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ABSTRACT 

Two field experiments were conducted during the two successive seasons of 2013/2014 and 

2014/2015, at  Sakha Agricultural Research Station , Egypt, to study  the allelopathic effects  of 

sunflower residues (roots, stems, roots + stems, herbicide and control), under three  nitrogen 

levels (65, 75 and 85 kg N/fed) on wheat growth, grain yield and its components, as well as 

growth of weeds.  

The results indicated that herbicide treatment and soil incorporation of sunflower roots, 

stems and roots + stems markedly decreased the number, fresh and dry weights of grassy, broad-

leaved and total weeds/m
2

 at 70 days after sowing, compared with the control treatment in the two 

seasons. Increasing nitrogen rate substantially suppressed weed density, as well as the fresh and 

dry weights of total weeds in both seasons.Sunflower residues  (roots,  stems and  roots + stems) 

and herbicide treatment significantly increased dry matter accumulation of wheat/m
2
,  LAI, CGR, 

NAR,  number  of spikes/m
2 ,  spike length, (number of spikelets and grains/spike  in the  second  

season, only), 1000- grain weight, as well as grain and straw yields/fed,  compared to the control 

treatment. In general, soil incorporation of sunflower roots or herbicide, being insignificant, 

resulted in the highest values with respect to most growth, grain yield and its attributes.Increasing 

nitrogen rate up to 85 kg N/fed , significantly increased dry matter accumulation of wheat/m
2
, 

LAI, CGR, wheat plant height at harvest, number of spikes/m2 , (spike length and 1000- grain 

weight in the 1st season, only), (number of spikelets and grains/spike in the second season, only), 

as well as grain and straw yields/fed. Whereas, it did not significantly affect NAR.  There was no 

significant difference between 75 and 85 kg N/ fed  in most cases. It may be concluded 

that sunflower is a potential allelopathic crop and its allelopathic nature has more suppressive 

effects on weeds than wheat.  Also data indicated that soil incorporation of sunflower roots, (roots 

+ stems) or  herbicide treatment,  with 75 kg N/fed, produced similar grain yield/fed. It can be 

concluded that soil incorporation of sunflower  roots with 75 kg N/fed could be recommended for 

optimum wheat grain yield under the environmental condition of this study, in addition to 

minimizing the environmental pollution caused by herbicides. 
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1.INTRODUCTION 

One of the most serious problems of 

modern agriculture is crop losses caused by 

weeds. Worldwide, 10  % loss of agricultural 

production is caused by weeds alone (Altieri 

and Liebman, 1998). Controlling weeds 

through allelopathy is one  focal point for 

researchers working to sustain the world's 

food supply for future generations. 

Allelopathic potential can be utilized for weed 

control through four ways; namely, plant 

associated allelopathic plants to provide weed 
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control, use of allelopathic plants in crop 

rotation and obtain allelopathic activity from 

plant residues in soil, identify and isolate 

potent allelochemicals and use these as 

herbicides and optimize the allelopathic 

potential in the crop by developing 

allelopathic cultivars (Duck, 1985).  

In recent years, it has become also, 

evident that a large number of compounds 

extracted from weeds and crops significantly 

were toxic to living cell and organisms. Park 

and Moody (1991 and Mehboob et al., 2000) 

indicated that sunflower (Helianthus annuus 

L.),among several crops, exhibits a strong 

allelopathic property. Naseem (1997) reported 

that the incorporation of whole sunflower 

plants or (roots + leaves)  showed more 

suppressive effect on weed density and dry 

matter accumulation. He also stated that the 

density and growth of weeds were less in 

wheat grown with fertilizer than wheat grown 

without fertilizer.Also,the effects of sunflower 

residue treatments on grain yield and its 

components of wheat ranged from stimulatory 

to inhibitory and  the incorporation of 

sunflower roots with fertilizer increased the 

wheat grain yield and its components.  

Mushtaq et al. (2010)  revealed that 

(sorghum + sunflower) extracts combined 

with 1/4th (75% less) of label rates of 

herbicides inhibited dry matter production  of  

wild  oat by up to 89%  and canary grass by 

up to 92%.   Mahmood et al. (2010) found that 

(sorghum + sunflower) water extract 

combination at higher concentration (100%), 

completely inhibited the germination  of  

horse  purslane. In crux, combination of 

(sorghum + sunflower)  water extracts may be 

used as natural herbicide to control horse  

purslane.   Kaczmarek (2009) reported that 

allelochemicals are released by crop plants 

through leachation, decomposition, 

volatilization, and root exudates. In the future, 

allelopathy will play an important role in 

weed control and crop productivity. The 

allelopathic compounds can be used as natural 

herbicides and pesticides. Muhammad et al. 

(2009) showed that the application of sorghum 

and sunflower extracts at 12 L/ ha each was 

more effective than other combinations. This 

treatment reduced wild oat dry matter by 42-

62%, and canary grass by 36-55%. 

