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ABSTRACT 
Sustainability in food production and sustainable agricultural systems depends greatly on 
reusing inputs in the production system, thereby increasing the efficiency of inputs per unit 
of inputs. Since the global approach to plant growth is based on the use of sustainable 
agricultural systems and the application of management practices such as the use of 
vermicompost fertilizer to enhance the qualitative and quantitative yield of crops, the 
present study explored the effect of vermicompost fertilizer as a biological agent compared 
with fertilizers on yield and yield components of wheat. The experiments were conducted in 
the form of randomized complete block design with four replications. Besides, experimental 
treatments were carried out at seven levels. The results showed that application of 1800 kg 
ha vermicompost with 80 kg ha NPK fertilizers improved significantly grain yield and wheat 
morphological and physiological characteristics such as thousand grain weight, plant height, 
number of spikes per hectare, number of grains per spike, and harvest index. The results of 
the experiments also indicated that vermicompost fertilizer can improve soil productivity 
and soil quality. The application of such fertilizers also enhances water retention in the soil . 
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INTRODUCTION 
 

 The most basic material need of humanity is the access to resources including air, food, and water in 

sufficient amounts. Although the use of chemical fertilizers adds large amounts of nutrients to the soil, plants are 

not able to absorb all these nutrients and materials so that the material accumulation over years has led to the 

current acute problems such as erosion, soil destruction, environmental pollutions, salt accumulation, and 

changes in pH of the soil and thus reduced fertility, creation of undesirable complexes, reduced levels of organic 

carbon, biodiversity loss, genetic erosion, and finally the disruption of the food chain.  

 The use of bio-products for plant nutrition purposes is taken as a basic approach so that Food and 

Agriculture Organization (FAO) recently has taken some measure to implement the Integrated Plant Nutrition 

Management (IPNM) systems for the development of sustainable agriculture in developing countries. In 

addition, the International Conference on Food Importance and its role in Soil Stability (Rome, 26-28 March 

2003) was held to discuss the quality and quantity improvement of foodstuff per unit area through the 

integration of mineral and organic nutrition of crops as a fundamental challenge facing the realization of World 

Food Security (WFS). Adequate Input Sustainable Agriculture (AISA) is currently practiced based on the 

integrated use of chemical and organic fertilizers, especially bio-fertilizers as an approach to alternative 

agriculture for producing and maintaining yield at an acceptable level. 

 Vermicompost is much valued for arable and gardening soil improvement and is demanded by 

professionals. Since the 1990s, a raging wave of recycling fans was observed around the world. Since worms are 

able to eat organic waste equivalent to about half of their weight (an average of seven milligrams) each day, 

they are frequently used in landfill sites in many regions of the world. Based on what was mentioned, the aim of 

the present study is to evaluate the effect of vermicompost fertilizer as compared to the biological fertilizer on 

yield and yield components of wheat.  

 

Literature Review: 
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 Ahamdi et al., (2002) showed that the highest wheat grain yield obtained by combined use of 80 tons of 

urban solid waste compost per hectare and fertilizers. Jamil et al., (2006) reported that the use of sewage sludge 

improves wheat grain and spike yield. Besides, the maximum grain and spike yield was obtained by the 

application of 40 tons of sludge per hectare.  

 Ibrahim et al., (2010) examined wheat response to various levels of compost and manure and found that the 

application of manure and compost significantly increases plant height, number of tillers per plant, spike height, 

and grain and straw yield compared to the control group. The authors attributed this increases to the 

improvement of physical and chemical properties of the soil and higher availability of nutrients due to the use of 

organic fertilizers.  

 Mousavi et al., (2012) evaluated the effect of application of nitrogen fertilizer on the morphological 

characteristics and wheat production under rainfed conditions in split plots through randomized complete block 

design with nitrogen base fertilizer at three levels (without base fertilizer, striped application, and full 

application). Data from growth rate, leaf weight, total biomass and leaf chlorophyll, all confirmed a positive 

effect of nitrogen base fertilizer on wheat growth indices.  

 Ahmadinejad et al., (2013) studied the impact of organic and nitrogen fertilizers on water use efficiency and 

yield and growth properties of wheat (Alvand Cultivar) in the form of randomized complete block design with 

the aim of optimizing the use of organic and chemical fertilizers for sustainable agriculture. The results showed 

that application of 150 and 300 kg ha urea significantly improved grain yield, biological yield, plant height, 

stem diameter, number of leaves per plant, leaf chlorophyll index, and water use efficiency as compared to the 

control group. However, the use of such fertilizers had no significant effect on the number of grains per spike, 

thousand grain weight, number of spikelets per spike, and harvest index.  

