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Abstract 

Continuous cultivation of highly exhaustive cropping sequence in most of the 
irrigated fertile lands has resulted in the decline of soil physico-chemical condition in 
general and particularly soil organic matter (SOM) content. The experiment was laid 
out inasplit- plot design with irrigation (I1: traditional irrigation i.e. continuous 
flooding, I2: saturated condition, I3: Alternate wetting and drying) in main plots and 
fertilizers treatments: T0 = Control, T1 =100% (Recommended dose of chemical 
fertilizer), T2 =50% RDCF + 5 ton cowdung ha- 1, T3=70% RDCF + 3 ton 
cowdung ha-1, T4 =50% RDCF + 5 ton compost ha-1, T5 =70% RDCF + 3 ton 
compost ha-1, T6 = 50% RDCF + 3.5 ton poultry manure ha-1, T7 =70% RDCF + 
2.1 ton poultry manure ha-1to the sub - plots. The rice yields were not significantly 
affected by different irrigation but higher grain yields were obtained in continuous 
flooded irrigation. The treatment T7 gave higher Boro and T. Aman rice yields. The 
higher Boro rice grain yields were obtained from I1T7 (70% RDCF + 2.1 ton poultry 
manure ha-1 with continuous flooded irrigation) followed by I3T7 (alternate wetting 
and drying + 70% RDCF + 2.1 ton poultry manure ha-1). The 100% RDCF was 
applied to T. Aman rice resulted residual effects of fertilizer and the higher T. Aman 
rice yields were recorded in I2T2 (saturated condition + 50% RDCF + 3 ton 
cowdungha-1) followed by I2T3 (saturated condition + 50% RDCF + 3 ton 
cowdungha-1) treatment combinations due to more residual effects of inorganic plus 
manure application during Boro rice cropping. The highest organic matter level was 
found in post-harvest soils where inorganic fertilizer plus cowdung were used and 
soil pH increased by using poultry manure. The higher levels of available P and K 
concentrations were observed in the post experiment soils where fertilizer and 
manure were applied.  

 

Introduction 

Rice-rice is the most important cropping system in Bangladesh. Continuous cultivation of this 
highly exhaustive cropping sequence in most of the irrigated fertile lands has resulted in the 
decline of soil physico-chemical condition in general and particularly soil organic matter (SOM) 
content. Organic matter decomposition, nutrient mineralization, leaching and efficiency of 
fertilizer and manures in rice field are greatly affected by the soil moisture level. The yield of rice 
is low in Bangladesh than in the other rice growing countries like South Korea and Japan (FAO, 
1999). Organic and chemical fertilizers are applied for higher yield and improvement of soil 
fertility and physico-chemical properties. More nutrients are leached out from soil when more 
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irrigation water is added during Boro rice growing period. Moisture levels affect the organic 
matter accumulation and mineralization. Yang et al. (2004) reported that application of chemical 
fertilizers with farmyard manure or wheat or rice straw in alternate wetting and drying condition 
increased N, P, & K uptake by rice plants. 

Organic manure can supply a good amount of plant nutrients thus can contribute to crop yields. 
The integrated approach by using the organic and inorganic sources of nutrients helps to 
improve the efficiency of nutrients. Water input can be reduced by reducing ponded water 
depths to soil saturation or by alternate wetting/drying. Increasing water scarcity necessitates the 
development of irrigated rice systems that require less water than traditional flooded rice. In 
irrigated aerobic rice systems, rice grows in non-flooded and saturated irrigation. The present 
research work was, therefore, undertaken to find out the effect of chemical fertilizers and organic 
manure on the productivity and fertility and nutrient availability in Boro-T. Aman rice cropping 
pattern. 

 

Materials and Methods 

Field Characteristics 

The experiment was conducted in the field of experimental farm at Sher-e-Bangla Agricultural 
University (SAU), Dhaka during January, 2012 to December, 2014. The area belongs to the 

Tejgaon soil series of Madhupur Tract (AEZ 28) having 2874N latitude and 9035 E longitude 
with an elevation of 8.2 meter from sea level. The soil of the experimental field classified as 
Deep Red Brown Terrace Soils in Bangladesh soil classification system (UNDP and FAO, 1988). 
The soil is a silt loam with 6.4 pH, 1.12% organic matter (Walkley and Black, 1975), 0.08% 
total N (Micro Kjeldahl method; Bremner and Mulvaney, 1982), 12.0 μg g-1 available P (0.5M 
NaHCO3 extractable; Olsen and Sommers, 1982) and 22.5 μg g-1 exchangeable K (1MNH4OAc 
extractable; Page et al., 1982). 
 

