.962 108.27 

C.V (%) 13.67 11.77  15.81 3.63 12.57 

S.O.V: sources of variation, d.f: Degree of freedom, I: Weed and crop interference, N: Nitrogen sources, S: Salinity. *, ** and ns: 
significant at 0.05, 0.01 probability level and no significant, respectively. 

 

Table 2: Analysis of variance on pigweed growth parameters 

S.O.V d.f Shoot length Root length  Leaf area  Chlorophyll index  Biomass  

I 2 ** ** ** ** ** 

N 2 ** ns ** ** ** 

I×N 4 ns ns ns ** ** 
S 2 ** ** ** ** ** 

I×S 4 ** ns ** ** ** 

N×S 4 ns ns ns ** ns 

I×N×S 8 ns ns * ** ns 

Error 54 42.139 4.14 255.394 0.549 2.668 

C.V (%) 9.53 13.96 12.84 2.53 11.91 

S.O.V: sources of variation, d.f: Degree of freedom, I: Weed and crop interference, N: Nitrogen sources, S: Salinity. *, ** and ns: 

significant at 0.05, 0.01 probability level and no significant, respectively. 

 
Table 3: Effect of Salinity on corn growth parameters 

Salinity (mM) Shoot length (cm) Root length (cm)  Leaf area (cm2) 

0 170a 64a 2012a 

100 125b 37b 1254b 
200 105c 18c 510c 

Values within the same column and followed by the same letter are not different at P < 0.05 by an ANOVA protected Duncan’s 

Multiple Range Test. 
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Table 4: Effect of weed and crop interference on corn growth parameters 

Weed and crop interference  Shoot length (cm) Root length (cm)  Leaf area (cm2) 

Weed free 142a 41a 1330a 

Weed infested 125b 38b 1200b 

Values within the same column and followed by the same letter are not different at P < 0.05 by an ANOVA protected Duncan’s 
Multiple Range Test. 
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Fig. 1: Effect of different nitrogen sources on corn leaf area. Values within the same column and followed by 

the same letter are not different at P < 0.05 by an ANOVA protected Duncan’s Multiple Range Test. 

 

Corn chlorophyll index: 

According to the results, the highest chlorophyll index was observed when corn plants were treated with 

calcium nitrate or ammonium nitrate under no salinity stresses and grown under weed free conditions. Under 

weed infested conditions and 0 mM NaCl, ammonium nitrate application caused more chlorophyll content than 

other nitrogen sources (Figure 2). Nitrogen is a limiting factor, particularly under competitive conditions. It has 

been reported that ammonium nitrate provides more nitrogen compared with other form of nitrogen fertilizers 

[25]. Increase in chlorophyll content in tomato leaf was more pronounced when tomato plants were fertilized by 

nitrate and ammonium at the same time [15]. In this study, salinity significantly decreased chlorophyll index 

irrespective of nitrogen fertilizer type or crop and weed interference. Similar results have been found in previous 

experiments. For example, Rohanipoor and co-workers [36] stated that salinity decreases chlorophyll content in 

corn leaves. From the results, weed interference had no significant effect on chlorophyll index when 200 mM 

NaCl and calcium nitrate or ammonium nitrate as well as 100 and 200 mM NaCl and ammonium sulphate 

treatment were applied. By contrast, in all other treatments, weed interference decreased chlorophyll index.  
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Fig. 2: Effect of different nitrogen sources and salinity stress on corn chlorophyll index grown under weed free 

and weed infested conditions. Values within the same column and followed by the same letter are not 

different at P < 0.05 by an ANOVA protected Duncan’s Multiple Range Test. 
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Corn biomass: 

