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ABSTRACT 

     A field experiment was conducted during the spring 2024 growing season at the Field Crops Farm of the College of 

Agricultural Engineering Sciences, University of Duhok, situated between longitude 42.87 W, latitude 36.86 N and 

altitude 583 meters, it is about 15 km from Duhok city. The objective was to critically evaluate the individual and combined 

effects of different plant densities and phosphate fertilizer types on the growth, productivity and associated weed plants 

of chickpea under rain-fed conditions. The factorial experiment was implemented using a randomized complete block 

design (RCBD) with three replications. The first factor included three plant densities (26.66, 33.33, and 44.44 plants.m-

²), and the second factor included four fertilizer treatments: biofertilizer (20 kg .ha⁻ ¹), diammonium phosphate (DAP) 

(120 kg .ha⁻ ¹), triple superphosphate (TSP) (160 kg .ha⁻ ¹), and a check treatment. The results demonstrated that plant 

density had a comparatively limited effect on vegetative growth traits, while the type of fertilizer was a significant factor 

that influenced both development and productivity. The highest seed yield of 2637.96 kg. ha-1 was notably achieved by 

combining the highest plant density (44.44 plants. m-²) with TSP fertilizer. This superior treatment also consistently 

enhanced other crucial yield components, including the number of pods per plant, seeds per pod, 100-seed weight, and the 

biological yield. Furthermore, thirteen weed species, predominantly broadleaf types from six families, were recorded. The 

high-plant density in conjunction with TSP effectively suppressed weed emergence and significantly reduced weed dry 

biomass. In conclusion, the integration of a high plant density with Triple Super Phosphate fertilization provided the 

optimal agronomic strategy by synergistically enhancing crop growth, maximizing seed yield, and significantly improving 

competitiveness against weeds. This integrated approach is highly recommended for sustainable rain-fed chickpea 

production in the Duhok region and similar agro-climatic zones. 

Keywords: Chickpea, fertilizer types, plant densities, yield and its components and weeds control. 

Copyright © 2026. This is an open-access article distributed under the Creative Commons Attribution License. 

 

INTRODUCTION 

     Chickpea (Cicer arietinum L.) is one of the most nutritionally and economically important legume crops worldwide, 

particularly in regions like Iraqi Kurdistan, where it serves as a vital source of dietary protein and income for farmers. As one 

of the Fabaceae family, chickpea is remarkably rich in protein (13-33%), carbohydrates (40-55%), and oil (4-10%), making 

it an excellent dietary staple that contributes significantly to food security [1 and 2]. The successful cultivation of chickpeas, 

however, faces numerous agronomic challenges, with soil fertility and nutrient management being among the most significant. 

Like all crops, chickpeas require adequate supplies of essential macronutrients particularly nitrogen (N), phosphorus (P), and 

potassium (K) for optimal growth and yield [3]. These issues have led to growing interest in more sustainable alternatives, 

particularly biofertilizers, which utilize beneficial microorganisms to enhance nutrient availability while minimizing 

ecological harm [4]. Despite these advantages, adoption of bio-fertilizers remains limited in many developing regions due to 

persistent farmer skepticism and a lack of technical knowledge regarding their application, representing a major constraint to 

improving chickpea productivity [5]. Another critical factor influencing chickpea productivity is plant density, which affects 

nearly all aspects of crop performance, from individual plant growth to overall yield potential. Defined as the number of 

plants per unit area, plant density directly impacts resource competition, light interception, and crop plant canopy development 

[6]. Research has shown that higher planting densities typically result in taller plants due to increased competition for sunlight, 

while lower densities promote greater branching and pod formation per plant [7]. Although individual plant productivity may 

decrease at higher densities, the greater number of plants per unit area often compensates to produce higher total yields [8]. 

Weed competition represents another significant challenge in chickpea production that can be effectively managed through 
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strategic density manipulation. Higher plant densities create a more competitive canopy environment that suppresses weed 

germination and growth by limiting light penetration and resource availability [9]. However, when plant densities are too low, 

weeds can outcompete the crop, leading to substantial yield losses [10]. The study aims is to evaluate the efficacy of proper 

plant density on the growth and yield of chickpeas and companion weeds and also to determine the effect of different fertilizers 

types on crop and weed growth. 