Experimental design and treatment  

The experiment was laid out in a split plot design assigning irrigations to the main plots and 
fertilizer treatments to the sub-plots with three replications. Three Irrigation treatments (I1= 
Continuous flooding (3-4 cm water), I2= saturated condition (disappearance of water on the 
surface) and I3: Alternate wetting and drying) and eight fertilizer treatments T0: Control, T1: 
100% Recommended dose of chemical fertilizer (RDCF), T2: 50% RDCF + 5 tha-1 cowdung, T3: 
70% RDCF + 3 tha-1 cowdung, T4: 50% RDCF + 5 tha-1compost, T5: 70% RDCF + 3 tha-1 
compost, T6: 50% RDCF + 3.5 tha-1 poultry manure, T7: 70% RDCF + 2.1 tha-1 poultry 
manure were applied in the experiment during Boro rice cultivation. 
 

Field Experiment 

The land was leveled and the experimental plot was partitioned into the unit plots. Treatment 
wise cowdung, compost, and poultry manures were applied before four days of final land 
preparation. There were 1.46% N, 0.29% P, 0.74% K in cowdung; 2.2% N, 1.99% P, 0.82% 
K in poultry manure and 1.49% N, 0.28% P, 1.60% in water hyacinth compost. TSP, MoP, 
gypsum, zinc sulphate and one third urea were applied during final land preparation. The 
remaining one third urea was applied at 30 DAT and another one third at 55 DAT. The 
fertilizer and manures were mixed in the soils of the plots. The first crop boro rice var. BRRI 
dhan29 was transplanted during first week of January, 2012 and second crop T. Aman rice (var. 
BRRI dhan32) was transplanted in July 2012. The 35-day old seedlings for Boro rice (dry 
season rice) and T. Aman (Wet season rice) were transplanted with a spacing of 20 cm × 20 cm. 
Intercultural operations were done whenever required. 
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After harvest of Boro rice, T. Aman rice was transplanted and grown in rainfed condition 
without any manure application in soil but recommended dose (N100P15K45S12Zn2) was applied. 
Supplemented irrigation was applied as per irrigation treatments during T. Aman growing 
period. The yield and yield parameters were recorded for each crop. Similarly, third crop Boro 
rice (2013), fourth crop T. Aman rice (2013) and fifth crop Boro rice (2014) were grown in the 
same plots with the application of similar fertilizer and irrigation treatments. After harvest of fifth 
crop, treatment wise post- experimental soils were collected from 0-15cm depth and analyzed 
for N, P, K, pH and soil organic matter content by using standard methods. 
 
Soil analysis: 
Soil pH was measured by glass electrode pH meter using soil-water ratio 1:2.5 (McLean, 1982). 
Organic matter content was estimated by wet oxidation method (Walkley and Black, 1975).  The 
total N contents in soil were determined by micro-Kjeldahl method (Bramner and Mulvaney, 
1982). The soil P (Olsen and Sommers, 1982) and K (Page et al.,1982) were determined by 
using spectrophotometer and flame photometer, respectively. 
 
Statistical analysis 
The data obtained for different parameters were statistically analyzed and significance of the 
difference among the treatment means was estimated by the Duncan’s Multiple Range Test 
(DMRT) at 5% level of probability. 

 

Results and Discussion 

Effects of irrigation, fertilizer and manure (Boro rice) 

The number of effective tillers hill-1 was significantly influenced by irrigation in first crop Boro 
rice and the highest number of effective tillers hill-1 was found in continuous flooded condition 
(I1) and lowest in I3 (alternate wetting and drying) (Table 1). Higher yields of first and third Boro 
rice crops were found in continuous flooded condition which was closely similar to other 
irrigation treatments (Table 1).   
 
