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Abstract

This study was conducted to evaluate the efficacy of different organic manure and inorganic fertilizer
on the yield and yield attributes of Boro Rice (Oryza sativa L.). The experiment consisted of 8
treatments, To: Control, T;: 100% N1goP15K45S20 (Recommended dose), T,: 50% NPKS + 5 t cowdung
ha®, Ts: 70% NPKS + 3 t cowdung ha™, T,: 50% NPKS + 4 t poultry manure ha™, Ts: 70% NPKS +
2.4 t poultry manure hal, Ts: 50% NPKS + 5 t vermicompost haland T7: 70% NPKS + 3t
vermicompost ha. At 30, 50, 70, 90 DAT and at harvest stage the tallest plant (24.18, 31.34, 44.67,
67.05 and 89.00 cm) and the greatest number of total tiller per hill (5.43, 11.64, 21.01 and 17.90) at
same DAT was recorded from Ts and the lowest was observed from T, in every aspect. The maximum
number of effective tillers per hill (13.52), the longest panicle (24.59 cm), maximum number of total
grain per plant (97.45), the highest weight of 1000 seeds (21.80 g), the maximum grain yield (7.30 t
ha™) and straw yield (7.64 t ha') was recorded from Ts treatment whereas the lowest number of
effective tillers per hill (6.07) , the shortest panicle (16.45 c¢cm) , the minimum total grain per plant
(69.13) , the lowest weight of 1000 seeds (16.73 g), the lowest grain yield (2.06 t ha™) and straw yield
(4.63 t ha™) was observed from T, treatment. Although the highest biological yield was recorded from
Ts treatment but statistically similar result were found from T, T, and T treatments. The highest
harvest index also recorded for Ts treatment. It was obvious that yield of rice can be increased
substantially with the judicious application of organic manure with chemical fertilizer.
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1. Introduction
Rice (Oryza sativa L.) is the staple food of

sources of nutrients is necessary for sustainable
agriculture that can ensure food production with

Bangladesh. Among the three types of rice, boro
rice covers about 56.66% of total rice area,
which contributes 43.24% of the total rice
production in the country (BBS, 2008). Rice is
intensively cultivated in Bangladesh covering
about 80% of arable land.

Unfortunately, the vyield of rice is low
considering the other rice growing countries like
Japan and China where the average yield is 6.7
and 6.3 t ha-1, respectively (FAO, 2004). A
judicious combination of organic and inorganic

high quality (Nambiar, 1991). Integrated use of
organic manure and chemical fertilizers would
be quite promising not only in providing greater
stability in production, but also in maintaining
better soil fertility. The long-term research at
BARI revealed that the application of cowdung
@ 5t ha'year™ improved rice productivity as
well as prevented the soil resources from
degradation (Bhuiyan, 1994). Poultry manure is
another good source of nutrients in soil. Meelu
and Singh (1991) showed that 4 t ha™ poultry
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manure along with 60 kg N ha”as urea produce
grain yield of crop similar to that with 120 kg
Nha™ as urea alone. Organic manure can supply
a good amount of plant nutrients and therefore
can contribute to crop yields. Therefore, it is
necessary to use fertilizer and manure in an
integrated way in order to obtain sustainable crop
yield without declining soil fertility. The
increasing land use intensity has resulted in a
great exhaustion of nutrient in soils. In
Bangladesh, most of the cultivated soils have
less than 1.5% organic matter while a good
agricultural soil should contain at least 2%
organic matter. Moreover, this important
component of soil is declining with time due to
intensive cropping and use of higher dose of
chemical fertilizers with little or no addition of
organic manure in the farmer's field. Soil organic
matter improves the physicochemical properties
of the soil and ultimately promotes crop
production. Evidences from different AEZ of the
country have shown a decrease in the content of
organic matter by the range of 15 to 30% over
the last 20 years (Miah, 1994). Therefore, it
would not be wise to depend only on inherent
potentials of soils for higher crop production.
More recently, attention is given on the
utilization of organic wastes, farm yard manure
(FYM), compost, vermicompost and poultry
manures as the most effective measure for the
improving soil fertility and thereby crop
productivity. The application of different
fertilizers and manures influences the physical
and chemical properties of soil and enhances the
biological activities. It is also positively
correlated with soil porosity and enzymatic
activity. Applications of both chemical and
organic fertilizers need to be applied for the
improvement of soil physical properties and
supply of essential plant nutrients for higher
yield. The present investigation was, therefore,

