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Abstract:  A  A field experiment was conducted at Sher-e- Bangla Agricultural University research farm during boro
season of 2012 to evaluate the effect of integrated nutrient management on grain yield and soil properties. Treatment
(T5) comprising the integrated use of 100 kg N/ha from urea along with 40 kg N/ha from cowdung produced the highest
grain yeild.  The  maximum organic  matter  and  the  total  nitrogen  content  (0.070%) of  post  harvest  soils  were  also  found  in  T 5

treatment. The highest available P (11.77 ppm) and exchangeable potassium (22.42 me/100g soil) were  found in treatment T6 (100 kg
N/ha from urea along with 40 kg N/ha from vermicompost). As a result of integrated nutrient management, cowdung
and vermicompost alone or with the combination of nitrogenous fertilizer insignificantly decreased soil pH, slightly
increased total N, available P and exchangeable K in post harvest soils compared to initial soils of the experimental
field.
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Introduction
Rice  is  the  staple  food  containing  carbohydrate  and
cultivated  throughout  the  area  of  Bangladesh  covering
about  80%  of  the  total  cropped  area  and  it  constitutes
about 97% of the total  cereal  production of  the country
(Bari et al., 1997). About 6.03 million hectares of land are
used for rice cultivation; the total  production was 26.53
million metric tons during 2005-2006 (BBS- 2006). Out of
total  rice  production  in  this  country  about  45%  comes
from Aman and the rest 8% and 47% come from Aus and
Boro  crops,  respectively  (BBS,  2006).  The  total
production of rice in Bangladesh is not sufficient to feed
for the peoples of the country due to the lack of proper
nutrient management. Consistent and indiscriminate use of
chemical fertilizers has caused serious damage to the soil
health and ecology. There has been a gradual declining or
stagnation trend in the yield almost all over the country
which  might  be  due  to  imbalance  use  of  inorganic
fertilizer,  less  use  of  organic  manure.  To get  maximum
yield  through  the  application  of  organic  and  inorganic
fertilizer is best option. Integrated nutrient management is
essential for the improvement of soil health and increase
crop production. The organic manures viz. cowdung and
vermicompost may be used as an alternative source of N
which increases the efficiency of applied N (Saravana  et
al.,  1987).  Combined  application  of  cowdung  and
vermicompost  along  with  chemical  nitrogen  fertilizers
improve  soil  health  and  productivity  but  use  of  only
nitrogenous fertilizer for a long period causes deterioration
of physical  condition, organic  matter  status  and reduces
crop  yield.  Now-  a-  days,  it  is  the  demand  of  time  to
develop  an  integrated  nutrient  management  program for
higher  crop  yield  and  sustain  soil  health,  ultimately
increase  the  crop  sustainability.  Keeping  these  facts  in
mind the present study was undertaken to investigate the
effect  of  cowdung  and  vermicompost  along  with
nitrogenous fertilizer on crop yield and soil properties.   

Materials and Methods
The experiment was carried out at research farm of
Sher-e-Bangla  Agricultural  University,  Dhaka-1207
during  Boro  season of  2011-2012.  BRRIdhan29  a
high yielding variety was used as the test crop. The
seedlings were raised in nursery bed and the proper
care was taken.  The  initial  soil  sample  was  collected

from  the  experimental  field  before  manuring  and
fertilization.  The collected  soil  samples  were  air  dried,
ground and passed through 2mm sieve. The samples were
then  analyzed  for  physical  and  chemical  properties
presented in Table 1.

Table  1. Physical  and  chemical  properties  of  the
initial soils sample  

Physical properties Value
Sand (%) 17.60
Silt (%) 47.40
Clay (%) 35.00
Porosity (%) 44.5
Texture Silty loam
Bulk density (g/cc) 1.30
Particle density (g/cc) 2.52
Chemical properties Value
Soil pH 5.70
Organic Carbon (%) 0.89
Total N (%) 0.073
Available P (mg /kg soil) 16.90
Exchangeable K (meq/100 g soil) 0.12

Land  was  prepared  for  the  cultivation  of
BRRIdhan29.  The  experiment  was  laid  out  in  the
Randomized Complete  Block Design (RCBD). The
entire  experimental  area was divided into 3 blocks
representing  the  replications  and  each  block  was
subdivided into 12 unit plots and the total number of
unit plots was 36. The unit plot size was 3.5 m × 2.0 m.
The treatments  were comprised as T1:  (140kg N/ha from
urea  +  PKS  and  Zn  as  per  recommendation),  T2120kg
N/ha  from  urea+  20  kg  N/ha  from  cowdung,  T3:120kg
N/ha  from  urea+  20  kg  N/ha  from  vermicompost,  T4:

120kg N/ha from urea+ 10 kg N/ha from cowdung+10kg
N/ha from vermicompost, T5:  100kg N/ha from urea+ 40
kg N/ha from cowdung, T6:  100kg N/ha from urea+ 40 kg
N/ha from vermicompost,   T7:  100kg N/ha from urea+ 20
kg N/ha from cowdung, +20 kg N/ha from vermicompost,
T8:  80kg N/ha from urea+ 60 kg N/ha from cowdung, T9:

80kg N/ha from urea+ 60 kg N/ha from vermicompost, T10:

