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Two field experiments were conduct at the Experimental site with the help 

of agriculture research Centre Sriganganagar Rajasthan, during season 2020-

2021and 2021-2022 to study the effect of chemical nitrogen rate (0, 30, 60 kg 

N/fed.) and compost rates application (0,1.5, 3 ton /fed.) and its interaction 

on productivity of the wheat Raj-3077 and soil properties. Treatments were 

arranged in split plot design with three replicates (the main plots included 

chemical nitrogen. while, compost rates were  allocated at the sub plots). The 

results revealed that increasing chemical nitrogen rates from 0 to 60 kg 

N/fed. significantly increased plant dry weight/m2, plant height, number of 

tillers and spikes/m2, number of grains /spike, weight of 1000-grain, grain 

and straw yield/ fed. and grain protein content in both seasons. Application 

of 60 kg N/fed. recorded the highest values for all previous studied traits 

compared with untreated plants (control treatment) which gave the lowest 

values. compost rates recorded significant differences for all studied traits of 

wheat as plant dry weight/m2, leaf area index, plant height, number of tillers 

and spikes/m2, number of grains/spike, weight of 1000-grains, grain yield, 

straw yield and grain protein content in both seasons except for dry weight 

in the first season; The application of 3 t/fed. recorded the greatest significant 

values for all previous studied traits compared with the untreated control 

treatment which showed the lowest values. The interaction between 

chemical nitrogen and compost rates application had a significant effect on 

plant dry weight/m2, leaf area index, plant height, number of tillers and 

spikes/m2, number of grains /spike, weight of 1000-grains, grain and straw 

yield in both seasons, with exception of plant dry weight/m2 in the first 

season and the grain protein content in both seasons. Application of 60 kg 

N/fed. + 3 t compost /fed. gave the highest significant value of  plant height, 

number of tillers and spikes/ m2, weight of 1000 grain and grain yield/fed. 

without significant differences between them. The highest significant values 

of grain yield in both seasons and straw yield in the second season were 

achieved by 60 kg N/fed. + 3 t compost /fed. followed by 30 kg N/fed. + 1.5 t 

compost /fed. Soil salinity (ECe) and saturation hydraulic conductivity (Ks) as 

well as available N, P, and K in the soil were significantly increased with 

increasing N rates applied generally up to 60 kg N/fed., while soil pH and 
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bulk density (ρa) were not significantly affected in the two seasons. 

Saturation hydraulic conductivity (Ks) as well as available N, P, and K in the 

soil were significantly increased with increasing compost rate applied 

generally up to 3 ton/fed., while soil salinity, pH and bulk density were 

significantly decreased in the two seasons Finally, adding compost at rate of 3 

t/fed. resulting in the improvement of soil properties. From the results and 

under the conditions of this study, it could be concluded that application of 

60 kg N/fed. combined with compost at rate 3 t/fed producing the highest 

grain and straw yields.  

Keywords : Wheat, Yield, Protein, Compost, N Fertilizer, Soil Salinity, Soil 

Bulk Density, Hydraulic Conductivity. 

 

I. INTRODUCTION 

 

Wheat is considered one of the most important 

strategically crop in India and in the world, increasing 

wheat productivity is a national target in India to fill 

the gab between the local consumption and 

production. There are several ways for increasing the 

productivity of wheat, one of them is fertilization 

process, the utilization of chemical fertilizers for 

several past years without any addition of organic 

sources resulted in most deficiency of nutrients in soil, 

which decreased the productivity and quality of crops. 

Moreover, more utilization of mineral fertilizers leads 

to soil and water pollution. Soil organic matter 

increases agricultural production by improving soil 

physical, chemical and biological properties. 

