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Abstract

The experiment was conducted at a farmer’s field, Nashipur, Dinajpur during the period from
January to June, 2014 during the Boro season. There were three fertilizer treatments: Fi:
Fertilizer Recommended by Farmers Practice (FP), Fo: Fertilizer Recommended by Nutrient
Management (NM) and F3: Fertilizer Recommended by SRDI. The variety BRRI dhan28 was
used as the test crop for the experiment. It may be concluded that nutrient management
recommended fertilizer dose performed better than recommended fertilizer dose by SRDI and
farmers practiced. So, it may be inferred that increase the crop vield in Boro season farmers
could apply N, P, K and S at the rate of 238, 60, 60 and 20 kg ha'l, respectively as nutrient
manager compared to that of recommended doze.

Introduction

Rice (Oryza sativa L) is one of the most extensively cultivated cereal crops for more than 50%
of the world's population. It is the second highest consumed cereal in the world after wheat
(Kumari et al., 2014). Among the rice growing countries, Bangladesh ranks fourth in respect of
both area and production in the world (BBS, 2015).Rice is intensively cultivated in Bangladesh
covering about 74% of arable land (AIS, 2001). In Bangladesh, there are three rice growing
seasons viz. Aus, Aman, and Boro. Bangladesh produced around 19.1 million tons of rice from
Boro, 13.02 million tons from Aman and 2.6 million tons from Ausin 2014-15 (BBS, 2015).
Rice production area is decreasing due to human population pressures. Therefore, attempts
should be made to increase the yield per unit area by proper nutrient management, which is
the most effective means to achieve the goal.

The use of fertilizer has been progressively increasing and this trend is likely to continue in
future if the nation desires to produce more agricultural products to meet the increasing
demand. The continuous and unbalanced use of the chemical fertilizers under intensive
cropping systems has been considered to be the main cause for declining crop vield and
environmental degradation. Nitrogen, phosphorus, potassium, zinc and sulfur are nutrient
elements most commonly applied by rice farmers. But these inorganic fertilizers do not usually
match the requirement of crops. In general, farmers apply higher rates of nitrogen (N),
phosphorus (P) and, potassium (K). This higher application of N, P and K is often responsible
for low vields and poor crop quality because optimum application of N, P and K is beneficial on
physiological and biochemical requirements in plant growth. For Boro rice production, nitrogen
is the key nutrient required in the largest quantities. Rice plants require a large amount of
nitrogen at the early and mid-tillering stage to maximize the number of panicles (Datta, 1981).
Phosphorus is the second major nutrient for plants and adequate phosphorus enhances many
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aspects of plant physiology, including the fundamental processes of photosynthesis, N-fixation,
flowering, fruiting and maturation (Wilson et al., 1998). About 41% of the soils of Bangladesh
contained P below the critical level (Portch and Islam 1984). Potassium is the third major
nutrient for plant and is necessary for several basic physiological functions, such as synthesis of
protein and starch, normal cell division and growth. Sulphur plays a unique role in plant
metabolism and its main function is constituent of amino acids, biotin, Vit B, and coenzyme A.
Zinc is important for chlorophyll synthesis, auxin formation, activation of dehydrogenase
enzyme, stabilization of ribosomal fractions of plants.

Nutrient deficiencies can be corrected by the judicious application of chemical fertilizers.
Farmers do not apply uniform fertilizers in all plots of a national map unit due to different
productivity level, but they desire uniform yield from all plots. However, farmers have their own
conceptions about soil fertility and considered the factors that favor crop performance, such as
plot size, location, previous fertilizer use, weed infestation and pest infestation (Saleque et al,
2008). In most cases farmers use excess and imbalance fertilizer doses thus soil fertility as well
as soil quality are degrading significantly. On the other hand, sustainable farming systems
require soil fertility status to be maintained at a level that supports satisfactory plant growth
while minimizing nutrient loss to the environment (Betteridge et al., 2008).Nutrient Manager
for rice is a computer-based decision support tool, enabling the rapid development of fertilizer
guidelines for specific rice fields. It contains questions, which can be quickly answered with
existing knowledge of farmers and technicians. After answering the questions, a printable
fertilizer guideline is provided. The present investigation was, therefore, undertaken to evaluate
the performance of nutrient manager on the vield and vield contributing characters of boro
rice.