 Chao et al., (2003) found that wheat yield and shoot biomass were less in fertilizer treatment than in 

compost treatment. In addition, some symptoms of salinity were observed in these two treatments but not in 

vermicompost treatment. It was also noted that K and P availability and uptake by wheat were higher in 

vermicompost and compost treatments than in the control treatment and chemical fertilizers. In fact, the 

application of vermicompost is preferred over compost due to non-moving nitrogen, salinity effects, levels of 

pathogens, as well as the risks of environmental pollutions in the long term use of these fertilizers (Eskandari & 

Starayei, 2007). The study aimed to explore the effect of the long-term use of different organic materials of 

urban waste compost and vermicompost on the concentration of nitrogen, phosphorus, and potassium and also 

on some growing properties on wheat at booting stage. 

 In addition, Kazemeini et al., (2008) conducted a study on the use of various organic materials on rainfed 

wheat growth and yield and observed that the maximum wheat yield including the highest plant height is 

obtained by applying 10% vermicompost.  

 Sohan (2008) reported that the application of only 2500 kg per hectare vermicompost in wheat farm had 

better outcomes than chemical fertilizers. Vermicompost was also able to reduce crop water requirement by 

about 30% to 40%.  

 

Methodology: 

 This experimental study was conducted in 2013-2014 crop year in Marvdasht, Jelian village in the form of 

randomized complete block design with four replications on Chamran wheat cultivar.  

 The treatments were carried out at seven levels as shown in the following table: 

 
Table 1: Experimental treatments. 

Levels NPK fertilizer (kg per ha) Vermicompost (kg per ha) 

A1 ---- 3000 

A2 40 2400 

A3 80 1800 

A4 120 1200 

A5 160 600 

A6 200 --- 

A7 Without the use of NPK  

 

 Table 2 Shows some physical and chemical properties of soil in the region under study. 
 
Table 2: Soil physical and chemical properties 

PH Salinity Lime Carbon Nitrogen 

 

Phosphorus 

PPM 

Potassium 

PPM 

Sand 

(%) 

Mud 

(%) 

Clay 

(%) 

Soil texture 

8.7 1.61% 13.55% 13 1.26% 18 421.21 6% 46% 48% Silty and 
clay 

 

 Table 3 shows the results of microanalysis conducted in this study: 
 
Table 3: Results of microanalysis. 

Iron (PPM) zinc (PPM) Manganese (PPM) Copper (PPM) 
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16.2 0.56 6.2 1.72 

 

 In this study, plant height, number of spikes per square meter, number of grains per spike, thousand grain 

weight, grain yield, biological yield, and grain protein content were measured. To measure the plant height at 

physiological maturity, the distance from the crown to the spike end was measured. In addition, to measure 

other properties; a square meter of each plot was selected randomly. Then the number of spikes per square 

meter, the number of grains per spike, grain yield, and biological yield were calculated. To measure thousand 

grain weight, 1000 seeds from each plot were randomly counted and weighed. To determine the protein content, 

100 g grains were selected from each plot and were sent to laboratory for further analysis.  

 

Results: 

 Table 4 shows the effect of different vermicompost and NPK treatments on properties of wheat cultivar:  

 
Table 4: Effect of different vermicompost and NPK treatments. 

Wheat properties 
 

Treatments 

Plant 
height 

(cm) 

Spike 
height 

The number of 
grains per spike 

The number of 
grains per spike 

Thousand 
grain weight 

Straw 
yield 

Biological 
yield 

Grain 
yield 

A1 64.37 

ab 

9.292 bc 65.25 

b 

339 

ab 

37.25 

b 

6561 

c 

13611 

b 

7050 

abc 

A2 71.47 

a 

6.655 ab 66.25 

b 

358.5 

a 

39 

b 

7038 

b 

14608 

a 

7570 

a 

A3 73.21 a 10.227 a 75.25 

a 

361 

a 

42 

a 

7424 

a 

14914 

a 

7490 

ab 

A4 59.71 b 8.99 

cd 

58.5 

c 

314 

bc 

36.75 

b 

6408 

cd 

13318 

b 

6910 

bc 

A5 65.98 
ab 

8.95 
cd 

55.5 
c 

309.5 
bcd 

36.25 
bc 

6165 
d 

12955 
b 

6790 
c 

A6 66.25 

ab 

9.477 bc 58.5 

c 

302.75 cd 37.25 

b 

6683 

bc 

13453 

b 

6770 

c 

A7 57.60 b 8.515 d 49 
d 

276.75 d 34 
c 

5714 
e 

11669 
c 

5955 
d 

 

 As can be seen in the above table, wheat plant heights showed significant differences at 5% significance 

level. The maximum plant height of 57.60 cm was obtained by the application of 80 kg ha NPK and 1800 kg ha 

vermicompost. The lowest height was 57.60 cm and was found in the control treatment.  

 The average grain number per spike showed significant differences at 1% significance level. The maximum 

grain number per spike (75.25 grains) was observed for the application of 80 kg ha NPK and 1800 kg ha 

vermicompost. In contrast, the lowest grain number (49 grains) was observed for the control treatment.  