Application of organic residues could increase soil 

organic matter, buffer the soil, improve aggregate 

stability and enhance water retention capacity 

(Spaccini et al., 2002). Compost is rich source of 

nutrients with high organic matter content. Physical 

and chemical properties of soil can be improved by 

using compost, which may ultimately increase crop 

yields. Therefore, application of compost is the need 

of the time. Physical properties like bulk density, 

porosity, void ratio, water permeability and hydraulic 

conductivity were significantly improved when FYM 

(10 t ha-1) was applied in combination with chemical 

amendments, resulting in enhanced rice and wheat 

yields in sodic soil .  Response of wheat to chemical 

nitrogen were studied by several authors. In this 

concern, Mauriya et al. (2013) indicated that yield and 

yield  attributes of wheat were significantly respond 

to nitrogen application up to 75 kg N/ha. Singh et al. 

(2014) showed that maximum plant height, total 

number of plants/m² , number of spikes /m² , 

biological                  yield and grain protein content 

were observed at 200 kg N/ha. Bhaduri and Gautam, 

(2013) found that dry weight, leaf area index, plant 

height, number of grains/spike, number of 

spikelet’s/spike, number of spikes/m2, weight of 1000-

grain, grain yield, straw yield, and grain protein 

percentage were increased gradually by increasing 

nitrogen levels from 0 up to 105 kg/fed.. The 

combination of mineral fertilizers with organic 

manures resulted a significant increase in grain yield 

of wheat.Therefore, the aim of this study was to 

investigate the effect of nitrogen levels, compost rates, 

and their interaction on growth, yield, yield 

components of wheat (Raj-3077) and some soil 

properties. 

 

II.  METHODS AND MATERIAL 

 

Two field experiments were carried out at the 

Experimental site with the help of agriculture 
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research Centre Sriganganagar Rajasthan, during 

season 2020-2021and 2021-2022. The experimental 

design was split plot with three replicates, where the 

three rates of chemical nitrogen (0, 30, 60 kg N/fed) 

were distributed in the main plots and three rates of 

compost s (0, 1.5, 3 t/fed.) were allocated in the sub 

plots. The sub plot area was 9 m2 (3 x 3 m) in both 

seasons. The chemical nitrogen fertilizers was applied 

in the form of urea (46.6 % N) in three doses, the first 

dose ( 1/5 ) at sowing, which was incorporated in dry 

soil, the second dose (2/5) was applied at the first 

irrigation and the third dose (2/5 ) at the second  

irrigation. Before the sowing, the experimental soil 

was fertilized with 100 kg/fed. of calcium super 

phosphate (15.5% P2O5) during soil  

preparation. Compost was made by animal manure 

according to the described methods (Albert hollard, 

2007). Sample of soil was collected from (0-20 cm 

layer) before the soil preparation from the 

experimental sites in both seasons to determine soil 

analysis. Soil and compost analysis are presented in 

Table (1). 

 

 

 

Arduino 

 

 
 

Seeds of the wheat raj-3077 were sown in the last of 

October in the first and second seasons respectively. 

Seeds were uniformly broadcasted at the rate of 60 

kg/fed. The rest of cultural practices were applied as 

recommended. Surface soil samples (0-20 cm layer) 

were collected from each plot after harvesting, and 

then air dried to determine some physical and 

chemical properties, i.e. particle size distribution 

which was carried out by the pipette method 

described by Gee and Bauder(1986), soil bulk density 

(Pa) and saturated hydraulic conductivity (Ks) as 

described by Black (1983) in undisturbed samples. 

Also, chemical properties, i.e. soil pH, electrical 

conductivity (Ece) and available N, P and K were 

determined according to the methods described by 

Page et al. (1982). At heading the following traits 

were recorded:- dry weight of plants (g)/m2, leaf area 

index and plant height. At harvest, the following 

traits were determined: number of tillers/m2, number 

of spikes /m2, number of grains /spike, weight of 

1000-grains (g), grain yield (t/fed.) and straw yield 

S.N Soil Characteristics Values 

1 Mechanical Composition  

(i) Coarse sand (%)  

(ii) Fine sand (%)  

(iii) Silt (%)  

(iv) Clay (%)  

(v) Textural class  

 

24.40 

56.60 

9.40 

7.40 

Loamy 

sand 

2 Physical Properties  

(i) Bulk density (Mg m-3) 

 

 

1.49 

 