Table 1. Effects of irrigation on the effective tillers hill-1, grain and straw yield of first (Boro), 

second (T. Aman) and third (Boro) rice crops 

Treatments 
 

Number of effective 
tillers hill-1 

Straw yield  
(t ha-1) 

Grain yield 
(t ha-1) 

1st 
crop 

2nd 
crop 

3rd 
crop 

1st 
crop 

2nd 
crop 

3rd 
crop 

1st 
crop 

2nd 
crop 

3rd 
crop 

I1 13.8a 7.15 12.52 7.07 5.98 7.02 7.06 4.37 6.38 
I2 11.3b 7.27 12.89 7.08 6.53 6.81 6.94 4.81 6.05 
I3 12.6ab 6.94 13.03 6.82 6.52 6.81 6.82 4.58 6.19 

I1=Continuous flooded; I2= Saturated condition; I3= Alternate wetting and drying 
In a column figures having similar letter(s) do not differ significantly whereas figures with dissimilar letter(s) differ 
significantly as per DMRT 

 
Among the different fertilizer treatments, T3 showed maximum number of effective tillers hill-1 
(13.9) in first crop Boro rice which was statistically similar to T7 (70% RDCF + 2.1 ton poultry 
manure ha-1) treatment. In first crop, T7 showed the maximum plant height (89.67 cm) which 
was statistically similar to all other treatments except T0 (control). In second crop (T. Aman rice), 
the residual effect of T7 and renewal application of chemical fertilizer showed the highest 
number (7.6) of effective tillers hill-1. Treatment T4 followed by T3 showed the maximum plant 
height (124.9 cm) and panicle length (26.06 cm) which was statistically similar to all fertilizer 
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treatments except T0. In the third crop Boro rice, the highest number of effective tillers hill-1 
(14.1) was found in T7 treatment and higher plant height, panicle lengths and number of filled 
grains panicle-1 were found in organic plus inorganic treatments (Table 2). The lowest number of 
effective tillers hill-1, plant height, and filled grains panicle-1 were observed in T0 treatment.   

Different fertilizer treatments showed significant variations in respect of grain and straw yields in 
first, second and third rice crops (Table 3). The highest straw yield of first crop was obtained in 
T3 treatment which was statistically similar to T4, T5 and T7and the lowest straw yield was 
obtained in T0 treatment. The highest grain yield (7.47 t ha-1) of first crop was observed in the 
T7 treatment which was statistically similar with the T1, T3, T4 and T5 and the lowest grain yield 
(5.02 t ha-1) was observed with T0 treatment. The highest straw yield of second crop (6.78          
t ha-1) was obtained in T2 treatment which was statistically similar to all other treatments except 
T0. The highest grain yield of second crop was observed in the T7 treatment which was 
statistically similar to all other treatment except T0 (control and the lowest grain yield (3.79 tha-1) 
was observed with T0 where no fertilizer was applied. The highest straw yield of third crop (7.72 
t ha-1) was obtained in T1 (100% RDCF) treatment which was statistically similar to T3, T5. T6 

and T7 treatments and the lowest straw yield was obtained in T0treatment. The highest grain 
yield of third crop was observed in the T1 and T7 treatments and the lowest grain yield (5.02 t 
ha-1) was observed with T0 where no fertilizer was applied. 
 

Table 2. Effects of nutrient sources on the effective tillers, plant height and panicle length of first 
(Boro), second (T. Aman) and third (Boro) rice crops 

Treatments 

Number of effective tillers 
hill-1 

Plant height 
(cm) 

Panicle length 
(cm) 

1st crop 2nd crop 3rd crop 1st crop 2nd crop 3rd crop 2nd crop 3rd crop 

T0 11.8c 6.77 10.53c 77.89b 105.79b 73.02b 23.36b 22.47c 
T1 13.6ab 7.31 13.87a 89.33a 123.34a 85.57a 24.70ab 25.04ab 
T2 12.3abc 6.76 11.13bc 85.55a 124.44a 86.46a 26.51a 24.57ab 
T3 13.9a 7.27 13.22a 87.55a 122.65a 86.57a 26.06a 24.74ab 
T4 12.8abc 7.36 12.73ab 86.88a 124.99a 84.20a 25.55a 24.75ab 
T5 11.6c 6.64 13.22a 87.33a 123.36a 84.83a 25.31ab 25.68a 
T6 12.0bc 7.31 13.73a 86.44a 121.15a 87.55a 25.16ab 24.41b 
T7 12.4abc 7.56 14.07a 89.67a 124.80a 84.53a 25.24ab 24.84ab 