Materials and Methods

The experiment was conducted at a farmer’s field, Nashipur, Dinajpur during the period from
January to June, 2014 during the Boro season. The experimental field is a medium high land
having sandy loam soil with pH 5.97. There were three fertilizer treatments: Fy:  Farmers
Practice (FP), Fo: Fertilizer Recommended by Nutrient Manager (NM) by fertilizer (238-60-60-
20 N P K S Kg ha'l) and Fs: Fertilizer Recommended by SRDI (304, 39, 102, 86 and 4 NP K
S Kg ha'l. The variety BRRI dhan28 was used as the test crop. The experiment was laid out in
a Randomized Complete Block Design (RCBD) with four (4) replications. All the treatments
were randomly allocated to the experimental plots within each block. Layout of the experiment
was done maintaining plot to plot distance 75 c¢cm and replication to replication distance 1.0 m.
The total numbers of plots were 12 and the size of unit plot was 10 m2 (4.0 m x 2.5 m). Rice
seedlings were transplanted at 35 days after sowing with a spacing of 25 cm x 15 cm at two
seedlings hilll on 13 February 2014. Various intercultural operations were done for
maintaining the normal growth and development of the crop. Harvest maturity of the rice field
was determined when 90% of the grains became golden vellow in color. Five hills (excluding
border hills) were selected randomly from each unit plot and collected by uprooting prior to
harvesting for recording data on yield components and vield. The grain vields were recorded
from each plot and moisture percentage reading was taken by moisture meter and grain weight
was adjusted at 14% moisture. Data were statistically analyzed and the significance of mean
differences was adjudged by the Duncan’s Multiple Range Test (DMRT) with the help of a
computer package (MSTATC) program (Gomez and Gomez, 1984).
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Results and Discussion

Plant height: The results showed that plant height of BRRI dhan28 was not significantly
affected by the different treatments (Table 1). Plant height varied from 89.50 cm in Fg
treatment to 93.50 cm in Fy treatment. The tallest plant (93.50 cm) was recorded in the
treatment Fy (Recommended by NM) and the shortest plant (89.50 cm) was obtained in the
treatment F3 (Recommended by SRDI). It might be due to smaller increase of all the fertilizers,
which did not affect the growth and development of plants remarkably.

Number of total tillers hill'l: It was observed that the number of total tillers was significantly
influenced by different fertilizer treatments at 1% level of probability (Table 1). The highest
number of total tillers hill'l (18.50) was produced by the fertilizer dose recommended by
nutrient manager (NM) which was followed by the fertilizer dose recommended by farmers
practice (17.50) and the lowest number of total tillers hill'}(14.75) was found from the fertilizer
dose recommended by SRDI. These results are well supported with the findings of Parvez et al.
(2008) who found increased number of total tillers hill'! with the increased use of fertilizers.

Number of effective tillers hill'l: There was a significant effect of different fertilizer treatments
on the production of effective tillers hill"1 of rice plants (Table 1). The number of tillers hill'1 due
to different treatments varied from 13.38 to 17.13. The highest number of effective tillers hill-1
(17.13) was found in the treatment Fy (recommended by NM) which was statistically similar to
the treatment F; (recommended by FP). It might be due to smaller change of all the fertilizers
from recommended rates. The minimum number of tillers hill'l (13.38) was found in the
treatment F3 (recommended by SRDI). Similar results were also obtained by Balakrisnan and
Natarajaratnan (1986).

Panicle length: The length of panicle of BRRI dhan28 was significantly influenced by the
application of fertilizers at 1% level of probability (Table 1). The highest panicle length (27.25
cm) was found in Fy (recommended by NM). The lowest panicle length (22.13 cm) was
observed in the treatment Fg (recommended by SRDI) which was statistically similar to the
treatment Fy (recommended by FP). These results are in agreement with Rahman et a/ (2009)
who found increased panicle length with the application of different fertilizer dozes.

Number of total spikelets paniclel: Result showed that number of total spikelets panicle! of
BRRI dhan28 responded significantly to different fertilizer treatments (Table 1). The total
number of spikelets panicle’! varied from 122.50 to 141.00. The highest number of spikelets
paniclel (141.00) was obtained from the treatment Fy (recommended by NM) which was
statistically similar with respect to spikelets panicle’! to the treatment F; (recommended by FP).
The lowest number of spikelets paniclel (122.50) was obtained from the treatment Fj
(recommended by SRDI). These results were supported by the findings of Mondal et al. (1990)
and Halder et al (2000).