80kg  N/ha  from  urea+  30  kg  N/ha  from
cowdung+30kgN/ha  from vermicompost,  T11:  70kg N/ha
from cowdung+ 70 kg N/ha from vermicompost, T12: No
chemicals  and  no  manures)  were  randomly  distributed
within each block.  PKS and Zn were used as basal dose
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and the  Urea was top dressed in three equal installments
(splits) at 15, 35 and 60 days after transplanting. Treated
nutrient  was  nitrogen  from  urea  along  with  well
decomposed cowdung and vermicompost. Thirty five days
old seedlings were transplanted in the experimental plots
on  10  January,  2011  in  Boro  season.  Necessary
intercultural operations like weeding and irrigations were
done as and when necessary. The crops were harvested
plot wise at maturity on 11 may 2011. The post harvest
soils  were  chemically  analyzed  by  the  following
methods, soil pH by glass electrode pH meter (Jackson
1988),organic  matter  by  wet  oxidation(Nelson  et
al.1982), total nitrogen by micro kjeldahl (Bremmer and
Mulvaney  ,1982),  available  phosphorus  by  0.5M
NaHCO3  extraction  (Olsen  et  al.,1954)  and  the
exchangeable potassium by ammonium acetate extraction
(Peterson,  2002)  method.  The  data  were  analyzed
statistically by using MSTATC program and the means
were  compared  according  to  LSD  at  5%  level  of
significant. 

Results and Discussion
pH  of  post  harvest  soil:  pH  of  post  harvest  soil
insignificantly  varied  among  the  different  levels  of
cowdung  and  vermicompost  along  with  urea  (Table  2).
Treatment T2 showed the highest pH (6.50) and T12  is the
lowest  pH  (6.18).  A slight  decrease  of  pH  in  the  post
harvest soil compared to the initial soil.
Organic  matter:  Organic  matter  was  significantly
influenced  by  different  levels  of  cowdung  and
vermicompost  along with chemical  nitrogen  fertilizer  of
post harvest soil (Table 2). The level of organic matter was
increased due to the combined application of cowdung and
vermicompost with urea. The maximum organic matter of
soil (2.80%) was recorded from T5 which was statistically
identical to all the treatments except T1, T10 and T12. The
lowest  organic  matter  content  (1.02%)  was  recorded  in
control (T12).  Xu et al. (2008) reported that application of
chemical  fertilizer  with  organic  manure  increase  soil
organic matter.

Table 2. Effect  of integrated nutrient management on the pH, organic matter and NPK content in post harvest soil of
BRRIdhan29

Treatment pH
Organic matter

(%)
Total N

(%)
Available P

(ppm)
Exchangeable K
(me/100g soil)

Grain yield
(t/ha)

T1 6.320 1.10b 0.050d 10.10ab 8.25g 7.67a
T2 6.500 2.45ab 0.060cd 10.26ab 18.44cd 6.45bcd
T3 6.360 2.60a 0.063abc 11.40ab 19.44bc 6.65bcd
T4 6.370 2.75a 0.065ab 11.06ab 20.48b 5.92cd
T5 6.390 2.80a 0.070a 11.62a 17.49d 7.72a
T6 6.120 2.50ab 0.068a 11.77a 22.42a 5.75de
T7 5.990 2.50ab 0.068a 9.740b 16.67d 6.93ab
T8 6.110 2.70ab 0.065ab 10.72ab 11.12f 7.04ab
T9 5.960 2.50ab 0.059cd 10.84ab 11.83f 6.77abc
T10 6.160 2.90b 0.054d 9.673b 14.39e 6.84abc
T11 6.280 2.50ab 0.052d 9.997ab 16.95d 4.80ef
T12 6.183 1.02c 0.026e 10.04ab 7.32g 4.42f
CV (%) NS NS 5.65 10.18 7.10 9.12

 Means in a column followed by same letter (s) are not significantly different at 5% level of significance by LSD

Total nitrogen content:  The combined effect of different
levels of cowdung and vermicompost with the association
of  chemical  nitrogen  fertilizer  on  total  nitrogen  content
was  significant  (Table  2).  The  highest  total  nitrogen
(0.070%) was recorded at T5 treatment receiving   100 kg
N from urea  with the combination of  40 kg N/ha  from
cowdung.  The  effect  of  this  treatment  was  statistically
similar to T3, T4 and T7. The lowest total nitrogen content
(.026%) was recorded T12 treatment.
Available  Phosphorus:  A  significant  difference  in
available  phosphorus  content  was  observed  at  different
levels of cowdung and vermicompost along with chemical
nitrogen fertilizer (Table 2). The highest available P (11.77
ppm) in post harvest soil was recorded in T6 treatment and
the lowest was noted in T12 treatment. 
Exchangeable  potassium:  There  was  a  significant
difference  among  the  treatments  in  recording
exchangeable  potassium  content  of  post  harvest  soil
(Table2).  The maximum exchangeable  potassium (22.42
me/100g  soil)  was  found  in  treatment  T6 which  was
statistically  superior  to  the  rest  of  the  treatments.  The

lowest  exchangeable  potassium  content  (7.32me/100g
soil) was found in control (T12) treatment.
 Grain yield:  Grain yield was significantly influenced by
different fertilizer treatments (Table 2). The maximum dry
grain yield (7.72 t/ha) was recorded in T5 treatment which
was statistically similar to T1, T7, T8, T9 and T10 treatments.
The lowest dry grain yield (4.42 t/ha) was obtained from
the control (T12) treatment. 
Integrated  use  of  chemical  fertilizer  (urea)  and
organic  manure  (cowdung  and  vermicompost)
insignificantly  decreased  soil  pH  and  increased
organic matter. Total N, available P, exchangeable
K in post  harvest  soils  and grain yield of BRRI
dhan29  were  significantly  increased  due  to
integrated nutrient management.
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