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Abstract 

A study was carried out to evaluate the effect of different organic amendments and bio-

fertilisers on organic wheat crop at National Agricultural Research Center (NARC), Islamabad 

during the year 2008-2009. Randomised Complete Block Design (RCBD) with four 

replications was used. The soil at NARC is slightly alkaline. Organic matter ranges from 0.31-

2.50 % in the surface soils and 0.15-2.50 % in sub-soils. Most soils at NARC have low soil 

organic matter content. The treatments included (a) organic fertilisers 3 : 16 : 1.5 (N : P : K), 

15kg N, 85kg P2O5 and 7kg K per acre), (b) organic fertilisers (NPK), 15kg N, 85kg P2O5 and 

7g K+ Humic acid (8/acre as basel dose and foliar spray), (c) compost (well decomposed and 

fermented with yeast mixed with molasses) 1000kg/acre (1.5% N, 1.2% P2O5 and 0.8% K), (d) 

a control. Different organic products including bio-trace, humic acid (granulated form, i.e., 

lignatic coal treated with 10% potassium hydroxide) and humic acid alkaline solution in water 

were applied in the form of foliar spray on the crop (treatments 1 and 3) at six leaves stage, 

after 1.5 months and at spike emergence stage. The use of organic fertiliser with compost alone 

or in combination increased growth parameters as well as wheat yield, with maximum biomass 

(5,788 kg/ha). Minimum biomass was recorded in the control treatment. The soil chemical, 

physical and biological properties were improved with addition of all types of organic 

substrates. The soil quality relates with its characteristics and microbial dynamism. 
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Introduction 

Wheat (Triticum aestivum L.) is the staple 

food crop of Pakistan which is cultivated on an 

area of about 9.0 M per hectare with total 

production of about 25.0 m. tonnes (GOP, 2012). 

The average yield of wheat crop is about 2.83 ha
-1

 

(Aazim, 2013). While under rainfed condition, 

wheat crop is cultivated over an area of about 

1.24m ha, with production of about 1.91 m. 

tonnes with an average yield of about 1.53t/ha 

(GOP, 2012). Global economic crisis has also 

severely affected the farming community of 

Pakistan. Due to the high prices of different types 

of chemical fertilisers, their use has become 

almost impossible for farming community. Under 

conventional farming, small farmers are suffering 

immensely with continuous decline in their net 

returns. The demand for Organic Farming as an 

alternate farming system is increasing in the 

farming community which can be helpful to 

overcome the different issues including 

economic, health and environmental problems 

(Grace, 2013). Pakistan has about 66 percent 

small and poor farmers with land holding of about 

2-3 acres, who can not afford the use of chemical 

inputs (Moot, 2013). In agriculture, especially in 

organic agriculture, the use of organic fertilisers 

(biofertiliser, compost, etc.) is an important 

component of farming practices. The use of 

biogenic secondary organic fertilisers may be an 

interesting and cheap substitute for manure, 

especially for farms with little or no livestock. 

They can make an important contribution to 

natural-waste disposal and, thus, to recycling 

management and sustainable resource protection 

(Nicklash and Joergensen, 2001). 

In European countries, 8 percent of the 

agricultural area is managed organically with the 

aim to obtain a metabolite profile for wheat grains 

grown under comparable organic and 
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conventional conditions (Zörb et al., 2006). 

Mader (2007) reported that consumers have 

become more aware of healthy and safe food 

produced with low environmental impact. He 

further reported that in food preference tests, as 

an integrative method, rats significantly preferred 

organically produced wheat. Murphy et al. (2007) 

reported that consumer demand, regarding the 

impacts of conventional agriculture on the 

environment and human health, has suppressed 

the growth of organic farming systems; however, 

organic agriculture is often criticised as low-

yielding and unable to produce enough food to 

supply the world’s population. Using wheat as a 

model crop, they showed that poorly adapted 

cultivars are partially responsible for the lower 

yields in organic farming systems when compared 

with conventional farming systems. They 

reported that increasing yield in organic systems 

through breeding will require direct selection 

within organic systems rather than indirect 

selection in conventional systems (Murphy et al., 

2007). They also reported that direct selection in 

organic systems produced higher yields than the 

yields resulting from indirect method.  