In a column figures having similar letter(s) do not differ significantly whereas figures with dissimilar letter(s) differ 
significantly as per DMRT 
 
 

Table 3. Effects of nutrient sources on the filled grains panicle-1, grain and straw yield of first 
(Boro), second (T. Aman) and third (Boro) rice crops 

Treatments Filled grains 
panicle-1 

Straw yield(t ha-1) Grain yield(t ha-1) 

1st 
crop 

3rd crop 1st crop 2nd crop 3rd crop 1st crop 2nd 
crop 

3rd crop 

T0 99.7b 83b 5.63 c 5.201b 4.03c 5.02 c 3.79b 3.47d 
T1 130.6a 107a 7.01 b 6.71a 7.72a 7.40 a 4.81a 7.01a 
T2 108.0a 129a 7.01 b 6.78a 6.91b 6.86 b 4.71a 6.40abc 
T3 122.7a 113a 7.55 a 6.10ab 7.48ab 7.41 a 4.56a 6.91ab 
T4 123.3a 121a 7.23 ab 6.29ab 6.81b 7.19 ab 4.48a 6.21c 
T5 122.3a 116a 7.14 ab 6.65a 7.23ab 7.24 ab 4.50a 6.32bc 
T6 114.2a 129a 7.01 b 6.55a 7.61a 6.95 b 4.85a 6.78abc 
T7 109.1a 121a 7.36ab 6.48a 7.25ab 7.47 a 4.98a 7.01a 

In a column figures having similar letter(s) do not differ significantly whereas figures with dissimilar letter(s) differ 
significantly as per DMRT 
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Interaction effects of irrigation and fertilizer   

The highest grain yield of first crop Boro rice (7.93 t ha-1) was recorded with the treatment 
combination I1T7 which was statistically similar to I1T2, I1T3, I2T5, I2T3, I2T4, I2T5, I3T3 I3T5 and 
I3T5 treatment combinations and the lowest grain yield (4.48 t ha-1) was found in I3T0 treatment 
(Table 4). The highest grain yield of second (5.34 t ha-1) and third crops (7.36 t ha-1) were found 
in I2T7 and I2T7 treatment combinations, respectively. These results indicate that 70% nutrient 
from inorganic fertilizer and 30% nutrient from poultry manure or cowdung or compost with 
continuous flooding or saturated condition or alternate wetting drying performed better for 
increasing the yield of Boro rice and similar results in the second crop T. Aman rice due to the 
combined application manure and fertilizer. Among the manure poultry manure performed 
better with different levels irrigation. 
 

Table 4. Interaction effect of fertilizer and irrigation on the grain and straw yields of first (Boro 
rice), second crop (T. Aman rice) and third crop (Boro rice) 

Treat. Ist Crop 2nd Crop 3rd Crop 

Grain yield (t ha-1) 

 I1 I2 I3 I1 I2 I3 I1 I2 I3 

T0 4.91e 5.66d 4.48e 3.71 3.86 3.81 3.43 3.48 3.51 

T1 7.51ab 7.53ab 7.15b 4.96 5.24 4.23 6.86 7.26 7.03 

T2 7.32ab 6.37c 6.90bc 4.66 4.89 4.59 6.78 5.82 6.60 

T3 7.32ab 7.42ab 7.50ab 4.25 4.46 4.97 7.29 6.69 6.75 

T4 7.30ab 7.27ab 7.00bc 4.19 4.46 4.78 6.55 6.40 5.67 

T5 7.18b 7.32ab 7.21ab 4.01 4.96 4.52 6.31 6.30 6.35 

T6 7.04bc 6.90bc 6.91bc 4.16 5.23 5.15 6.53 6.36 6.23 

T7 7.93a 7.08bc 7.40ab 5.04 5.34 4.55 7.31 6.06 7.36 

Straw yield (t ha-1) 

