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Abstract—The experiment was conducted at the farmers’ fields of
two villages namely Bahadurpur and Noagaon at Sadar upazilla and
Daskin Sunamganj, respectively under Dekar haor (wet land) of
Sunamganj district, Bangladesh during the period from November,
2016 to May 2017 to find out the effect of variety and fertilizer on the
growth and yield of modern fine rice in boro season under haor
areas. Two varieties viz. BRRI dhan50, BRRI dhan63 and seven
fertilizer package treatments- F;= Recommended fertilizers dose
(RFD) (NP K Sand Zn @ 138.2- 22.4- 63.5-13.5- 1.3 kg ha, F,=
RFD + 20 kg N, Fs= RFD - 20 kg N, F4= RFD - 40 kg N, Fs=
Integrated Plant Nutrient System (IPNS) (5 t cowdung ha™* as organic
fertilizer + inorganic fertilizer), F¢= Integrated Plant Nutrient
System (IPNS) (5 t poultry liter ha™* as organic fertilizer + inorganic
fertilizer) and F;= Farmers’ practice (N P and K @ 82.9- 8.4- 21 kg
ha™') were included in the experiment. The experiment was laid out in
a two factors Completely Randomized Block Design (RCBD) with
three disperse replications. Data were collected on growth, yield and
yield contributing characters of rice. Plant height of BRRI dhan50
was significantly higher than BRRI dhan63 at 15, 30, 45, 60, 75 DAT
and at harvest. Plant height also showed significant response to
different fertilizers application at 30, 45, 60, 75 DAT and at harvest.
The number of tillers hill™* of BRRI dhan63 was significantly higher
than BRRI dhan50 at 45 (24.4), 60 (42.0), 75 DAT (34.5) and at
harvest. Number of tillers hill* showed significant variation due to
application of different fertilizer doses at 75 DAT and at harvest. The
grain and straw yield showed significant response due to varieties.
The higher grain yield of 3.71 t ha™ and straw yield of 6.00 t ha™* was
produced by the BRRI dhan63. The grain and straw yields varied
significantly due to the application of different fertilizer doses. The
highest grain yield of 4.15 t ha™ and straw yield of 6.27 t ha™* was
produced due to application of IPNS (5 t cowdung ha™). It was
concluded that BRRI dhan63 with application of IPNS (5 t cowdung
ha) based fertilizers may be suggested in the haor areas.
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1. Introduction

Rice grain is categorized into coarse, medium and fine
according to size and 1000 grains weight. In Bangladesh, a
number of fine rice cultivars are grown by the farmers in

different parts. Some of them have special appeal for their
aroma. Such common cultivars are Chinisagar, Basmati,
Badshabhog, BRRI dhan34, Kalizira, Tulsimla, Dulabhog,
BRRI dhan37, BRRI dhan38, BRRI dhan50, Binadhan 12 and
Binadhanl15. Fine rice is mainly used by the people in the
preparation of palatable dishes and sold at a higher price in the
market due to its special appeal for aroma and acceptability.
Bangladesh has already exported fine rice in different
countries with small quantity. Bangladesh has bright prospect
for export of these fine rice thereby earning foreign exchange.
Moreover, internal markets are also expanding due raising
income of some peoples. The yield of fine rice is lower than
that of coarse and medium rice. The reasons for low yield are
mainly associated with lack of improved varieties and
judicious fertilizers management especially of inorganic and
organic fertilizer. Selection of a potential variety, planting in
appropriate method and application of optimum amount of
nutrient elements can play an important role to increase yield.
However, fine rice is grown well under lower levels of inputs.
In Bangladesh, nutrient deficiencies of soils are increasing day
by day. Use of fertilizer is an essential component of modern
farming today with about 50% of the world crop production
[6]. Most of the fine rice varieties are grown in T. aman season
of Bangladesh. We need the Boro rice varieties to be
cultivated. Due to high organic matter in haor the quality of
fine rice may be superior from other region. They can avoid
flashflood due to their short growth duration. Among the
management practices, application of nitrogen fertilizer and
variety are the important ones.

Objectives:

i. To investigate the suitability of modern fine rice varieties
in the haor areas.

ii. To find out the optimum fertilizer dose for modern boro
fine rice varieties grown in haor areas.
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2. Materials and Methods