 

Materials and Methods 

     A field study was conducted during the spring of 2024 at the research farm of Field Crops Department, College of 

Agricultural Engineering Sciences, University of Duhok, situated between longitude 42.87 W, latitude 36.86 N and altitude 

583 meters, it is about 15 km from Duhok city. The soil at the experimental site was classified as silty clay, with a pH value 

of 7.75 and an electrical conductivity (EC) of 0.31 dS·m⁻ ¹ (table 2). The study included 12 treatment combinations derived 

from three plant densities (26.66, 33.33, and 44.44 plants m⁻ ²) and four phosphate fertilizer types: a bio-fertilizer containing 

( Bacillus megaterium, Pseudomonas fluorescens, Aspergillus niger, and 40% rock phosphate at 20 kg ha⁻ ¹); Di-Ammonium 

Phosphate (DAP; 18% N, 46% P₂ O₅  at 120 kg ha⁻ ¹); Triple Super Phosphate (TSP; 46% P₂ O₅  at 160 kg ha⁻ ¹); and an 

unfertilized check treatment. Fertilizers were applied during seedbed preparation. The trial was arranged in a randomized 

complete block design (RCBD) with a factorial trial and replicated three times. Each plot measured 2 × 1 m and contained 

four rows spaced 0.25 m apart. A local Kabuli chickpea variety was sown at 3 of March 2024. At harvest (9th of June 2024), 

agronomic traits: plant height, lowest pod height, pods. Plant-1, seeds. Plant-1, 100-seed weight, biological yield. Plant-1, and 

seed yield. ha-1, were measured using ten randomly selected plants for each plot. Weed assessment was conducted at crop 

maturity by sampling a 1 m² area; narrow-leaf and broad-leaf weeds were counted, air-dried, and weighed (Table 1). Data 

were analyzed using ANOVA (table 3), and treatment means were compared by using Duncan’s multiple range test at a 5% 

significance level. 

 
 

 

Table (1): The main weeds those were present in chickpea fields in the 2024 growing season. 

 Scientific name Family name Growth habit 

 Narrow leaf weeds 

1 Hordeum glaucum Steud. Poaceae Winter annual 

2 Avena fatua L. Poaceae Winter annual 

3 Polypogon monspeliensis L. Poaceae Winter annual 

4 Lolium spp. Poaceae  Winter annual 

 Broad leaf weeds 

5 Aster subulatus Asteraceae Winter annual 

6 Lactuca serriola L. Asteraceae Summer annual 

7 Hypericum spp. Hypericaceae  Winter annual 

8 Carthamus oxycantha Bieb. Asteraceae Winter annual 

9 Xanthium strumarium L. Asteraceae Summer annual 

10 Vaccaria pyramidata Medik. Caryophyllaceae Winter annual 

11 Centaurea iberica Trevir. Spreng. Asteraceae Summer annual 

12 Euphorbia helioscopia L. Euphorbiaceae Winter annual 

13 Sinapis arvensis L. Brassicaceae Winter annual 
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Table (2): Some Physical and Chemical Properties for the soil of farm. 

Parameters pH 

EC 

(dS.m-

1) 

Nitrogen  

(mg  

.Kg-1) 

Phosphorous 

(mg .Kg-1) 

Potassium 

(mg    

.Kg-1) 

Ca 

(mg 

.Kg-1) 

Mg 

(mg 

.Kg-1) 

Cl (mg 

.Kg-1) 

Caco3 

(%) 

Organic 

matter 

(%) 

TEXTURE 
Sand 

(%) 

Silt  

(%) 

Clay 

(%) 

Soil 

Sample 
7.75 0.31 74 4.43 15.66 64 19.2 24.85 18.52 1.48 Silty clay 5.771 45.427 48.802 

 

Results and discussion 

* present significant effect at 0.05 and 0.01 levels respectively.  

 

Table (3): Mean squares for studied traits of Chickpea and associated weeds during spring season 2024. 

Source 
D

F 

Plant 

height 

(cm) 

Lower 

pod 

height 

(cm) 

Number 

of pods 

.plant-1 

Seed 

number 

.plant-1 

Seed 

index 

(g) 

Biological 

weight 

(g.plant-1) 

Seed 

yield 

(kg. ha-

1) 

Number 

of narrow 

leaf 

weeds .m-

2 

Dry 

weight of 

narrow 

leaf 

weeds .m-

2 

Number 

of broad 

leaf 

weeds .m-

2 

Dry 

weight of 

broad leaf  

weeds .m-

2 

Total 

number 

of  

weeds 

.m-2 

Total 

dry 

weight 

of  

weeds 

.m-2 

Blocks 2 
7.9390 

n.s. 

