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ABSTRACT 
 

The integrated use of organic and inorganic manures on the yield of rice was 
evaluated in a field experiment at Chakkanwali Reclamation Research Station, 
District Gujranwala, Pakistan during kharif 2012. The organic sources used 
were farmyard manure, poultry manure, rice straw, sesbania, compost and 
mung bean residues alone and in combinations with 50% of recommended 
dose of fertilizer (RDF). Recommended dose of fertilizer (150-90-60 kg NPK/ha) 
and control treatments were also included in the experiment. The results 
showed that organic and inorganic manures in combination increased the plant 
height, fertile tillers per hill, number of grains per panicle, panicle length, 
number of panicles per hill, 1000-grain weight, biological yield, grain yield and 
harvest index. Maximum number of fertile tillers per plant (16.79), number of 
panicles per hill (8.41), 1000- grain weight (21.12 g), biological yield (10.19 t/ha), 
grain yield (4.47 t/ha) and harvest index (43.76%) were recorded from the plots 
receiving poultry manure @ 10 t/ha in combination with 50% of RDF. This was 
followed by 100% RDF. It is evident that yield of rice can be increase 
significantly with the combined use of organic manure with chemical fertilizers.  
 
KEYWORDS: Oryza sativa; NPK fertilizer; farmyard manure; poultry manure;     

compost; organic residues; Pakistan. 
 

INTRODUCTION 
 

Rice (Oryza sativa L.) is the important staple food for billions of people (20). 
Rice was cultivated on an area of 2311 thousand hectares, with the 
production of 5541 thousand tons (during 2013). Despite massive efforts of 
research workers the yield has not been improved according to the genetic 
potential of the varieties (35). Average yield of rice varieties is much lower 
than production potential which might be due to imbalanced use of nutrients. 

                                                 
*Chakkanwali Reclamation Research Station, Directorate of Land Reclamation, Punjab, 
Pakistan.  
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Excessive use of chemical fertilizers is major cause of nutrient imbalance in 
soil (23, 24). There is no substitute to nutrients for high production (1). 
 
Extensive and inappropriate use of chemical fertilizers is degrading our soil to 
an alarming level (31, 22). There is no absolute replacement of chemical 
fertilizers as the soils of Pakistan are low in nutrients and organic matter. 
Nutrient recycling by the use of organic manures is preferred to restore 
nutrient removed by crops (18). But application of only organic manures 
inefficiently improve the yield per unit area (18, 31). Therefore integrated 
management of plant nutrients can diminish this problem and it could be 
suitable for any farming system and socio-economic conditions (21). 
 
Integrated plant nutrient management is the application of inorganic fertilizer 
in combination with organic fertilizer to maintain soil fertility and to balance 
nutrient supply in order to boost up the crop yield per unit area (26, 5, 22, 
29). Organic matter in soil is an imperative indicator of soil fertility (27) which 
can improve soil structure, nutrient exchange and maintain soil physical 
conditions (7, 10). It also reduces the level of carbon dioxide in the 
atmosphere that contributes positively to climate change (3). This trial was, 
therefore, conducted to study the effect of combined application of organic 
and inorganic fertilizers on the growth and yield of fine rice. 
 

MATERIALS AND METHODS 
 

A field experiment was conducted at Chakkanwali Reclamation Research 
Station, District Gujranwala, Pakistan to investigate the comparative use of 
nutrients and residual effect of organic manures in combination with inorganic 
fertilizers on the productivity of rice during kharif 2012. Soil samples were 
collected prior to rice transplantation at the depth of 0-30 cm and physico-
chemical characteristics were analyzed according to Page et al. (25) (Table 
1.). Experiment was laid out in RCBD with three replications. The net plot 
size was 5.5 m x 4 m. Twenty eight days old nursery of fine rice (cv. Super 
Basmati) was transplanted in standing water on July 14, 2012 with 20 cm 
plant to plant and 22.5 cm row to row distance. The different treatments were 
as under: 
 

T1 = Control T8 = Compost @ 5 t/ha 
T2 = 100 % RDF (150-90-60 NPK kg/ha) T9 = Sesbania @ 20 t/ha+ 50% RDF 
T3 = Sesbania @ 20 t/ha T10 = FYM @ 10 t/ha + 50% RDF 
T4 = Farmyard manure @ 10 t/ha T11 = Poultry manure @ 10 t/ha  + 50% RDF 
T5 = Poultry manure @ 10 t/ha T12 = Rice straw @ 20 t/ha + 50% RDF 
T6  = Rice straw @ 20 t/ha T13 = Mungbean residues @ 20 t/ha + 50% RDF 
T7  = Mungbean residues @ 20 t/ha T14 = Compost @ 5 t/ha + 50% RDF 

