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Introduction 
 

Nitrogen (N) is the most essential and limiting 

nutrient element required in large amounts for 

rice production and provision of adequate 

supply of N throughout the growing period is 

essential for realizing potential yields (Sureka 

et al 2016). Nitrogen promotes rapid plant 

growth and improves grain yield and quality 

through. higher tillering, leaf area 

development, grain formation, grain filling 

and protein synthesis (Pratap Reddy et al 

2019) and plays a crucial role in enhancing 

the yield. Globally rice cultivation consumes 

approximately 9 -10 million t of fertilizer N in 

a year which accounts for about 10 per cent of 

the total N fertilizer production in the world 

(Nayak et al., 2018).  

 

Nitrogen fertilizer is one of the main factors 

responsible for contributing to increase in rice 

yield (47%) in India. However, low Nitrogen 

Use Efficiency (NUE) (30-40 per cent) 

caused by its overuse has led to 

environmental issues like soil acidity, 

degradation, water eutrophication, greenhouse 
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Nitrogen is the nutrient which limits the most the rice production worldwide. Conjunctive 

use of organic material along with fertilizer has been proved to be an efficient source of 

nitrogen. Use of organic manures in conjunction or as an alternative to chemical fertilizer 

is receiving worldwide attention of the researchers in recent days.. The excessive 

application of chemical fertilizers made it imperative that a part of inorganic fertilizer may 

be substituted with the recycling of organic manures. Partial nitrogen substitution through 

organic manure recording beneficial effect on yield over farmer's practice has been 

reported by many research workers in rice. This implies for integrated use of organic and 

inorganic sources of nitrogen for maintaining yield stability. An attempt has been made to 

review the earlier works on integrated use of organics especially vermicompost, and 

poultry manure as sources of nitrogen applied with inorganic fertilizers on growth, yield 

and yield attributing traits in rice In conclusion, integrated application of 50% of nitrogen 

through inorganic sources with 50% from organic sources is the best combination reported 

by many workers having beneficial effect on rice yield and improvement of soil properties. 
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gas emissions attracting global attention 

(Prasad et al., 2017). Achieving high NUE in 

rice production has become a major challenge 

with increasing food demand, depletion of 

natural resources and environmental 

deterioration. Hence development of efficient 

N management strategy for sustaining soil 

fertility and maximizing crop yields by 

partially substituting the chemical N 

fertilizers with suitable organic sources like 

farm yard manure, poultry manure, 

vermicompost, green manuring, neem cake 

and biofertilizers is gaining importance 

(Dahiphale et al., 2003) in the recent years. 

Substitution of chemical fertilizers with 

organic amendments will recycle organic 

wastes and minimizes adverse environmental 

effects of mineral-fertilizer overuse. Chemical 

fertilizers that are high grade in nitrogen 

supply and easily soluble in nature release 

nitrogen at a rapid rate when applied to rice. 

Organic manures with low concentrations of 

nutrients paired with other challenges such as 

slow releasing nature, high transport costs and 

limited availability may not be beneficial for 

rice when applied as the sole nitrogen source 

(Miah et al, 1994). The integration of organic 

manure with inorganic fertilizers is essential 

to achieve sustained production of rice and 

maintain the soil fertility for a longer period. 

(Gill and Walia, 2014).  

 

Numerous studies have shown that long-term 

combined application of organic and 

inorganic fertilizer can improve crop yield in 

rice (Han et al., 2020; Qaswar et al., 2020); 

However, in these studies, organic 

amendments were added based on the 

chemical fertilizer dosage such that the total 

nutrient amounts in the field were increased. 

Little information is available regarding rice 

yield responses to organic substitution 

fertilizer regimes (in which one or more 

organic N substitution ratios are employed 

that maintain the total N, P, and K input equal 

to that of the mineral NPK regime). 

Therefore, efforts to clarify the influences of 

organic substitution regimes under different 

organic-inorganic substitution ratios are 

needed to be developed for effective fertilizer 

strategies. Several studies indicated that 

application of fertilizer N in conjunction with 

organic sources is known to stimulate the 

mineralization and then immobilization of 

organic N and reduced the losses of nitrogen. 