The main purpose of this study was to find 

out the effects of different organic treatments on 

wheat production in Pothohar Plateau and to 

determine cost-effectiveness of environment-

friendly alternate farming system.  

Materials and Methods 

The present study was carried out during the 

year 2008-09 at National Agricultural Research 

Centre (NARC), Islamabad, with the main 

purpose to determine the effects of the treatments 

of different organic fertilisers on the production 

of wheat crop under rainfed condition. Wheat 

variety GA-2002 was sown during the mid of 

November, 2008. Line-to-line distance was 

maintained at 25cm. The two main organic 

sources were compost prepared by spraying EM 

(effective micro-organisms) on Farmyard manure 

and organic fertiliser (i.e., biokhad) made up of 

sugarcane mud, poultry manure layer only and 

animal dropping (dung+urine). Four treatments: 

(a) 3:16:1.5 (N : P : K), 15kg N, 85kg P2O5 and 

7kg K per acre), (b) Organic fertiliser 

(NPK),15kg N, 85kg P2O5 and 7kg K + Humic 

acid (8 kg/acre as basel dose and foliar spray),  

(c) compost (well decomposed and fermented 

with yeast mixed with molasses) 1000 kg/acre 

(1.5% N, 1.2% P2O5 and 0.8% K and (d) a 

control.  

The wheat seeds were primed and inoculated 

with bio-trace (sea-weed extract) was sown. EM 

was applied on soil by using the boom sprayer by 

mixing the EM and molasses with a dose of 2 

liters/500 liters of water. Bio-trace with micro 

nutrients in different ratios and EM were applied 

on treatments a, b and c as foliar spray at shoot 

elongation stage. Humic Acid with 3.2 percent N 

was applied on the crop with active ingredient 

0.25 kg/acre and nutrients (organic salts) by 

mixing these products in water. These were 

sprayed on crop by using the boom sprayer. 

Humic Acid (granular form) 1kg/100kg of 

compost was also applied on crop on treatments 

a, b and c at spike emergence stage.  

Data on crop emergence, plant height (cm), 

spike length/spike (cm), number of spikelets/ 

spike, number of tillers/m
2
, biological yield 

(kg/ha), grain yield (kg/ha) and 1000 grains 

weight (g) were recorded. The grain growth data 

of crop was recorded at different grain growth 

stages regarding number of grains per spike, fresh 

grains weight per spike (g) and dry grains weight 

per spike (g). Similarly crop growth data, i.e., dry 

biomass data, was recorded at 50 percent heading 

stage.  

Randomised Complete Block Design 

(RCBD) with four replications was used. Each 

sample of wheat was collected from an area of 

2m
2
. Data was analysed and tabulated by using 

the Mstat-C statistical procedure as described by 

Steel and Torrie (1984) at 5 percent probability 

level, while means were compared by  the 

Duncan’s Multiple Range Test (Duncan,1955).  

Results and Discussion 

The pre and post soil analysis depicted that 

optimum nutrients availability in the soil system 

enhanced the nutrient supply to organic wheat 

crop after addition of organic products (Organic 

fertiliser, Humic acid) to the soil (Tables 1 and 2). 

Increase in soil organic matter (Table 1), with 

addition of organic substrates, i.e., organic 

fertiliser, compost and Humic acid, showed the 

same results as reported by Chang et al. (1991), 

who reported an increase in soil organic matter by 

the application of manure. Moreover, solubility of 

P increased in the soil solution with low P content 

in soil with addition of organic matter 
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(Muhammad et al., 2007). The amount of P added 

to the soil strongly affects the content of 

microbial biomass P and the microbial biomass 

C-to-P ratio, which is generally in the range 

known from arid subtropical countries, especially 

India (Singh and Singh, 1993; Srivastava and Lal, 

1994). However, in contrast to most observations 

intemperate humid climates, the microbial 

biomass C-to-P ratio exceeds the soil organic C-

to-total P ratio, as in the volcanic ash soils of 

Nicaragua (Joergensen and Castillo, 2001). The 

two P-rich organic amendments compost and pea 

straw decreased the microbial biomass C-to-P 

ratio, the relatively P-poor maize straw increased 

this ratio. It has been reported that the microbial 

biomass C-to-P ratio is increased by low P 

availability but also by low N availability in 

combination with high C availability (Anderson 

and Domsch, 1980; Kapoor and Haider, 1982; 