T0 5.57 6.33 4.97 5.00 5.15 5.46 5.57 6.33 4.97 

T1 7.37 6.94 6.71 6.75 6.78 6.59 7.37 6.94 6.71 

T2 7.23 6.70 7.10 5.56 7.00 7.35 7.23 6.70 7.10 

T3 7.32 7.74 7.58 5.78 6.23 6.28 7.32 7.74 7.58 

T4 7.27 7.18 7.24 6.01 6.24 6.61 7.27 7.18 7.24 

T5 7.08 7.18 7.15 6.23 6.55 7.17 7.08 7.18 7.15 

T6 7.04 7.13 6.88 6.19 6.86 6.58 7.04 7.13 6.88 

T7 7.65 7.46 6.96 6.32 7.40 6.10 7.65 7.46 6.96 

In a column figures having similar letter(s) do not differ significantly whereas figures with dissimilar letter(s) differ 
significantly as per DMRT 
 

The combined effects of different doses of fertilizer and irrigation on the grain and straw yield of 
rice were not significantly different. The 100% RDCF was applied in all the treatments during T. 
Aman rice cultivation except control treatment but yields were significantly affected due to the 
application of different types of fertilizer and manure treatments in the previous Boro rice 
cultivation. Higher T. Aman rice yields (second crop) were obtained in organic plus inorganic 
fertilizer treatments with different levels of irrigation due to residual effects of fertilizer and 
manure which was applied in previous Boro rice cultivation. 

The highest straw yield (7.74 t ha-1) of third crop was obtained from I2T3 treatment 
combination. The highest grain yield of third crop (7.36 t ha-1) was recorded with the treatment 
combination I3T7 which was similar to I1T7 (7.31 t ha-1), I1T3 (7.29 t ha-1) and I2T1 (7.26 t ha-1) 
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treatment combinations. The lowest grain yield (3.43 t ha-1) was found in I1T0 treatment 
combination. This result indicated that 70% nutrient from inorganic source and 30% nutrient 
from poultry manure with the application of alternate wetting and drying performed better for 
increasing the Boro rice yield. Rahman et al. (2019) and Islam et al. (2013) found similar results 
by using manure and fertilizer in rice with different levels of irrigation. 
 
Effects of irrigation, fertilizer and manure on the growth and yield of fourth crop T. 
Aman rice  

The results showed that the yield and yield parameters of T. Aman rice were not significantly 
influenced by irrigation but significantly influenced by residual effects of fertilizer and manure 
application (Table 5). Among the different fertilizer treatments, T6 showed the highest plant 
height (123.2 cm). The maximum panicle length (25.26 cm), filled grains panicle-1 (88.1) and 
1000 seed weight (21.22 g) were found in the T5, T3 and T7 treatments respectively and the 
lowest plant height, number of effective tillers hill-1, filled grains panicle-1were observed in T0 
treatment.   

The application of fertilizers plus manure in the previous rice crops had a positive and significant 
effect on the grain and straw yield of T. Aman rice (Table 5). The highest straw yield (6.26          
t ha-1) was obtained due to the residual effect of T5 treatment which was statistically similar to all 
other treatments except T0. 
 
Table 5. Effect of fertilizer and manure on the yield parameters and yield of fourth crop T. Aman 

rice  

Treatments Plant 
height 
(cm) 

Panicle 
length 
(cm) 

Number of 
filled grains 
panicle-1 

1000-
grainweight(g) 

Straw yield 
(t ha-1) 

Grain 
yield 

(t ha-1) 

T0 104.9b 21.78c 68.37b 19.56c 4.42b 3.47b 
T1 118.6a 24.46ab 85.42a 20.78ab 6.03a 4.34a 
T2 120.7a 24.46ab 87.93a 20.22bc 5.78a 4.48a 
T3 120.8a 24.77ab 88.09a 20.44abc 6.02a 4.40a 
T4 119.9a 23.99b 83.69a 21.11ab 5.94a 4.32a 
T5 118.9a 25.26a 84.71a 21.00ab 6.26a 4.09a 
T6 123.2a 24.29b 84.77a 20.89ab 5.82a 4.07a 
T7 119.3a 24.36ab 78.84a 21.22a 5.92a 4.18a 

In a column figures having similar letter(s) do not differ significantly whereas figures with dissimilar letter(s) differ 
significantly as per DMRT 

 
The highest grain yield (4.48 t ha-1) was observed in the T2 treatment in Boro rice crops which 
was statistically similar to all other treatment except T0 (control). This result indicates that T. 
Aman rice yield was increased more due to the residual effects of fertilizer plus manure 
treatments which were applied during previous Boro rice cropping. The lowest grain yield (3.79 
t ha-1) was observed with T0 where no fertilizer was applied.  
 
