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Abstract 

In Pakistan, the most essential task is to produce sufficient and healthy food for the ever growing 

population. Therefore, to fulfill the food requirements of growing population, high yielding 

varieties are being cultivated that requires high unites of fertilizers and pesticides to meet the 

potential yield of cultivar. This combination has helped the country to be surplus in food but at 

the same time affecting the soil health. Massive use of fertilizers and pesticides cause serious 

threats to the environment and sustainability in agricultural productivity. Scientists, organizations 

and policy makers are emphasizing on high yield and good quality of agricultural produce on 

sustainable basis. Through organic farming high quality food could be produced without 

effecting the environment; however, a concern is whether large-scale organic farming will 

produce enough food for ever increasing population of Pakistan. Various organic products 

comprising rice, wheat, pulses, spices, oilseeds, fruits, vegetables, cereals, medicinal plants, and 

value-added products are produced in Pakistan. The production of these organic crops is 

reviewed with regard to sustainable organic forming in Pakistan as it is demand of consumer, due 

to health hazards.   
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Introduction  

Organic farming is growing rapidly since 

last decade on sustainable with annual 

increase of 20% [1, 2], according to 

statistical analysis over 31 million hectares 

is under the organic forming with annual 

revenue of over 26 billion US $, worldwide 

[3]. Although organic farming has been 

criticized for relying on the build-up of soil 

phosphorus (P) and potassium (K) by past 

fertilization before converting to organic [4]. 

Agriculture is the key sector for the socio 

economic development in developing 

countries like Pakistan. Ensuring food 

security, alleviating poverty and conserving 

the vital natural resources is critically 

important [5] and addressed through organic 

farming and various other means without 

spoiling natural resources. The major 

concern that compels scientists is that it very 
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difficult to feed the ever increasing 

population with organic food [6]. Safe 

production and secure food supply is one of 

the major need of low income countries [7] 

to restore their reservoirs. The  concept  of  

food  security  therefore  surrounds  the  

components  of agriculture,  environment,  

employment   income,  marketing,  health  

and  nutrition  and  public  policy [8].  In 

Pakistan total 8,138 million rupees used on 

the purchase of pesticide. In Pakistan it was 

also estimated that at Rs. 19.612 billion 

against import bill of Rs. 8.138 billion for 

2003 [9].  

Organic farming is a production system 

which avoids, or largely eliminates, the use 

of synthetic fertilizers, pesticides and growth 

regulators [10]. The objectives of 

environmental, social, and economic 

sustainability are the basics of organic 

farming [11]. Through the use of legumes 

and biological nitrogen fixation, active 

degradation of   organic manure, including 

variety of crop debris and livestock wastes 

could be made. The beauty of organic 

farming is to maintain long term soil fertility 

by returning all the wastes to it chiefly 

through compost to minimize the gap 

between NPK addition and removal from the 

soil [12]. From the research it was 

concluded that the over usage and 

continuous application of chemical 

fertilizers have great concerns of human and 

environmental hazards, therefore, in 

developed countries farmers are encouraged 

to convert their prevailing farms into organic 

farm. Elevation in demand of organically 

produced commodities by consumer due 

health consciousness and public is ready to 

pay high prices for this produce [13]. The 

old farmers have their own rules and 

regulations to maintain the soil health as 

compared to modern agriculture [14]. While 

recent studies reveled that through the 

application of only organic inputs alone the 

nutritional requirements of the crop could 

not be fulfilled, the need to integrate the two 

forms in order to achieve better crop yields. 

The interaction between inorganic and 

organic matter may cause either decrease or 

increase soil nutrients, depending on the 

nutrient and planting material is a question 

[15]. 