S.N Soil Characteristics Values 

3 Chemical Properties  

(i) pH  

(ii) ECe (dS m-1) at 250C 

(iii) CEC [c mol (p+) kg-1] 

(iv) Exchangeable Na [c 

mol (p+) kg-1] 

(v) CaCO3 (g kg-1) 

(vi)  O.C (g kg-1) 

(vii) A.N (kg ha-1) 

(viii)A.P (kg ha-1) 

(ix) A.K (kg ha-1) 

 

8.50 

2.54 

5.15 

1.08 

16.08 

1.80 

133.60 

9.48 

159.15 
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(t/fed.). Nitrogen percentage in the grains was 

determined by using Micro-Kjeldahl method and then 

multiplied by the factor (5.75) to obtain the grain 

protein percentage according to A.O.A.C. (1990).  The 

analysis of variance was carried out according to 

Gomez and Gomez (1984) for all collected data. 

Treatment means were compared by Duncan’s 

Multiple Range test according to Duncan (1955). All 

statistical analysis was performed using analysis of 

variance technique by means of "MSTATC" computer 

software package. 

 

III. RESULTS AND DISCUSSION 

 

A- Growth characters: - 

Plant dry weight/m2, plant height and number of 

tillers/m2 of wheat at heading as affected by chemical 

nitrogen fertilizer and compost in 2020-2021 and 

2021-2022 are presented in Table (2 &3). The data 

show that increasing chemical nitrogen rate from 0 to 

60 kg N/fed resulted in a significant increase in all 

mentioned growth traits in both seasons. A significant 

increase in these traits was accompanied with each 

increment of applied nitrogen. The data revealed that 

the level of 60 kg N/fed. gave the greatest values of all 

mentioned growth traits in both seasons, while the 

unfertilized treatment recorded that the lowest values. 

Such effect of nitrogen could be attributed mainly to 

its role in the stimulation of various physiological 

process including cell division and cell elongation of 

internodes resulting in more tillers formation, leaf 

numbers and photosynthetic area (leaf area), which 

resulted in more photosynthetic production and 

consequently increased dry matter accumulation per 

unit area. The application of compost resulted in a 

significant increase in leaf area index, plant height 

and number of tilles/m2 in both seasons and dry 

weight in the second season compared with control 

treatment (without compost). The rate of 3 t 

compost/fed. recorded the highest significant values 

more than the other rates for these traits. However, 

the lowest values were obtained from control 

treatment (without compost). Such effect of compost 

might have been resulted from the role of compost in 

enhancing the soil biological activity which improved 

nutrient mobilization from organic and chemical 

fertilizers which is closely related to the amount of 

absorbed nitrogen and then improve translocation of 

assimilates and thus improve the growth characters.  

With regard to the interaction between chemical 

nitrogen and compost rates, the data in Table(2) show 

that there are a significant effect on all studied growth 

character in both seasons, except dry weight in the 

first season. Moreover, the data in Table (3) showed 

that the highest significant values were obtained by 

the application of 60 kg N/fed. with 3      ton compost 

/fed. Moreover, it can be noticed that further more 

application of either nitrogen or compost rates did not  

significant increase for all those growth characters in 

both seasons. Data showed that the untreated control 

gave the lowest values of leaf area index, plant height 

and number of tillers/m². These results might have 

been resulted from the quickly chemical nitrogen 

uptake by wheat roots and the role of compost which 

enhancing the physical and biological soil properties 

and then may be caused to improving root growth, 

slowly released nutrients from organic and chemical 

fertilizers which increasing the amount of absorbed 

nitrogen and thus improve the translocation of 

assimilates which results more vegetative growth in 

wheat plant.  

 

 

  



International Journal of Scientific Research in Science and Technology (www.ijsrst.com) | Volume 10 |  Issue 5 

Rajender Singh et al Int J Sci Res Sci & Technol. September-October-2023, 10 (5) : 397-408 

 

 

 
401 

Table (2): Growth characters of wheat plants as affected by chemical nitrogen and compost rates application 

and their interaction during 2020-2021and 2021-2022 seasons. 