Application of sorghum and sunflower at 6 L 

ha  each increased the wheat grain yield by 

89% during the first year, and by 35% during 

the second year. Tehmina and Rukhsana 

(2007) mentioned that sunflower leaf extracts 

allelochemicals showed substantial potential 

to be used as natural herbicide for broadleaved 

weeds such as (C. album), but the highest 

tested concentration successfully killed the 

weed and overcame weed crop competition 

and consequently increased wheat yield 

significantly.   

Castillo (2005) indicated that Sunflower 

showed the greatest inhibitory action of 

Eleusine indica, Portulaca oleracea), 

Parthenium hysterophorus, Sorghum 

halepense) and Cyperus rotundus). These 

results support the use of these crop plants 

within a weed management program, in order 

to reduce weed populations without chemical 

herbicides. Azania et al. (2003) revealed that 

Several allelochemicals inhibit the seed 

germination and seedling growth of 

Amaranthus albus Amaranthus viridis, 

Agropyron repens, Elymus repens, Ambrosia 

artemisiifolia,  Avena fatua,Celosia cristata, 

C. argentea var.,Chenopodium album, Chloris 

Barbara, Cynodon dactylon, Digitaria 

sanguinalis, Dactyloctenium aegyptium, 

Digitaria ciliaris, Echinochloa crus-galli, 

Flaveria australasica, Parthenium 

hysterophorus, Portulaca oleracea, Sida 

spinosa, Trianthema portulacastrum and  

Veronica persica. The inhibitory effects of 

this crop may be used for weed management 

to attain reduced herbicide use for sustainable 

agriculture. 

Nitrogen  fertilization  is very  important  

for plant growth and final grain yield of wheat 

and it should be applied at the optimum rate to 

meet the crop need ( Latiri et al., 1998; Sorour 

et al., 1998 and Sharshar et al., 2000). 

Increasing wheat growth by application of 

higher rates of nitrogen might, also, increase 

the growth of wheat – associated weeds. 

The main objective of this study was to 

investigate the allelopathic effect of soil 

amended with sunflower plant materials on 

wheat and its associated weeds under different 

nitrogen levels. 
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Table (1): Treatments of sunflower residues.  

No. Treatment Sunflower 

residue 

Preceding 

crop 

1 

2 

3 

4 

5 

Control 

Herbicide ( Panther) 

Roots (R) 

Stems (S) 

Roots + stems (R+S) 

No-residue 

No-residue 

Roots 

Stems 

Roots & stems 

Maize 

Maize 

Sunflower 

Maize 

Sunflower 

Herbicide "Panther"  (Isoproturon 50% + diflufencan 5% SC) was 

sprayed at the rate of  0.6  l/fed  applied at 28 days after sowing 

 

2.MATERIALS AND METHODS 

Two  field experiments were conducted 

during  the successive seasons of 2014/2015 

and 2015/2016 ,  at Sakha Agricultureal  

Research station, Egypt, to study  the 

allelopathic effects of sunflower  residues 

under different nitrogen rates on growth, grain 

yield and its components  of wheat, as well as 

growth of weeds. The soil of the experimental  

field was  clay in texture  with PH value of  

8.14 and contains 1.25% organic matter 16.5,  

9.35 and 279 ppm available N, P and K, 

respectively ( mean of the two seasons for the 

upper 30 cm of soil). Seeds of sunflower 

"Sakha  53" were sown in the second week of 

June in  2013 and 2014 seasons. However, 

maize was sown in plots of treatments, not 

containing roots of sunflower. All cultural 

practices for both summer crops were done as 

recommended in the area.  Sunflower plants
 

were  uprooted  after harvest of heads. The 

uprooted plants were transported and   air 

dried for ten  days, then, they were manually 

separated into stems and roots. Stems were 

weighed   to  determine the weight of  dry  

stems per  unit  area and  chopped into small  

pieces (1-5 cm long) by an electric fodder 

cutter. The chopped-sunflower stems were 

incorporated into  the  respective  plots with 

the help of a rotator   according to the 

treatments.  

The experimental design was a split plot, 

with four replications. The horizontal  plots 

were assigned to the five treatments of  

sunflower residues,  as  given  in  Table  (1), 

whereas,  the vertical plots included the three 

nitrogen levels (65, 75 and 85 kg N/fed). The 

nitrogen fertilizer in the form of  Urea (46% 

N)  was splitted into three  additions  (1/5, 2/5 

and 2/5 applied at sowing and before the first 

and second irrigations of wheat, respectively). 

The plot size was 21 m2 (3.5 x 6 m). The 

experimental soil was fertilized with 100 kg 

calcium superphosphate (15.5% P
2
O

5
) per 

feddan during seed- bed preparation. Sowing 

of wheat took place on November the 25
t h and 

the 20
th in 2013/2014 and 2014/2015, 

respectively. Grains of wheat (Sakha cv.93) 

were mechanically drilled in rows, 12.5 cm 

apart, at a rate of 60 kg/fed. The other cultural 

practices were done as recommended.               