5.8626 

* 

3.5170 

n.s. 

0.4386 

n.s. 

3.1595 

n.s. 

3.0711 

n.s. 

12870.0

34 

n.s. 

27.1111 

n.s. 

58.2392 

n.s. 

80.4444 

n.s. 

1429.417

4 

n.s. 

19.1111 

n.s. 

910.610

7 

n.s. 

A (plant  

densitie

s) 

2 
5.7573 

n.s. 

4.3217 

n.s. 

56.3855 

** 

14.3419 

** 

3.4638 

n.s. 

29.1505 

** 

413776

6.6663 

** 

216.4444 

* 

653.1783 

* 

3013.777

7 

** 

53169.29

40 

** 

4716.44

44 

** 

65582.5

122 

** 

B 

(phosph

ate 

fertilize

r types) 

3 
28.1752 

** 

13.1504 

** 

69.7365*

* 

7.1962 

n.s. 

37.3299 

** 

23.6421 

** 

215760.

818 

* 

46.66666 

n.s. 

216.4671 

n.s. 

3717.925

9 

** 

19954.62

84 

** 

4404.59

25 

** 

24283.1

239 

** 

A*B 6 
18.0091 

* 

0.4911 

n.s. 

7.7412 

n.s. 

15.4088 

** 

3.0152 

n.s. 

7.4189 

** 

211096.

017 

** 

40.4444 

n.s. 

60.5474 

n.s. 

258.8148

1 

n.s. 

3159.791

1 

n.s. 

176.592

5 

n.s. 

3776.74

33 

n.s. 

Error 
2

4 
5.0206 1.9259 3.4537 60.1733 

172.647

1 
2.5352 

49666.4

2 
59.1111 192.4937 246.2222 

1624.753

1 

268.888

8 

2152.04

29 

Total 
3

5 
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      Table 4 revealed that plant density did not significantly influence plant height and lower pod height. In contrast, the type 

of fertilizer applied had a significant effect. Triple superphosphate (TSP) produced the tallest plants, with an average height 

of 40.07 cm Triple superphosphate was the most effective fertilizer, producing the tallest plants because it best addressed the 

soil's phosphorus deficiency. This directly enhanced growth, leading to an average height of 40.07 cm. This result is consistent 

with the findings of [12-14], who also reported that phosphorus increases plant height. A significant interaction was also 

observed between planting density and fertilizer. The tallest plants (41.33 cm) occurred with TSP fertilizer at a density of 

26.66 plants. m-², while the shortest plants (32.3 cm) were recorded with diammonium phosphate (DAP) at the same density. 

Regarding lower pod height, all fertilizer treatments showed a significant superiority over the check (check) treatment.  The 

interaction between density and fertilizer was also significant. The highest pod height (14.78 cm) was recorded with TSP at 

a high density (44.44 plants. m-²), and the lowest (10.66 cm) with the check treatment at a lower density (26.66 plants. m-²). 

The effectiveness of TSP is attributed to its high phosphorus solubility, which aids root development, and its neutral pH, 

which reduces root stress [15and 16]. Optimal plant densities improve the partitioning of photosynthetic resources and 

suppress weeds [17 and 18], while bio-fertilizers enhance nitrogen fixation [19]. Furthermore, lower densities can promote 

lateral branching over vertical growth, reducing pod height due to less light competition [20]. Other researchers found that 

low-density plots with bio-fertilizers can experience delayed nitrogen availability and increased weed competition, 

suppressing stem and pod height [21 and 22]. Ultimately, pod height is highly sensitive to the interaction between nutrients 

and density, with TSP performing best at moderate densities and bio-fertilizers requiring higher densities for efficacy [23]. 

 

Means followed by the same letter are not significantly different at the 5% significance level according to Duncan's 

Multiple Range Test (DMRT). 