undertaken to develop a suitable integrated dose
of inorganic fertilizers and organic manures for
Boro rice and to observe the effects of different
levels of inorganic fertilizers and organic
manures on the yield as well as yield
components of Boro rice.

2. Materials and Methods

The experiment was conducted in the Farm
(23°46'16.18” N latitude and 90°22'36.54” E
longitude) of Sher-e-Bangla  Agricultural
University, Dhaka, Bangladesh during December
2007 to April 2008 to study the efficacy of
various organic manure and inorganic fertilizers
on the yield and yield attributes of boro rice (
BRRI dhan 29). The climate of the experimental
area is characterized by high temperature, high
humidity and medium rainfall during the kharif
season (March-September) and a scanty rainfall
associated with moderately low temperature in
the rabi season (October-February). The land
was first opened on 24 October, 2007 by a
tractor and prepared thoroughly by ploughing
and cross ploughing with a power tiller and
country plough. Finally each plot was prepared
by puddling. The experiment was laid out in a
randomized complete block design (RCBD),
with four blocks. Each block was divided into
eight unit plots as treatments with raised bunds
around. The unit plot size was 2 m x 2 m (4 m?).
The distance maintained between two blocks and
two plots were 1.0 m and 0.5 m, respectively.
Before land preparation, initial composite soil
sample were collected at 0-15 cm depth from
different spots and prepared for physical and
chemical analysis. The experimental site is fairly
level, well drained and belongs to Deep Red
Brown Terrace Soil under Madhupur Tract
(AEZ- 28). The physical and chemical
characteristics of initial soils are given in the
Table 1.
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Table 1. Some physical and chemical properties of the initial soil

Characteristics

Value

Mechanical fractions: % Sand (2.0-0.02 mm), % Silt

(0.02-0.002 mm), % Clay (<0.002 mm)

Textural class

Consistency

pH (1:2.5 soil- water)

CEC (cmolkg™)

Organic C (%)

Organic Matter (%)

Total N (%)

Exchangeable K (cmolkg™)
Available P (mgkg™)
Available S (mgkg™)

22.26,56.72, 20.75

Silt Loam
Granular and friable when dry.

5.8

17.9

0.686

1.187

0.08

0.12

19.85

14.40

Table 2. Chemical compositions of the cowdung, poultry manure and vermicompost (oven dry basis)

Name of organic

Nutrient content (%)

C:N ratio
manure C N P K S
Cowdung 36 1.48 0.29 0.75 0.21 24
Poultry manure 29 2.19 1.98 0.81 0.34 8
Vermicompost 48 2.99 0.28 1.65 0.32 15

The experiment consisted of 8 treatments. The
treatments were as follows To: Control, T1: 100%
N100P15K45S20 (Recommended dose) (Fertilizer
Recommendation Guide, 2005), T,: 50% NPKS
+ 5 t cowdung ha’, Ty 70% NPKS + 3 t
cowdung ha', T, 50% NPKS + 4 t poultry
manure ha', Ts: 70% NPKS + 2.4 t poultry
manure ha™, Ts: 50% NPKS + 5 t vermicompost
ha*and T;: 70% NPKS + 3 t vermicompost ha™.
Full amounts of TSP, MP and gypsum were
applied as basal dose. Urea were applied in 3
equal splits: one third was applied at basal before
transplanting, one third at active tillering stage
(30 DAT) and the remaining one third was
applied before panicle initiation stage (55 DAT).
The rates of manure were 3 & 5, 2.4 & 4and 3 &
5 t ha' for cow dung, poultry manure and
vermicompost per plot were calculated as per the
treatments, respectively. As organic manure
cowdung, poultry manures and vermicompost

were applied before four days of final land
preparation. Chemical compositions of the
manures have been presented in Table 2.