Hence an attempt has been made to review 

the research conducted by several workers in 

rice to assess the performance of rice to 

nitrogen application when supplied through 

vermicompost and poultry manure under 

different organic and inorganic substitution 

ratios. 

 

Effect of vermicompost application on 

growth and yield parameters in rice 

 

Vermicompost is rich in plant nutrients like 

available nitrogen, phosphorus, potassium, 

calcium, vitamins, natural phyto-regulators 

and micro flora in balanced form that helps in 

re-establishment of the natural fertility of the 

soil (Arancon and Edwards, 2009). Several 

workers have reported beneficial effect of 

vermicompost when supplied as nitrogen 

source along with fertilizers in various 

proportions favorably influencing the growth 

and yield parameters of rice (Meena, 2003: 

Anitha and Prema, 2003) 

 

In an experiment conducted at ZARS 

Mandya, Sidram et al., (2010) reported that 

application of Recommended Dose of 

Fertilizers (RDF) (100:50:50 kg NPK ha
-1

) 

with 10.0 tons ha
-1 

of Farm Yard Manure 

(FYM) 
1 

recorded significantly higher plant 

height (63.1 cm), number of tillers (36.2 hill 
-

1
) and leaf area (1602 cm

2
 hill 

-1
). However it 

was on par with application of vermicompost 

equivalent to 200 per cent recommended dose 

of nitrogen (RDN) where the plant height 

(62.6 cm), number of tillers (35.1 hill
-1

) and 

leaf area (1561 cm
2
 hill

-1
)
 

was recorded. 

https://www.sciencedirect.com/science/article/pii/S0167198720305353#bib0180
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Studies by Ranjitha et al., (2013) indicated 

that application of 50 per cent RDN 

(inorganic) and remaining 50per cent RDN 

through vermicompost resulted in 

significantly higher growth parameters 

followed by treatment receiving 100% RDN 

(120 kg ha
-1

) through inorganic fertilizers. 

Dekhane et al., (2014) reported favorable 

growth and yield attributes with application of 

50 per cent of nitrogen through vermicompost 

integrated with fertilizers resulting in higher 

the panicle length (22.3 cm), grains per 

panicle (128) 1000 grain weight (19.7 g) grain 

yield (4.97 t ha
-1

) and straw yield (5.77 

t ha
-1

) of rice variety GR-1.Aruna and Shaikh 

(2005) reported from Tirupati (Andhra 

Pradesh) that conjunctive use of 75 per cent N 

(90 kg ha
-1

) through fertilizer and 25 per cent 

N (30 kg ha
-1

) through FYM or vermicompost 

significantly increased the rice yield 

compared to RDN of 120 kg N ha
-1

. Tripathi 

and Verma (2008) reported that the beneficial 

effect of vermicompost treated plots with 

higher number of filled grains (80.3 panicle
-1

) 

and lower percentage of floret sterility (20.7) 

apart from nutrient supply and availability. 

Banik and Bejbaruah (2004) from Jharkhand 

reported that application of vermicompost at 

15 kg N with with inorganic fertilizer of NPK 

dose (45-13-25 kg ha
-1

) gave rice yield equal 

to that of sole supply of NPKS (60-17.5-33-3 

kg ha
-1

) through fertilizer. Vermicompost 

application at 10 t ha 
-1

 along with RDF 

increased the uptake of nutrients such as 

nitrogen, phosphorus, potassium, calcium and 

magnesium by rice under vermicompost 

treatment than FYM (Roy and Singh, 2006). 

In an experiment conducted at Ankanapalle 

Ramalaxmi et al., (2012) concluded that 

production efficiency of rice increased with 

reduced chemical fertilizers levels and highest 

nitrogen use efficiency and yield was 

recorded with treatment receiving 75per cent 

RDN integrated with vegetable market 

vermicompost at 2.5 t ha
-1

. 