2.1. The collected data 

2.1.1. Weeds 

At 70 days after sowing one square  

meter was randomly selected from each  plot 

of wheat.  Then, the number of grassy and 

broad-leaved  weeds/m2, as well as their fresh 

and dry weights/m2 were determined. Weeds 

were air-dried, then oven dried to constant 

weight for 48 hour at 70 C. The percent  ago 

of weed reduction (R) was calculated using 

the following equation:  

R= (A – B / A ) x 100   

Where :  A and B refer to dry weight of 

weeds in  the untreated and treated plots, 

respectively.     

2.1.2.  Wheat  

Two samples  at 80 and 100 days after 

sowing were taken. Wheat plants in one meter 

area of two rows (1 x 0.25 = 0.25m2) from 

each plot, were randomly selected and wheat 

plants of the samples were carefully harvested 

at soil surface. The samples were separated 

into leaves (leaf blades), stems (stems +  

sheaths)  and spikes. Dry matter accumulation 

per unit area was recorded. Leaf area index 

(LAI), crop  growth  rate (CGR) in g/m2/week  

and net assimilation rate (NAR) in g/m2/week 

were computed, according to Watson (1952), 

as follows: 

LAI = unit of leaf area per plant of 

sample/ground area of sample. 

CGR = ( W2 - W1 )  /  ( t2 - t1 ) 

NAR = (W2 - W1)  ( ln   A2 – ln  A1) / 

 (A2 - A1)  ( t 2 - t1 ) 

Where :  W1,  A1  and  W2, A2, respectively, 

refer to dry weight  and leaf  area at time t1 
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Table (2): Number  of  weeds/m2 at  70 days after  sowing  as affected by  sunflower residues and nitrogen 

rates in 2013 /2014 and 2014 /2015 seasons. 

 2013/2014  season 2014/2015  season 

Factors 
Grassy 

weeds 

Broad-

leaved 

weeds 

Total 

weeds 

Reduction 

% 
Grassy 

weeds 

Broad-

leaved 

weeds 

Total 

weeds 

Reduction 

% 

 Number of weeds / m2 

Residue: * * *  * * *  

Control 101.6a 82.4a 184.0a  85.7a 90.5a 176.2a  

Herbicide 28.7c 18.2d 46.9c 74.51 24.9d 14.0c 38.9c 77.92 

Roots (R) 45.0be 32.4be 77.4b 57.93 37.6be 22.4be 62.0be 64.81 

Stem (S) 51.3b 33.9b 85.2b 53.69 48.1b 29.3b 77.4b 56.07 

R+S 37.8be 24.9cd 62.7be 65.92 33.9cd 16.4c 50.3c 71.45 

Kg N/fed.: NS * * 
 

* * * 
 

65 61.9a 38.3a 100.2a  51.9a 48.1a 100.0a  

75 51.8ab 31.7b 83.5ab 16.66 44.3ab 32.0b 76.3b 23.70 

85 43.5b 28.4b 71.9b 28.24 41.7b 21.6b 63.3c 36.70 

Interaction: NS NS NS  NS NS NS  

*, ** and N.S. indicate p<0.05, p<0.01 and not significant, respectively. Means designated by the same letters are not  

significantly different at 5% level, using DMR test. 

 

and t2 in weeks. 

At  harvest, plant  height  and  the 

number   of spikes/ m2 were measured and ten 

spikes were randomly selected from each plot 

to determine spike length,the number of 

spikelets/spike,the number and weight of 

grains/spike and 1000- grain weight. The 

straw yield (ton/fed) and grain yield 

(ardab/fed) were determined at harvest from 

yield the central area of 12 m2 (2 x 6) from 

each plot. 

2.1.3.Statistical analysis: 

The analysis of variance was carried out 

according to Gomez and Gomez (1984). 

Treatment means were compared   by 

Duncan's multiple range test (Duncan, 1955). 

All statistical analysis was performed, using 

the analysis of variance technique by means of 

"IRRISTAT" computer software package. 

3.RESULTES AND DISCUSSION 

3.1.Effect of sunflower residues and 

nitrogen levels on 

3.1.1. Weeds  

The most dominant weeds were: in 

wheat field (Phalaris minor Retz., Phalaris 

paradoxa  L., Polypogon monspeliensis L. and 

Lolium temulentum L. as grassy weeds and 

(Vicia sativa  L., Melilotus indicus All., 

Melilotus siculus All., Medicago hispida  

Gaerth., Beta vulgaris L.) and (Rumex 

dentatus, L.) as broad-leaved weeds in both 

2013/2014 and 2014/2015 seasons. 

The effect of sunflower residues was 

significant on the number, fresh and dry 

weights of grassy, broad-leaved  and  total 

weeds/m2  in both seasons (Tables 2 and 3). 

Herbicide treatment and soil incorporation of 

sunflower (roots, stems and roots + stems) 

markedly decreased the number, fresh and dry 

weights of grassy, broad-leaved and total 

weeds/m2, compared to the control treatment 

in the two seasons. Herbicide and sunflower 

(R + S) treatments gave the best results in 

controlling weeds. Soil incorporation of  

sunflower residues (R, S and R+S) and 

herbicide treatment reduced the dry weight 
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Table (3): Fresh and dry weights of weeds (g/m2) at 70 days after sowing   as affected   by sunflower residues and 

nitrogen rates in 2013/2014 and 2014/2015 seasons. 

