Internatiol
of Plant & &

International Journal of Plant & Soil Science

23(6): 1-10, 2018; Article no.lJPSS.42071
ISSN: 2320-7035

Effect of Fertilizers on Yield and Yield Contributing
Characters of Local Aromatic Aman Rice Varieties in
Sylhet Region

Kamrun Nahar Mousomi'’, Mohammad Noor Hossain Miah?, Md. Abul Kashem®
and Imtiaz Miah'

"Department of Agricultural Chemistry, Sylhet Agricultural University, Sylhet-3100, Bangladesh.
’Department of Agronomy and Haor Agriculture, Sylhet Agricultural University, Sylhet-3100,
Bangladesh.

3Department of Soil Science, Sylhet Agricultural University, Sylhet-3100, Bangladesh.

Authors’ contributions

This work was carried out in collaboration between all authors. Author KNM designed the study,
performed the statistical analysis, wrote the protocol and first draft of the manuscript. Authors MNHM
and MAK managed the analyses of the study. Author IM managed the literature searches. All authors

read and approved the final manuscript.

Article Information

DOI: 10.9734/1JPSS/2018/42071

Editor(s):

(1) Fatemeh Nejatzadeh, Department of Horticulture, Faculty of Agriculture, Khoy Branch, Islamic Azad University,
Iran.

Reviewers:

(1) M. M. Buri, CSIR-Soil Research Institute, Ghana.

(2) Moénica Guadalupe Lozano Contreras, National Institute of Forest Research Agricultural and Livestock (INIFAP),
Mexico.

Complete Peer review History: http://www.sciencedomain.org/review-history/25890

Receivedd12"' May 2018
Original Research Article P:‘:ﬁ: ,’7) etzd,,gth 25352: gg;g

ABSTRACT

A pot experiment was conducted at the experimental net house of the Department of Soil Science,
Sylhet Agricultural University, Sylhet, Bangladesh to observe the effect of variety and fertilizer on
yield and yield contributing character of local aromatic rice varieties during the Aman season of
2015. Five aromatic rice varieties (Kalizira: V4, Muktasail: V,, Nagrasail: V; Maloti: V, and
Chinigura: Vs) and four levels of fertilizer (Recommended dose: F; i.e. 45-10-20-10-0.5 kg ha™ of N-
P-K-S-Zn, 2/3" of recommended dose: F,, 1/3" of recommended dose: F3, and Control: F4) were
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used with three replication following RCBD. Recorded yield and yield contributinq characters were
panicle length, a number of effective and non-effective tillers hiII'1, grains panicle , sterile spikelets
panicle’1, total spikelets panicle’1, 1000-grain weight, grain yield, straw yield, harvest index, panicle
emergence days, and total maturity days. With few exceptions, yield and yield contributing
characters of the aromatic rice varieties were significantly affected due to the application of different
fertilizer levels. The highest grain yield was recorded in Nagrasail variety (65.33 g pot'1) followed by
Kalizira (65.26 g pot') with the recommended dose of fertilizers while the lowest yield (24.31 g pot™)
was obtained in Maloti with control. Straw yield was the highest g1 74.07 g pot'1) in Maloti with the
recommended dose of fertilizers but the lowest yield (61.70 g pot™') was recorded in Kalizira variety
with control. The overall results indicated that recommended dose of all chemical fertilizers

optimized the yield of aromatic rice.

Keywords: Aromatic rice; fertilizer dose; transplant aman rice; yield.