 

Application of vermicompost at 15 kg N in 

combination with NPK dose (45-13-25  

kg ha
-1

) as inorganic fertilizers gave rice yield 

equal to that of sole supply of NPKS (60-

17.5-33-3 kg ha
-1

) through fertilizer (Banik 

and Bejbaruah, 2004). Barik et al., (2006) 

concluding a field experiment conducted at 

Sriniketan (West Bengal) reported that 

application of RDF (50 per cent) with 

vermicompost 10 t ha
-1

 significantly improved 

the growth and yield attributes of rice 

compared with the application of 100 per cent 

RDF (60:30:30) and of different combinations 

of FYM and mineral fertilizers. The highest 

grain and straw yield were recorded when 

crop was supplied with 50 per cent RDN 

along with 10 t ha
-1 

of vermicompost. 

Virktamath (2006) reported that maximum 

grain and straw yield was recorded with 

application of 50 percent RDN through urea 

with 50 percent RDN through vermicompost 

which was significantly superior over rest of 

the treatments followed by treatment which 

received 100 percent RDN through urea. 

 

Paramesh et al (2014) reported that 50 per 

cent RDN through chemical fertilizers 

integrated with 50 per cent RDN through 

vermicompost recorded significantly higher 

plant height, leaf area, number of tillers hill
-1

 

total dry matter accumulation hill
-1

 grain yield 

(39.48 q ha
-1

) and straw yield (52.9 q ha
-1

). In 

an experiment conducted at Varanashi, 

Kumar et al (2014) reported that application 

of 125 per cent RDF with 5.0 t ha
-1

 

vermicompost increased the number of 

panicles (20.5 per cent), panicle length (23.12 

per cent), panicle weight (13.02 per cent), 

1000 grain weight (12.90 per cent), grain 

yield (31.15%) and straw yield (37.12 per 

cent) over control where no fertilizer or 

vermicompost was applied. Vermicompost 

application at 5.0 t ha
-1

 along RDF 

significantly improved the nutrient uptake of 

hybrid rice when compared to control (Balaji 

and Yakadari, 2004). Sultana et al (2015) 
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found that highest amount of nitrogen (55.70 

kg ha
-1

) phosphorus (13.79 kg ha
-1

) potassium 

(92.43 kg ha
-1

) and sulfur (6.91 kg ha
-1

) 

uptake by straw of rice were observed in 

treatment receiving 90 kg N ha
-1

 through urea 

integrated with 30 kg N ha
-1

 from 

vermicompost. Kumar et al., (2014) 

conducted a field investigation at Varanasi 

(Uttar Pradesh) and revealed that application 

of 125 per cent RDF + 5 tons of 

vermicompost ha
-1

 recorded significantly 

highest N uptake in grain (36.81 per cent) and 

straw (42.81 per cent), P uptake in grain 

(32.62 per cent) and straw (31.56 per cent) 

and K uptake in grain (35.46 per cent) and 

straw (25.39 per cent) of rice over control 

followed by 100 per cent RDF(120-60-40 kg 

N-P-K/ha) + 5 t ha
-1

vermicompost. 

 

Effect of poultry manure application on 

growth and yield parameters in rice 

 

The application of poultry manure to soil is 

considered as a good management practice in 

any agricultural production system because of 

the stimulation of soil microbial growth and 

activity, subsequent mineralization of plant 

nutrients, and increased soil fertility and 

quality (Arancon et al., 2006). Poultry manure 

contains major, secondary and micro nutrients 

that can support crop production and enhance 

the physical and chemical properties of soil. It 

improves soil retention and uptake of plant 

nutrients. (Mohammed et al., 2010)  

 

Nasimul (2014) stated that mixing poultry 

litter with chemical fertilizers enhances the 

yield of crop and soil fertility and also 

minimizes the cost of fertilizer. Roy et al., 

(2015) reported that inorganic fertilizers along 

with manure greatly influence the yield 

contributing characters and yield of Boro rice. 