Interaction effects of fertilizer and manure on the grain and straw yield of fourth crop T. 
Aman rice 

Plant height, panicle length, number of filled grains panicle-1, 1000 seed weight were not 
significantly influenced by interaction effect of irrigation and fertilizer. The grain and straw yields 
were significantly influenced by irrigation and fertilizer treatments. The highest straw yield (7.21    
t ha-1) was found in I1T5 treatment combination which was statistically similar to I1T7, I2T1, I2T2, 
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I2T3 treatment combinations. The highest grain yield of 5.35 t ha-1 was recorded in I2T2 
treatment combination which was statistically comparable to I1T5, I1T7, I2T1, I2T3 and I3T4. 
 
Table 6. Effect of irrigation and fertilizer and manure on the grain and straw yield of fourth crop 

(T. Aman rice ) 

Treat. Grain Yield (t ha-1) Straw yield (t ha-1) 

 I1 I2 I3 I1 I2 I3 

T0 3.35h 3.58fgh 3.47gh 4.45fg 4.65efg 4.16g 

T1 3.96d-h 4.87abc 4.21c-g 5.71b-f 6.65a-d 5.75a-f 

T2 3.97d-h 5.35a 4.13c-h 5.28c-g 6.88ab 5.20d-g 

T3 3.80d-h 5.09ab 4.31b-f 5.51b-g 6.70abc 5.84a-f 

T4 4.37b-f 4.02d-h 4.56a-d 5.61b-g 5.79a-e 6.42a-d 

T5 4.84abc 3.67e-h 3.77d-h 7.21a 5.90a-e 5.67b-f 

T6 3.90d-h 3.91d-h 4.42b-e 5.34c-g 6.13a-d 6.00a-e 

T7 4.56a-d 4.11c-h 3.89d-h 6.72abc 5.63b-f 5.42b-g 

In a column figures having similar letter(s) do not differ significantly whereas figures with dissimilar letter(s) differ 
significantly as per DMRT 

 

These results indicate that T. Aman rice yield was increased due to the interaction of effects of 
fertilizer and reduced irrigation treatments where fertilizer, manure were applied combined with 
reduced level of irrigation during previous Boro rice cropping (Table 6). 
 
Individual Effects of Irrigation and Fertilizer on Growth, Yield of fifth crop Boro Rice 
The number of effective tillers hill-1, plant height, filled grains panicle-1, grain yield were not 
significantly affected by irrigation but panicle length and straw yields were affected significantly 
(Table 7). The highest number of effective tillers hill-1 (13.64), were found in continuous flooded 
condition which was closely similar to (13.58) in alternate wetting and drying irrigation. The 
highest panicle length (22.29 cm) and straw yield (7.51 t ha-1) were found in I1 and lower and 
statistically similar panicle length and straw yield were recorded in I2 and I3 treatments. The 
highest grain yield (7.11 t ha-1) was found in I1treatment which was closely similar to saturated 
irrigation (6.98 t ha-1) and the lowest (6.87 t ha-1) in I3.  
 
Table 7. Effect of irrigation on the growth and yield parameter of fifth crop Boro rice  

Treatments Number of 

effective 
tillershill-1 

Plant 
height 

(cm) 

Panicle 
length 
(cm) 

Number of 
filled 

grainspanicle-1 

Straw 
yield  

(t ha-1) 

Grain 
yield  

(t ha-1) 

I1 13.64 77.40 22.29b 93.48 7.51b 7.11 

I2 13.18 76.82 21.62a 98.23 7.22a 6.98 

I3 13.58 76.36 21.75a 98.42 7.24a 6.87 

I1=Continuous flooded; I2= Saturated condition; I3= Alternate wetting and drying 
In a column figures having similar letter(s) do not differ significantly whereas figures with dissimilar letter(s) differ 
significantly as per DMRT 
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The number of effective tillers hill-1, panicle length, filled grains panicle-1, straw and grain yield 
were significantly affected by application of different fertilizer and manure (Table 8). The highest 
number of effective tillers hill-1 (14.4) was found in T1 treatment which was statistically similar to 
all other treatments except T0 (control). The higher plant height, panicle lengths, filled grains 
panicle-1 were found in organic plus inorganic treatments and lowest values were observed in T0 
treatment. The highest panicle length (22.50 cm), filled grains panicle-1 (108.5) were found in T6 
where filled grains panicle-1 was statistically similar to T4, T7, T3, T5 and T1 treatments. 
 