Organic matter source  

In organic farming the yield is slightly low 

as compared to modern intensive agriculture 

farming, use  of synthetic  fertilizer has not 

been  helpful for sustainable production 

because  it  is  often  associated with  

reduced  crop  yield,  soil  acidity  and  

nutrients imbalance [16].  Furthermore, fully 

dependence on inorganic source of  fertilizer 

is not possible for the farmers, as it is not 

available at right time in remote areas of 

agricultural farms, other major issue is lack 

of technical knowledge about the inorganic 

fertilizers furthermore these are costly and 

common farmers are unable to use [17]. This 

is millstone for the agricultural scientists to 

enhance the crop productivity by utilization 

of organic source of fertilizers, ultimately 

results in increases the productivity of 

quality food sustainably as it improves the 

soil physical properties [18].  Currently, the 

utilization of these organic materials in soil 

fertility management in Africa is not 

common as compared to Asian countries 

[19].  The need to use  renewable  forms  of  

energy  and  reduce  cost  of fustigation of 

crops  has  revived  the  use  of  organic 

fertilizers  worldwide.  Major concern is 

improvement of environmental condition 

and public health for advocating 

encouraging use of organic materials [20]. 

Field experiments  confirms  the  effect  of 

different  sources  of  organic  manure  

(Cow,  Sheep and Poultry Manure) have 

significantly increase growth and yield of 

okra [21]. Any nutrient(s) deficiency in soil 

can cause a considerable decline in crop 

yield, especially under organic agriculture 

[22]. Nutrient deficiencies in crops can be 
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prevented by using organic and inorganic 

nutrient sources [23]. However, the long-

term use of increased amounts of only 

chemical fertilizers may degrade soil 

structure and deteriorate productive capacity 

of soils [24]. Judicious use of organic and 

inorganic nutrient sources is important to 

decrease the solitary dependence on 

chemical fertilizers for sustainable high crop 

production by minimizing nutrient losses to 

the environment and optimizing nutrient use 

efficiency [25]. Integrated use of organic 

amendments and chemical fertilizers may be 

a way to ensure sustainable agriculture and 

sustainable environment [26]. Low  organic  

matter  content  is  one  of  the  most  

important  contributing  factor  for  poor 

fertility status  of  Pakistani  soils. Bio-

slurry, a by-product from the biogas plant, 

can successfully be used to improve crop 

productivity and soil health [27]. Activity of 

mycorrhizae can be increased by the 

application of organic sources nutrients and 

other beneficial organisms in the soil and is 

also helpful in alleviating the increasing 

incidence or deficiency of macro and 

micronutrients [28]. Organically grown 

crops can give good reward to farmers like 

table pea (Pisum sativum L.), aromatic rice 

(Oryza sativa L.) and onion (Allium 

cepa L.), as these crops frequently 

demanded by consumer of local, national 

and international markets due health 

concerns [29]. Manure collected from the 

animal sheds and wet straw, daily basis and 

stored for decomposition for the further 

application, this composted manure was 

applied, from this study results indicated 

that not only soil structure and fertility was 

improve but also water holding capacity and 

nutrient uptake efficiency was also 

improved, ultimately the crop productivity 

was significantly increased [30].  

Crop productivity and organic farming 

From the ancient times, with the application 

of organic matter (Farm Yard Manure) used 

for increase the crop yield on sustainable 

basis [31]. The high input agriculture has led 

to self-sufficiency in food grains but it has 

posed several new challenges. The 

conversion of modern agriculture into 

organic agriculture is now widely debated. 

Growing of high yielding varieties with 

indiscriminate use of fertilizers, poor water 

management practices and inefficient plant-

protection measures in modern chemical 

intensive agriculture has resulted into 

degradation of lands owing to low crop 

yields with poor quality of produce [32]. 

The productivity of most of the crops is 

declining.  Hence, conversion  of modern  

chemically  intensive agriculture to a more 

sustainable form of  agriculture  like  

organic  farming appears  to  be  an  option  

for maintaining the desirable agricultural 

production in future [33].  Therefore, the use 

of locally available agro-inputs in 

agriculture by avoiding or minimizing the 

use of synthetically compounded agro-

chemicals appears to be one of the probable 

options to sustain the agricultural 

productivity. Generally, it is common 

thinking that yields of several crops reduce 

during the initial years under organic 

farming, but high market value of 

organically grown produces may be able to 

compensate the losses in yields [34]. 

