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Abstract: A field  experiment  was  carried  out  at  the  Soil  Science  Field  Laboratory,  Bangladesh  Agricultural  University  (BAU),
Mymensingh during boro season of 2011 to study the effects of poultry manure and water hyacinth as organic sources of phosphorus on
the growth  and yield  of  rice,  cv. BRRI dhan29. The  experiment  was  laid out  in  a  randomized complete  block design with  seven
treatments and three replications. The treatments were T1: Control (no fertilizer, no manure), T2: 100% recommended fertilizer dose, T3:
60% recommended  fertilizer  dose+  40% poultry  manure,  T4:  80% recommended  fertilizer  dose  +  20% poultry  manure,  T5:  60%
recommended fertilizer dose + 40% water hyacinth, T6:  80% recommended fertilizer dose + 20% water  hyacinth, T7:  50% poultry
manure + 50% water hyacinth. Poultry manure and water hyacinth were applied before ten days of transplantation. Recommended doses
of N @ 125 kg ha-1 from urea was applied in three equal splits. Recommended doses of P, K, S and Zn from TSP, MoP, gypsum and zinc
oxide, respectively were added during final land preparation. The grain and straw yields as well as the yield contributing characters like
plant height, effective tillers hill-1, panicle length, grains panicle-1 and 1000-grain weight were significantly influenced due to different
treatments. The highest grain yield of  5.92 t ha-1 was recorded in  T3 (60% recommended fertilizer dose + 40% poultry manure). The
highest straw yield of 7.35 t ha-1 was also noted in the treatment T7 (50% poultry manure + 50% water hyacinth). While the lowest yield
in both grain and straw was recorded in control treatment (T1) .The overall results indicated that application of  60% recommended
fertilizer dose and 40% poultry manure was the best for grain and straw production. Application of poultry manures and water hyacinth
is more beneficial to rice cultivation (BRRI dhan29) than that of chemical fertilizers. Among the organic manures, poultry manure had
better performance on the grain and straw yields than that of water hyacinth.
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Introduction
Bangladesh is predominantly an agriculture based country
with  more  than  146.1  million  people  living  on  14.84
million  hectares  of  land.  The  population  is  expected  to
increase to 200 million by the year 2050. As staple dietary
item per  capita  rice  consumption  is  about  166  kg/year.
This staple food ranked first position by production (2893
thousands metric tons) during the year 2007-2008 among
all cereals in Bangladesh. Agriculture accounts for about
19.95% of  gross  domestic  product  (GDP)  and  provides
employment  to  two-thirds  of  the  labour  force.  The
principal  cropping  pattern  in  this  country  is  rice  based,
which  covers  about  74.75%  of  the  arable  land  (BBS,
2005).  Among the  rice  growing  countries  of  the  world,
Bangladesh  ranks  third  in  respect  of  growing  area  and
fourth  in  respect  of  production  (Islam  and  Diamond,
2000). In Bangladesh about 26.1 million acres of land are
used for rice cultivation where 28.9 million tons of rice
was  produced  during  2007-2008  (BBS,  2009).  Boro  is
now the single major cereal crop in the country according
to  its  production  volume.  It  represents  more  than  fifty
percent of total and average yield rate of 2007-2008 has
been estimated at 3.8 metric tons ha- Phosphorus is one of
the major essential plant nutrients which can increase the
production  of  rice  to  a  greater  extent.  But  most  of
agricultural  lands  in  Bangladesh  are  deficient  in
phosphorus due to low level of organic matter caused by
rapid  decomposition  due  to  warm  climate,  continuous
intensive  cropping,  and  cultivation  of  high  yielding
varieties and rare addition of organic manure. Most of the
farmers  apply  TSP and DAP as  sources  of  phosphorus.
Organic  manure  is  the  good  source  of  nitrogen,
phosphorus,  sulphur  and  their  impact  remains  for  long-
term.Water  hyacinth  and  poultry  manure  are  common
manures  in  Bangladesh,  can  play  a  vital  role  in  soil
fertility improvement. Organic matter acts as a reservoir of
plant nutrients specially N, P, S and micronutrients (Cu,
Zn and Mn) and prevents leaching loss of the nutrients. A