1. INTRODUCTION

Agriculture in Bangladesh is dominated by
intensive rice (Oryza sativa L.) cultivation. It
accounts for 89.56% annual food grain
production [1]. At present aman rice is the
second largest crop in the country in respect of
volume of production [1]. With a few exceptions,
all aromatic rice varieties are cultivated in the
rainy aman season. Aromatic rice is generally
low yielding [2] but they are considered the best
in quality and highly valued in respect of price
and acceptance. It has great specialty and
importance among all the rice varieties due to
their nice aroma. Public preference and demand
for this rice are increasing day by day. Besides,
due to its aroma quality, the buyers of the global
market are very much attracted to aromatic rice.
In Bangladesh, the average yield of rice in aman
season is 2.385 t ha"1, and local transplanted
aman rice is 1.652 t ha™ [1]. Farmers invest 38%
less money for production of aromatic rice than
coarse grain rice per acre but yield is much lower
than coarse rice [3]. For this reason, our farmers
do not show their interest to cultivate aromatic
rice though it is a very highly valued crop. But the
high price of aromatic rice can help them in
getting 30% of higher gross margin as compared
to coarse rice [3]. The average vyield of local
transplant aman rice in Sylhet region is 1.605
tha” [1]. Locally cultivated aromaic rice in Sylhet
region during aman season are Chinigura,
Kalizira, Chinirsail, Gandi, Muktasail, Mikrisail,
Nagrasail, Bantos, Maloti etc. The yield of
aromatic rice is affected by various management
practices as well as fertilization. Regarding
fertilizer usage in course, rice field farmer applies
about 2.06 and 1.62 times more urea and TSP
respectively than aromatic rice. But unexpectedly
aromatic rice growers use 15 kg ha™ more MoP
than coarse rice farmers [3]. To find out a
balanced fertilization, suitable fertilizer

recommendation for aromatic rice needed to be
developed. If we can improve the yield of these
varieties, there will be a huge opportunity to earn
foreign currency by exporting these and also the
local demand. With this view, the experiment was
conducted to evaluate fertilizers response of five
aromatic rice varieties on yield and yield
contributing characters under pot culture
condition.

2. METHODOLOGY

The pot experiment was conducted at the
experimental yard of Sylhet Agricultural
University, Sylhet, Bangladesh during aman
season of 2015. The location of the site was
24.91° N latitude and 91.90° E longitude and
elevation of 30 m from the sea level (Google
Earth, 2014). The soil belongs to the “Pritim
Pasha” soil series of Northern and Eastern
Piedmont Plains (Agro Ecological Zone 22).
Different chemical properties of initial soil i.e. soil
pH (4.97), organic carbon (0.90%), organic
matter (1.56%), total N (0.089%), available P (6.5
mg kg™), exchangeable K (0.14 meq 100g™ soil),
available S (17.67 mg kg'1) and available Zn
(0.137 mg kg™') were recorded.

During the experimental period, the maximum
temperature was recorded at 33.0°C, minimum
14.7°C and the mean monthly relative humidity
was 73.33%. Heavy rainfall occurs during the
first three months. The experiment comprised of
five local aromatic rice varieties viz. V4: Kalizira,
V,: Muktasail, V3: Nagrasail, V4: Maloti and Vs:
Chinigura, and four levels of fertilizer viz. Fi:
recommended dose, F,: 2/3" of recommended
dose, F3: 1/3 of recommended dose: and Fg:
Control (no fertilizer). Total number of treatment
combinations was 20. The experiment was laid
out in a Randomized Complete Block Design
with three replications. Total 60 pots were used




having the size of 4572 cm x 4572 cm
(18""'x187"). Three rows of pots were arranged
and row to row distance was 1 m. Each pot was
filled up with 45 kg field soil. According to the
treatments, all fertilizers except urea were
applied to the soil surface during final pot
preparation and then mixed by flood irrigation.
Urea was applied in two equal splits (one half as
basal and another half at 40 DAT). There were
four hills in each pot. The spacing of
transplanting was 18 cm x 18 cm and five
seedlings were transplanted in each hill. Cultural
operations such as weeding, irrigation and pest
control were done as and when needed. The 30
days old seedling of aromatic rice varieties were
transplanted on 07 August 2015 and harvested
from 01 to 04 December 2015. Grain and straw
yields were recorded potwise. After harvesting,
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ten plants were randomly selected from each pot
to collect yield contributing characters. Recorded
yield parameters were panicle length, number of
effective and non-effective tillers hiII'1, grains
panicle’1, sterile spikelets panicle'1, total spikelets
panicle’1, 1000-grain weight, grain yield, straw
yield, harvest index, panicle emergence and
period of field duration up to maturity. Grain and
straw yields were recorded potwise and adjusted
at 14% moisture basis. Yield data were
statistically analyzed by using MSTAT-C program
and mean comparison was made by Duncan’s
Multiple Range Test (DMRT). The dose of
fertilizer for the aromatic local transplant rice was
taken according to Fertilizer Recommendation
Guide [4]. The doses, sources and amount of
fertilizers for pot experiment were mentioned in
Table 1 for upper 10 kg soil in each pot.