 

Treatment s 

Dry weight (g/m) Leaf area 

index 

Plant height (cm) No. of tillers 

/m2 

1st 

season 

2nd 

season 

1st 

season 

2
nd 

season 

1st 

season 

2nd 

season 

1st 

season 

2nd 

season 

(Kg N/fed.)         

0 312.85 310.62 2.00 

 

1.78 

 

82.45 

 

80.88 

 

265.04 261.05 

30 380.90 397.97 2.83 

 

2.53 

 

93.5 91.72 

 

291.4 

 

287.97 

60 483.78 

 

482.50 3.37 

 

3.02 

 

98.84 

 

96.96 

 

297.88 293.6 

 

   Compost(t/fed)         

              0 395.16 393.90 2.69 

 

2.40 

 

90.67 

 

88.94 

 

281.24 277.1 

 

1.5 410.82 409.60 2.78 

 

2.49 

 

93.51 

 

91.73 

 

287.63 283.35 

3 429.36 428.11 3.04 

 

2.73 

 

96.11 

 

94.28 

 

294.41 290.54 

F-test Ns ** ** ** ** ** ** ** 

Interaction Ns ** ** ** ** ** ** ** 

 

Table (3): Leaf area index, Plant height and Number of tillers /m2 as affected by the interaction between 

mineral nitrogen levels and compost rates application during 2020-2021and 2021-2022 seasons 

Treatments Leaf area index Plant height (cm) No. of tillers (N) /m2 

N C 1st 

season 

2nd 

Season 

1st season 2
nd 

season 

1st 

season 

2nd 

season 

 

0 

0 1.65 1.46 76.7  75.2  246.1 242.00 

1.5 1.80 1.6 82.33 80.8 260.5 256.93 

3 2.19 1.95 85.08 83.5 275.63 271.56 

 

30 

0 2.46  2.2 89.98 88.3 284.9 281.78 

1.5 2.63 2.36 92.1 90.4 290.5 286.44 

3 2.97 2.66 94.88 93.1 294.75 296.2 
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 0 3.23 2.9 97.1 95.3 292.55 288.02 

 1.5 3.27 2.94 98.23 96.4 295.08 290.07 

60 3 3.49 3.13 99.68 97.8 300.35 296.20  

 

B- Yield components : 

The results in Table (4&5) show that mineral nitrogen rates, compost rates and its interaction had a significant 

effect on the yield components (number of spikes/m², number of grains/spike and weight of 1000 grains) in 

both seasons. The data in Table (4) revealed that the greatest values of such components were obtained from 

the application of 60 kg N/fed., but the lowest values of those components were recorded by the untreated 

plants (control treatment). Such favorable effect of mineral nitrogen on yield components might have been 

resulted from the quickly mineral nitrogen uptake by plant roots, which increased vegetative growth, 

photosynthetic area, which resulted in more assimilates products and consequently increased dry matter 

accumulation and translocation of more photosynthesis to grain. There are significant differences in yield 

components (number of Spikes/m2, number of grains /spike and weight of 1000 grains) due to the application of 

compost rates in both seasons. Increasing compost rates from zero up to 3 ton/fed. caused a significant increase 

for all yield components studied. The highest values were recorded from 3 ton/fed. followed by 1.5 ton/fed 

treatments without significant differences between them in 1000 grain weight in the first season only. However, 

the lowest values were obtained from the untreated plants (control treatment).  

The interaction between the chemical nitrogen and compost rates had highly significant effect on yield 

components studied. The application of 60 kg N/fed. combined with 3 ton compost/fed. produced the highest 

significant values of all yield components studied in the two seasons without significant differences with the 

treatments of 60 kg N/fed. combined with 1.5 or 3 ton/fed. compost in the two seasons and on the other hand, 

the untreated plants gave the lowest values at all yield components studied in both seasons. From these results, 

it can be concluded generally that the highest rate of compost can be improve the yield components This may 

be attributed to the effect quickly chemical nitrogen uptake by wheat roots and the role of compost which lead 

to increasing the amount of absorbed nitrogen and thus improve vegetative growth in wheat plant which 

positively reflect on increasing yield components.  