According to our results, the highest corn biomass was produced under weed free and no salt stress 

conditions, fertilized with calcium nitrate or ammonium nitrate. There was no significant difference between 

calcium nitrate and ammonium nitrate (Figure 3). Under 100 mM NaCl salinity stress, there was no significant 

difference between nitrogen sources in terms of biomass. Ammonium sulphate and ammonium nitrate caused 

more biomass, under 200 mM NaCl salinity compared with calcium nitrate (Figure 3). We observed that 

ammonium fertilizers produce more biomass in salt stressed corn plants. Flores and co-workers [15] have 

reported that ammonium forms of nitrogen fertilizers decrease salinity adverse effects in plants. Under salt stress 

conditions, increase in chlorine uptake is connected to decrease in nitrate absorption in shoots because of 

antagonistic attitude between chlorine and nitrate [8]. Therefore, it seems that ammonium forms are better than 

nitrate forms under salt stress conditions. It has been proved that ammonium uptake is faster than nitrate uptake 

due to difference between required energy for nitrate or ammonium assimilation. Nitrate assimilation decreases 

due to energy reduction [4] in plants grown under salinity stress [2]. Salinity decreased corn biomass in all 

treatments. Salinity induces water stress and inhibits nutrient uptake and thus decrease plant growth [20]. 

Nitrogen plays an important role in photosynthesis. Nitrogen deficiency decreases photosystem II performance 

and assimilate production. Salinity with decreasing nitrogen uptake decreases plant growth and development 

[26]. In this study, different nitrogen sources had not any significant effect on corn biomass grown under salinity 

stress or competitive conditions.  
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Fig. 3: Effect of different nitrogen sources and salinity stress on corn biomass grown under weed free and weed 

infested conditions. Values within the same column and followed by the same letter are not different at 

P < 0.05 by an ANOVA protected Duncan’s Multiple Range Test. 

 

Pigweed shoot length: 

Comparison of means demonstrated that the highest red root pigweeds (105.2 cm) were related to 0 mM 

NaCl salinity stress and crop free conditions (Figure 4). In competitive conditions, i.e. weed and crop 

interference and crop free conditions, increase in NaCl concentration caused more reduction in red root pigweed 

shoot length. Under crop free conditions 100 mM and 200 mM salinity stress decreased pigweed shoot length 

27.6 and 56.1%, respectively. When corn and red root pigweed were cultivated together, adding 100 and 200 

mM NaCl decreased pigweed shoot length 41.3 and 52.8%, respectively (Figure). Omami [29] and Makus [23] 

have shown that salinity stress decreases pigweed shoot length. Stem elongation depends on cell growth and 

division. Cell growth and division is affected by salinity directly and indirectly. Effect on cell water status and 

turgor pressure is an indirect way in which cell elongation and division is inhibited by salinity [13]. On the other 

hand, imported sodium and chlorine into the plant cell impair cell division [3].  

In this study, inter-specific competition and 0 and 100 mM NaCl treatment led to significant decrease in 

pigweed shoot length, while 200 mM NaCl had no effect on pigweed shoot length.  

There was significant difference between nitrogen sources in terms of pigweed shoot length. Calcium 

nitrate caused the highest pigweed plants, however; there was no significant difference between calcium nitrate 

and ammonium nitrate. The shortest plants (65 cm) were observed when ammonium sulphate was applied in 

nutrient solution (Figure 5), while the highest plants (71.39 cm) were observed when calcium nitrate was used.  
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Fig. 4: Effect of salinity stress on pigweed shoot length grown under crop free and weed and crop conditions. 

Values within the same column and followed by the same letter are not different at P < 0.05 by an 

ANOVA protected Duncan’s Multiple Range Test. 
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Fig. 5: Effect of different nitrogen sources on pigweed shoot length. Values within the same column and 

followed by the same letter are not different at P < 0.05 by an ANOVA protected Duncan’s Multiple 

Range Test. 

 

Pigweed root length: 

Pigweed root length decreased by 10.4% due to inter-specific competition compared with crop free 

treatment (Figure 6). Under competitive conditions, with decreasing water and nutrient absorption, plant growth 

and assimilate production would decrease; consequently root growth would be inhibited [40]. Therefore, inter-

specific competition can affect all parts of the plant. Our results indicated that salinity significantly decreased 

pigweed root length so that 200 mM NaCl decrease root length by 77.9% compared with control (Figure 7). 