good soil should have at least 2.5% organic matter, but in
Bangladesh, most of the soils have less than 1% organic
matter (BARC, 2005). Losses of soil organic matter can be
replenished  in  the  short  term  by  application  of  organic
manures (Glaser et al., 2001). Moreover, organic manures
are  cheap,  easily  available,  and  friendly  to  our
environment and are effective source of phosphorous for
most  crops.  It  plays  a  vital  role  to  improve  physical,
chemical  and  biological  properties  of  the  soil  and
ultimately  enhance  the  crop  production..  The
decomposition  of  poultry  manure  and  water  hyacinth
influence  the  amount  of  P availability  for  plant  uptake.
Poultry  manure  and  water  hyacinth  supply  carbon,
nitrogen, phosphorus, potassium and other nutrients in soil
that are further considered as important indicators of soil
productivity  and  the  ecosystem  health.  Moreover,  this
water hyacinth has been wastage by several ways. So, if
we can utilize these materials as a source of organic matter
for  rice  cultivation,  then  the  considerable  amount  of
chemical  fertilizer  like  TSP would  be  saved.  Moreover,
chemical fertilizers are always expensive inputs for crop
production,  especially  in  a  developing  country  like
Bangladesh.  Due  to  absence  or  high  cost  of  mineral
fertilizers, cropping system in the tropics rely to a greater
extent on the use of plant residues to maintain soil fertility
(Vanlauwe et al., 1997). In near future, chemical fertilizers
are likely to be more costly. The use of poultry manure and
water hyacinth and their proper management may reduce
the  need  for  chemical  fertilizers  allowing  the  small
farmers to save a part of the cost of production. Integrated
use  of  organic  and  inorganic  sources  of  nutrients  is
necessary for sustainable agriculture that can ensure food
production  with  high  qualities  (Nambiar,  1991).  In  the
light  of  previous  points,  the  present  piece  of  work  was
undertaken to study the effect of poultry manure and water
hyacinth  as  organic  sources  of  phosphorus  on  yield
contributing characters of BRRI dhan29.
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Materials and Methods
A field experiment was conducted at the Soil Science Field
Laboratory of Bangladesh Agricultural University (BAU),
Mymensingh  during  boro  season  of  2011  in  order  to
evaluate the effects of poultry manure and water hyacinth
as organic sources of phosphorous on the growth and yield
of rice. The soil belongs to Sonatala Series under the AEZ,
Old  Brahmaputra  Floodplain.  The  soil  was  silt  loam in
texture having pH 6.71, CEC 14.31 me/100 g soil, organic
matter  content  1.69%, total  N 0.097%,  available  P 10.5
ppm, exchangeable K 0.14 me/100 g soil and available S
13.7  ppm.  The  experiment  was  designed  with  seven
treatments and laid out in a randomized complete block
design (RCBD) with three replications. The unit plot size
was 4 m×2.5 m and the total numbers of plots were 21.
The  treatments  were  T1:  Control  (No  fertilizer,  no
manure), T2:  100% recommended fertilizer dose, T3:  60%
recommended  fertilizer  dose+  40%  poultry  manure,  T4:
80% recommended fertilizer dose + 20% poultry manure,
T5:  60%  recommended  fertilizer  dose  +  40%  water
hyacinth,  T6:  80%  recommended  fertilizer  dose  +  20%
water  hyacinth,  T7:  50%  poultry  manure  +  50%  water
hyacinth.  The  full  dose  of  poultry  manure  and  water
hyacinth  was  applied  to  the  plots  10  days  before
transplanting  of  rice  seedlings  and  the  manures  were
mixed thoroughly with the soil. The recommended dose of
N was 125 kg ha-1. Urea fertilizer was applied in three
equal  splits  at  12,  29  and  28  days  after  transplanting.
Recommended doses of P, K, S and Zn @ 25, 65, 15 and 1
kg  ha-1 from  TSP,  MoP,  gypsum  and  zinc  oxide,
respectively, were applied as basal in all the plots except
control  plots.  The  seedlings  of  35  day-old  were

transplanted  in  the  experimental  plots  on  03  February
2011. The intercultural operations were done as and when
necessary. The crop was harvested at maturity on 01 June
2011. Ten hills were randomly selected from each plots to
record  the growth  and yield  contributing characters  like
plant height, effective tillers hill-1, panicle length, number
of grains panicle-1 and 1000-grain weight. The grain and
straw  yields  were  recorded  plot-wise  and  expressed  on
14%  moisture  basis.  Grain  and  straw  samples  were
collected,  dried,  ground,  sieved  and  kept  for  chemical
analysis  of phosphorus.  The initial  soil  sample was also
analyzed  to  study the pH, CEC, organic  matter  content,
total  N,  available  P,  exchangeable  K  and  available  S
contents.  The data were statistically analyzed to test the
level of significance and the means were ranked by DMRT
at P≤5%.