Seeds (95% germination) @ 5 kg ha® were
soaked and incubated for 48 hour and sown on a
well-prepared seed bed. Forty days old seedlings
of BRRI dhan 29 were carefully uprooted from
the seed bed and transplanted on 12 January,
2008 in the field. Two seedlings per hill were
used following a spacing of 20 cm x 20 cm.
Intercultural operations were done when
necessary.  Leaf roller  (Chaphalocrosis
medinalis, Pyralidae, Lepidoptera) was observed
and used Malathion @ 1.12 L ha® to control.
The crop was harvested at full maturity on 24
April, 2008. The height of plant was recorded
from the ground level to the tip of the panicle in
centimeter (cm) at the time of 30, 50, 70, 90 days
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and at harvesting stage. The number of tiller hill
! was recorded at the time of 30, 50, 70 and 90
days by counting total tillers. Data were recorded
as the average of 10 plants selected at random
from the inner 1 m? area of each plot and average
was recorded. The total number of effective tiller
hill* was counted as the number of panicle
bearing plant hill* and total number of
noneffective tillers hill’* was counted as the
number of non-panicle bearing plant hill™X. The
total number of tillers hill™* was counted as the
number of effective tillers hill* and non-
effective tillers hill™. The length of panicle was
measured with a meter scale. The total numbers
of filled grain and unfilled grain were counted
based on nature of grains present in panicle. The
total numbers of grain was counted by adding
number of filled and unfilled grain. One
thousand seeds were counted randomly from the
total cleaned harvested seeds and then weighted
in grams and recorded. The dry weight of grains
of central 1 m? area per unit plot were recorded
and finally converted to t ha™. The dry weight of
straw of central 1 m* area per unit plot were
recorded and finally converted to t ha™. The
harvest index and biological yield were
calculated with the following formula:

Economic vyield (grain wei ght)
Biological yield (Total dry weight )
Where, Biological yield = grain yield + straw
yield. The data obtained for different parameters
were statistically analyzed to find out the
significant difference of different treatments on
yield and yield contributing characters of BRRI
dhan 29. The mean values of all the characters
were calculated and analysis of variance was
performed by the 'F' (variance ratio) test. The
significance of the difference among the
treatment means was estimated by the Duncan'’s
Multiple Range Test (DMRT) at 5% level of
probability (Gomez and Gomez, 1984).

Harvest index (HI) =

3. Results and Discussion

Statistically significant variation was recorded
for plant height of BRRI dhan 29 due to the
application of various organic manure and

inorganic fertilizers at 30, 50, 70, 90 DAT and at
harvest. At the different days after transplanting
(DAT) the highest plant height (24.18 cm, 31.34
cm, 44.67 cm, 67.05 cm and 89.00 cm) was
recorded in Ts (70% NPKS + 2.4 t poultry
manure ha®) treatment which was statistically
similar (23.95 cm, 30.80 cm, 44.25 cm, 65.70 cm
and 86.54 cm) to T5 (70% NPKS + 3 t cowdung
hal) treatment at 30, 50, 70, 90 DAT and at
harvest, respectively. Whereas, at the same DAT
the lowest plant height (16.20 cm, 20.65 cm,
32.58 cm, 49.10 cm and 64.59 cm) was observed
from T, treatment, which was closely followed
(19.70 cm, 24.88 c¢cm, 39.85 cm, 58.20 cm and
76.23 cm) by Tg (50% NPKS + 5 t vermicompost
ha®) treatment (Table 3). From the data it
revealed that all the treatments produced
significantly taller plants compared to the control
treatment. The combined application of
fertilizers and manures influence on plant height
compared to single application of any one. Plant
height was significantly influenced by the
application of organic manure and chemical
fertilizers reported by Babu et al. (2001). Similar
results also reported by Rajani Rani et al. (2001),
Singh et al. (1999), Hossain et al. (1997) and
Sharma and Mitra (1991) also observed similar
results.