Reduction in root length due to salinity stress has been reported by many authors, for instance, Abdel-Aziz and 

c0-workers [1] have shown that root length in Amaranthus tricolor decreased by 27% on account of salt stress. 

In addition, Snapp and Shennan [38] reported that root growth is extremely sensitive to salinity stress.  
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Fig. 6: Effect of weed and crop interference on pigweed root length. Values within the same column and 

followed by the same letter are not different at P < 0.05 by an ANOVA protected Duncan’s Multiple 

Range Test. 
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Fig. 7: Effect of salinity stress on pigweed root length. Values within the same column and followed by the 

same letter are not different at P < 0.05 by an ANOVA protected Duncan’s Multiple Range Test. 

 

Pigweed leaf area: 

Calcium nitrate produced the highest pigweed leaf area under no stress and competition conditions. By 

contrast, under similar conditions less leaf area was registered when ammonium sulphate or ammonium nitrate 

was applied (Figure 8). Pigweed is a noxious weed with high ability to absorb and accumulate nitrate into the 

cells [6]. Therefore, nitrate fertilizers have better impact on pigweed leaf growth. Nitrogen plays an important 

role in leaf growth and expansion [39].  

There was no significant difference between nitrogen sources in terms of pigweed leaf area grown under 

competitive conditions and no salt stress. Furthermore, no significant difference was found between nitrogen 

sources under salinity stress conditions. It seems that crop and weed compete for nitrate under normal conditions 

while under salinity stress conditions competition is for ammonium, and this is why there is no significant 

difference between nitrogen sources [15,8]. Abdel-Aziz and co-workers [1] found that salinity decreases 

Amaranthus tricolor leaf area. Similar results were obtained by Makus [23]. 
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Fig. 8: Effect of different nitrogen sources and salinity stress on pigweed leaf area grown under crop free and 

weed and crop conditions. Values within the same column and followed by the same letter are not 

different at P < 0.05 by an ANOVA protected Duncan’s Multiple Range Test. 

 

Pigweed chlorophyll index: 

The highest and lowest chlorophyll index was observed when pigweed plants were grown under no stress 

conditions and fertilized with ammonium nitrate and ammonium sulphate, respectively (Figure 9). Under 

competitive conditions and no salt stress, there was no significant difference between calcium nitrate and 

ammonium sulphate, similarly; under 200 mM NaCl salinity stress, there was no significant difference among 

nitrogen sources in terms of chlorophyll index whether under crop free or weed and crop conditions. 

Ammonium nitrate increased chlorophyll index in salt stresses (100 mM NaCl) pigweeds. It has been shown that 

under salinity stress conditions, ammonium nitrate works better than nitrate or ammonium alone [9]. According 

to our results, under 100 mM NaCl salinity conditions and crop and weed interference, ammonium nitrate and 

ammonium sulphate showed more chlorophyll index compared with nitrated fertilizers. It seems that under 

competitive conditions, nitrate form and under salinity stress conditions ammonium form is preferred by plants. 
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The main reason is that there is less competition between corn and pigweed over ammonium form and increase 

salinity tolerance due to ammonium application [15]. Ammonium nitrate provides both nitrate and ammonium 

for pigweed plants under 100 mM NaCl salinity stress and plays a crucial role in chlorophyll index of pigweed 

plants competing with corn. In this study, when ammonium nitrate was applied, salinity negatively affected 

chlorophyll index in pigweed leaves.Odjegba and Chukwunwike [28] have studied salinity stress effects on 

Amaranthus hybridus and reported that salinity extremely affect chlorophyll content in pigweed leaves. 
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Fig. 9: Effect of different nitrogen sources and salinity stress on pigweed chlorophyll index grown under crop 

free and weed and crop conditions. Values within the same column and followed by the same letter are 

not different at P < 0.05 by an ANOVA protected Duncan’s Multiple Range Test. 