Application of mustard oil cake or poultry 

manure alone gave better yield brinjal 

(Solanum melongena L.) compared to only 

chemical fertilizers. The organic matter 

content and availability of N, P, K and S in 

soil were increased by organic matter 

application [35]. There is substantial 

increase for grain yield in rice, with the 

application of organic matter [36]. It was 

found that with the application of 7.5 t/ha 

there is significant increase in the yield of 

rice. It is also found that there is 

considerable progress in grain yield of 

Chickpea [37]. Vegetables are highly 

responsive to organic sources of nutrients 
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and profitable to farmers [38]. Response of 

chilli (Capsicum annuum L.) to 

vermicompost and observed that the 

application of vermicompost increased the 

microbial activities. Vermicompost has a 

positive effect on the performance of crops 

due to a higher number of branches and 

fruits [39]. Similarly excellent brinjal fruit 

yield (97 g/ plant) could be obtained; crop 

grown on vermin-compost [40], in case of 

sweet pepper (Capsicum annum L. var. 

grossum) with vermicompost there was 

tremendous increase in yield [41]. It was 

reported that in tomato, yield increased two 

and half times with the addition of organic 

matter as compared to inorganic source of 

nutrients [42]. while is also found that with 

the addition of vermi-compost in the 

growing media, resulted to four times 

increase number of fruits/plant in case of 

tomato [43]. On commercial basis it was 

found that application of vermin-compost @ 

5 t/ha tremendous increase in the yield of 

tomato as compared to the inorganic 

fertilizers [44]. Mixture of soil mine spoil, 

coir pith vermin-compost (1:1:1) 

expressively improved number of leaf, plant 

height and root length in onion (Allium 

cepa L.) [45]. Similarly head weight in 

cabbage (700 g) significantly increases but 

also yield (38 t ha-1) with the application of 

earthworm compost at 27 and 29 t ha-1 [46]. 

Quality of produce in organic conditions   

For the agricultural scientists and policy 

makers the prime concern is environmental 

hazards and to develop such methods of 

which are helpful to produce quality food, 

for this basic step is search of alternate 

fertilizers which can replace the in-organic 

source of fertilizers; several organic 

materials have been used as fertilizers in 

organic crop production. But, usage of these 

(animal waste and urban sewage waste) 

materials in modern agriculture invites 

pollutions, such as heavy metals, chemical 

residues and parasites [47]. To overcome 

this problem, farmers have adopted a kind of 

biological fertilizer called Bokashi in 

Japanese, anaerobically fermented using oil 

seed sludge, rice bran and fish processing 

byproduct as materials. A microbial 

inoculate, including lactic acid bacteria, 

yeast and actinomycetes, is usually 

inoculated to materials before fermented. 

This kind of organic fertilizer is easily 

stored for long time without bite smell. 

However, the problem observed is the low 

nutrient availability at the early growth stage 

of crops even if the nutrient availability is 

hold longer than chemical fertilizers [48]. 

However, the researchers face the same 

problem that it is difficult for organic 

farming to get a yield similar to that by 

conventional farming. Two leafy vegetables 

were grown under greenhouse conditions 

and the dynamics of both the organic 

fertilizer and the plant growth were 

examined to elucidate the plant limiting 

factors and advantages of this organic 

fertilizer. Leaf-picking or leaf-peeling 

harvest method was adopted to prolong the 

growth and harvestable period. It has been 

proved that crop quality, especially the 

vegetables and fruits, is improved by 

organic fertilization [49]. The nutritional 

profile of leafy vegetables was studied 

including fallowing parameters like sugars 

contents, vitamin C and the ionic-nitrate, 

from the analysis the comparison between 

organic and inorganic grown vegetables was 

made. From results it was concluded that the 

concentrations of sugars and vitamin C were 

significantly higher but nitrate was lower in 

organic-fertilized than chemical-fertilized 

vegetables [50], in case of chilies it was 

observed that protein and carbohydrate 

concentration was significantly higher, 

grown on vermin composted vegetable 

waste [51]. Organic potato tubers farming 

may be expected to have significantly higher 

dry matter contents (19%) that are 

considered good for processing into French 
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fries without impairing the texture of the 

fries when concentrations exceed 23 per cent 

[52]. Similarly, application of FYM at 

10 t /ha alone increased the economic yield 

and quality parameters like hulling 

percentage, milling percentage, and protein 

and amylose content of rice cv. Saket-4 [53] 

it is observed that organically grown potato 

cv. Virgo having 66% higher yield than the 

conventional crop, whereas Raja yielded 

47% [54].  