Table 1. Procedures used to determine soil parameters

Soil parameters Determination procedure

pH Determined in 1:2.5 soil:water suspension using a glass electrode pH meter

[5].

Organic matter

Organic carbon was determined volumetrically by wet oxidation method [6] and

the organic matter content was calculated by multiplying the present organic
carbon with the Van Bemmelen factor of 1.73.

Total N Estimated by following Micro Kjeldahl method [7]. The samples were digested
with 30% H,0,, concentrated H,SO, and catalyst mixture (K,SO,4:CuS0O,.5H,0:
Se in the ratio of 10:1:0.1. The samples were distilled with 40% NaOH followed
by titration with 0.01 N H,SO,.

Available P The sample was extracted with 0.5 M NaHCOj; solution [8] and developed blue

colour by SnCl, and measured the colour colorimetrically.

The sample was extracted with 1.0 N NH,OAc (pH 7) and K was determined
from the extract by Flame Photometer [9] and calibrated with a standard K
curve.

Determined by extracting the soil samples with 0.15% CaCl, solution [7]. The S
content in the extract was estimated turbidimetrically with a spectrophotometer
at 420 nm.

The sample was extracted by 0.05M DTPA solution (pH 7.3) maintaining 1:2
soil-extractant ratio and directly measured by Atomic Absorption
Spectrophotometer [10].

Exchangeable K

Available S

Available zinc

Table 2. Nutrient element, their sources and doses

Nutrient Doses for Sources Doses (g pot™)
elements pot expt. of Recommended 2/3“of  1/3“of  Control
(kg ha™) fertilizers  dose (F,) F,(F2) Fi(F3) (F.)

Nitrogen 45 Urea 4.90 3.26 1.63 -
Phosphorus 10 TSP 3.00 2.00 1.00 -
Potassium 20 MoP 2 .10 1.40 0.70 -
Sulphur 10 Gypsum 3.30 2.20 1.10 -

Zinc 0.5 ZnS0O, 0.075 0.05 0.025 -




3. RESULTS AND DISCUSSION

3.1 Varietal Effect

Aromatic rice varieties had a significant effect on
different yield and yield contributing characters
except for a number of non-effective tillers hill”.
The longest panicle (20.28 cm) was found in
Chinigura and the shortest (18.05 cm) was noted
in Nagrasail variety (Fig. 1a). Kalizira produced
the highest number of effective tillers hill”" (14.33)
but Chinigura (8.92) had the Iowest The highest
number of non-effective tillers hill” (1.67) was
found in Nagrasail and the lowest (1.08) was
recorded in Chinigura (Fig. 1b). Chrmgura
produced the highest number of grains panicle™

(117.50) while the lowest number (72.92) was
produced by Nagrasail variety (Frg 1c). A
number of sterile spikelets panrcle was also
noticed as the highest (13.42) in Chinigura
whereas Nagrasail (6.08) had the lowest.
Chinigura produced the highest number of total
spikelets panicle™ (127.58) but the lowest
number (91.17) was recorded in Maloti variety
(Fig. 1c). 1000-grain weight was maximum in
Muktasail (17.06 g) while Chinigura (9.99 g) had
the lowest weight (Fig. 1d). Grarn yield
ranged from 41.24-51.57 ¢ pot Muktasall
produced the highest graln yield (51.57 g pot’ )
and the lowest (41.24 g pot’ )was found in Maloti
(Fig. 1e).

In case of straw yield, Nagrasall produced the
highest (124. 75 g pot’) whereas Muktasail
(102.39 g pot™) the lowest (Fig. 1e). Nagrasail
also had the highest harvest index (50.90%) but
Chinigura (41.60%) had the lowest (Fig. 1f).
Panicle emergence day varied among varieties.
Kalizira (83.67 days) required the highest period
for panicle emergence and Muktasail (67.33
days) required the least (Fig. 1g). Among five
aromatic rice varieties, the maximum period of
field duration up to maturity (115.00 days) was
noticed in three varieties viz. Kalizira, Nagrasail
and Maloti while the shortest period (111.50
days) was found in Chinigura (Fig. 1g). It was
observed from the above results that different
yield and yield contributing characters differed
greatly from variety to variety. It might be due to
having variation in attributes and potentialities of
five different aromatic rice varieties. An
experiment showed that modification in the
management practices can positively influence
the rice crop outputs [11]. Rice KJTKH-1 was
found to produce a significantly higher yield than
conventional cultivars Jaya and Swarna by
applying different N rate and there was a
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significant increasing grain yield with successive
increase in fertilizer rate [12]. Besides, the yield
of ‘Proagro 6207’ hybrid rice variety increased
significantly with an application of sulfur-
containing nitrogen fertilizer [13].