Number of tillers per hill showed statistically
significant variation due to the application of
various organic manure and inorganic fertilizer
at 30, 50, 70 and 90 DAT. At the mentioned days
after transplanting (DAT) the maximum number
of total tillers per hill (5.43, 11.64, 21.0land
17.90) was observed from Ts (70% NPKS + 2.4 t
poultry manure ha') treatment which was
statistically identical (5.01, 11.09, 20.54 and
16.78) with T3 (70% NPKS + 3 t cowdung ha™)
gat the same DAT, respectively (Table 3). Again
at the same DAT the minimum number of total
tillers per hill (2.51, 4.60, 10.29 and 7.26) was
observed from T, treatment which was closely
followed (3.39, 7.30, 15.40 and 11.47) by Ts
(50% NPKS + 5 t vermicompost ha®) tratment
(Table 3).



Table 3. Effect of various organic manure and inorganic fertilizer on plant height and number of total tiller per hill of boro rice BRRI

dhan 29
Plant height (cm) Number of total tiller per hill
Treatment
30 DAT 50 DAT 70 DAT 90 DAT  atharvest 30 DAT 50 DAT 70 DAT 90 DAT
Control 16.20c 20.65d 32.58¢ 49.10e 64.59e 251le 460e 10.29f 7.26f

100% N100 P15K45 Sy,
(Recommended dose)

50% NPKS + 5 t cowdungha™* 21.20ab 27.65 be 42.00 ab 60.81 cd 80.90¢c 3.95¢c 8.81cd 17.40cd  13.09de

21.90ab 29.17ab 42.41 ab 62.42be  83.60 be 4.13c 9.59 be 16.92de  13.79cd

70% NPKS + 3 t cowdungha™ 23.95a 30.80 ab 44.25a 65.70ab  86.54 ab 5.01ab 11.09ab  20.54ab  16.78ab

50% NPKS + 4 t poultry manure ha®  21.65ab 29.58 ab 4253ab  64.58abc  86.09 ab 4.66 b 9.69 be 18.49cd  15.12 be

70% NPKS + 2.4 t poultry manure
ha*

50% NPKS + 5t vermicompost ha™ 19.70b 24.88 ¢ 39.85Db 58.20 d 76.23d 3.39d 7.30d 15.40e 11.47e

24.18a 31.34a 44.67 a 67.05a 89.00 a 543 a 11.64a 21.01a 1790 a

70% NPKS + 3t vermicompost ha®  22.20 ab 29.17ab 43.10ab 65.00 ab 86.43ab 4.64b 9.65 be 19.01be  14.96 bed

LSD (0.05) 2.723 3.037 3.097 3.773 3.580 0.458 1.565 1.695 1.834

In a column means having similar letter(s) are statistically identical and those having dissimilar letter(s) differ significantly as per 0.01
level of probability
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Table 4. Effect of various organic manure and inorganic fertilizer on yield contributing character and yield of boro rice BRRI dhan 29