Soil fertility   

Soil fertility is basic demand that 

responsible for the productivity of all 

farming systems. Soil fertility is the ability 

of a soil to supply nutrients to crops [55], 

soil fertility is the ability of soil to produce 

crops [56]. The key indicator to assess the 

soil quality is organic matter contents as it 

affects the soil physical properties (porosity, 

water infiltration, bulk density and water 

holding capacity) directly [57, 58]. 

Confirmed that after decomposition of 

organic matter macro and micronutrients are 

released in the soil solution and available to 

plant for their growth. Higher crop 

productivity on sustainable basis is possible 

through the application of organic matter 

and improving soil health by developing 

favorable soil physical properties for plant 

growth and development [59, 60]. Soil 

reaction is declined due to addition of 

organic matter in fresh form that uptake the 

soil and plant nitrogen for the 

decomposition. While addition of inorganic 

nitrogen helps to speed up the soil reaction 

and decomposition of organic matter [61]. 

To raise the pH of the soil from 6.0 to 6.5 

composet is used that leads reduction in the 

population of broad leaf weeds in field 

conditions [62, 63]. To evaluate the 

efficiency of various organic materials like 

compost, Fram yard manure (FYM), 

Sesbania green manure alone and in 

combination with chemical fertilizer on the 

chemical properties and fertility status of 

soil. After the application of treatments, rice 

and wheat crops were grown. Soil samples 

were collected after the harvest of each crop 

from all the treatments, brought to the 

laboratory, prepared and analyzed for 

various parameters. It was noted that pH and 

SAR of the soil decreased in all the 

treatments from their original levels after 

both the crops. Role of compost was more 

pronounced when compared with FYM and 

Sesbania green manure [64]. Organic input 

in agricultural farm system is thought to 

enhance carbon sequestration by increasing 

soil organic matter content. Yet, the findings 

on the soil carbon concentrations increment 

in organically managed soil still remain 

controversial [65].  

Soil microbial activity  

Organic matter plays important role 

regarding soil productivity, several physical 

and chemical properties like improves soil 

water holding capacity, better aeration for 

germinating seeds and plant root 

development [66]. Because of continued 

cultivation, most of soils in Pakistan are 

deficit in organic matter [67]. Pakistani soils 

exhibit poor aggregate stability and are low 

in iron and aluminum contents. Out of a 

total of 33, 7714 samples analyzed in the 

Punjab, 96% of the samples were in the poor 

to medium range of organic matter and only 

4% exhibited a moderate to adequate level. 

Micronutrient deficiency such as zinc is 

widespread in all rain fed areas. Continuous 

cultivation leads to decline in yield due to 

decrease in organic matter [68]. It is 

observed that addition of 0.4 t/ha paddy in to 

soil increases the soil productivity as 

microbial activity improves [69]. Soil 

physical and chemical properties improved 

with usage of compost ultimately enhance 

crop yield. Nutrient depletion & low organic 

matter content in the Pakistani soils can be 

compensated only be by applying compost 

to these soils [70]. SAR and pH of the 

alkaline soil is decreased due to the addition 
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of compost and other organic materials. As 

organic acids formed and due to release of 

Ca cause leaching of Na, this phenomenon 

leads to slight increase in ECe of normal 

soil. The available amount of all the major 

plant nutrients (N, P, K, Ca and Mg) and 

organic matter increased in the soil [71].  

Conclusion 

Through organic farming, provision of good 

quality food is possible without affecting 

soil health and environment on sustainable 

basis. There is need for the standardization 

of suitable organic sources for specific crop 

and hunting good market for earning good 

profit from the produce. The whole region as 

such cannot afford to go for organic at a 

time because of its commitments to insure 

food and nutritional security. This will 

provide ample opportunity for employment 

and bring prosperity and peace in the region. 

Organic farming ensures our soil to feed the 

nation for longer time on sustainable basis. 
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