Table (4): Number of spikes/m2, number of grains/spike and weight of 1000 grains as affected by chemical 

nitrogen levels, compost rates application and their interaction during 2020-2021 and 2021-2022 seasons. 

Treatment Number of spikes/m2 number of grains/spike weight of 1000 grains 

Kg N /fed 
1st season 2nd season 1st season 2nd season 1st season 2nd season 

0  258.42 51.66 50.23 38.67 37.12 

30  284.12 61.09 60.25 42.67 42.23 

60  290.44 63.80 63.32 46.65 45.32 

F-test  **s ** ** ** ** 

Compost       

264.3  

290.8  

 

296.9  

** 
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(t/fed. 

0 280.24   274.21 58.08 57.54 41.47 41.43 

1.5 286.7 280.44 59.44 58.45 42.42 42.24 

3 293.13 287.1 61.64 60.67 44.82 43.52 

F -test ** ** ** ** ** ** 

Interaction ** ** ** ** ** ** 

 

*, ** and ns indicate p <0.05, <0.01 and not significant, respectively. Means of each   treatment followed 

by the same letter are not significantly different at 5% level, according to Duncan's multiple range tests. 

 

Table (5) : Number of spikes/m2, number of grains /spike and weight of 1000 grains as affected by the 

interaction between chemical nitrogen levels and compost rates application during 2020-2021 and 2021-

2022   

 

 

C. Grain and Straw yields /fed:- 

 

It noticed from the data in Tables (6) that the grain and straw yields/fed. had a significant effect by the 

application of different chemical nitrogen fertilizer and compost rates as well as its interaction in both seasons. 

Data presented in Table (6) revealed that the grain and straw yields/fed. were significantly increased with 

increasing nitrogen rates up to 60 kg N/fed., while the lowest values were obtained by the untreated plants 

Treatments No. of spikes /m2 No. of grain /spike 1000 grain weight (g) 

N C 1st 

season 

2nd season 1st 

season 

2nd 

season 

1st 

season 

2nd 

season 

 

0 

0 245.4 240.0 46.99 46.12 36.59 35.95 

1.5 259.8 254.0 50.19 48.86 37.69 37.13 

3 274.6 269.0 53.99 52.59 39.04 38.64 

 

30 

0 284.4 277.8 58.14 57.15 38.92 39.2 

1.5 289.8 283.2 59.67 58.93 41.89 41.77 

3 294.3 287.9 62.89 61.91 45.62 44.94 

       

 

60 

0 291.4 285.2 62.99 62.51 44.99 44.67 

1.5 293.7 287.7 63.17 62.68 44.97 45.01 

3 299.3 292.8 64.47 63.54 46.14 45.64 
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(control). The superiority of grain yield/fed. with increasing N fertilizer rates may be due to the increase of no. 

of spikes/m2, no.of grains/spike and 1000 grain weight as recorded in Table (4). Increase of plants dry 

weight/m2 associated with increasing N rates may be lead to the increase in straw yield/fed. Data in Table (6) 

revealed that a significant effect was recorded on the grain yield and straw yield/fed by applying compost rates 

in the two growing seasons. The greatest value of grain and straw yields/fed. were obtained by applying 3 ton 

compost /fed. followed by 1.5 ton/fed. in a descending order in both seasons. However, the untreated plants 

(control) produced the lowest values of the two treats in both seasons. The superior effect of organic compost 

on grain and straw yields/fed. might be attributed to its beneficial effects on soil physical, chemical and 

biological properties which caused improving of nutrient availability from both organic and chemical fertilizers 

which lead to a lot of absorbed nitrogen and this in turn improve the growth, grains and straw attributes and 

translocation of assimilates to sink organs. With regard to the interaction between chemical nitrogen and 

compost rates on grain and straw yield in both seasons, the data in table (6) show that the wheat plants received 

the combination of 60 kg N/fed and 3 ton compost /fed. gave the highest values of grain yield in both seasons as 

well as straw yield/fed. in the second season. However, the application of 60 kg N/fed. combined with 3 ton 

compost/fed gave the greatest values of straw yield/fed. in the first season.  