3.2 Fertilizers’ Effect

All the fertilizer levels i.e. treatments F; to F,
showed significant effects on all the yield and
yield contributing characters of the aromatic rice
varieties. The longest panicle length was
recorded as 20.45 cm due to F, treatment
application and the shortest length was 17.56 cm
in control treatment (Fig. 2a). Recommended
dose produced the highest and control treatment
produced the lowest number of effective tillers
hill" and these were 14.27 and 7.47, respectively
(Fig. 2b) The highest number of non-effective
tillers hill" was 2.07 found in F, treatment and
the lowest was 1.00 in F1 (Fig. 2b). The highest
number of grains panicle” was 110.07 recorded
in the recommended dose of fertilizer and the
lowest was 81.67 in control treatment (Fig. 2c).
The pots having treatment F, ylelded the highest
number of sterile spikelets panicle” (13.27) and
F; produced the lowest (7.93). The highest and
the lowest numbers of total spikelets pamcle

were 119.13 and 88.73, respectively in F; and F,
treatment (Fig. 2c). 1000-grain weight was found
as the highest (14.59 g) for applying the
recommended dose of fertilizer and control
treatment showed the lowest (12.86 g) value
(Flg 2d). Grain yield varied from 31.00 to 59.16 g
pot” due to different fertilizer levels (Fig. 2e).

Application of recommended dose produced the
highest grain yield and control treatment
indicated the lowest. Straw yields ranged from
67.78 to 144.65 g pot’. The highest straw yield
was recorded in F; dose and lowest in F, dose
(Fig. 2e). The highest and the lowest harvest
indices were 48.87% and 40.31%, respectively
(Fig. 2f). The longest period of panicle
emergence was recorded as 78.53 days in F4
treatment and the shortest period was 68.07
days in F, treatment (Fig. 2g). Pots receiving
recommended dose of fertilizer showed the
longest (113.27 days) period of field duration up
to maturity and the shortest period (112.07 days)
in control treatment in soil (Fig. 2g). It was seen
that different levels of nitrogen influenced grain
yield, straw and biological yields with the
application of 100% recommended dose (RD) of
N which was statistically followed by other
treatments in descending order, and the highest
grain yield was found with 100% RD of N and the
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yield [15]. Basmati rice produced significant grain
yield and vyield attributes while combined

application of N and Zn was made at its
maximum rate [16].
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3.3 Interaction Effect of Variety and
Fertilizer

There was significant interaction effect among
different fertilizer levels and varieties on all of the
yield and vyield contributing characters except
panicle length, number of effective tillers hill’”
and harvest index (Table 3). Muktasail had the
longest panicle length (21.60 cm) with 2/3™ of the
recommended dose of fertilizer (F,) and the
shortest (15.30 cm) was recorded in Nagrasail
with control treatment. Kalizira produced the
highest number of effective tillers hill™ (22.00)
with F; dose of fertilizer while Chinigura (3.00)
with F, showed the lowest number. The highest
number of non-effective tillers hill" (2.67) was
noted in Nagrasail variety with control and the
lowest number of non-effective tillers hill”" (0.33)
was found in Chinigura with F; dose of fertilizer.
Chinigura yielded the highest number of grains
panicle™ (131.67) with the recommended dose of
fertilizer but the lowest number of grains panicle™

(48.00) was produced by Nagrasail with control
treatment. Among five aromatic rice varieties,
Muktasail had the highest number (15.67) of
sterile spikelets panicle'1 with control treatment
and Kalizira had the lowest number (5.33) with
recommended dose of fertilizer. In case of a total
number of spikelets panicle’1, the highest value
(135.67) was recorded in Chinigura variety with
2/3" of the recommended dose and Nagrasalil
with control showed the lowest (53.67) value.
Nagrasail variety with 2/3" of the recommended
dose of fertilizer produced the highest 1000-grain
weight (17.59 g) while Chinigura had the lowest
weight (8.81 g) without any fertilizer.

