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AGRO ECONOMIC PERFORMANCE OF BIO-SLURRY ON BORO
RICE CULTIVATION IN SOME SITES OF MOULVIBAZAR
DISTRICT
M. R. SHAHEB1, M. I. NAZRUL2 AND A. S. M. M. R. KHAN3
Abstract
Soil fertility in Bangladesh is gradually diminishing and this is now becoming a
critical issue. Biogas slurry is a renewable energy produced organic fertilizer can
be applied for maintaining the fertility of soil. In this study, a two years
experiment was conducted in the year 2011 and 2012 at the farmer’s field of
Moulvibazar district under the agroecological zone 20 (AZE-20). The overall
objective of the study was to observe the effect of bio-slurry on the
agroeconomic performance of boro rice cultivation at on-farm condition. Three
fertilizer treatments viz., T1: Soil test based (STB) inorganic fertilizer for high
yield goal (HYG), T2: Integrated Plant Nutrient System (IPNS) based inorganic
fertilizer + cowdung bio-slurry 5 tha-1 for HYG and T3: Farmer’s practice as
control i.e. average of 20 farmers fertilizer application dose in boro rice were
considered during experimentation. Results revealed that bioslurry based boro
rice production is more profitable than chemical fertilizer. The highest grain
yield (5.06 t ha-1) was recorded from IPNS with 5 t ha-1 cow dung slurry for
HYG (T2) while the lowest yield was obtained from farmer’s practice. However,
yield increase due to application of 5 t ha-1 Cowdung slurry slurry with IPNS
based inorganic fertilizer was 115 and 124% compared to STB inorganic
fertilizer and farmers followed treatment. Gross margin (Tk.65900 ha-1), benefit
cost ratio (2.59) and marginal rate of return (451) were also obtained higher in
the same treatment. Thus, nutrient package NPKSZn @102-12-25-18-2 kg +
cowdung slurry 5 tha-1 might be helpful to get increased yield and improve soil
health in AZE-20.