 

     A significant influence of plant density (PD), fertilizer type, and their interaction on pods number. Plant-1 was observed in 

Table 5. The lowest density (26.66 plants. m-²) yielded the highest number of pods (17.22), which was statistically similar to 

the intermediate density (33.33 plants. m-²) but significantly higher than the highest density (44.44 plants. m-²), which 

produced only 12.94 pods. Among fertilizers types, Triple Superphosphate (TSP) resulted in the most pods number. Plant -2 

(19.14), while the check treatment yielded the fewest (12.66). The combination of the highest density and the check treatment 

produced the lowest plant pods number overall. These findings, which confirm that pods number decreases as planting density 

increases, are consistent with research by [24 - 26]. The factors also significantly affected the number of seeds .plant-1. The 

highest density (44.44 plants .m-²) and TSP fertilizer produced the greatest seed numbers (14.00 and 13.99, respectively), 

whereas the intermediate density and bio-fertilizer treatment yielded fewer (11.88 and 11.91). However, within the interaction 

analysis, the check treatment at the intermediate density recorded the highest number (15.20 seeds. Plant-1), which was not 

significantly different from most other interactions, while the bio-fertilizer application resulted in the lowest (8.60 seeds. 

Plant-1). This aligns with studies by [27 and 28] on Rhizobium inoculation. Furthermore, the result supports [29], who 

attributed a 23.4% increase in soybean seeds number to phosphorus (P₂ ), citing its role in enhancing photosynthesis and the 

allocation of resources to reproductive organs. For 100-seed weight, no significant differences were found between plant 

densities. Fertilizer applications cause significant differences; TSP produced a higher 100-seed weight (49.78g) compared to 

the check (44.94g). Their interaction was also significant, with the combination of TSP and the highest density yielding the 

maximum weight (50.60g), and the check with the intermediate density yielding the minimum (43.78g). This is supported by 

[31] and [32], who found that phosphorus application improves nodulation, photosynthetic activity, and ultimately, grain 

weight. 

 

Table (4): Effect of plant density and phosphate fertilizers types on plant height and lower pod height of chickpea. 

Phosphate fertilizers  

treatments 

Plant height (cm) Mean of 

phosphate 

fertilizers 

types 

Lower pod height (cm) Mean of phosphate 

fertilizers types Plant densities Plant densities 

26.66 

.m-2 

33.33 

.m-2 

44.44   

.m-2 

26.66 

.m2 

33.33 

.m-2 

44.44/

.m-2 

Check 38.11  

abc 

34.77   

cd 

35.55    

cd 

36.14     

 b 

10.66      

c 

10.89  

bc 

12.55 

abc 

11.37  

 b     

Bio fertilizer 36.22   

bcd 

36.99    

bc 

38.66     

abc 

37.29     

 b 

12.77     

abc 

12.44     

abc 

13.44     

ab 

12.88     

a 

DAP fertilizer 32.33    

d 

38.66    

abc 

38.66    

abc 

36.55  

    b 

13.00    

abc 

13.89    

a 

14.00    

a 

13.63     

 a 

TSP fertilizer 41.33    

a 

38.55  

abc 

40.33     

ab 

40.07    

  a 

13.88    

a 

13.77    

a 

14.78    

a 

14.14     

a 

Mean of plant 

densities 

37.00     

  a 

37.25        

a 

38.30   

     a 
 

12.58  

 a 

12.75  

 a 

13.69      

  a 
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Means followed by the same letter are not significantly different at the 5% significance level according to Duncan's 

Multiple Range Test (DMRT). 

     The data in Table 6 indicate that seed yield was significantly influenced by plant density (PPD), fertilizer type, and their 

interaction. The highest seed yields were achieved at the highest density (44.44 plants/m²) and with Triple Superphosphate 

(TSP) fertilizer application, yielding 2381.18 kg. ha-1 and 1941.79 kg. ha-1, respectively. The interaction of these two factors 

was particularly impactful; the combination of TSP and the highest density produced the greatest yield of 2637.96 kg. ha -1, 

while the lowest yield resulted from the lowest plant density (26.66 plants. m-²) combined with the check treatment 948.58kg. 

ha-1. These results are supported by [15 and 33] that noticed the superiority of TSP is attributed to its high phosphorus 

solubility, which enhances pod formation and can increase seed yield by 19-27% compared to other fertilizers like DAP. Also 

the positive effect of higher density on yield was confirmed by [7, 27, 34, and 35] who found that phosphorus-based fertilizers 

significantly boost economic yield Similarly, the plant biological yield showed significant differences for plant density, 

fertilizer types, and their interaction. The highest plant density (44.44 plants. m-²) and TSP fertilizer produced the greatest 

yield (19.26 g. plant-1 and 20.12 g. plant-1, respectively). Their interaction yielded the highest biological weight (21 g. plant-

1), whereas the lowest biological yield (13.35 g. plant-1). This aligns with research noting that high solubility and rapid 

availability make TSP highly effective for root and biomass growth [16 and 33]. Densities of 35 - 45 plants/m² are known to 

optimize light capture and resource efficiency [17 and 18], and the synergistic use of TSP with moderate density (about 40 

plants. m-²) is reported to significantly improve biomass and nutrient uptake [36 and 23]. These findings are consistent with 

earlier work by [37] on density and [38] on phosphorus's effect on straw yield. In contrast, systems using bio-fertilizers at low 

densities are often less effective due to delayed nitrogen fixation and increased weed competition [21 and 22]. 