 
Organic materials were incorporated into soil twenty days before final 
seedbed preparation at 15 cm depth to each plot as per treatment. At the 
time of transplantation all inorganic phosphorus and potassium and one-third 
of the nitrogen was applied. The remaining two-thirds of inorganic nitrogen 
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was applied in two equal splits at tillering and panicle initiation stages. The 
water level in the field was maintained at 15 to 20 cm upto 30 days after 
transplanting and then water was drained out from the field for 2 days. After 
that water level was maintained at 10 to 15 cm until a week before final 
harvest. 
 

Table 1. Mechanical and chemical soil characteristics of 
experimental site during the growing season. 

 
Soil analysis Unit Value 

Sand  
Silt  
Clay  
Textural class 
Organic matter 
Saturation  
Available P  
Available K 
EC 
pH 

% 
% 
% 
- 

% 
% 

ppm 
ppm 

dS m-1 

- 

50.2 
24.5 
25.3 

Clay loam 
0.81 
49 
7.9 
191 
1.10 
7.65 

 
All other agronomic practices were kept uniform to keep the crop free from 
pests. A unit area (1 m2) was selected at random from two different sites for 
each plot. At maturity, grain yield, biological yield, harvest index, plant height, 
panicle length, number of grains per panicle, number of tillers per m2 and 
percentage of fertile tillers per plant were measured. The yield and yield 
components were analyzed by using MSTAT-C software (30). The Duncan’s 
multiple range tests was used to compare the means at 5% probability level 
(12). 
 

 
RESULTS AND DISCUSSION 

 
Analysis of data showed that all the growth and yield parameters of rice 
significantly affected by organic manures in combination with inorganic 
fertilizers (Table 2). For grain crops plant height is not a yield component but 
it showed the impact of diverse nutrients on plant metabolism. Results 
indicated that application of organic and inorganic manures increased the 
plant height significantly over control. Maximum plant height (131.34 cm) was 
observed in plots where RDF (150-90-60 NPK kg/ha) was applied. Different 
organic manures with 50% of RDF showed average plant height. Minimum 
plant height (94.59 cm) was recorded in control. This increase in plant height 
in response to RDF might be primarily due to the improved vegetative growth 
and supplementary contribution of nitrogen (23, 6). 
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Table 2. Effect of organic and inorganic fertilizers on the growth and yield 
parameters of rice.   

 
Treatments  Plant 

height (cm) 
Increase 

or 
decrease 

over 
control 

(%) 

Fertile 
tillers/ hill 

Increase 
or 

decrease 
over 

control 
(%) 

Panicle 
length  
(cm) 

T1= Control 94.59f - 10.12e - 22.24g 
T2= 100 % RDF 131.34a 27.98 15.98ab 36.67 25.59ab 
T3= Sesbania 102.63def 7.83 12.98d 22.03 23.97cdef 
T4= Farmyard manure (FYM) 105.05def 9.95 13.21cd 23.39 24.06cde 
T5= Poultry manure (PM) 110.00cd 14.01 13.53cd 25.20 24.15cd 
T6= Rice straw  98.21ef 3.69 10.72e 5.59 22.79fg 
T7= Mung bean residues  100.90def 6.25 11.28e 10.28 22.87efg 
T8=Compost 108.62cde 12.92 13.57cd 25.42 23.72def 
T9= Sesbania + 50% RDF 122.86ab 23.01 14.57bc 30.54 25.13abc 
T10= FYM + 50% RDF 128.79 b 26.55 16.06a 36.98 25.17abc 
T11= Poultry manure + 50%RDF 130.91ab 27.74 16.79a 39.72 25.67ab 
T12= Rice straw + 50% RDF 119.37bc 20.76 14.50c 30.21 24.60bcd 
T13= Mung bean residues+50% RDF 123.28ab 23.27 14.04cd 27.92 24.34cd 
T14=Compost + 50% RDF 126.09ab 24.98 16.68a 39.32 26.79a 
LSDat P = 0.05 11.684 - 1.4395 - 1.2276 
 Increase or 

decrease 
over 

control (%) 

No. of 
grains/ 
panicle 

Increase 
or 

decrease 
over 

control 
(%) 

No. of 
panicles/ 

hill 

Increase 
or 

decrease 
over 

control 
(%) 

