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Abstract: The experiment was conducted at the west side of Bangladesh Rice Research  Institute  (BRRI),
Gazipur during Aman season of 2012 to study the effects of reduced rates of different fertilizers on growth and
yield of BRRI dhan49. The experiment was laid out in a Randomized Complete Block Design (RCBD) with three
replications. There were seven treatments such as control, recommended fertilizer dose (RFD), 50% reduced rate
of N, 50% reduced rate of P, 50% reduced rate of K, 50%  reduced  rate  of  S  and  50%  reduced  rate  of  Zn.
The grain and straw yields as well as biological yield of BRRI dhan49 were significantly affected due to different
treatments. The highest grain yield of 6.16 t ha was observed in the treatment 50% reduced rate of N which1

was statistically identical to those recorded in the treatments with recommended fertilizer dose and 50% reduced
rate of P. Effective tillers hill , filled grains panicle , 1000-grains weight had also higher in the treatment 50%1 1

reduced rate of N and unfilled grains panicle  lower in the treatment 50% reduced rate of N However, plant1
.

height and panicle length had higher in 50% reduced rate of P. Therefore, the treatment 50% reduced rate of N
fertilizer performed better than RFD and other treatments. 
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INTRODUCTION production being attributed to fertilizer use [16]. During

Rice (Oryza sativa L) is the leading cereal crop in the Bangladesh has remained static (BARC, 1997). A further
world and staple food crop in Bangladesh. Rice, as the increase in fertilizer use has to occur in those countries
single most important human energy source, feeds about including Bangladesh where more production has to be
half of the world's population [1]. A crop production realized from the limited areas of land. 
system with high yield targets cannot be sustainable Even  the  most  fertile  soils can do so only for
unless nutrient inputs to soil are at least balanced against certain years and finally shows nutrient deficiency.
nutrient removal by crops [2, 3]. Proper soil fertility Nitrogen, phosphorus and potassium are the primary
management, therefore, is one of the prime importances in macronutrients and can play key roles to increase the
an endeavor to increase crop productivity. Available data production of rice to a great extent. Nitrogen has a
indicate that the fertility of most of our soils has positive influence on growth, yield and yield components
deteriorated over the years [4, 5] which are responsible for of rice process of photosynthesis, N-fixation, flowering,
stagnating and in some cases; even declining crop yields fruiting and maturation. Nitrogen is the nutrient element
[6, 7]. Soil is the principal supplier of plant nutrients. Plant limiting growth in most of the rice soils [17] and there
derives  13  essential  nutrients  out  of  17  from  the soil. have been indications that many rice soils of Bangladesh
In most soils in Bangladesh, severe deficiency of are becoming deficient in P, K, S and Zn [18]. Phosphorus
nutrients like N, P and K has  been  indentified  [8, 9, 10]. is widely deficient in Bangladesh soils. Potassium is one
A few years back the deficiency of S, Zn and B have also of the primary nutrient elements for plant. Potassium is
been found in some soil in the country whose area is necessary for several basic physiological functions, such
increasing day by day [9,11-15]. Fertilizers are essential as the synthesis of protein and starch, normal cell division
parts of modern farming, with about 50% of the world s and  growth  [19].  Its  deficiency  may greatly reduce crop’

the past few years, total fertilizer nutrient use in
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yield. Continuous application of chemical fertilizers Statistical Analyses: The data collected on different
accelerates the depletion of soil organic matter and parameters were statistically analyzed to obtain the level
impairs physical and chemical properties of soil in of significance using the Statistix 10 computer package
addition to micronutrient deficiencies. The actual program. The mean differences among the treatments were
recommended rates of N, P, K, S and Zn not only maintain compared by least significant difference test at 5% level
soil health for sustainable agriculture but also save part of of significance. 
the cost of crop production. Considering the above
points, the present study was undertaken to evaluate the RESULTS AND DISCUSSION
effects of reduced rates of N, P, K, S and Zn on the yield
and yield contributing characters of BRRI dhan49. The present experiment was conducted to determine