Application of F; dose of fertilizer had the
highest grain yield in Nagrasail (65.33 g pot'1)
variety followed by Kalizira (65.26 g pot”) with F;
dose but the lowest grain yield (24.31 g pot'1)
was recorded in Maloti with control treatment.
Straw yield ranged from 61.70 to 174.07 g pot™.
Maloti had the highest straw vyield

Table 3. Interaction effect of variety and fertilizer effect on yield and yield contributing
characters of aromatic rice

Variety Panicle Effective Non-effective Grain Sterile Total
and length tillers tillers hill™ panicle'1 spikelets spikelets
Fertilizer (cm) hill”! (nos.) (nos.) panicle™ panicle™
(nos.) (nos.) (nos.)
V,F4 21.07 22.00 1.33 b-e 110.67 d 5.33f 121.33 bc
V1F, 20.55 17.33 0.67 de 106.67 d 6.00 f 108.33 de
V,F3 18.63 7.33 1.67 b-d 81.67 fg 6.33 f 100.00 ef
V1F4 17.53 10.67 2.33ab 73.67 gh 14.67 ab 80.00 hi
V,F4 20.27 9.67 1.33 b-e 124.00 ab 8.00 d-f 135.33 a
V,F, 21.60 9.67 1.33 b-e 114.33 cd 10.33 c-e 130.00 a
V,F3 19.42 9.00 0.67 de 105.00 d 11.67 bc 113.00 cd
VoF, 17.99 7.67 1.67 a-d 104.67d 15.67 a 114.66 cd
V3F,4 20.28 13.67 0.67 b 92.00 e 5.67f 96.00 fg
V3F, 18.47 14.67 1.67 a-d 81.00 fg 6.00 f 88.00 gh
VsF; 18.16 10.67 1.67 ad 70.67 h 5.67f 65.33]
V3F, 15.30 8.33 267 a 48.00i 7.00 f 53.67 k
V,F4 19.50 13.33 1.33 b-e 92.00 e 7.67 ef 108.33 de
V,4F2 19.30 4.67 0.67 de 84.67 ef 11.00 cd 94.67 fg
V,4F3 17.71 10.67 1.67 ad 84.00 ef 12.33 a-c 79.331i
V4F4 17.42 7.67 2.00 a-c 75.67 f-h 13.67a-c 82.33 hi
VsF4 21.13 12.67 0.33 e 131.67 a 13.00 a-c 134.67 a
VsF, 20.84 10.33 1.33 b-e 120.67 bc 12.67 a-c 135.67 a
VsFs 19.57 9.67 1.00 c-e 111.33d 12.67 a-c 127.00 ab
VsF4 19.56 3.00 1.67 a-d 106.33 d 15.33 a 113.00 cd
SE+ - - 0.3215 2.320 0.7941 2.085
LS NS NS * *% *% *%

In a column, the figure(s) having similar letter(s) do not differ significantly
V1= Kalizira, V> = Muktasail, V3= Nagrasail, V4= Maloti, Vs = Chinigura, F1= RD= Recommended Dose (45-10-
20-10-0.5 kg ha”" of N-P-K-S-Zn), F»=2/3° of RD, F3=1/3° of RD, F4= Control, SE+ = Standard error, LS =
Level of significance, NS= Not Significant, * = Significant at 5% level, ** = Highly significant at 1% level
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Table 3. Interaction effect of variety and fertilizer effect on yield and yield contributing
characters of aromatic rice (Continued)

Variety and  1000-grain  Grain Straw ¥ie|d Harvest Panicle Total
fertilizer wt. (g) yield (g pot™) index (%) emergence  maturity