Sparling and Williams, 1986; Srivastava and Lal, 

1994). The changes in microbial biomass C-to-P 

ratio during the incubation indicate some changes 

in the microbial community structure, as observed 

by others in non-saline soils on the basis of other 

indices, such as, the biomass C-to-N ratio, the 

PLFA composition or the ergosterol-to-microbial 

biomass C ratio (Rost et al., 2001; Chander et al., 

2002; Waldrop and Firestone, 2004).  

The soil reserves are even high in both P and 

K which is a clear picture of improvement of soil 

chemical properties (Muhammad et al., 2007). 

Similarly, soil physical properties have also been 

improved by addition of organic substrates in the 

soil. Hence, application of organic amendments 

like compost, bio-fertiliser, humic acid and bio-

trace improved soil quality as well as health for 

better crop production (Tables 1 and 2). 

Statistically, no significant increase in biomass at 

50 percent heading stage was recorded in the 

treatments a, b and c; however, maximum 

biomass (5,788 kg/ha) was recorded in treatment 

c, while minimum biomass was recorded in the 

control treatment (Fig. 1). This showed that the 

use of organic fertilisers and compost alone or in 

combination with compost increased growth of 

wheat crop significantly, as indicated in Fig.1. 

 
Table 1.   Soil analysis before the sowing of wheat crop 

Treatments  AB-DTPA. Extract (mg Kg
-1

)  O.M (%) 

 Depth (cm) NO3-N PO4-P K  Depth (cm) NO3-N 

Organic Fertiliser 

(3:16:1.5) 

0-15 cm 

15-30 cm 

0.62 

0.97 

1.30 

1.27 

88 

74 

7.65 

7.68 

0.27 

0.24 

1.31 

0.86 

Organic Fertiliser + 

Compost 

0-15 cm 

15-30 cm 

0.064 

0.77 

2.35 

2.98 

76 

62 

7.58 

7.70 

0.68 

0.53 

1.28 

0.69 

Compost 0-15 cm 

15-30 cm 

1.10 

0.92 

8.92 

3.62 

176 

112 

7.58 

7.70 

0.43 

0.30 

1.82 

0.86 

Control 0-15 cm 

15-30 cm 

0.37 

0.34 

4.32 

0.77 

124 

86 

7.32 

7.30 

0.24 

0.26 

1.07 

0.69 

 

Table 2. Soil analysis after the harvesting of wheat crop 

Treatments Soil depth (cm) ECe pH P (ug/g) K(µg/g) 

Organic Fertiliser 

(3:16:1.5) 

0-15 cm 

15-30 cm 

0.18 

0.21 

7.85 

8.34 

3.0 

3.0 

60 

55 

Organic Fertiliser +Compost 0-15 cm 

15-30 cm 

0.51 

0.16 

7.59 

7.98 

2.86 

4.92 

55 

50 

Compost 0-15 cm 

15-30 cm 

0.25 

0.13 

7.32 

7.86 

9.39 

3.72 

108 

116 

Control 0-15 cm 

15-30 cm 

0.27 

0.25 

7.4 

7.6 

2.87 

2.48 

72 

74 
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The grain growth data during the grain 

development stages showed almost non-

significant differences in the number of 

grains/spike and fresh weights/spike. However, 

significant differences in dry weights/spike were 

recorded at the later stages of grain growth   

(Table 3). Statistically, similar plant height was 

recorded in treatments a, b and c, while minimum 

height (96.1 cm) was recorded in the control 

treatment. It was revealed that the use of organic 

fertilisers promoted crop growth ultimately 

resulting in more plant height (Table 3). In 

treatment b, i.e., application of organic fertiliser 

and compost together produced the maximum 

number of tillers (277/m
2
) while minimum 

number of tillers (198/m
2
) was obtained in control 

(Table 3). Treatment b produced the maximum 

biological yield (11,000 kg/ha) while minimum 

biological yield (7,731 kg/ha) was recorded in the 

control treatment (Table 2). However, non-

significant differences in 1000 grains weights 

were recorded by applying the different 

treatments (Table 3). This is due to better plant 

height, tillering and biological yield. Maximum 

grain yield 3,342 kg/ha was attained with the 

application of organic fertilisers and compost and 

treatment b gave the maximum grain yield (3,342 

kg/ha) while minimum grain yield (2,255 kg/ha) 

was recorded in the control treatment (Fig. 2). 