Number of filled grains panicle’l: Results presented in the Table 1 showed a significant effect of
various rates fertilizer supplied from respective fertilizers on the number of filled grains panicle!
of RRRI dhan28. The number of filled grains panicle! of different treatments ranged from
109.75 to 127.50. The highest number of filled grains panicle! (127.50) was found in the
treatment Fy (recommended by NM) which was statistically similar to the treatments Fq
(recommended by FP). It might be due to smaller reduction of all the fertilizers from
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recommended rates, which did not affect the growth and development of plants remarkably.
The lowest number of filled grains paniclel (109.75) was found in the treatment Fj
(recommended by SRDI). These results support the findings of Rahman et al (2009) who found
increased number of filled grains panicle!.

Number of sterile spikelets panicle’l: The variation in the number of sterile spikelets panicle!
due to different fertilizer treatments was significant at 5% level of significance (Table 1). The
results indicated that the number of sterile spikelets panicle’! varied from 12.50 to 17.25. The
highest number of sterile spikelets paniclel (17.25) was produced by the treatments Fj
(recommended by FP). The lowest number of sterile spikelets panicle’l (12.50) was produced by
the treatment F3 (recommended by SRDI) which was statistically similar to the treatments Fo
(recommended by NM).

Weight of 1000 grains (g): It was observed that 1000 grain weight of BRRI dhan28 was
significantly influenced (p < 0.01) by the application of different fertilizer levels. The 1000-grain
weight ranged from 22.42 g to 23.72 g. The highest 1000-grain weight (23.72 g) was
recorded from the treatments Fy (recommended by NM) which was statistically similar to the
treatments Fy (recommended by FP) while the lowest 1000-grain weight (22.42 g) was

obtained in the treatment F3 (recommended by SRDI). Similar results were reported by Rahman
et al (2009) and Parvez et al. (2008).

Moisture content (%): The moisture content of BRRI dhan28 was not changed by the different
fertilizer doses. The moisture content ranged from 22.22% to 23.30%. The highest moisture
content (23.30%) was obtained by the treatments F3 (recommended by SRDI) and the lowest
moisture content (22.22%) was produced by the treatment treatments Fy (recommended by
NM).

Grain vield (tha'l): Results showed that the grain vield of BRRI dhan28 responded significantly
to the different fertilizer treatments (Table 1). The grain vield due to various treatments ranged
from 6.10 to 7.52 t ha'l. The highest grain vield (7.52 t ha'l) was obtained in the treatments
Fy (recommended by NM). It might be due to higher number of tillers as well as panicles hill-1,
higher number of grain per panicle, highest thousand grain-weight and higher harvest index in
compared to that of F; and F3 treatments. The lowest grain yield (6.10 t ha'l) was obtained in
the treatments F3 (recommended by SRDI) which was statistically similar to the treatments Fy
(recommended by FP). It was due to the lowest number of tillers as well as panicles per hill and
lowest number of grains per panicle. Khan et al (2007) reported that grain vield was
significantly increased due to application of different chemical fertilizers. These results are also
in agreement with the findings of Rani et a/. (2001), Rahman et al. (2009) and Parvez et al.
(2008).

Straw vield (tha'l): Straw vields varied significantly with different treatments. The vields of straw
ranged from 10.00 to 11.02 t ha'l (Table 1). The highest straw vield (11.02 t hal) was
obtained from the treatment Fo (recommended by NM) and the lowest value (10.00 t ha'l) with
treatment F3 (recommended by SRDI) which was statistically similar to the treatment Fq
(recommended by FP). The treatments may be ranked in the order of Fo>F;>F3 in terms of
straw vield. Rahman et al (2009) reported that the application of urea-N in combination with
other chemical fertilizers increased the straw vields of rice.
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Biological vield: The biological vield obtained from different treatments ranged from 16.10 to
18.54 t ha'l. The highest biological vield (18.54 t ha'l) was recorded in the treatments Fy
(recommended by NM) which was statistically similar to the treatments F; (recommended by
FP). The lowest biological vield (16.10 t ha'l) was obtained in the treatments F3 (recommended
by SRDI) which was statistically similar to the treatments F; (recommended by FP). This result
was in agreement with Rahman et al. (2009).