 2013/2014  season 2014/2015 season 

 

Factors 
Grassy 

weeds 

Broad-

leaved 

weeds 

Total weeds 

 

Reduction 

% 

Grassy 

weeds 

Broad-

leaved 

weeds 

Total 

weeds 

 

Reduction 

% 

 Fresh weight (g/m2) 

Residue: * * *  * * *  

Control 386.4 a 366.2 a 752.6 a  357.6 a 355.5 a 713.1 a  

Herbicide 62.8 d 79.6 c 142.4 c 81.07 88.4 d 21.2 d 109.6 d 84.63 

Roots (R) 128.2 b 161.6 b 289.8 b 61.49 156.3 be 85.1 c 241.4 b 66.14 

Stem (S) 137.6 b 165.2 b 312.8 b 58.43 214.9 b 147.1 b 362.0 b 49.23 

R+S 96.8 c 125.2 be 222.0 c 70.50 135.5 c 49.5 cd 185.0 cd 74.05 

Kg N/fed: NS * * 
 

* * * 
 

65 171.4 198.5 a 370.0 a  229.9 a 187.4 a 417.3 a  

75 137.6 144.9 b 282.5 b 23.64 161.5 b 124.9 b 296.4 b 28.97 

85 116.8 129.7 b 246.5 b 33.37 170.2 b 82.7 b 252.9 b 39.39 

Interaction: NS NS NS  NS NS NS  

 Dry weight (g/m2) 

Residue: ** * *  * * *  

Control 38.6 a 23.9 a 62.5 a  28.l a 30.1 a 58.2 a  

Herbicide 4.3 d 8.5 b 12.8 d 79.52 5.9 d 2.9 d 8.8 c 84.87 

Roots (R) 9.6 be 12.6 b 22.2 be 64.48 12.9 be 6.7 be 19.6 be 66.32 

Stem (S) 12.0 b 13.9 b 25.9 b 58.56 17.3 b 9.6 b 26.9 b 53.78 

R+S 6.9 cd 10.5 b 17.4 cd 72.16 10.3 cd 3.2 cd 13.5 bc 76.80 

Kg N/fed: NS * *  NS * *  

65 13.3 17.0 a 30.3 a  15.8 13.8 a 29.6 a  

75 12.4 11.8 b 24.2 b 20.13 13.4 9.2 b 22.6 b 23.64 

85 12.3 11.2 b 23.5 b 22.44 14.3 5.7 b 20.0 b 32.43 

Interaction: NS NS NS  NS NS NS  

*,  ** and N.S.  indicate p<0.05, p<0.01 and not significant, respectively. Means designated by the same letters are not significantly 

different at 5% level, using DMR test. 

 

of  total weeds by 64.84, 58.56, 72.16 and 

79.52% in the first 
 season and by 66.32, 

53.78, 76.80 and 84.87 % in the second  

season, as compared to the control treatment. 

This my be due to the release of 

allelochemicals from sunflower residues. This 

was in a line with the findings of Naseem 

(1997),who indicated that sunflower exhibited 

selective allelopathic effects on weed density 

and growth. 
Increasing nitrogen rate decreased the 

number, fresh and dry weights of grassy, 

broad-leaved and total weeds/m
2 

in both 

seasons, but the  differences  in fresh weight 

in the first season and in dry weight in the two 

seasons of grassy weeds  did not reach the 5% 
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Table (4): Dry matter  of wheat plants (g/m2) as affected by 

sunflower residues and nitrogen rates in 2013/ 

2014  and 2014/ 2015 seasons. 

Factor 

Days from sowing 

80 100 80 100 

2013/2014 2014/2015 

Residue:  * ** ** ** 

Control 256.8 b 433.2 b 289.3 c 444.0 d 

Herbicide 339.0 a 682.6 a 365.0 ab 739.l a 

Roots (R) 328.0 a 679.8 a 393.8 a 738.4 a 

Stem (S) 300.7 a 603.l a 352.2 b 608.7 c 

R+S 348.4 a 664.l a 362.9 b 674.8 b 

Kg N/fed: * * ** ** 

65 261.1 b 542.5 b 295.9 b 552.6 c 

75 332.6 a 630.4 a 366.o a 661.9 b 

85 349.9 a 664.9 a 396.1 a 708.5 a 

Interaction N.S N.S N.S ** 

*,  ** and N.S.  indicate p<0.05, p<O.O 1 and not significant, respectively.   

 

 

level of significant ( Tables 2 and 3 ).  No 

significant differences were evidenced in 

these traits between 75 and 85 kg N/fed. 

Naseem (1997) reported similar effects for 

applied nitrogen fertilizer to wheat on weed 

population density and growth.
 