Results and Discussion 
The plant characters such as plant height, effective tillers
hill-1, panicle length, number of grains panicle-1 and 1000-
grain weight were significantly influenced due to different
treatments. The treatment T4 (80% recommended fertilizer
dose + 20% poultry manure) gave the highest plant height
(83.60 cm), while the lowest plant height (78.30 cm) was
observed  in  the  T2 (100% recommended fertilizer  dose)
treatment (Table 1). The treatment T3 (60% recommended
fertilizer dose+ 40% poultry manure) produced the highest
number of effective tillers hill-1 (13.83), number of grains
panicle-1 (159.88) and 1000-grain weight (22.40 g) while
the lowest number of effective tillers hill-1 (8.64), panicle
length (22.74 cm), number of grains panicle-1 (120.33) and
1000-grain  weight  (20.70  g)  were  recorded  in  control
(Table 1). 

Table 1.  Yield contributing characters of BRRI dhan29 as influenced by different treatments.

Treatments
Plant height

(cm)
Effective
tillers/hill

Length of
panicle (cm)

No. of filled
grains panicle-1

No. of unfilled
grains panicle-1

1000-grain
weight (g)

T1 79.69 b 8.64 c 22.74 c 120.33 f 16.31 a 20.70 d
T2 78.30 b 11.71 b 23.56 b c 143.08 c 13.52 b 22.20 ab
T3 78.54 b 13.83 a 23.68 bc 159.88 a 9.46 de 22.40 a
T4 83.60 a 12.10 b 24.77 ab 138.75 de 11.14 cd 22.10 b
T5 79.40 b 11.09 b 25.18 a 139.75 d 12.52 bc 22.20 ab
T6 79.83 b 11.59 b 23.74 bc 136.75 e 13.29 b 21.70 c
T7 78.41 b 13.50 a 24.11 ab 150.95b 8.14 e 22.00 ab

SE (±) 0.50 0.37 0.21 2.57 0.60 0.12
Figure(s) in a column having common letter(s) do not differ significantly at 5% level of significance. SE (±) = Standard error of means, T 1 :  Control (no
fertilizer, no manure),  T 2 :  100% recommended fertilizer dose,  T3 :  60% recommended fertilizer dose+ 40% poultry manure,  T4:  80% recommended
fertilizer dose + 20% poultry manure, T5:  60% recommended fertilizer dose + 40% water hyacinth,  T 6 :  80% recommended fertilizer dose + 20% water
hyacinth, T7: 50% poultry manure + 50% water hyacinth.

Table 2. Grain and straw yields of BRRI dhan29 as influenced by different treatments

Treatments
Grain yield

( t/ha)
Straw yield

( t/ha)
% Yield increase over control

(Grain)
% Yield increase over control (Straw)

T1 4.12 e 5.46 c 0 0
T2 4.39 d 5.59 c 6.5 2.38
T3 5.92 a 7.14 a 43.68 30.76
T4 5.44 b 6.52 b 32.02 19.41
T5 5.25 c 6.44 b 27.42 17.94
T6 5.19 c 6.43 b 25.97 17.65
T7 5.54 b 7.35 a 34.46 34.6

SE(±) 0.13 0.15
Figure(s) in column having common letter(s) do not differ significantly at 5% level of significance, SE (±) = Standard error of means, T 1 :  Control (no
fertilizer, no manure),  T 2 :  100% recommended fertilizer dose,  T3 :  60% recommended fertilizer dose+ 40% poultry manure,  T4:  80% recommended
fertilizer dose + 20% poultry manure, T5:  60% recommended fertilizer dose + 40% water hyacinth,  T 6 :  80% recommended fertilizer dose + 20% water
hyacinth, T7: 50% poultry manure + 50% water hyacinth.
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Table 3.  Phosphorus contents and uptakes in grain and straw of BRRI dhan29 as influenced by different treatments

Treatments
% P content P uptake(kg/ha)