Keywords: Bio-slurry, IPNS, boro rice, profitability, soil health, AEZ-20.
Introduction
Soil fertility in Bangladesh is gradually diminishing and this is now becoming a
critical issue. One of the reasons is over-use as well as prolonged use of chemical
fertilizers in the soil. A good soil should have at least 2.0% organic matter (OM),
but in Bangladesh most of the soils have less than 1.5% OM and some soils have
even less than 1% OM (FRG, 2012). Sinha and Rahman (2005) stated that the
organic matter content in a soil should be over 3%, however it is now less than
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1.5% in many places. Thus, recycling of organic matter is essential for
maintaining soil fertility.
Bio-slurry produced from biogas plant rich in nutrients can be used successfully
for crop production. It is an important type of organic manure that is applied in the
form of semi liquid or compost. It contains considerable amount of plant nutrients
than cowdung, poultry manure or even in compost that improves the soil fertility.
It has no toxic or harmful effects, the nutrient quality of slurry is higher than that
of compost manure and chemical fertilizer as the minimal loss of nitrogen in
slurry is more effective as fertilizer than composted cattle dung (Islam, 2006;
BCAS, 2009). Joshi et al. (1994) reported that use of bio-slurry along with
inorganic fertilizers may be a good option for increasing soil fertility. Application
of bio-slurry gave significantly higher yield in vegetables. The preliminary
experimental results indicated that the yield of crops and vegetables could be
increased from 10 to 30 percent through the application of slurry (FAO, 1996).
Bio-slurry has proven to have positive effects on yields compared to not using any
soil amendments and fertilizers. In comparison with other organic fertilizers such
as FYM or compost, the content of readily available N for plants is higher after
bio-slurry application (Groot and Bogdanski, 2013). Bonten et al. (2014) asserted
that nutrients in bio-slurry, especially nitrogen, are more readily available than in
manure, leading to a larger short term fertilization effect. Although Moller et al.
(2008) found that the yields did not significantly differ between the different
treatments (Bio-slurry, undigested liquid slurry and solid FYM) except for spring
wheat, where the bio-slurry treatment led to higher yields due to immediate use of
the readily available NH4+-N. However, other study suggested that rice yields
increased by 23% compared to synthetic fertilizer application (Warnars and
Oppenoorth, 2014). Application of slurry can increase both late and early rice
yields to 44.3 and 31% while combined application with ammonium bicarbonate,
the rice yields can increase to 12.1% (SNV, 2011). Batsai et al. (1979) observed
that chemical fertilizer along with organic manure produced the highest cabbage
yield. Boro rice is a major crop which contributes more than 50% of total rice
production in Bangladesh. To achieve self-sufficiency in food grains production in
a sustainable manner by improving the productivity on a short and medium term
basis, sustainable intensification of rice along with non rice production are
essential. Each year biogas plants are installing all over the Bangladesh by both
the government as well as NGOs initiative. Their by-product ‘bioslurry’ is
therefore needed to apply in the soil for helping sustainability of crop production
and soil health management. Bio-slurry contains considerable amount of nutrients
and the quality is higher than that of compost manure and chemical fertilizer.
Thus, use of bio-slurry along with inorganic fertilizers may be a good option for
increasing soil fertility in Bangladesh. Research work on the biogas slurry is
lacking in acidic soil of Sylhet, Bangladesh. Therefore, the present study was
undertaken to evaluate the efficiency of bio-slurry on the performance of boro rice
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crops with the objectives: to determine the effect of bio-slurry application on soil
nutrient status, to find out the effect of bio-slurry use on the yield and yield
attributes of boro rice, and to estimate the financial performance of bio-slurry in
boro rice cultivation.
Materials and Method
The experiment was conducted at the farmer’s field at multi location testing site,
Moulavibazar under On Farm Research Division, Bangladesh Agricultural
Research Institute, Sylhet in the year 2011 and 2012. The trial was laid out in a
randomized complete block design with three replications. There were three
fertilizer treatments viz. T1: Soil test based (STB) inorganic fertilizer for high
yield goal (HYG), T2: Integrated Plant Nutrient System (IPNS) based inorganic
fertilizer + cowdung bio-slurry 5 tha-1 for HYG and T3: Farmer’s practice as
control i.e. average of 20 farmers fertilizer application dose in boro rice. The
initial soil nutrient status of the experimental soil and treatment wise nutrient
elements are presented in Tables 1 and 2. The plot size was 6m × 5m the rice
variety BRRI dhan29 was used in the trial. Thirty days aged entire amount of
cowdung slurry as per treatment were applied 4 days before final land
preparation. The whole amount of PKSB and ⅓ of N were applied during final
land preparation. The rest of N was top dressed at 21 and 45 days after
transplanting of boro rice. Twenty seven days old of boro rice seedling were
transplanted on 15 March in both the years. Plant protection measures and other
intercultural operations were done as and when necessary. The crop was
harvested on 28 June 2011 and 30 June 2012. Data on yield and yield attributes
viz., plant height, tiller per plant, panicle per m2 and 1000 grain weights were
recorded in time. Individual plot wise data on grain and straw yield were
recorded and converted into per hectare yield. Biological yield is expressed as the
combined yield of grain and straw yields while the harvest index was calculated
with the grain yield multiply with 100 and then divided by biological yield. The
partial budget and marginal analysis of cost and return was done as per Perrin et
al. (1979) and Karim and Elias (1992). The collected data were analyzed
following the ANOVA technique with the help of MSTAT-C software. The mean
differences among the treatment means were adjudged by Least Square
Difference (LSD) test (Gomez and Gomez., 1984).
Table 1. Initial soil nutrient status of the experimental plot (average of 2011 and 2012)
Elements
Value

N P (µg/g
(%)
soil)

K (meq.
S (µg/g
/100g
soil)
soil)

Zn (µg/g
soil)

OM (%)

pH

0.11

3.00

0.08

7.50

0.07

1.95

4.5

Interpretation Low

Very
low

Low

Very
low

Low

Moderate

Very strongly
acidic
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Table 2. Nutrient packages for boro rice cultivation

Treatments

N-P-K-S-Zn (kgha-1)

T1: STB inorganic fertilizer dose for HYG

125-22-55-18-2

T2: IPNS basis inorganic fertilizer +
cowdung slurry @ 5tha-1 for HYG

102-12-25-18-2 + 5 tha-1 cow
dung (CD) slurry

T3: Farmer’s practice as control (average
of 20 farmers fertilizer dose )

130-25-45-20-0

Results and Discussion
Two years results did not vary statistically, so pooled analyses were done.
Results revealed that the yield attributes and yield of boro rice (BRRI dhan29)
significantly influenced by different nutrient packages except 1000 grain weight
and straw yield (Table 4). The detailed descriptions are furnished below:
Effect of Bio-slurry Application on Soil Nutrients
The post harvest soil test analysis revealed that there were increased in soil
nutrients in bio-slurry applied experimental plot (T2: CD slurry @ 5 t ha-1 along
with IPNS based inorganic fertilizer) compared to initial soil nutrient status and
other treatments where bio-slurry were not incorporated (T1 and T3). However,
higher doses of fertilizer in farmer’s practice slightly deteriorates some of the soil
nutrients that might affect on the fertility of the soil. Soil pH was also increased
in the bio-slurry treated plot in comparison to others (Table 3). Kumer et al.
(2015) reported that biogas slurry provides huge nutrient potential for vegetative
and reproductive growth of field crops with long term sustainability and help in
reducing fertilizer demand and provide an eco-friendly way of maintaining
productivity and soil health.
Table 3. Soil nutrient status after harvest of boro rice (average of 2011 and 2012)
N
(%)