The interaction   between sunflower 

residues and nitrogen rates had no significant 

effect on the  number of grass, broadleaf and 

total weeds/m
2
, as well  as,  on the fresh and 

dry weights of different weeds in both  

seasons (Tables 2 and 3). 

3.1.2. Wheat 

Sunflower residues [roots (R), stems (S) 

and R+S] and herbicide treatment 

substantially increased the dry matter 

accumulation (g/m2), leaf area index (LAI), 

crop growth rate (CGR) and net assimilation 

rate (NAR) of wheat, compared to the control 

treatment at the tested growth stage  in  both 

seasons (Tables 4 and 5). Soil incorporation of 

sunflower roots or herbicide resulted in the 

largest values, with respect to these characters. 

This might be due to minimized weed 

competition and primitive effect of root 

allelopathic, both of which were sufficient to 

prevent plants from becoming increasingly 

badly placed in the population structure so 

that they might grow in a better environment 

and would probably had a better rate of dry 

matter accumulation per  unit  of ground area 

(CGR).  

Increasing nitrogen rate from 65 to 85 

kg/fed caused a significant increase in the dry 

matter accumulation (g/m2) of wheat and 

LAI,  in both seasons, and in CGR in the 

second season only, but it had no significant 

effect on NAR in the two seasons (Tables 4 

and 5). The differences between 75 and 85 kg 

N/fed. did not reach the level of significance 

in all cases. Such favorable effect of nitrogen 

on the dry matter accumulation might have 

been resulted from increased photosynthetic 

area which resulted in more photosynthates 

production. These results are in harmony with 

those of  Latiri et al. (1998) and Sorour et al. 

(1998). 

The interaction between sunflower 

residues and nitrogen rates had a highly 

significant effect on dry matter accumulation 

(g/m2) of wheat, at 100 days from sowing 

(DAS) and on leaf area index at 80 DAS in the 

second season, only (Tables 4 and 5). Wheat 

grown with sunflower roots and 85 kg N/fed  

accumulated more dry matter per unit area 

(857.3 g/m2) than  all  other combination 

treatments. The highest leaf area index (3.90) 

was obtained from wheat received 75 kg 

N/fed plus sunflower roots or herbicide. 

Wheat plants  grown with sunflower roots and 

75 or 85 kg N/fed. did  not significantly differ 

in LAI (Table 5). 
Sunflower residue treatments 

significantly influenced wheat plant height at 

harvest,the  number of spikes/m
2
, spike length, 

1000 grain weight and straw and grain 

yields/fed in both seasons, as well as the 

number of spikelets and grains/spike in the 

second season, only (Tables 7 and 8). Plant 

height,   grain  yield  and  its  attributes  and  

straw yield  of wheat  were significantly  

higher in plots where (R) or (R + S) of 

sunflower were added than those   of  the  

control.  No significant  differences  in most  

of these characteristics  were  observed in   

plots that contained  sunflower roots, 

compared  to  the  herbicide plots. However,  

all sunflower residue and herbicide treatments 

produced  significantly higher plant height, 

number of spikes/m2, spike  length, 1000- 

grain weight and grain yield/fed  in the two  
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Table (5): Leaf area index (LAI), crop growth rate (CGR) and net assimilation rate (NAR) as affected 

by sunflower residues and nitrogen rates in 2013 / 2014 and 2014 / 2015 seasons. 

Factor 

Days from sowing 

80 100 80 100 80  - 100 80  -  100 

LAI CGR  g/m2/week) NAR (g/m2/ week) 

 2013/2014 2014/2015 2013/14 2014/15 2013/14 2014/15 

Residue:  

Control 

Herbicide 

Roots ® 

Stems (S) 

R+S 

* 

2.58 c 

3.85 ab 

3.74 ab 

3.03 be 

4.03 a 

** 

3.32 b 

5.49 a 

5.21 a 

4.71 a 

5.03 a 

** 

2.1 3 c 

3.15 ab 

3.48 a 

2.93b 

3.07 ab 

** 

3.06 c 

5.59 a 

5.91 a 

4.76 b 

5.69 a 

* 

62.0 b 

121.6 a 

127.6 a 

110.4 a 

113.3 a 

** 

54.0 d 

133.8 a 

122.9 ab 

91.5 c 

112.9 b 

* 

21.5 b 

27.4 a 

28.8 a 

26.9 a 

27.8 a 

** 

20.9 c 

31.6 a 

25.4 b 

22.6 be 

23.3 b 

Kg N/fed. : 

65 

75 

85 

* 

2.74 b 

3.45 ab 

4.01 a 

** 

3.93 b 

4.90 a 

5.41 a 

* 

2.55 b 3 

3.12 a 

3.11 a 

* 

4.33 b 

5.20 a 

5.51 a 

N.S 101.6 

107.7 

112.0 

* 

92.6 b 

103.0 ab 

113.1 a 

N.S 

30.7 

25.8 

25.0 

N.S 

24.1 

26.l 

26.7 

Interaction N.S N.S * N.S N.S N.S N.S N.S 
*,  ** and N.S.  indicate p<0.05, p<0.01 and not significant, respectively. Means designated by the same letters are not significantly 

different at 5% level, using DMR test. 