Table (5): Effect of plant density and phosphate fertilizers types on number of pods per plant, number of seeds per plant and seed 

index (g) of chickpea. 

Phosphate 

fertilizers  

treatments 

Number of pods. Plant-1 
Mean of 

phosphate  

fertilizer 

types 

Seed number .plant-1 Mean of 

phosphat

e  

fertilizer 

types 

Seed index (g) Mean of 

phosphat

e  

fertilizers 

types 

Plant densities Plant densities Plant densities 

26.66  

.m-2 

33.33  

.m-2 

44.44  

.m-2 

26.66 

.m-2 

33.33 

.m-2 

44.44  

.m-2 
26.66  

.m-2 

33.33  

.m-2 

44.44  

.m-2 

Check 13.11  

cde 

14.11   

cde 

10.78      

e 

12.66 

c 

9.87 

cd 

15.20    

a 

13.60   

ab 

12.89 

ab 

44.83   

bc 

43.78    

c 

46.22  

abc 

44.94 

c 

Bio 

fertilizer 
16.00   

bc 

13.89    

cde 

12.33    

de 

14.07 

bc 

12.27    

abc 

8.60      

d 

14.87     

a 

11.91 

b 

46.69     

abc 

46.74  

abc 

47.45    

abc 

46.96 

bc 

DAP 

fertilizer 
18.77   

ab 

13.66    

cde 

13.33   

cde 

15.26 

b 

12.97 

ab 

11.33    

bcd 

12.80    

abc 

12.37 

b 

49.22    

ab 

48.28    

abc 

46.94     

abc 

48.15 

ab 

TSP 

fertilizer 
21.00   

a 

21.11     

a 

15.33    

cd 

19.14 

a 

14.87 

a 

12.37  

abc 

14.73     

a 

13.99 

a 

50.18     

a 

48.55   

abc 

50.60      

a 

49.78 

a 

Mean of 

plant 

densities 

17.22        

a 

15.69 

a 

12.94 

b 
 

12.49 

b 

11.88        

b 

14.00 

a 
 

47.73        

a 

46.84 

a 

47.80 

a 
 

Table (6): Effect of plant density and phosphate fertilizers types on seed yield and plant biological yield of chickpea 

Phosphate fertilizers 

treatments 

Seed yield (kg. ha-1) 

Mean of 

phosphate 

fertilizers types 

Biological yield (g. plant-1)  

Mean of 

phosphate 

fertilizers 

types 

Plant densities Plant densities 

26.66  

.m-2 

33.33 

.m-2 

44.44    

.m-2 

26.66  

.m-2 

33.33    

.m-2 

44.44 

.m-2 

Check 948.58 

    g 

1776.71   

cd 

2240.14   

b 

1655.14  

b 

16.43  

c 

17.44  

bc 

16.41  

 c 

16.76  

 b 

Bio fertilizer 1224.94  

efg 

1073.76   

fg 

2501.67 

ab 

1600.12   

b 

13.35     

d 

17.82     

bc 

19.40    

ab 

16.86  

  b 

DAP fertilizer 1357.54 

 ef 

1459.33  

def 

2144.97 

bc 

1653.95 

 b 

15.88    

cd 

20.23     

ab 

20.23    

ab 

18.78   

  a 

TSP fertilizer 1588.90 

de 

1598.51  

de 

2637.96  

 a 

1941.79  

a 

19.75     

ab 

19.60     

ab 
21.00     a 

20.12    

 a 

Mean of plant 

densities 

1279.99    

c 

1477.07    

 b 

2381.18    

a 
 

16.35 

   b 

18.77  

  a     

19.26      

 a 
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Means followed by the same letter are not significantly different at the 5% significance level according to Duncan's Multiple 

Range Test (DMRT). 