(g pot™) (days) days
V4F4 10.54 de 65.26 a 148.27 b 49.36 a-c 85.33 a 115.00 a
V4F, 10.51 de 4525cd 116.77c 47.42 a-c 85.67 a 115.00 a
V4F3 10.02 ef 41.00de 110.33c 48.15 a-c 83.00 ab 115.00 a
ViF, 9.84 ef 35.76 ef 61.70e 40.81 a-e 80.67 a-c 115.00 a
V,oF, 1740 a 64.76 a 12423 ¢ 46.91 ad 69.00d 109.00d
V,F, 17.35a 63.11a 109.27¢ 44.91 ad 68.67 d 106.33 e
VoF3 16.94 ab 41.71de 106.13c 44 .41 a-e 65.33d 104.67 f
V,F, 16.54 ab 36.71ef  69.93 de 37.14 de 68.33 d 104.33 f
V3F4 1745 a 65.33 a 153.83 b 51.65a 79.00 be 115.00 a
V;F, 17.59 a 47.69b-d 151.93b 52.35a 80.00 a-c 115.00 a
V3F3 16.79 ab 4275de 12283 c 50.28 ab 80.00 a-c 115.00 a
V;F, 16.12 ab 32.39fg  70.40 de 49.31a-c 58.00 e 115.00 a
V4F4 15.67 b 4728 b-d 174.07 a 52.07 a 80.67 a-c 115.00 a
V,4F» 15.38 b 47.39b-d 147.63b 46.01 ad 77.33 bc 115.00 a
V4F3 15.67 b 46.00b-d 85.40d 43.73 a-e 75.33 ¢ 115.00 a
V4F4 13.00c 24.31h 67.27 de 39.59 c-e 58.00 e 115.00 a
V;sF4 11.89 cd 53.19b 122.83 c 44.33 a-e 68.67 bc 112.33 b
V;sF, 9.74 ef 52.37bc 117.53 c 43.43 a-e 78.33 bc 111.67 bc
VsFj 9.51 ef 46.80 b-d 114.07 c 43.96 a-e 77.00 ce 111.00 c
VsFy 8.81f 25.83gh  69.60 de 34.68 e 77.33 be 111.00 c
SE+ 0.3629 1.792 4.507 2.992 1.347 0.307
LS *% *% *% * *% *%

In a column, the figure(s) having a similar letter(s) do not differ significantly
V1 = Kalizira, V., = Muktasail, V3= Nagrasail, V4= Maloti, Vs = Chinigura, F1= RD= Recommended Dose (45-10-
20-10-0.5 kg ha'" of N-P-K-S-Zn), F»= 2/3° of RD, F3= 1/3° of RD, F4= Control, SE+ = Standard error, LS =
Level of significance, ** = Highly significant at 1% level

(174.07 g pot") with F, dose of fertilizers while
the lowest one (61.70 g pot”)was produced by
Kalizira with control treatment. It was observed
that the highest harvest index (52.35%) was
found in Nagrasail variety with 2/3® of
recommended dose of fertilizer (F,) and the
lowest harvest index (34.68%) was found in
Chinigura with F, dose. In case of panicle
emergence day, Kalizira required the highest
days (85.67) with 2/3" of recommended dose of
fertilizer (F,), whereas both Nagrasail and Maloti
varieties had the lowest (58.00) with control
treatment. Among five aromatic rice varieties, the
highest period of field duration up to maturity
(115.00 days) was noted in three varieties viz.
Kalizira, Nagrasail and Maloti with recommended
dose of fertilizer and the lowest (104.33 days)
were found only in Muktasail with control
treatment.

In most of the cases, it was noticed that
recommended dose of all fertilizer had the
highest result and control treatment resulted the

lowest. In the present study Nagrasail
possessed the highest grain vyield. It might
be due to having the highest 1000-grain
weight, long panicle length, fewer sterile
spikelets panicle’1 etc. in Nagrasail variety.
This grain yield was statistically similar to the
grain yield found in Kalizira. That might be due
to having longest panicle length and the highest
effective tillers hiII'1, fewer sterile spikelets
panicle'1 and more total spikelets panicle'1 etc.
in Kalizira variety. It was said that the application
of the highest ratio of NPK fertilizer ha™
resulted in the highest number of panicles per
hill, 1000-grain weight, grain yield and straw
yield [17]. It was also found that [18] the yield of
rice increased with increasing zinc levels.
Besides, an experiment [19] showed that
application of zinc significantl¥ increased the
number of filled grains panicle” and 1000-grain
weight. The average grain and straw yields
increased with increasing rates of S and P
[20]. A similar result also found in another
experiment [15].



4. CONCLUSION

In conclusion, it could be said that the results of
the study of five aromatic rice varieties had
significantly higher yield when they received
recommended dose of fertilizers. In case of
varietal performance, Nagrasail and Kalizira
produced the highest yield among the varieties.
In order to obtain a higher yield of aromatic rice,
recommended a dose of fertilizer (45-10-20-10-
0.5 kg ha-1 of N-P-K-S-Zn) may be applied under
the similar agro-climatic and soil condition.
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