 

Table (6): Dry matter accumulation (g/m2) and leaf area index of wheat as affected by the 

interaction between sunflower residues and nitrogen rates in 2014 / 2015 season. 

Kg  

N/fed. 

Residue 

Control Herbicide Roots (R) Stems (S) R+S 

 

65 

Dry matter accumulation (g/m2) at 100 DAS 

324.5 i 716.3 bed 596.l g 510.8 h 615.3 fg 

75 487.5 h 731.9 be 761.8 b 650.7 efg 677.7 cde 

85 519.9 h 768.9 b 857.3 a 624.7 def 731.5 be 

 

65 

Leaf area index at 80 DAS 

1.82 g 

2.01 fg 

2.48 ef 

2.72 de 

3.81 a 

2.82 cde 

3.02 b-e 

3.81 a 

3.48 ab 

2.73 de 

2.89 b-e 

2.14 bed 

2.74 de 

2.93 b-e 

3.27 abc 
75 

85 

Means  designated  by  the  same letters are not significantly different at 5% level, using DMR test. 

 

seasons, as well as the number of spikelets 

and grains/spike and straw yield in the second 

season, only than the control treatment. 

More grain yield in the case of 

sunflower roots might be attributed to more 

fertile tillers (spikes/m2), spikelets and 

grains/spike and 1000 grain weight.These 

results are confirmed with the findings of  

Naseem (1997), who indicated that soil 

incorporation with roots of fertilized 

sunflower significantly recorded maximum 

plant height, maximum straw yield and higher 

grain yield and its attributes of wheat, 

compared to the control treatment. 

Increasing nitrogen rates from 65 to 85 

kg/fed  substantially increased plant height, 

the number of spikes/m2,straw and grain 

yields/fed in both seasons, spike length, the 

number of grains/spike and 1000- grain 

weight  in the first season, only), as well as the 

number of spikelets/spike (in the second 

season, only  (Tables 7 and 8). With respect to 

plant height, spike length and the number of 

grains/spike, wheat plants received 75 kg 

N/fed did not practically differ from those  
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Table  (7): Plant  height, straw  yield,  grain  yield  and  its  attributes  of  wheat as affected by sunflower 

residues  and nitrogen rates  in 2013 / 2014 season. 

 

Factor 

 

Plant 

height 

(cm) 

 

No. of 

spikes/m2 

 

Spike 

length (cm) 

No. of 

spikelets/ 

spike 

 

No. of grains 

/spike 

 

1000-grain 

weight (g) 

 

Straw yield 

(t/fed) 

 

Grain yield 

(ardab/fed) 

Residue : ** ** * NS NS ** ** ** 

Control 92.9 b 159.2 c 9.3 b 21.0 42.9 48.94 b 3.13 c 9.35 c 

Herbicide 100.6 a 329.4 ab 10.7 a 21.5 49.5 50.73 a 3.34 c 17.58 a 

Roots (R) 102.8 a 366.6 a 10.7 a 21.5 50.9 51.89 a 4.32 a 16.54 a 

Stems (S) 101.1 a 272.0 b 10.4 a 21.l 50.3 51.59 a 3.43 c 15.31 b 

R + S 101.2 a 329.2 ab 10.8 a 21.7 50.8 50.99 a 3.86 b 16.41 a 

Kg N/fed. : ** * * NS * ** * ** 

65 97.6 b 250.4 b 9.9 b 21.1 46.0 b 48.58 c 3.16 b 13.03 b 

75 99.0 ab 301.9 a 10.4 ab 21.4 48.4 ab 51.47 b 3.78 a . 15.27 a 

85 102.6 a 307.2 a 10.8 a 21.6 52.0 a 52.44 a 3.98 a 16.45 a 

Interaction: NS * NS NS NS ** NS ** 

*, ** and NS  indicate p<  0.05, p<0.01  and not significant,  respectively.  Means  of each factor  designated by the same letters 

are not significantly different at 5% level, using Duncan's multiple range test. 

 

 

Table (8): Plant height, straw yield,  grain yield  and its attributes of wheat as affected by sunflower residues 

and  nitrogen  rates in 2014 / 2015 season. 

 

Factor 
Plant 

height (cm) 

No. of 

spikes/m2 

Spike 

length 

(cm) 

No. of 

spikelets/ 

spike 

No. of grains 

/spike 

1000-grain 

weight (g) 

Straw yield 

(t/fed) 

Grain yield 

(ardab/fed) 