 

Table (6): Grain and straw yields /fed as affected by the interaction between mineral nitrogen levels and 

compost rates application during 2020-2021 and 2021-2022 seasons. 

Treatments Grain yeild (t/fed) Straw yeild (t/fed) 

N C 1st season 2nd season 1st season 2nd season 

 

0 

0 1.43 1.43 2.4 2.28 

1.5 1.66 1.66 2.62 2.72 

3 1.84 1.84 2.90 2.91 

4.5 2.66 2.66 3.05 3.34 

 

30 

0 2.13 2.13 3.14 3.45 

1.5 2.19 2.19 3.17 3.59 

3 2.32 2.32 3.47 3.71 

4.5 2.38 2.38 3.60 3.78 

 

60 

0 2.44 2.44 3.57 3.86 

1.5 2.52 2.52 3.70 3.95 

3 2.61 2.61 3.87 4.05 

4.5 2.68 2.68 3.82 4.26 

 

*, ** and NS indicate p <0.05, <0.01 and not significant, respectively. Means of each treatment followed by the 

same letter are not significantly different at 5% level 
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E. Soil characters:- 

Data in Table 7 indicated that soil salinity (ECe) was significantly increased by increasing nitrogen levels 

applied up to 60 kg N/fed. but was significantly decreased by increasing compost rates applied up to 3 ton/fad. 

in the two seasons.  

The data in Table (7) indicated that the soil pH values were significantly decreased by increasing compost rate 

up to 3 ton/fed., while insignificantly affected by nitrogen levels applied and the interaction between nitrogen 

and compost in both seasons. Saturation hydraulic conductivity (Ks) was significantly affected by the 

application of nitrogen, compost rates and their interaction in the two seasons. The values of Ks were increased 

by increasing the rates of nitrogen and compost. This increase was higher for compost than for nitrogen rates. 

These results are to be expected because the role of organic matter in the compost which modified the soil 

structure and aggregates. From these results, it can be concluded that, Saturation hydraulic conductivity (Ks) 

has negatively related with soil bulk density )ρa) and positively with soil salinity ECe.Soil bulk density )ρa) was 

significantly decreased by increasing nitrogen levels in the two seasons. However, the application of compost 

had a significantly on )ρa) in 1st season only. The lowest values were obtained by the application of 60 kg N/fed 

and 3 t compost/fed. in the two seasons.The data in Tables 7 showed that the values of available N, P and  K 

content were significantly increased by increasing nitrogen and compost rate applied. The improvement of 

plant growth and yield due to organic fertilizers could be attributed to the enrichment of soil with organic 

matter and therefore, improving soil quality.  

Table (7): Some soil properties (0-20cm) as affected by mineral nitrogen  level  compost rate applied (C) and 

interaction between them after harvest of wheat   crop during 2020-21 and 2021-2022 season       

Treatments 
ECe 

(dS/m) 
PH 

Ks 

(cm./hr) 

ρa 

(Mg/m3) 

Available, ppm 

N P K 

1st season 

 

N 

0 2.20  7.92 0.379  1.26 35.25  12.60  352.25  

30 2.39  7.98 0.403  1.23 41.70  13.18  355.75  

60 2.65  7.89 0.503  1.20 44.40  13.90  373.00  

F-Test ** ns ** ns ** ** ** 

 

C 

0 2.73  8.02  0.271  1.24  33.70  12.09  364.00  

1.5 2.64  7.96  0.378  1.20  42.43  12.66  369.75  

3.0 2.53  7.85  0.520  1.15  46.30  13.94  375.25  

F-Test ** ** ** ** ** ** ** 

Interaction * ns ** * ** ** ** 

2nd season 

 

N 

0 2.05  7.73 0.348  1.29 32.15  9.89  404.75  

30 2.28  7.76 0.348  1.27 32.65  10.96  414.25  

60 2.59  7.81 0.418  1.24 37.18  12.65  431.50  
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*, ** and NS indicate p <0.05, <0.01 and not 

significant, respectively. Means of each treatment 

followed by the same letter are not significantly 

different at 5% level 
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