 

Pigweed biomass: 

Salinity stress decreased pigweed biomass under both crop and weeds interference and crop free conditions. 

There was more reduction in biomass due to 200 mM NaCl salinity stress rather than 100 mM NaCl (Figure 10). 

Pigweed biomass significantly decreased under salinity and competitive conditions. Decrease in pigweed 

biomass due to 200 mM NaCl salinity stress and crop free conditions was registered about 38.7%, whereas 

under competitive conditions this reduction was registered about 55%.  

Nitrogen sources had different effect on pigweed biomass under different competitive conditions. There 

was no significant difference between nitrogen sources in terms of pigweed biomass under weed and crop 

interference conditions (Figure 11). Pigweed plants produced more biomass when fertilized with ammonium 

nitrate and grown under crop free conditions. Ammonium sulphate produced the lowest biomass when pigweed 

plants were grown under crop free conditions. Weed and crop interference decreased pigweed biomass by 63, 58 

and 66% when plants were fertilized with calcium nitrate, ammonium sulphate and ammonium nitrate, 

respectively.  
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Fig. 10: Effect of crop and weed interference and salinity stress on pigweed biomass. Values within the same 

column and followed by the same letter are not different at P < 0.05 by an ANOVA protected Duncan’s 

Multiple Range Test. 
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Fig. 11: Effect of weed and crop interference and nitrogen sources on pigweed biomass. Values within the same 

column and followed by the same letter are not different at P < 0.05 by an ANOVA protected Duncan’s 

Multiple Range Test. 

 

Competition indexes: 

From the table 5, in all fertilizer treatments and salinity stress levels, except for ammonium sulphate and 

200 mM NaCl salinity stress, corn was dominant plant. It is notable that in this treatment difference between 

relative crowding coefficient and relative yield in both species was low. Under salinity stress conditions, the 

highest dominance of corn over pigweed was related to calcium nitrate and ammonium nitrate fertilizers applied 

under 200 mM NaCl salinity stress level. Under no stress conditions, application of ammonium sulphate and 

ammonium nitrate caused more dominance of corn over pigweed compared with calcium nitrate fertilizer. In 

this regard, Hamzehee and co-workers [18] studied competition indexes in pigweed and corn populations and 

found that, in all corn and pigweed ratios, relative yield total was less than 1, showing common growth 

resources between corn and pigweed, they have also reported that interference between corn and pigweed 

decrease growth potential and yield due to increased inter-specific competition.  

 
Table 5: Relative yield, relative yield total and relative crowding coefficient 

Nitrogen sources 
Salinity 
levels (mM) 

Relative yield indexes 
RCC 
corn 

RCC 
pigweed 

Ryc 

corn 

Ryp 

pigweed 

RYT 

 

Calcium nitrate 

0 0.488402 0.386126 0.874529 1.264877 0.790591 

100 0.502016 0.403039 0.905055 1.245579 0.80284 

200 0.598796 0.29059 0.889386 2.060617 0.485291 

Ammonium sulphate 

0 0.709812 0.436989 1.146801 1.624324 0.615641 

100 0.541479 0.391081 0.93256 1.384572 0.722245 

200 0.41377 0.395036 0.808806 1.047423 0.954724 

Ammonium nitrate 

0 0.584278 0.369675 0.953953 1.580521 0.632703 

100 0.47725 0.391049 0.868299 1.220433 0.819381 

200 0.498748 0.243088 0.741837 2.051719 0.487396 

 

 

Conclusion: 

In conclusion, our results suggest that corn and pigweed interference affect on growth of both species, 

however, in most cases corn was dominant species. Salinity significantly decreased corn and pigweed growth. 

Moreover, among nitrogen sources, calcium nitrate was more effective in corn or pigweed growth. In addition, 

the highest, Ryc, Ryp and RYT were obtained from ammonium sulphate application. On the other hand, the 

highest RCC in corn and RCC in pigweed were observed when calcium nitrate and ammonium sulphate were 

applied, respectively.  
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