Residue : * * ** * ** ** ** ** 

Control 91.0 b 245.8 b 9.7 b 20.4 b 51.6 b 46.60 c 3.35 c 10.60 c 

Herbicide 97.8 a 356.2 a 10.7 a 20.7 ab 56.2 ab 48.65 b 4.31 ab 18.73 a 

Roots (R) 102.9 a 342.9 a 10.6 a 21.2 a 58.4 a 50.86 a 4.23 ab 18.77 a 

Stems (S) 98.4 a 330.3 a 10.7 a 20.9 ab 56.5 ab 50.62 a 3.78 be 16.42 b 

R + S 99.9 a 353.3 a 10.6 a 21.0 a 59.4 a 51.38 a 4.50 a 17.68 a 

Kg N/fed: * * NS * NS NS * ** 

65 94.7 b 304.4 b 10.3 20.3 b 55.3 49.20 3.54 b 15.32 c 

75 98.3 ab 335.6 a 10.5 21.1 a 56.2 50.66 4.10 a 16.46 b 

85   101.0 a 336.6 a 10.7 21.1 a 57.8 50.80 4.43 a 16.54 a 

Interaction NS NS NS NS NS NS NS NS 
*, ** and NS  indicate  p< 0.05, p<0.01  and not  significant, respectively.  Means  of each  factor designated by the same  letters are not 

significantly different at 5% level, using Duncan's multiple range test. 
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Table (9): Number of spikes/ m2 , 1000-grain weight and  grain    yield of wheat/ fed as affected  

by the interaction    between sunflower residues and nitrogen rates in  2013 /  

2014 season. 

Kg 

N/fed 

Residues 

Control Herbicide Roots (R) Stems (S) (R+S) 

 

65 

Number of spikes/ m2 

145.0 d 261.0 c 367.4 a 235.0 c 243.5 c 

75 159.7 d 342.8 ab 351.0 a 278.4 c 377.6 a 

85 158.0 d 369.5 a 366.3 a 299.5 be 351.6 a 

 

65 

1000-grain weight (g) 

44.11 e 46.68 d 48.99 cd 47.86 d 51.25 cd 

52.38 bed 

51.32 a 

75 48.28 bed 50.23 abc 51.35 ab 52.12 a 

85 49.43 bed 51.29 ab 53.32 a 52.81 a 

 

65 

Grain yield of wheat (ardab/fed) 

8.55 g 15.34 c-f 14.26 def 14.29 ef 14.38 f 

75 9.48 g 17.69 ab 17.65 abc 15.23 def 16.43 b-e 

85 9.39 g 18.70 ab 18.81 a 16.49 bed 17.66 ab 

Means designated by the same letters are not significantly different at 5% level, using DMR test. 

 

received 60 or 90 kg N/fed. Wheat plants 

receiving 75 or 85 kg N/fed produced 

significantly higher number of spikes/m2, 

number of spikelets/spike as well as straw and 

grain yields/fed than those received 65 kg 

N/fed  in the two seasons. With respect to 

1000 grain weight in the first season  and 

grain yield/fed  in the second season,  a 

significant increase accompanied each 

increment of applied nitrogen. Grain yield is a 

final indicator of crop behavior under different 

crop management practices. The increase in 

plant  height, grain yield and its attributes, 

with increasing nitrogen rate, was possibly 

due to the absorption of more nutrients from 

the soil, which promoted the growth of wheat. 

Nitrogen rate increased grain yield through 

increasing the number of spikes/m
2
, number of 

spikelets and grains/spike and 1000 grain 

weight. Moreover, growth in terms of  LAI, 

DM and CGR were in favor of nitrogen 

additions and this was reflected on increasing 

different yield attributes. A positive 

association between nitrogen fertilization and 

grain yield and its attributes has been reported 

by Said (1998) and Sharshar (2000). 

The interaction between sunflower 

residues and nitrogen rates had a significant 

effect on the number of spikes/m2, I 000-grain 

weight and grain yield of wheat/fed.  in the 

first season, only (Tables 7 and 8).  

3.2. Interaction between sunflower residues 

and nitrogen levels. 

Data in (Table 9) indicated that soil 

incorporation of sunflower residues and 

herbicide treatment significantly increased the 

number of spikes/m2, compared to the control 

at the same nitrogen rate. The highest number 

of spikes/m2
 

 resulted from herbicide, 

sunflower (R) and (R + S)  at the rates of 75 or 

85 kg N/fed Data also, showed that soil 

incorporation of sunflower (R + S) at  85 kg 

N/ fed produced the highest 1000-grain weight 

(51.35g). Herbicide and sunflower (R) and (S)  

treatments at 75 or 85 kg N/fed, did not 

significantly differ from the mentioned 

treatment in this respect (Table 9). At the 

same nitrogen rate, sunflower residues and 

herbicide treatment significantly increased 

grain yield, compared to the control. Soil 

incorporation of sunflower R at 85 kg N/fed  

produced the highest grain yield/fed  without 

significant difference with herbicide treatment 

or R at 75 kg N/fed, as well as with herbicide 

treatment or (R + S)  at 85 kg N/fed.
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Conclusion 

It can be concluded that soil 

incorporation of sunflower  roots with 75 kg 

N/fed could be recommended for optimum 

wheat grain yield under the environmental 

condition of this study, in addition to 

minimizing the environmental pollution 

caused by herbicides. 
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 النيتروجين تحت مستويات مختلفة من تأثير بقايا دوار الشمس 

  القمح والحشائش المصاحبة لهمحصول على 

 