MATERIALS AND METHODS different yield and yield contributing characters of modern

The experiment was conducted at the west side of
BRRI farm, Gazipur during the period of Aman season of Plant Height: The plant height of BRRI dhan49 was
2012. The area belongs to the Agro-ecological Zone significantly affected due to different reduced treatments
(AEZ- 28) Madhupur Tract. The experiment was laid out of fertilizer Table 1. Plant height varied from 54.13 cm in T

(control) to 81.37 cm in T  (50% reduced rate of P). The
three  replications.  The  soil  of  the  experimental  field tallest plant (81.37 cm) was recorded in the treatment T

(50% reduced rate of P) which was statistically similar with
Organic C, total N, available P (Modified Olsen’s) and all other treatments (T , T , T , T , T ) except control (T )
exchangeable K (NH OAc) of the soil were 1.45%, 0.10%, (54.13 cm) with the values of 79.90, 80.27, 76.80, 78.70 and4

13   ppm   and   0.23   meq/100   g   soil,   respectively.  The 78.43 cm, respectively (Table 1). The results are also in
available S (calcium dihydrogenphosphate) and Zn agreement with the findings of Moreno et al. [20] and
(DTPA) were 20 ppm and 5 ppm, respectively. The climate Mishra et al. [21].
of the experimental site is sub-tropical, wet and humid.
The experiment was laid out in a randomized complete Number of Effective Tillers hill : There was a
block design with three replications. There were 21 (7 x 3) significant effect  of different fertilizer treatments on the
unit plots. The unit plot size was 2.5 m x 4 m. The spacing production of effective tillers hill  of BRRI dhan49. The
between blocks was 1m and between plots was 0.5 m. The maximum number of effective tillers hill  (9.333) was
treatments were randomly distributed to unit plots in each found from the both T  (100% recommended dose) and T
block. Twenty five day old seedlings were transplanted in (50% reduced rate of N) which was statistically similar to
the experimental plots on 20 August 2012. A distance of those recorded in  the  all  other  treatments except T

control) (7.13) (Table 1). Similar results were also obtained
maintained. Two seedlings were used in each hill. The by Balakrisnan and Natarajaratnan [22].
crops were harvested at a time due to 80% maturity of
grains. Length of Panicle: Length of panicle of BRRI dhan49

There were 7 treatments including one control affected significantly by the effect of different treatment
treatment. The treatment combinations for the experiment of reduced fertilizers Table 1.Among the treatments, the
were as follows: longest panicle (22.70 cm) was observed in 50% reduced
T : Control1

T : Recommended fertilizer dose (RFD)2

T : RFD -50% N 3

T : RFD- 50% P4

T : RFD -50% K5

T : RFD -50% S6

T : RFD -50% Zn7

Recommended Fertilizer Dose (RFD) = 100 kg N ha , 151

kg P ha , 50 kg K ha , 15 kg S ha  and 1.5 kg Zn1 1 1

ha .The sources of N, P, K, S and Zn nutrients were1

Urea, TSP, MoP, Gypsum and Zinc sulphate, respectively.

the effect of 50% reduced rate of N, P, K, S and Zn on

high yielding rice variety namely BRRI dhan49. 

1

in a Randomized Complete Block Design (RCBD) with 4

4

was silty clay loam in texture and neutral in reaction.
2 3 5 6 7 1

1

1

1

2 3

1

20 cm from row to row and 20 cm from plant to plant was (

rate of P (T ) which was statistically identical (22.27 cm) to4

that the treatment T  (50% reduced rate of N) and closely3

followed  (22.13  cm)  by T   (50% reduced rate of S)6

(Table 1). 