Application of poultry manure along with 

inorganic fertilizers increased grain yield, 

protein content and aroma in aromatic fine 

rice (Sarkar et al., 2014, Biswas et al 2016) 

The combination of nitrogen from different 

organic manures was comparable to 

equivalent N basis in which poultry manure 

proved to be a better source and had 

beneficial effect on rice Budhar et al., (1991). 

This treatment also produced maximum 

number of tillers hill
-1

 which was on par with 

application of RDF (50-37.5-30 NPK kg ha
-1

) 

along with FYM applied at 20 t ha
-1

. The 

combined application of fertrilizer N, 

vermicompost and azolla sustained the 

productivity even at lower rate of N fertilizer 

application (Singh et al, 2005). 

Laxminarayana and Patiram (2006) revealed 

that application of optimum dose of NPK 

(100-60-40 kg NPK ha
-1

) in combination with 

green manure applied at 5 t ha
-1

 recorded 

highest grain and straw yield in rice followed 

by 100 per cent NPK (100-60-40 kg ha
-1

) + 

poultry manure (5 t ha
-1

). Maragatham et al 

(2010) reported that application of 50 per cent 

of N as Urea + 50 percent of N as poultry 

manure recorded higher growth characters, 

yield attributes and grain yield in rice which 

was closely followed by application of 100 

per cent N from fertilizer Urea. Higher profit 

was obtained with 50 per cent of N as Urea + 

50 per cent of N as poultry manure.  

 

Hossaen et al., (2011) evaluated the efficacy 

of different organic manure and inorganic 

fertilizer on the yield and yield attributes of 

Boro Rice.The maximum number of effective 

tillers (13.52 hill
-1

), the longest panicle(24.59 

cm), maximum number of total grain plant-1 

(97.45), the highest weight of 1000 seeds 

(21.80 g), the maximum grain yield (7.30 t 

ha-1) and straw yield (7.64 t ha
-1

) was 

recorded from application of 70% NPKS + 

2.4 tonnes poultry manure ha
-1

 Sangeetha et 

al (2013) reported that application of poultry 

manure compost enriched with biofertilizers 

like Azotobacter, Azospirillum and 

Phosphobacteria on equal N basis (2.3 t ha
-1

) 

recorded higher grain and yield attributes of 

rice which was however comparable with 
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composted poultry manure. Saidu and 

Abayomi (2015) reported from Nigeria that 

the rice grain yield was significantly higher in 

the treatment combination of 1.0 ton ha
-1

 of 

poultry manure + 20 kg Nitrogen ha
-1

 (2.51 t 

ha
-1

) which recorded grain yield (1.85 t ha
-1

) 

compared to control (1.38 t ha
-1

). Amanullah 

et al (2016) reported that application of 90 kg 

P ha
-1

 along with combined application of 

animal manures, especially poultry manure 

increases rice productivity. Syed et al (2019) 

in an experiment conducted at Killikulam 

(Tamil Nadu) observed higher grain yield of 

rice (7160 kg ha
-1

) with application 75 percent 

of nitrogen through inorganic source with 

remaining 25 per cent of nitrogen being 

supplied by poultry manure.  
 

Based on the results of the experiment 

conducted to study the effects of integrated 

organic and inorganic fertilizers on yield and 

growth of rice, Kyi moe et al., (2019) 

concluded that poultry manure which contains 

high total N (more than 4%) and moderate P 

and K should be integrated with 50 per cent of 

the recommended chemical fertilizers to 

improve yield and reduce the amount of 

chemical fertilizers. 

 

In conclusion the integrated nitrogen 

management through application of organic 

sources namely vermicompost, and poultry 

manure with inorganic fertilizer sources had 

beneficial effects when used in conjunction 

rather than sole source alone on improving 

rice yield, nutrient uptake and physico-

chemical properties of soil. From the array of 

research work reviewed, it can be concluded 

that that 50per cent from organic sources and 

50 per cent from inorganic sources is the best 

combination reported by many workers for 

integrated soil fertility and sustaining yield in 

rice. Further the suitability of organic 

manures can be based on local availability or 

trial based for precise results as soil types and 

environment plays a major role and varies 

from place to place. 
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