P (µg/g
soil)

K (meq.
/100g
soil)

S (µg/g
soil)

Zn (µg/g
soil)

OM (%)

pH

Initial
status

0.11

3.00

0.08

7.50

0.07

1.90

4.50

T1

0.12

3.50

0.09

8.00

0.08

1.92

4.53

T2

0.15

4.12

0.11

9.24

0.10

1.98

4.65

T3

0.10

3.00

0.07

7.40

0.078

1.85

4.48

Treatment

T1: STB inorganic fertilizer dose for HYG, T 2 : IPNS basis inorganic fertilizer + CD bioslurry @5 tha-1 for HYG and T3 : Farmer’s practice (Control)
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Effect of Bioslurry Application on Yield attributes
Plant height: Application of fertilizers following IPNS approach gave the
longest plant height of boro rice compared to the use of only inorganic fertilizers.
The highest plant height (103.91 cm) was obtained from CD slurry @ 5 t ha -1
with IPNS based inorganic fertilizer (T2) which was statistically similar to soil
test based inorganic fertilizer treatment (T3) (101.27 cm). The lowest plant height
(98.89 cm) was obtained from farmer’s practices treatment (T3) (Table 4).
Tiller per plant: Like plant height, the highest number of tillers per plant (12.33)
was obtained from T2 treatment (CD slurry @ 5 t ha-1 with IPNS based inorganic
fertilizer) which was close to T3 treatment. However, although the result was
identical with T3 and T1, the lowest tiller per plant was observed in T1 treatment
(Table 4).
Panicle per m2: The highest number of panicles per m2 (361) was obtained from
T2 treatment which was followed by T3 treatment. The lowest panicle per m2
(297) was recorded in soil test based inorganic fertilizer (T1) treatment (Table 4).
1000 grain weight: 1000 grain weight of boro rice was not influenced by the
different nutrient packages. It might be due to the genetical character of the
variety that did not show any difference in 1000 grain weight of boro rice.
However, the highest 1000 grain weight (22.59 g) was obtained from T 2
treatment which was statistically similar to T 1 treatment. The lowest 1000 grain
weight (21.22 g) was recorded in inorganic fertilizer followed by farmers practice
(Table 4).
Effect of Bioslurry Application on Boro rice Yield
Table 4 showed that the highest grain yield (5.06 t ha-1) was obtained from IPNS
with 5 t ha-1 cowdung slurry for HYG (T2), while the lowest yield was obtained
from farmer’s practice (T3). From this result, it might be evident that cowdung
slurry has a great potentiality in increasing boro rice yield. However, yield
increase due to application of CD slurry @ 5 t ha-1 with IPNS based inorganic
fertilizer (T2) was 115 and 124% compared to soil test based inorganic fertilizer
(T1) and farmers followed treatments (T3). Results revealed that straw yield of
boro rice was non significant among the nutrient management packages.
However, the highest straw yield (6.40 t ha-1) was obtained from T3 treatment,
while the lowest straw yield was found in STB inorganic fertilizer package (T 1)
treatment. Gnanamani and Kasturi Bai (1992) reported that the yield of rice grain
showed a 23% increase when soil was amended with B, compared to SF
(containing N, K and P). Similar results were also observed by Bharde (2003). A
combination of biogas slurry @ 12.5 tha-1 and 100% NPK had pronounced effect
on enhanced growth, yield attributes and yield of rice (Gurung, 1997). The
results are also in conformity with the findings of Shaheb and Nazrul (2011) who
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reported that inorganic fertilizer along with cowdung slurry @ 5 t ha-1 in IPNS
approach produced the highest yield of cabbage.
Table 4. Effect of bio-slurry on yield and yield attributes of boro rice (var.
BRRIdhan29) (pooled of 2011 and 2012)
Treatment
T1
T2
T3
LSD 0.05
CV (%)

Plant
height
(cm)

Tiller
plant-1
(nos.)

Panicle
m-2
(nos.)

101.27b 10.00b 296.67c
103.91a 12.33a 361.33a
98.89b 10.67b 321.00b
2.53
1.31
17.41
1.10
5.25
5.06

1000
grain
weight
(g)
21.55
22.59
21.22
NS
2.34

Grain Straw
Biological
Harvest
yield yield
yield
Index
(tha-1) (tha-1)
(tha-1)
4.37b
5.06a
4.07b
0.51
5.00

5.83
6.27
6.40
NS
7.37

43
45
39
-

10.13
11.33
10.47

T1: STB inorganic fertilizer dose for HYG, T 2 : IPNS basis inorganic fertilizer + CD bioslurry @5 tha-1 for HYG and T3 : Farmer’s practice (Control).