Number of Filled Grains Panicle : Analysis of variance1

data on number of filled grains panicle  of RRRI dhan491

showed significant differences due to the effect of
reduced rate of fertilizers supplied (Table 1). The maximum
number of filled grains panicle (95.77) was found in the1

treatment   T     (50%    reduced   rate   of   N)   which  was3
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Table 1: Effects of reduced rates of fertilizers on the morphological and yield contributing characters of BRRI dhan49

Number of Number of filled Number of unfilled

Treatment Plant height (cm) effective tillers hill Panicle length (cm) grains panicle grains panicle 1000 grain weight (g) Grain yield (t ha ) Straw yield (t ha )1 1 1 1 1

T 54.13 b 7.133 b 16.90 d 61.70 b 13.17 a 28.70 d 3.070 c 4.390 d1

T 79.90 a 9.333 a 21.07 bc 93.63 a 10.17 c 30.87 bc 5.010 a 6.450 a2

T 80.27 a 9.333 a 22.27 a 95.77 a 9.500 c 33.20 a 5.160 a 6.300 a3

T 81.37 a 9.033 a 22.70 a 94.93 a 11.17 bc 32.50 a 5.090 a 6.370 a4

T 76.80 a 8.767 a 20.77 c 85.57 a 12.33 ab 30.57 c 4.000 b 5.030 c5

T 78.70 a 9.233 a 22.13 ab 89.60 a 12.47 ab 29.93 ab 4.130 b 5.590 b6

T 78.43 a 9.200 a 20.73 c 93.67 a 13.03 ab 30.53 c 4.020 b 5.410 bc7

SE(±) 3.63 0.30 0.74 4.56 0.54 0.40 0.29 0.30

Figures in a column having common letters do not differ significantly at 5% level of significance

SE = Standard error of means

T : Control T : 50% reduced rate of K1 5

T : 100% recommended dose (RD) T : 50% reduced rate of S2 6

T : 50% reduced rate of N T : 50% reduced rate of Zn3 7

T : 50% reduced rate of P4

statistically  similar  to those recorded in the treatments grain yield (t ha ) over control. The highest grain yield
T : 100% recommended dose (93.63), T : 50% reduced rate (5.16 t ha which was 68.08% higher increase over2 4

of P (94.93), T : 50% reduced rate of K (95.57), T : 50% control) was obtained in the treatment T  (50% reduced5 6

reduced rate of S (89.60) and T : 50% reduced rate of Zn rate of N) which was statistically similar to those observed7

(93.67) (Table 1). The lowest number of filled grains in the treatments of T  (100% recommended dose) and T
panicle (61.70) was found in the treatment T control). (50% reduced rate of P) with values of 5.01 t ha  (63.19%1

1 (

These  results  were  supported  by  the  findings of increase over control) and 5.09 t ha  (65.80% increase
Mondal et al. [9] and Halder et al. [17]. over control), respectively. The lowest grain yield (3.07 t

Number of Unfilled Grains Panicle : The variation in statistically different from all other treatments. This1

the number of unfilled grains panicle  due to different implies that these nutrients had significant role on grain1

reduced treatments was significant (Table 1). The yield. The percentages of increased grain yield over
maximum number of unfilled grains panicle  (13.17) was control due to different treatments were also presented in1

produced by the treatment T  (control). It indicates that the Table 1. The highest percentage (68.08%) of increased1

no use of fertilizers produces the highest number of grain yield over control was recorded in the treatment T
unfilled grains. The lowest number of unfilled grains (50% reduced rate of N). The lowest percentage (30.94%)
panicle  (9.50) was produced by the treatment T  (50% of increased grain yield over control was recorded in the1

3

reduced rate of N) which was statistically identical with T treatment T  (50% reduced rate of Zn). The grain yield for2

(100% recommended fertilizer dose) and closely (11.17) either kg or t ha  obtained from different treatments
followed by T  (50% reduced rate of P) Table 1. ranked in the order of T > T > T > T > T > T > T . The4