      During the 2024 growing season, 13 weed species, belonging to 6 families, exhibited 10 winter growth and 3 summer 

growth in most broad leaves, as there were 9 species, According to the experimental data (Table 7), the impact of phosphate 

fertilizer formulations on the suppression of narrow-leaf weeds was minimal, as no statistically significant differences were 

found in either the weed number or their accumulated dry biomass. The most influential factor was the plant density. A highly 

significant suppressive effect on narrow-leaf weeds was observed as the plant density increased. The check treatment, which 

featured the lowest plant density, consistently exhibited the highest levels of weed infestation, both in terms of the number of 

individual plants and the total dry weight of the weed biomass. Conversely, the treatments with the highest plant densities 

were the most effective at suppressing weeds, resulting in the lowest recorded values for both traits. This suppressive effect 

is attributed to the more competitive canopy environment created by a denser crop stand. A denser canopy intercepts more 

light, leading to lower light availability at the soil surface. It also results in greater competition for soil moisture and nutrients. 

This resource-limited environment is less conducive to weed seed germination, establishment, and subsequent growth. The 

significant interaction between plant density and phosphate fertilizer types treatments further underscores that the competitive 

advantage of the crop is most effectively leveraged at higher plant densities. This finding aligns with established ecological 

and agronomic principles, as demonstrated in the research of [23], which confirms that enhanced crop competition is a key 

component of integrated weed management. 

 

Means followed by the same letter are not significantly different at the 5% significance level according to Duncan's 

Multiple Range Test (DMRT). 

     Data from Table 8 demonstrated that plant density (PD) and fertilizers types, as well as their interaction, had a significant 

impact on the number and dry weight of broadleaf weeds in the chickpea field. The highest weed numbers were observed in 

the plant density of 26.66 plants .m-² (95.53 plants) and check treatment (103.56 plants). In contrast, significantly fewer weeds, 

along with a lower dry weight, were recorded in plots treated with Triple Superphosphate (TSP) fertilizer (54.22 plants and 

144.81. m-²) and those with the highest plant density of 44.44 plants .m-²) (63.67 plants and 152.47 g .m-²). The most effective 

treatment was the interaction of these two factors: The combination of the highest plant density and TSP fertilizer resulted in 

the lowest broadleaf weed number (45.33 plants).As shown from the table using plant densities 44.44 plant .m-2 with 

application of DAP fertilizer recorded lowest dry weight of broad leaves weeds (26.31 g .m-2)in comparison with check 

treatment that recorded 324.63g .m-2 These results align with the findings of [39], who also reported that applying phosphorus 

(P2O5) significantly reduced weed density and dry weight compared to a check treatment throughout the crop's growth cycle. 

 

Table (7): Effect of plant density and phosphate fertilizers types on number and dry weight of narrow leaf weeds of 

chickpea field. 

Phosphate fertilizers  

treatments 

Number of narrow leaf weeds 

.m-2 Mean of 

phosphate  

fertilizers 

types 

Dry weight of narrow leaf weeds 

.m-2 

 

Mean of 

phosphate  

fertilizers 

types 

Plant densities Plant densities 

26.66 

.m-2 

33.33  

.m-2 

44.44 

.m-2 

26.66    

.m-2 

33.33  

.m-2 

44.44 

.m-2 

Check 21.33  

  a 

10.67  

  ab 

9.33 

ab 

13.78 

a 

39.08   

 a 

18.88 

   ab 

14.12   

ab 

24.03 

a 

Bio fertilizer 12.00   

ab 

9.33   

 ab 

12.00  

ab 

11.11 

a 

30.03     

ab 

23.64  

   ab 

18.95    

ab 

24.20 

a 

DAP fertilizer 10.67  

 ab 

9.33    

ab 

5.33 

b 

8.44 

a 

26.79     

ab 

15.64    

 ab 

11.36   

  b 

17.93 

a 

TSP fertilizer 18.67 

   ab 

5.33     

 b 

5.33      

b 

9.78 

a 

17.25  

   ab 

13.71    

 ab 

11.55   

  b 

14.17 

a 

Mean of plant 

densities 

15.67 

a 

8.67 

b 

8.00 

b 
 

28.29 

a 

17.97 

ab 

13.99 

b 
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Means followed by the same letter are not significantly different at the 5% significance level according to Duncan's Multiple 

Range Test (DMRT). 