Length Number Biolo
Number Number Total Number Number Weight  Grain Straw ical
of non- ; of of total i ul Harvest
of : . of filled - . Yield ield
Treatment . effectiv.  tiller/ . . unfilled . 0f 1000 yield y .
9{{“52{% e g Panicle grainfpl o iy grain/ Soed hay  @has  tha  NOEX ()
tiller /hi ) ) i ant ee t ha- 3
tllr/hil ) plant— pjang A
Control 6.07d 4.32a  1040d 16.45d 55.72¢ 13402 69.13d 16.73 ¢ 2.06f 463e 6.69d 30.8Le
0,
100% N100 P1SK45 Sz 1132b  293cd 1426b 2291a  8413be  817c 9229ab 2060ab 553d  652be 1205b  45.89 bed
(Recommended dose)
50% NPKS + 5 t cowdungha™ 9.77c 2.88cd 1266c 2197be 80.28¢c 8.77 be 89.05be 2033ab 4.80e 586cd 1066c  44.92cd
70% NPKS + 3t cowdungha™ 13.23a 3.82ab  1704a  2337ab 89.85a 7.12d 96.97a 2150ab 6.99ab 7.50a 1449a 48.22 ab
50% NPKS + 4 t poultry manure ha™ 11.60b 3.14c 1474b  2288abc  8822ab 8.12¢c 96.35a 2110ab 6.32c 7.38a 1370a  46.26 che
70% NPKS + 2.4t poultry manure ha-1 1352a 2.27d 1765a 2459a 9163a 5.83¢ 9745a 2180a 7.30a 764a 14944 48.84a
50% NPKS + 5 t vermicompost ha™ 9.20c 4.12a  1147cd 20.93¢ 74.70d 9.57b 84.27c  1988b 455e  5.67d 1022c 44.53d
70% NPKS + 3t vermicompost ha™ 12.23b 3.18be  1541b  2283abc 8815ab  6.66 de 94.81a 2142ab  644be 7.21ab  1365a  47.17abc
LSD (0.05) 0.974 0.643 1.290 1.927 5.151 0.963 5081 1518 0.608  0.751 1.243 2.295

In a column means having similar letter(s) are statistically identical and those having dissimilar letter(s) differ significantly as per 0.01 level of probability
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It revealed that all the treatments influenced
significantly maximum number of tiller
compared to the control treatment. The
maximum number of effective tillers per hill
(13.52) was found from Ts 70% NPKS + 2.4 t
poultry manure ha') treatment which was
statistically identical (13.23) with T3 ( 70%
NPKS + 3 t cowdungha™). On the other hand, the
minimum number of effective tillers per hill
(6.07) was recorded from control treatment
which was closely followed (9.20) by Tg (50%
NPKS + 5 t vermicompost ha®) (Table 4). BRRI
dhan 29 responded significantly better to
chemical fertilizers when applied at the
recommended doses than the manure when
applied singly or combined application of 70%
of manure and chemical fertilizers. Chander and
Pandey (1996) reported a significant increase in
effective tillers hill™* due to application of higher
doses of nitrogen. Number of in-effective tillers
per hill of BRRI1 dhan 29 varied significantly due
to the application of various organic manure and
inorganic fertilizers. The maximum number of
in-effective tillers per hill (4.32) was obtained
from T, as control condition which was
statistically similar (4.32) by Tg (50% NPKS + 5
t vermicompost ha™) treatment. Whereas, the
minimum number of in-effective tillers per hill
(2.27) was found from Ts (70% NPKS + 2.4 t
poultry manure ha™®) treatment (Table 4).

In case of total tillers per hill, T5 (70% NPKS +
2.4 t poultry manure ha™) treatment showed the
highest performance (17.65) which was
statistically similar (17.04) to T5 (70% NPKS + 3
t cowdung ha) treatment. On the other hand, the
minimum (10.40) was obtained from T,
treatment which was closely followed (11.47) by
Te (50% NPKS + 5 t vermicompost ha)
treatment. The longest panicle (24.59 c¢cm) was
found from Ts (70% NPKS + 2.4 t poultry
manure ha®) treatment which was statistically
similar (23.37 cm) to T3 ( 70% NPKS + 3t
cowdung ha) treatment. On the other hand, the
shortest panicle (16.45 cm) was observed from
control condition which was closely followed
(2093 cm) by Te (50% NPKS + 5 t
vermicompost ha) treatment (Table 4). BRRI

dhan 29 responded significantly better-combined
application of 70% chemical fertilizers with
organic manure. Haque (1999) noted a
significant increase in panicle length due to the
application of organic manure and chemical
fertilizers. Babu et al. (2001), Ahmed and
Rahman (1991) and Apostol (1989) also reported
similar results.