Due to more grain yield in treatment b, income of 

rupees 90,234/- was recorded with treatment b, 

followed by treatment c, having monetary value 

of rupees 60,885/-. The results are similar to the 

findings of Negi and Mahajan (2000) and 

Mishara (2000) who reported significant 

reduction in grain yield when no FYM was added 

in comparison with the addition of FYM and 

inorganic fertilisers.  
 

Table 3.   Grain growth data 

Treatments No. of 

grains-1 

Fresh 

weight-1 

(g) 

Dry weight-1 

(g) 

No. of 

grains-2 

Fresh 

weight-2 

(g) 

No. of 

grains-3 

Fresh 

weight-3 

(g) 

Dry 

weight-3 

(g) 

No. of 

grains-4 

Fresh 

weight-4 

(g) 

Organic 

Fertiliser 

(3:16:1.5) 

54.9 a 2.3 a 1.13 a 47.9 a 2.9 a 54.1 a 3.1 a 1.6bc 44.3a 2.9a 

Organic 

Fertiliser + 

Compost 

45.1 a 1.5 a 0.6 b 53.7 a 2.6 a 45.5 a 2.1 b 2.1ab 48.7 a 2.6 a 

Compost 23.1 a 0.3 a 0.0 c 46.9 a 1.2 a 60.6 a 3.6 a 2.7 a 60.0 a 1.2 a 

Control 40.2 a 1.8a 1.2 a 38.2 a 2.5 a 56.6 a 1.9 b 0.8 c 41.8 a 2.5 a 

LSD   0.4853     0.9726 0.9002  

Fig.1.Biomass at 50% heading stage
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Table 4.   Data of plant height, spike length, number of spikelets of organic wheat 

Treatments Plant height 

(cm) 

S. length 

(cm) 

Number of 

S. lets/spike 

Tillers/m
2
 B.Y. 

(kg/ha) 

1000 grain 

wt. (g) 

Organic Fertiliser 

(3:16:1.5) 

99.8 a 10.0 b 18.2 a 213 bc 8719 ab 39.3a 

Organic Fertiliser + 

Compost 

102.0 a 10.2 b 18.1 a 277 a 11000 a 38.0a 

Compost 100.5a 9.8 b 17.7 a 241 ab 9406 ab 39.5a 

Control 96.1 b 11.2 a 18.9 a 198 c 7731 b 38.5a 

LSD 2.653 0.9300  72.71 458.6  

 

 
 

Conclusions 

Efficiency of alternative farming systems 

commonly focuses on the gross yield of 

marketable commodities. Farmers usually 

experience a decline in yields after discarding 

synthetic inputs and converting their agricultural 

operations to organic farming. After the agro-

ecosystem is restored and organic management 

systems are fully implemented, yields increase 

significantly. In developing countries where 

organic agriculture is not been fully adopted by 

the farming community, synthetic inputs are 

expensive and labour is relatively cheap. Market-

oriented organic farmers can achieve higher 

returns by using organic inputs. During and after 

the cultivation of wheat at NARC, the soil results 

showed  better nutrient supply to crop after the 

application of organic inputs to the soil. The soil 

improved with the better levels of reserves of 

phosphorus and potash in the soil. The soil is 

physically improved by the addition of organic 

substrates in the soil. These activities proved that 

with the addition of organic inputs the soil health 

and quality improved. Chemical inputs are very 

expensive and they are mostly out of reach of 

small farmers. Hence, it is the need of the time to 

disseminate innovative technologies like organic 

agriculture amongst mall farmers. Organic 

agriculture offers an opportunity to improve 

income because of consumer
’
s willingness to pay 

price premium for organic products and lower 

production cost. When the price premium on 

organic product is low, stable and profitable long-

term prices offer more security to farmers than 

conventional practices.  
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