Table 8. Effects of fertilizer and manure on the yield parameters and yield of fifth crop Boro rice 

Treatments No. 
effective 

tillers hill-1 

Plant 
height 

(cm) 

Panicle 
length 
(cm) 

No. of filled 
grains 

panicle-1 

Straw 
yield 

(t ha-1) 

Grain yield 

(t ha-1) 

T0 10.80b 70.91 20.53b 78.3c 5.70.b 5.42e 

T1 14.36a 78.31 22.30a 94.4abc 7.78a 7.03cd 

T2 14.09a 78.37 22.28a 90.1bc 7.39a 7.07bcd 

T3 13.53a 76.13 21.64ab 100.8ab 7.66a 7.37abc 

T4 13.40a 76.69 21.95a 103.2ab 7.35a 7.19bc 

T5 14.07a 79.02 22.01a 95.7abc 7.48a 6.74d 

T6 13.62a 78.21 22.50a 108.5a 7.49a 7.40ab 

T7 13.87a 77.22 21.87a 102.5ab 7.71a 7.70a 

In a column figures having similar letter(s) do not differ significantly at 5% level whereas figures with dissimilar 
letter(s) differ significantly as per DMRT 

 

The application of fertilizers and manure had a positive and significant effect on the grain and 
straw yield of Boro rice (Table 8). The highest straw yield (7.78 t ha-1) was obtained in T1 

(RDCF) treatment which was statistically similar to all other treatments except control. The 
highest grain yield (7.70 t ha-1) was observed in the T7 treatment which was statistically similar to 
T6 treatments and lowest grain yield (5.02 t ha-1) was observed in T0 treatment. This result 
indicates that application of 70% nutrient as inorganic fertilizer and 30% nutrient from organic 
sources increased the yield and yield contributing parameters of Boro rice.  
 

Interaction Effects of Irrigation and Fertilizer on the Growth and Yield of fifth crop Boro 
rice 

The numbers of effective tillers hill-1, panicle length and straw yield were not significantly 
influenced by combined effects of irrigation and fertilizer. The maximum plant height (81.60 cm) 
and filled grains panicle-1 (119.60 cm) were obtained from I1T3 which was closely similar to 
I1T7, I3T6, I3T7 and lowest was recorded in I1T0 treatment combination (Table 9). The highest 
grain yield of rice (7.94 t ha-1) was recorded with the treatment combination I1T7 which was 
statistically similar to I1T3 (7.73 t ha-1), I1T6(7.72 t ha-1), I3T7(7.62 t ha-1), I1T4(7.60 t ha-1) and 
I3T6(7.55 t ha-1) treatment combinations and the lowest grain yield (5.26 t ha-1) was found in 
I2T0 treatment combination. The results also indicate that 70% nutrient from inorganic sources 
plus 30% nutrient from poultry manure or cowdung with continuous flooded (I1) or alternate 
wetting and drying (I3) condition produced better yield of Boro rice. The best yield performance 
was obtained from I1T7 treatment combinations followed by I1T3. Lin et al. (2011) reported that 
reduced irrigation with organic material application increased yield of rice. 
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Table 9. Interaction effect of fertilizer and irrigation on Plant height, filled grains/panicle and 

grain yield of fifth crop Boro rice  

Treat. Plant height 
(cm) 

No. of filled grains 
panicle-1 

Grain yield 

(t ha-1) 