T1= Control - 107.89e - 6.04g - 
T2= 100 % RDF 13.09 138.64a 22.18 8.37ab 27.83 
T3= Sesbania 7.21 121.32cd 11.07 7.26ef 16.80 
T4= Farmyard manure 7.56 122.66cd 12.04 7.73de 21.86 
T5= Poultry manure 7.91 124.56bcd 13.38 7.72de 21.76 
T6= Rice straw  2.42 117.78de 8.39 6.90f 12.46 
T7= Mung bean residues  2.76 120.86cd 10.73 7.02f 13.96 
T8=Compost 6.24 123.01cd 12.29 7.73cde 21.86 
T9= Sesbania + 50% RDF 11.50 133.63ab 19.26 7.91bcd 23.64 
T10= FYM + 50% RDF 11.64 134.67ab 19.88 8.22abc 26.52 
T11= Poultry manure + 50%RDF 13.36 138.06a 21.85 8.41a 28.18 
T12= Rice straw + 50% RDF 9.59 131.17abc 17.74 7.820cd 22.76 
T13= Mung bean residues+50% RDF 8.63 128.34abc 15.93 8.04abcd 24.87 
T14=Compost + 50% RDF 16.98 137.55a 21.56 8.35ab 27.66 
LSDat P = 0.05 - 10.463 - 0.4954 - 

 
Analysis of the data showed that number of fertile tillers per hill was 
significantly influenced by organic and inorganic manures. Maximum number 
of fertile tillers per hill (16.79) was found in T11 (PM+50% RDF) which was 
statistically similar with T14 (compost + 50% RDF) and T10 (FYM + 50% RDF). 
Control showed minimum fertile tillers per hill. This might be due to optimum 
accessibility of the required nutrients (11). Furthermore, fertile tillering also 
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depends primarily upon soil physical conditions that were superior due to 
addition of poultry manure (34). 
 
Organic manures in combination with inorganic fertilizers influenced the 
panicle length significantly over control (Table 2). Maximum panicle length 
(26.79 cm) was recorded in T14 followed by T11 (25.67 cm), T2 (25.59cm) and 
T10 (25.17cm) Minimum panicle length (22.24 cm) was recorded in control. 
Increase in panicle length in response to combined use of organic and 
inorganic fertilizers is might be due to more availability of macro as well as 
micro nutrients (8, 6). 
 
The number of grains per panicle contributes materially towards the final 
grain yield. Number of grains per panicle differed significantly for different 
treatments (Table 2). Maximum number of grains per panicle (138.64) was 
observed in T2 which was statistically at par with poultry manure + 50% of 
RDF (138.06) and compost + 50% of RDF (137.55). Minimum number of 
grains per panicle (107.89) was observed in control. More number of grains 
per panicle in treatments T2, T11 and T14 might be due to enhanced 
consumption of phosphorus alone and in combination with organic manures, 
as being a part of DNA, phosphorus played an imperative role in building 
genetic parts of the plant (33, 17, 4). 
 
The data pertaining to the number of panicles per hill against various 
combinations of organic and inorganic sources of nutrients reveal that PM 
along with 50% of RDF produced maximum number of panicles per hill (8.41) 
followed by compost along with 50% of RDF (8.35) (Table 2). Significant 
lowest number of panicles per hill (6.04) was observed in control. More 
number of panicles per hill might be due to more availability of macro as well 
as micro plant nutrients with the addition of organic matter in to soil (32). 

 
The weight of single grain indicates the extent of grain development which is 
an important yield determinant. Organic and inorganic manures had 
significant effect on 1000 grain weight (Table 3). Maximum 1000 grain weight 
(21.12 g) was recorded in T11 (PM+50% RDF) which is statistically similar 
with T2 and T14. Minimum 1000 grain weight (16.22 g) was recorded in 
control. Increase in 1000 grain weight from the plot receiving poultry manure 
and compost in combination with 50% RDF and 100% recommended dose of 
fertilizer might be due to optimum accessibility of required plant nutrients as 
compared to other treatments (36). 
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Table 3.  Effect of organic and inorganic manures on the yield parameters of rice. 
 