1000 Grain Weight: Analysis of variance of data showed pronounced in producing more grain yield than other
significant variation regarding thousand–grain weight treatments under study.
which was shown in Table 1. All the treatments showed
increased 1000–grain weight over control. The highest Straw Yield (t ha ): A significant variation was found
1000–grain weight (33.20 g) was recorded from T  (50% due to the effect of different reduced rate of fertilizer (N,3

reduced rate of N) while the lowest 1000–grain weight P, K, S and Zn at 50%) regarding straw yield (Table 1).
(26.70 g)  was  obtained  in the treatment T (control) Results presented in the Table 1 showed that straw yield1

Table 1. of RRR1 dhan49 varied from 4.39 to 6.45 t ha  in this

Grain Yield (t ha ): Grain yield of BRRI dhan49 control. It was observed that the treatments T  (100%1

responded significantly to the different fertilizer reduced recommended fertilizer dose) gave the highest straw yield
treatments Table 1. The grain yield ranged from 3.07 to (6.45 t ha ) which was statistically similar to those
5.16 t ha (Table 1) due to various reduced rates of N, P, K, recorded in the treatments T  (50% reduced rate of N) and1

S and Zn as treatments. All the treatments showed higher T   (50%  reduced rate of P) with the  values  of  6.30  and

1

1

3

2 4
1

1

ha ) was obtained in the control (T ) which was1
1

3

7
1

3 4 2 6 7 5 1

results revealed that 50% reduced rate of N was more

1

1

regards. All the treatments gave higher straw yield over
2

1

3

4
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6.37 t ha , respectively. The lowest straw yield (4.39 t 7. Cassman,  K.G.,  S.K.  De  Datta,  D.C, J.  Alcantra,1

ha ) was recorded in the treatment T control). The M. Samson, J. Descalsota and M. Dizon. 1995, Yield1
1 (

highest percentage (46.92%) of increased straw yield over decline and the nitrogen economy of long-term
control was noted in the treatment T  (100% recommended experiment on continuous irrigated rice systems in2

fertilizer dose). The lowest percentage (14.58%) of the tropics.pp.181-222. In: R. Lal and [3. A. Stewart
increased straw yield over control was recorded in the (eds.) Soil Management: Experimental basis for
treatment T  (50% reduced rate of K). The straw yield due sustainability  and  environmental  quality, Lewis5

to different treatments ranked in the order of T > T > T > Pub., London, U.K.2 4 3

T > T > T > T . The results revealed that 100% 8. Islam, M.R., M.N. Hoque and Z.H. Bhuiya, 1990.6 7 5 1

recommended fertilizer dose was more pronounced in Effect  of  nitrogen  and  sulphur on  yield  response
producing more straw yield than other treatments under and nitrogen and sulphur composition of rice.
study. Bangladesh J. Argil. Sci., 17(2): 299-302.

CONCLUSION and M.A. Hashem, 1992. An investigation on

Yield contributing characters like plant height, Flood    Plain    Soil.   Bangladesh    J.    Crop   Sci.,
effective tillers hill , panicle length, filled and unfilled 2(2): 22-31.1

grains panicle  and 1000-grains weight were significantly 10. Islam, M.R., P.K. Saha, M.J. Zaman and S.K. Uddin,1

influenced by treatments on reduced fertilizer. It was 2010. Phosphorus fertilization in inbred and hybrid
observed that application of at best 50% reduction of all rice. J. Biol. Sci., 19(2): 181-187.
the fertilizers from the recommended fertilizer dose affect 11. Jahiruddin,  M.,  M.N.  Islam,  M.A.  Hashem  and
non-significantly in grain yield as well as straw yield. In M.R. Islam, 1994. Influence of sulphur, zinc and
the experiment 50% reduced rate of N from recommended boron on yield and nutrient uptake of BR2 rice.
fertilizer dose performed better than other treatments. Progress. Agric., 5(1): 61-67.
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