 The average number of spikes per square meter showed significant differences at 1% significance level. The 

maximum number of spikes per square meter (361 spikes) was observed for the application of 80 kg ha NPK 

and 1800 kg ha vermicompost. On the other hand, the lowest spike number (276.75) was observed for the 

control treatment. However, there was no significant difference between the second and third treatments at 1% 

significance level. 

 As can be seen in Figure 1, the average thousand grain weight showed significant differences at 1% 

significance level. The maximum thousand grain weight (42 g) was obtained by the application of 80 kg ha NPK 

and 1800 kg ha vermicompost. Besides, the lowest thousand grain weight (34 g) was observed for the control 

treatment. However, there were no significant differences between the second and third treatments and A1, A4, 

A5, and A6 treatments at 1% significance level.  

 The highest straw yield (7424 kg ha) was obtained by the application of 80 kg ha NPK and 1800 kg ha 

vermicompost and the lowest straw yield (5714 kg ha) was observed in the control treatment. Nevertheless, 

there were no significant differences between the second and third treatments and A1, A4, A5, and A6 

treatments at 1% significance level. 

 As can be seen in Figure 2, the average grain yield showed significant differences at 1% significance level. 

The maximum grain yield (7490 kg) was obtained by the application of 80 kg ha NPK and 1800 kg ha 

vermicompost. Moreover, the lowest grain yield (5955 kg) was observed for the control treatment. However, 

there were no significant differences between the second and third treatments and A4, A5, and A6 treatments at 

1% significance level. 

 As shown in Table 4, the average biological yield showed significant differences at 1% significance level. 

The maximum biological yield (14914 kg ha) was obtained by the application of 80 kg ha NPK and 1800 kg ha 

vermicompost. Moreover, the lowest biological yield (11669 kg) was found for the control treatment.  

 

Discussion and conclusion: 

 The main objective of this study was to find ways to achieve the highest yield while maintaining the 

physiological properties of the soil without making any damage on soil texture. In addition, the harvest and the 
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use of fertilizers must be done in a way that they cause the minimum level of pollution into groundwater 

resources and prevent the salinization of soil and water. Accordingly, the results of this study indicated that the 

use of 1800 kg ha vermicompost with application of 80 kg ha NPK fertilizers improve significantly grain yield 

and morphological and physiological properties of wheat plant. As shown in other studies, the application of 

vermicompost fertilizers would improve soil productivity and soil quality and enhance water retention in the 

soil. Given the problems such as draught, water scarcity crisis, and salinization of agricultural lands as a result 

of the indiscriminate use of chemical fertilizers, farmers are recommended to apply the above mix in order to 

improve the quality of agricultural lands and increase the wheat yield at the highest level possible.  

 

Suggestions: 

1. It is recommended that this study be replicated in other regions and the results be compared.  

2. It is recommended that the rates of vermicompost or chemical fertilizers go under further changes.  

3. It is recommended that vermicompost fertilizer be compared with other fertilizers.  

 

REFERENCES 

 

Ahmadinejad, R., N. Najafi, N.A. Asghrzade, S. Oustan, 2013. Effects of organic fertilizers and nitrogen on 

water use efficiency and wheat yield and properties (Alvand cultivar). Journal of Soil and Water Knowledge, 

23(2): 94-177.  

Amin, H., M. Jamali, Z. Khugar, M. Dastfall, A.A. Solhjou, 2004. The basics of planting, preserving, and 

harvesting of irrigated wheat. Agricultural Education Publisher, 1: 1-95.  

Chaoui, HI., LM. Zibilske and T. Ohno, 2003. Effects of earthworm casts and compost on soil microbial 

activity and plant nutrient availability. Soil Biology and Biochemistry, 35: 295-302.  

Eskandari, M., A.R. Astarayei, 2007. The impact of various organic materials on growth features and total 

weight of pea plant biomass and grain. Journal of Iranian Crops Research, 5(1): 19-27.  

Hamdi, H., N. Jedidi, FA. Ayari and A. Mhiri, 2002. The effect of Tunis urban compost on soil properties, 

chemical composition of plant and yield, pp: 383-384. Proceeding of the International 8. Symposium on 

Environmental Pollution Control and Waste Management. Epson, Tunis.  

Ibrahim, M., AU. Hassan, M. Arshad and A. Tanveer, 2010. Variation in root growth and nutrient element 

concentration in wheat and rice: effect of rate and type of organic materials. Soil and Environment, 29: 47-52.  

Kazemeini, S.A.A.R., H. Ghadiri, N. Karimian, A.A. Kamgar Haghighi, M. Kheradnam, 2008. The impact 

of nitrogen and organic material interaction on rainfed wheat growth and yield. Agriculture Sciences and 

Techniques and Natural Resources, 12(45): 461-472.  

Mousavi, M., M.A. Bahmanyar, H. Pirdashti, 2012. Rice reaction to perennial use of vermicompost 

separately and enriched with different fertilizers. Journal of Crops Production Electronics, 5(2): 19-35.  

 

 