Treatments  1000 grain 
weight  

(g) 

Increase or 
decrease over 

control (%) 

Biological 
yield 
(t/ha) 

Increase or 
decrease 

over control 
(%) 

T1= Control 16.22f - 9.11e - 
T2= 100 % RDF 21.03a 22.87 10.16a 10.33 
T3= Sesbania 18.62cde 12.89 9.48d 3.90 
T4= Farmyad manure 18.19de 10.83 9.53d 4.40 
T5= Poultry manure 18.97bcde 14.49 9.59bcd 5.01 
T6= Rice straw  17.93e 9.53 9.33de 2.36 
T7= Mung bean residues  17.99e 9.83 9.43de 3.39 
T8=Compost 18.67bcde 13.12 9.59cd 5.01 
T9= Sesbania + 50% RDF 19.52bc 16.90 10.01a 8.99 
T10= FYM + 50% RDF 19.94ab 18.65 9.96a 8.53 
T11= Poultry manure+50%RDF 21.12a 23.20 10.19a 10.59 
T12= Rice straw + 50% RDF 19.587bc 17.19 9.90abc 7.98 
T13= Mung bean residues+50%RDF 19.29bcd 15.91 9.94ab 8.35 
T14=Compost + 50% RDF 20.97a 22.65 10.15a 10.24 
LSD at P = 0.05 1.2845 - 0.3531 - 
 Grain yield 

(t/ha) 
Increase or 

decrease over 
control (%) 

Harvest 
Index (%) 

Increase or 
decrease 

over control 
(%) 

T1= Control 3.04e - 33.38d - 
T2= 100 % RDF 4.41ab 31.06 43.36a 23.02 
T3= Sesbania 3.35d 9.25 35.39cd 5.68 
T4= Farmyad manure 3.36d 9.52 35.27cd 5.36 
T5= Poultry manure 3.53d 13.88 36.81c 9.31 
T6= Rice straw  3.29de 7.59 35.20cd 5.17 
T7= Mung bean residues  3.24de 6.17 34.40cd 2.96 
T8=Compost 3.49d 12.89 36.397c 8.29 
T9= Sesbania + 50% RDF 4.03c 24.56 40.25b 17.07 
T10= FYM + 50% RDF 4.15bc 26.74 41.68ab 19.91 
T11= Poultry manure+50%RDF 4.47a 31.99 43.76a 23.72 
T12= Rice straw + 50% RDF 3.94c 22.84 39.82b 16.17 
T13= Mung bean residues+50%RDF 4.00c 24.00 40.21b 16.98 
T14=Compost + 50% RDF 4.39ab 30.75 41.74ab 20.028 
LSD at P = 0.05 0.3091 - 2.7546 - 

 

The results presented in Table 3, showed prominent increase in biological 
yield by the use of different organic and inorganic manure combinations. 
Maximum biological yield (10.19 t/ha2) was recorded in T11 which was 
statistically at par with T2, T9, T10 and T14. Significant lowest biological yield 
(9.11 t/ha) was obtained from control (T1). Higher biological yield might be 
due to the increase in growth and yield attributes (13). 
 
Maximum grain yield (4.47 t/ha) was recorded in T11 (PM @ 10 t/ha + 50% 
RDF) which was followed by T2 (4.41 t/ ha) and T14 (4.39 t/ha). Among the 
organic fertilizers applied separately, poultry manure, compost and farmyard 
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manure showed better results. Minimum grain yield (3.04 t/ha) was recorded 
in control. Organic matter provided the micro nutrients and increased the 
cation exchange capacity of soil thus improved nutrients availability which in 
combinations with inorganic fertilizers enhanced the growth and yield (28). 
 
Harvest index (HI) is the ratio of seed yield to total above ground plant yield. 
Analysis variance of harvest index shows that there were significant 
differences among different manures regarding harvest index on the 
probability level of 5%. According to means comparison, poultry manure @ 
10t/ha + 50% of RDF had highest HI (43.76%) while control had lowest 
harvest index (Table 3). Higher yield and harvest index of poultry manure + 
50% of RDF indicates better partitioning of photosynthetic substance to 
economic yield. Appreciably high harvest index shows the efficiency of 
converting biological yield into economic yield (19). 

 
CONCLUSION 

 
From the above results it is concluded that combined application of organic 
manures and inorganic fertilizers improve the growth and yield of rice. 
Application of poultry manure @ 10t/ha in combination with 50% of RDF 
increased grain yield of rice by 32%. The higher yield obtained with 
integrated use of organic manure and inorganic fertilizers was attributed to 
increased nutrient availability and uptake, resulting in greater number of 
fertile tillers, number of grains per panicle, number of panicles per hill, filled 
grains per panicle, 1000 grain weight, biological yield, grain yield and harvest 
index. Thus use of organic manures and inorganic fertilizers should be 
included in integrated crop management for sustainable agriculture. 
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