Harvest index (%): Harvest index of BRRI dhan28 was significantly influenced by the different
fertilizer levels (Table 1). The highest harvest index (40.56%) was obtained from the treatments
Fy (recommended by NM) and the lowest harvest index (37.89%) was obtained in the
treatments F3 (recommended by SRDI).

Nutrient content in rice grain and straw: The N content in rice grain and straw was significantly
influenced by the application of various rates of fertilizers (Fig.1). The highest N content in grain
(1.392%) and straw (0.845% ) was observed in the treatments Fy (recommended by NM) and
the lowest N content of grain (1.301%) and straw (0.721% ) was noted in the treatments F5
(recommended by SRDI).The results revealed that N content in rice grain was higher than that
of straw. A significant increase in N content in rice grain and straw due to the application of
fertilizers has been reported by many investigators (Bhaskaram and Krisna, 2009).

Results in Fig. 2 indicated that phosphorus content in the grain of BRRI dhan28 varied
significantly due to different fertilizer treatments. The highest P content in grain (0.273%) and
straw ((0.128%)) was found in Fy (recommended by NM) and the lowest value (0.222%) and
(0.097%) in grain and straw was noted in the treatments F; (recommended by FP). Application
of different fertilizer doses showed more pronounced effect in increasing the P content in rice
grain and straw. An increase in P content both in rice grain and straw due to the application
chemical fertilizers was reported by many investigators (Parvez et al, 2008). Similar results
were also obtained by Kadu et al. (1991).

The potassium content both in grain and straw of BRRI dhan28 was significantly influenced
due to application of various level fertilizers (Fig.3). The highest K content in rice grain
(0.284%) and straw (0.502%) were recorded in the treatment Fo (recommended by NM) and
the lowest K content in grain (0.258%) and straw (0.395%) was recorded in the treatments Fg
(recommended by SRDI). The K content in straw was much higher than that in grain. These
results are in agreement with Singh ef al (2001) who revealed that K content in grain and
straw was increased due to application of different chemical fertilizers. The results were also in
agreement with the findings of Bahmaniar and Mashaee (2010).

The sulphur content both in grain and straw of BRRI dhan28 was significantly influenced by the
combined use of different dose fertilizers (Fig.4). The highest S content of grain (0.171%) and
straw (0.089%) was obtained in the treatments Fy (recommended by NM) and the lowest value
of grain (0.148%) and straw (0.077 %) was noted in the treatments F3 (recommended by
SRDI). Chandel et al. (2003) reported that application of sulphur from inorganic fertilizers
increased the S content both in grain and straw of rice.

Conclusion

From the above findings it may be concluded that nutrient manager fertilizer dose performed
better than recommended fertilizer dose by SRDI and farmers practiced.. So, it may be inferred
that increase the crop vield in Boro season then apply N, P, K and S at the rate of 238 kg, 60
kg, 60 kg and 20 kg hal, respectively compared to that of recommended doze.
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Table 1. Effects of different rates of fertilizer on the vield contributing characters and vield of Rice var. BRRI dhan28

Plant  Effective  Panicle Total Filled Sterile 1000-  Grain Straw  Biological Harvest
Treatment height tillers length  spikelets grains spikelets  grain yield yield yield index
(cm) hill'1 (cm) paniclel  paniclel paniclel weight (thal) (t hal) (t ha'l) (%)
(no.) (no.) (no.) (@
Fi= 90.50 16.25a 23.13b 130.75ab 112.00ab 17.25a 23.20a 6.82b 10.75ab 17.57ab  38.82b
Farmers
practice
Fy = 93.50 17.13a 27.25a 141.00a 127.50a 13.50b 23.72a 7.52a 11.02a 18.54a  40.56a
Nutrient
manager
F3=SRDI 8950 13.38b 22.13b 122.50b 109.75b 12.50b 2242b 6.10b 10.00b 16.10b 37.89c¢
CV (%) 3.58 7.58 7.55 5.01 7.90 21.90 1.88 3.66 6.45 5.04 3.46

In a column, the treatment Means having similar letter(s) do not differ significantly by DMRT

16 - @ Grain @ Straw

Nitrogen %

N
o N M o @
TR

F1=RecommendedF2 = RecommendedF3 = Recommended
by farmerspractice by nutrient by SRDI
manager

Fig. 1. Effects of different rates of fertilizer on N content
in grain and straw of rice var. BRRI dhan28
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