I1 I2 I3 I1 I2 I3 I1 I2 I3 

T0 69.73h 72.43fgh 70.58gh 70.4g 80.8efg 83.8c-g 5.60i 5.26i 5.38i 
T1 78.78a-d 77.63a-e 78.53a-d 74.3fg 111.4a-d 97.6a-g 6.71gh 7.50a-e 6.87fgh 
T2 77.60a-e 77.62a-e 79.88abc 82.6d-g 85.1b-g 102.7a-f 7.08c-h 6.99d-h 7.15b-h 
T3 81.60a 74.20d-h 72.58e-h 119.6a 97.8a-g 85.1b-g 7.73ab 7.16b-g 7.22b-g 
T4 77.62a-e 77.31a-f 75.16c-g 96.5a-g 112.8abc 100.4a-f 7.60abc 7.40a-f 6.56h 
T5 79.43abc 81.60a 75.96b-f 86.1b-g 103.8a-f 97.4a-g 5.77i 7.14b-h 7.30b-g 
T6 75.98b-f 77.87a-d 80.78ab 108.0a-e 103.8a-f 113.7ab 7.72ab 6.93e-h 7.55a-d 
T7 78.47a-d 75.83b-f 77.36a-f 110.5a-e 90.3a-g 106.6a-e 7.94g 7.53a-d 7.62abc 

In a column figures having similar letter(s) do not differ significantly whereas figures with dissimilar letter(s) differ 
significantly as per DMRT 

 

Effect of irrigation, fertilizer and manure on the nutrient concentration and chemical 
properties of post-harvest field soil 

The application of manure and fertilizer in the Boro seasons influenced the OM content in soil. 
The lower level of OM matter was found in the post-harvest soils of T0 (control) and T1 (RDCF) 
treatments. The increasing levels of OM were almost similar in all the treatments where manure 
plus inorganic fertilizer were used. Similarly, higher levels of available P were found in the T2-T7 
treatments where organic plus inorganic fertilizers were used. The highest concentration P was 
found in the T7 treatment where 70% RDCF + 2.1 ton poultry manure ha-1 used. The level of 
soil N and K concentrations were increased more where inorganic and organic fertilizers were 
used. The highest K concentration was found in T5 treatment where 70% inorganic fertilizer and 
3 ton ha-1 water hyacinth compost were used. The pH of post-harvest soils increased in T6 and 
T7 treatments where poultry manure was applied in combination with fertilizer (Table 10). The 
soil organic matter, pH and nutrient levels were not significantly affected by interaction effects of 
irrigation and fertilizer treatments.  
 
Table 10. Effect of fertilizer and manure on the nutrient concentration and chemical properties 

of post-experiment soil  

Treatments Soil pH Soil organic 
matter (%) 

Total N 
(%) 

Available P 
(ppm) 

Available K 
(ppm) 

T0 6.6b 1.08c 0.079 11.23d 19.56c 
T1 6.6b 1.15bc 0.088 13.62c 28.33ab 
T2 6.6b 1.33a 0.096 15.80abc 29.44ab 
T3 6.6b 1.32a 0.096 13.82c 27.33b 
T4 6.6b 1.29a 0.092 14.26bc 30.11ab 
T5 6.5b 1.33a 0.102 15.21abc 31.94a 
T6 6.9a 1.31a 0.089 16.50ab 28.44ab 
T7 6.7ab 1.27ab 0.090 16.59a 29.61ab 

 
 

Conclusion 

The growth and yield of rice crops were not significantly affected by irrigation but higher yields 
were obtained in continuous flooded irrigation. The higher Boro rice yields were found from the 
treatments where 70% nutrient from inorganic fertilizer and 30% nutrients from organic sources 
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were applied. The poultry manure performed better compared to compost and cowdung for 
increasing the yield of Boro rice. The maxinum grain yield of Boro rice was recorded with the 
treatment combination I1T7 (continuous flooding +70% RDCF + 2.1 ton poultry manure ha-1) 
followed by I3T7 (Alternate wetting and drying + 70% RDCF + 2.1 ton poultry manure ha-1) 
treatment combination. T. Aman rice yields were significantly influenced due to the residual 
effects of applied fertilizer plus manure treatments during previous Boro cropping. Higher T. 
Aman rice yields were obtained in I2T7 (saturated condition +70% RDCF + 2.1 ton poultry 
manure ha-1) or I1T7 (continuous flooded + 70% RDCF + 2.1 ton poultry manure ha-1) 
treatment combinations. The level of soil organic matter, N, P and K concentrations increased in 
the treatments where manure plus inorganic fertilizers were used. The application of poultry 
manure increased the pH of the soil. 
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