Similarly, Ts (70% NPKS + 2.4 t poultry manure
ha™) treatment produced the greatest number of
filled grain per plant (91.63) which was
statistically identical (89.85) with T; (70%
NPKS + 3 t cowdung ha™) treatment. Whereas,
control showed the minimum (55.72) performed
which was closely followed (74.70) by Tg (50%
NPKS + 5 t vermicompost ha™) treatment. The
minimum number of unfilled grain per plant
(5.83) was recorded from Ts. On the other hand,
the maximum number of unfilled grain per plant
(13.40) was recorded from control condition
(Table 4).

T; (70% NPKS + 3 t cowdung ha™) treatment
showed the highest number of total grain per
plant (96.97) which was statistically identical
with Ty, Ts, T treatment. On the other hand, the
minimum number of total gram per plant (69.13)
was recorded from T, treatment (Table 4). The
effect of manure on increasing the number of
grains panicle® was more pronounced as
compared to fertilizers. This might be due to
more availability of nutrient from the manure.
Grains/panicle significantly increased due to the
application of organic manures and chemical
fertilizers (Razzaque, 1996). These results are
also in agreement with Hoque (1999).

Weight of 1000 seeds of BRRI dhan 29 showed
statistically significant variation due to the
application of various organic manure and
inorganic fertilizer. The greatest weight of 1000
seeds (21.80 g) was found from T5(70% NPKS +
2.4 t poultry manure ha™) treatment whereas, the
minimum weight of 1000 seeds (16.73 g) was
observed from control treatment (Table 4).
Abedin et al. (1999) reported that the combined
application of organic manure and chemical
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fertilizers increased the 1000-grain weight of
rice. Apostol (1989) observed that application of
organic manure and chemical fertilizer increased
1000-grain weight of rice. Hoque (1999) also
recorded that1000-grain weight were increased
by the application of organic manure.
Statistically similar thousand-grain weight was
observed in maximum treatments.

In case of grain yield, Ts (70% NPKS + 2.4 t
poultry manure ha-!) performed the highest
result (7.30 t ha™) .On the other hand, the lowest
grain yield (2.06 t ha™*) was found from control
condition (Table 4). Application of NPKS
increasing the grain yield of BRRI dhan 29 as
compared to poultry manure and cowdung. Ts;
(70% NPKS+3 t ha* cowdung) treatment failed
to produce the highest grain yield may be for
lodging. Devivedi and Thakur (2000) reported
the grain yield was significantly increased due to
application of organic manure and chemical
fertilizers. This is also in agreement with the
findings of Rajni Rani et al. (2001), Haque et al.
(2001) and Ahmed and Rhaman (1991).
Statistically identical straw yield was obtained
from Ts T4, and T, treatment which were higher
record. On the other hand, the lowest straw yield
(4.63 t ha™) was found from T, treatment (Table
3). Ahmed and Rahman (1991) reported that the
application of organic manure and chemical
fertilizers increased the straw yields of rice.
These findings are well corroborated with the
work of Islam (1997) and Khan (1998). It is clear
that combination of organic manures and
inorganic  fertilizers encouraged vegetative
growth of plants and thereby increasing straw
yield. The highest biological yield (14.94 t ha-1)
was recorded from Ts which was statistically
identical (14.49 t ha') with Ts, T4, Ts and T
Treatment. Whereas, the lowest biological yield
(6.69 t ha™) was obtained from control condition
(Table 4). Similarly, Ts showed the highest
harvest index (48.84%). On the other hand, the
lowest harvest index (30.81%) was observed
from control condition which was closely
followed (44.53%) by T¢ (50% NPKS + 5t
vermicompost ha®) treatment (Table 4).

4, Conclusions

From the above results it reveals that combined
application of 70% NPKS and 2.4 t poultry
manure ha* produced the highest number of
effective tillers, largest panicles, the maximum
number to total grain per plant, highest weight of
1000-grain as well as grain yield (7.64 tha-1)
and straw yield(7.30 tha-1). Therefore, it can be
recommended that 70% NPKS and 2.4 t poultry
manure ha™ combination is best for the yield of
boro rice BRRI dhan 29.
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