Higher crop yields due to application of bio-slurry were also reported by
Jayakumar et al. (1993), Manna and Hazra (1996) and Galli and Lalitpur (2001).
Biogas slurry increases agricultural production because of its higher content of
plant nutrients, growth hormones and enzymes (FAO, 1996). Garfi et al. (2011)
asserted that the potato yield was increased by 27.5% with bioslurry compared to
the control.
Profitability of Boro rice cultivation
The cost and return analysis of different fertilizer treatments are presented in
Table 5. The highest gross return (Tk.107470 ha-1) and gross margin (Tk.65900
ha-1) were obtained from T2 (CD slurry @ 5 t ha-1 with IPNS based inorganic
fertilizer for HYG). The variable cost was also higher in T2 because of additional
use of cowdung bio-slurry. Karim and Elias (1992) pointed that the farmers
always try to maximize their return up to the point where returns to investment
are the highest as the capital is scarce. The purpose of marginal analysis is to
reveal how the gross margin from investment increase as the amount of
investment decreases (Perrin et. al. 1989). The highest BCR (2.59) and marginal
rate of return (451) were recorded in T2 (CD slurry @ 5 t ha-1 with IPNS based
inorganic fertilizer for HYG). It indicates that if a farmer spends additional one
hundred taka, he can get an extra income of Tk. 451. Financially profitable
production of cabbage and cauliflower were also found from poultry manure
slurry @ 3 t ha-1 or CD slurry @ 5 t ha-1 with IPNS basis inorganic fertilizer in
AEZ-28 (BARI, 2008). The results are also in conformity with the findings of
Shaheb and Nazrul (2011). Thus, nutrient package NPKSZn @102-12-25-18-2
kgha-1 + cow dung slurry 5 t ha-1 might be helpful to get higher yield of boro rice
in agroecological zone 20 (AZE-20).

369

AGRO ECONOMIC PERFORMANCE OF BIOSLURRY ON BORO RICE

Table 5. Cost and return analysis of the effect of bio-slurry application on Boro rice
(var. BRRI dhan 29) (average of 2011 and 2012)
Treatment

Gross Return
(Tk.ha-1)

Total variable
cost (TVC)
(Tk.ha-1)

Gross
margin
(Tk.ha-1)

BCR
On TVC

MRR (%)

1

2

3

4 (2-3)

5 (2÷3)

6

T1

93230

39320

53910

2.37

257

T2

107470

41570

65900

2.59

451

T3

87800

37205

50595

2.36

-

T1: STB inorganic fertilizer dose for HYG, T 2: IPNS basis inorganic fertilizer + CD bioslurry @5 tha-1 for HYG and T3 : Farmers practice (Control)
N. B. Price of inputs and outputs ((Tk.Kg-1): Urea-12, TSP-22, MoP-15, Gypsum-10,
Zinc sulphate-130, CD slurry-1, Rice seed-33, Rice grain-20, and Rice straw-1.

Conclusion
From the findings of the study it revealed that bio-slurry based boro rice
production is more profitable than chemical fertilizer. The highest grain yield
(5.06 t ha-1) was recorded from IPNS with 5 t ha-1 cow dung slurry for HYG
while the lowest yield was obtained from farmer’s practice. Yield increase due to
application of CD slurry @ 5 t ha-1 with IPNS based inorganic fertilizer for HYG
was 115 and 124% compared to STB inorganic fertilizer and farmers treatments.
According to partial budget and marginal analysis, the same treatment provided
the highest gross return (Tk.107470 ha-1) and gross margin (Tk.65900 ha-1). BCR
(2.59) and marginal rate of return (451) were also recorded higher in CD slurry
@ 5 t ha-1 with IPNS based inorganic fertilizer for HYG. Farmers were found to
be highly impressed to receive higher yield of rice using cow dung slurry and
they wanted to apply bio-slurry in their field in future for receiving sustainable
crop production. Thus, it might be recommended that CD bioslurry @ 5 t ha -1
along with inorganic fertilizer in IPNS approach could be applied for boro rice
cultivation in Moulvibazar. It would be benefited for farmers to contribute more
in food security as well as sustainable crop and soil management. Hence, it is
also strongly recommended to continue this trial in other field crops including
horticultural crops as a regular basis by the concerned organizations covering all
agro-ecological zones of Bangladesh.
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