Total
Grain Straw Grain Straw

T1 0.20ab 0.07b 8.23b 3.57b 11.79c
T2 0.26ab 0.06b 11.37ab 3.45b 14.82bc
T3 0.21ab 0.07b 12.29ab 4.99b 17.28b
T4 0.17b 0.07b 9.36b 4.46b 13.81bc
T5 0.24ab 0.07b 12.80ab 4.76b 17.56b
T6 0.22ab 0.06b 11.40ab 4.08b 15.48bc
T7 0.27a 0.10a 15.11a 7.42a 22.53a

SE(±) 0.01 0.00 0.67 0.32 0.87
Figures(s) in a column having common letter(s) do not differ significantly at 5% level of significance. SE (±) = Standard error of means, T 1 :  Control
(no fertilizer, no manure),  T 2 :  100% recommended fertilizer dose, T3 :  60% recommended fertilizer dose+ 40% poultry manure, T4: 80%  ecommended
fertilizer dose + 20% poultry manure, T5:  60% recommended fertilizer dose + 40% water hyacinth,  T 6 :  80% recommended fertilizer dose + 20% water
hyacinth, T7: 50% poultry manure + 50% water hyacinth.

It may be mentioned here that the combined application of
organic  and  inorganic  source  of  fertilizers  showed  the
better  performance  in  the  yield  components  of  rice
excepting a few These results were also in agreement with
those of Mishra  et  al., (2003).  The influence of various
treatments  that  was  observed  on  different  yield
components has been reflected to a considerable extent, on
the grain and straw yields of crop. The grain yield ranged
from 4.12 to 5.92 t ha-1. The maximum grain yield of 5.92
t ha-1 showing 72.1% increase over control was resulted in
T3 (60%  recommended  fertilizer  dose+  40%  poultry
manure) which was followed by T7 (50% poultry manure
+ 50% water hyacinth), T4 (80% recommended fertilizer
dose  +  20% poultry manure),  T5 (=  60% recommended
fertilizer  dose  +  40%  water  hyacinth)  and  T6 (80%
recommended fertilizer dose + 20% water hyacinth) and
the lowest value of 4.12 t ha-1 was recorded in the control
(T1). The straw yield varied from 5.46 to 7.35 t ha-1. The
treatment T7 (50% poultry manure + 50% water hyacinth)
gave the highest  straw yield  of  7.35t  ha-1 giving 61.0%
increase over control which was statistically comparable to
T3 (Table  2).  It  was observed  that  poultry manure  gave
better grain and straw yield than water hyacinth, because
poultry  manures  are  decomposed  more  than  water
hyacinth. Budhar  et  al. (1991)  who  also  found  better
performance of Poultry manure over water hyacinth It also
appeared  that  yields  due  to  poultry  manure  and  water
hyacinth were statistically superior to the yield obtained
with the control treatment. Various treatments significantly
influenced the phosphorus contents in grain and straw. The
P content of grain and straw ranged from 0.17 to 0.27%
and 0.06 to 0.10% respectively. The maximum P content
in grain and straw were recorded in the T7 (50% poultry
Manure + 50% water hyacinth) presented in the table 3.
The minimum was found in the T4 (80% recommended
fertilizer dose + 20% poultry manure) treatment in grain
and T2 (RFD) in straw. The P content in grain was much
higher  than  that  of  straw  (Table  3). An  increase  in  P
contents both in grain and straw of rice due to application
of  manures  and  fertilizers  was  reported  by  many
investigators (Razzaque, 1996).The phosphorus uptake by
grain  and  straw  as  well  as  the  total  uptake  were
significantly  affected  due  to  various  treatments  over
control. The maximum P uptake by grain was observed in
T7 (50% poultry manure + 50% water hyacinth) treatment.

The minimum uptake was noted in the control (T1). The
maximum P uptake  by  straw  was  observed  in  T7  (50%
poultry  manure  +  50%  water  hyacinth)  treatment.  The
minimum uptake was noted in T2 (RFD). From the overall
results  it  can  be  concluded that  combination  of  organic
manure and fertilizers might be considered as the best for
maximizing  rice  yields.  Application  of  various  organic
manures viz. poultry manures and water hyacinth are more
beneficial to rice cultivation (BRRI dhan29) than that of
chemical fertilizers. Among the organic manures, poultry
manure  had  better  performance  on  the  grain  and  straw
yields than that of water hyacinth. So, the application of
poultry manure and water  hyacinth along with chemical
fertilizers (TSP) for rice cultivation will be beneficial for
higher  yield. Umanah  et  al.  (2003)  observed  that
application  of  organic  manure  with  chemical  fertilizers
beneficial to highe yield.
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