     Data in Table 9 indicate that plant density (PD), fertilizer type, and their interaction significantly influenced the total 

number and dry weight of weeds. the highest population density (44.44 plants .m-²) also significantly suppressed weeds, 

recording values of 71.67 plants and 166.46 g .m-². The Triple Superphosphate (TSP) fertilizer treatment was most effective, 

resulting in the lowest weed number and dry weight (64 plants and 158.98 g .m-², respectively). Similarly, these results are 

supported by multiple studies. The success of higher densities aligns with research showing that stands of 35 - 45 plants .m-². 

The results demonstrate that a high plant density and the use of Triple Superphosphate fertilizer are effective, complementary 

strategies for suppressing weed growth and dry weight. Improve resource use and create a canopy that suppresses weed growth 

through better light interception [17, 18 and 42]. This confirms that increasing the seeding rate is an effective strategy for 

weed management. The efficacy of TSP is consistent with findings that phosphorus application reduces weed pressure by 

promoting stronger crop vigor and competitiveness [40 and 41]. 

Means followed by the same letter are not significantly different at the 5% significance level according to Duncan's Multiple 

Range Test (DMRT). 
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دغال المرافقة نمو والحاصل ومكوناته والأتأثير الكثافة النباتية وأنواع الأسمدة الفوسفاتية في 

 Cicer arietinum L).لمحصول الحمص )

 1 كوهدار صالح حسين                  1وسام خالد صبري

 1 مروان حسين صالح                    1 هادي مراد حسن
 .قالعرا-كوردستان  قسم المحاصيل الحقلية، كلية علوم الهندسة الزراعية، جامعة دهوك،اقليم 1   

 الخلاصة

غرباً، وخط عرض  42.87في حقول قسم المحاصيل الحقلية، كلية علوم الهندسة الزراعية، جامعة دهوك، تقع بين خط طول  2024أجُريت تجربة حقلية في ربيع      

 Cicerنمو وإنتاجية الحمص ) فة النباتية وأنواع الأسمدة الفوسفاتية فيكم.، لتقييم تأثير الكثا 15متراً، وتبعد عن محافظة دهوك حوالي  583شمالاً، وارتفاع  36.86

arietinum L( والأدغال المرافقة له تحت ظروف الزراعة الديمية. نفذت التجربة العاملية وفق تصميم القطاعات العشوائية الكاملة ).RCBD ) ثلاثة مكررات، شمل ب

(، ثنائي فوسفات الأمونيوم 1-كغ .هـ 20ثاني أربعة معاملات سمادية: السماد الحيوي )( والعامل ال-²نبات .م 44.44، و33.33، 26.66العامل الاول ثلاث كثافات نباتية )

DAP (120 السوبر فوسفات الثلاثي 1-كغ .هـ ،)TSP (160 ومعاملة المقارنة. 1-كغ .هـ ،)  ن الكثافة النباتية كان لها تأثير محدود على الصفات أأظهرت النتائج

 44.44بين الكثافة العالية ) ( عند الجمع1-كغ .هـ 2637.96الخضرية، في حين أثرت أنواع الأسمدة تأثيراً معنوياً على نمو وإنتاجية الحمص. سجل أعلى حاصل بذور )

لحاصل البيولوجي. أما الكثافات المنخفضة فقد شجعت التفريع لكن بذرة، وا 100عدد القرون و عدد البذور للنبات، وزن التي حسّنت أيضًا  TSP( ومعاملة ²-نبات .م

الية الكثافات النباتية الع نوعًا من الأدغال تنتمي إلى ستة عوائل نباتية، وكانت الأدغال عريضة الأوراق هي الأكثر شيوعًا. أسهمت 13قللّت الإنتاجية . تم تسجيل 

ع بين الكثافة العالية وتسميد في تقليل ظهور الأدغال ووزنها الجاف من خلال تعزيز التنافس والظل الناتج عن الغطاء النباتي . يظُهر هذا أن الجم TSPواستخدام سماد  

TSP ي دهوك، مما فدغال تحت ظروف الزراعة الديمية يمثل أفضل استراتيجية زراعية لتعزيز نمو الحمص، وزيادة حاصل البذور، وتعزيز منافسة  المحصول للأ

                  .يبرز أهمية إدارة المحاصيل المتكاملة لتحقيق إنتاجية مستدامة

 

 .الحمص، انواع الاسمدة، الكثافات النباتية، الحاصل ومكوناته  ومكافحة الادغال: الكلمات المفتاحية