 *أمانى محمود حمزة-   إبراهيم السيد سليمان

 

 المعمل المركزى لبحوث الحشائش ـ مركز البحوث الزراعية ـ الجيزة ـ مصر

 ة كفرالشيخ ـ مصرقسم المبيدات ـ كلية الزراعة ـ جامع*

 

 ملخص

ختت م مويتتما  كفتتر الشتيخ  –محطتتة البحتتوث الزراعيتة تستت ا تفتتا المزرعتتة البح يتة ياتا  قلأجريت  ججرتاتتا   

الستيقا ، + الجتوور، الستيقا ، الجتوور )الشتم  دوار دراية الاأثير الأليلوتاثا لبقايا ل 1074/1075،  1074/ 1073

كجم  55،  15، 65) النياروجينى دجح  ث ثة معدلات من السما( الكناروملة ومعامتانار تالإضافة إلى مبيد الحشائش 

أدى ايتا دا   .ومكوناجت  وكتولن نمتو الحشتائش المصتا بة لت  فتى القمت  على نمو ومحصوم الحبوب( فدا /نياروجين

ان فتا  واضت  فتا إلتى  (تتانار) أو ايا دا  مبيد الحشائش( السيقا + الجوور والسيقا  والجوور )الشم   دوارتقايا 

عدد الحشائش النجيلية أو عريضة الأوراق أو الحشائش الكلية تالمار المرتت  وكتولن التوا  الطتاال والجتا  لدتا تعتد 

متن  الاستميد النياروجينتى أدت ايتادة معتدم  .مويتمى الزراعتةفا ك    الكناروميو  من الزراعة مقارنة تمعاملة  10

نقص واض  فا عدد الحشائش تالمار المرت  وكولن الوا  الغت  والجتا  لدتا فدا  إلى / نياروجينكجم  55إلى  65

 .فدا / نياروجينكجم  55.15تدو  فروق معنوية تين معدلا 

إلتتى ( تتتانار)أو ايتتا دا  مبيتتد الحشتتائش ( الستتيقا + الجتتوور والستتيقا  والجتتوور )الشتتم   دوارأدت إضتافة تقايتتا 

الماتر المرتت ، دليتل مستا ة الأوراق، معتدم نمتو المحصتوم، معتدم فتى قمت  ايادة معنوية فا الوا  الجا  لنباجات ال

، (عدد السنيب ت والحبوب تالسنبلة فا المويم ال انا فقت )الام يل الصافا، عدد السناتل تالمار المرت ، طوم السنبلة، 

، وتصفة ويمى الزراعةمفا ك  الكناروم  بة وكولن محصوم الحبوب والقش للفدا  مقارنة تمعاملة  7000وا  الــ

أعطيتا أعلتى قتيم فتا معفتم اتفات النمتو ومحصتوم ( تتانار)الشم  أو مبيد الحشائش  دوارعامة فإ  ايا دا  جوور 

فتدا  إلتى ايتادة معنويتة / نياتروجبنكجتم  55 اى  الاسميد النياروجينىأدت ايادة معدم   .القم  فىالحبوب ومكوناج  

ار المرت ، دليل مستا ة الأوراق، معتدم نمتو المحصتوم، ارجفتات نبتات القمت  عنتد فا الوا  الجا  لنباجات القم  تالم

عتتدد الستتنيب ت ) بتتة تالمويتتم الأوم فقتت ،  7000الحصتتاد، عتتدد الستتناتل تتتالمار المرتتت ، وطتتوم الستتنبلة ووا  الـتتـ

دتا جتأثير معنتول علتى ، وكولن محصوم الحبتوب والقتش للفتدا ، تينمتا لتم يكتن ل(والحبوب تالسنبلة تالمويم ال انا فق 

فدا  فا / نياروجينكجم  55،  15من  النياروجينىمعنوية تين معدلا الاسميد  فروقولم جفدر . معدم الام يل الصافا

لنمتو الشتم  جتأثير أليلوتتاثا م تب   دوارنباجتات لبقايتا ياض  من الناائج الماحصتل عليدتا أ  .أغلب الصفات المدروية

 النياروجينتىالشتم  إلتى الارتتة مت  معتدم الاستميد  نباجات دوارياض  أ  إضافة جوور كما . الحشائش أك ر من القم 

يماثتتل المحصتتوم النتتاجج متتن المعاملتتة  حصتتوم علتتى أعلتتى محصتتوم  بتتوب قمتت  للفتتدا  أدت / نياتتروجينكجتتم  15

  المسا لصتات ياضت  متن هتول الدرايتة أ."(تتانار"الاسميد تالمعدم الساتق م  ايا دا  مبيتد الحشتائش )المواى تدا 

كمبيتتدات  شتتائش طبيعيتتة لمكافحتتة الحشتتائش فتتى  اجديتتد اطبيعىتت االنباجيتتة جلعتتب دورا معنويتتا فتتى ايتتا دامدا مصتتدر

 .المساقبل وذلن للحد من جلوث البيئة نايجة الايرا  فى ايا دا  مبيدات الحشائش
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