The experiment was conducted at the farmers’ fields of two
villages namely Bahadurpur and Noagaon at Sadarupazilla and
Daskin Sunamganj, respectively under Dekar haor of
Sunamgan;j district during the period from November, 2016 to
May 2017. Two varieties- V= BRRI dhan50 and V,= BRRI
dhan63 and seven fertilizer treatments- F,= BARC
recommendation guide’12 based fertilizers (N-P-K-S-Zn @
138.2-22.5-63.5-13.4-1.3) (RFD), F)= RFD + 20 kg N,
F3=RFD - 20 kg N, F;= RFD - 40 kg N, Fs= Integrated Plant
Nutrient System (IPNS) (5 t cowdung ha), F¢= Integrated
Plant Nutrient System (IPNS) (5 t poultry liter ha™) and F,=
Farmers’ practice (N-P-K @ 82.9-8.4-21 kg ha™ ) (FP). Three
disperse replications were included in the experiment. The
initial soil properties of the experimental site are presented in
Table 1. Soil texture, pH, organic matter, available P and S, Zn
and exchangeable K, were determined following standard
methods [2, 3, 4, 5, 7]. Seeds were sown in seedbed on 28
November 2016. Seedlings were transplanted on 5 January
2017 at 25 cm X 15 cm spacing. TSP, MoP, Gypsum, Zinc
sulphate, Cowdung and Poultryliter were applied during final
land preparation. Urea was applied as top dressing in three
equal splits at 15, 30 and 45 days after transplanting. Marshal
10ml/ 10L water was sprayed 2 times 10 days interval to
control blast disease. Two hand weeding were done for each
plot; first weeding was done at 25 days after transplanting
followed by second weeding after first weeding at 45 days.
Standing water was maintained 2-3 cm in the field throughout
the growing period. Five hills were tagged for counting the
tillers and measuring the plant heights. Harvesting was done
on 22 April 2017. Ten sample hills were collected from each
plot to record the agronomic characters. The grain and straw
yields were recorded from whole plot basis. The data were
analyzed following randomized complete block design and
mean separation was done by DMRT [2].

3. Results and Discussion

Plant height of BRRI dhan50 was significantly higher than
BRRI dhan63 at 15, 30, 45, 60, 75 DAT and at harvest (Table
2). Plant height did not vary significantly due to different
fertilizer application at 15 DAT (Table 2). Plant height showed
significant response to different fertilizers application at 30,
45, 60, 75 DAT and at harvest. The longest plants were
produced for application of RFD at 15 DAT (32.5 cm), 30
DAT (41.1 cm), 60 DAT (68.5 cm) and 75 DAT (78.6 cm) and
for application of RFD + 20 kg N at 45 DAT (53.7 ¢cm) and at
harvest (87.3 cm). Plant height was affected due to the
interaction effect of variety and different fertilizer application
at 15, 30 DAT and at harvest (Table 2).

The number of tillers hill"' of BRRI dhan63 was significantly
higher than BRRI dhan50 at 45 DAT (24.4), 60 DAT (42.0),
75 DAT (34.5) and at harvest (34.2) (Table 3). Number of
tillers hill” showed significant variation due to application of

different fertilizer doses at 75 DAT and at harvest. The highest
number tillers hill! (36.5) at 75 DAT and at harvest (33.1) was
produced due to application of RFD (Table 3). Number of
tillers hill"' significantly varied due to effect of interaction of
variety and fertilizers at 60, 75 DAT and at harvest (Table 3).

The number of effective tillers hill"' responded significantly
due different varieties. Number of grains panicle’ of BRRI
dhan63 was significantly higher over BRRI dhan50. Number
of sterile spikelets panicle” of BRRI dhan50 was significantly
higher than BRRI dhan63 (Table 4). Panicle length varied
significantly due to variety. The 1000 grains weight of BRRI
dhan63 was significantly higher in comparison to BRRI
dhan50. The grain and straw yield showed significant response
due to varieties. The higher grain yield (3.71 t ha™) and straw
yield (6.00 t ha™) was produced by the BRRI dhan63.

Number effective tillers hill'and grains panicle”'showed
significant response due to different fertilizers application. The
highest number of effective tillers hill' (31.5) and grains
panicle” (146.0) was produced due to application of IPNS (5 t
CD ha™). Variation in number of sterile spikelets panicle” was
significant due to application of different fertilizer doses
(Table 4). Panicle length and1000 grains weight varied
significantly due to different fertilizers application. The
longest panicle (21.4 cm) was produced due to application of
RFD and the highest 1000 grains weight was produced due to
application of IPNS. The grain and straw yields varied
significantly due to the application of different fertilizer doses.
The highest grain yield (4.15 t ha™") and straw yield (6.27 t ha
" was produced due to application of IPNS.

Number of effective tillers hill”', number of grains panicle™”
and number of sterile spikeletspanicle’ was showed
statistically significant variations among the varieties and
different fertilizer doses interactions (Table 4). Insignificant
variation was observed in panicle length and 1000 grains
weight due to the interaction of different varieties and
fertilizer doses. The grain and straw yield varied significantly
due to the interaction of varieties and different fertilizer doses.

Table 1: Chemical characteristics of the initial soil of the
experimental site

Constituents Characteristics
Soil pH 5.34
Total Nitrogen (%) 0.10
Organic matter (%) 1.75
Available P (ug g soil) 8.32
Exchangeable K (meq 1007 0.11

g soil)

Available S (ug g soil) 22.42
Available Zn (ug g soil) 0.3
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Table 2: Plant height of modern Boro fine rice at different DAT
as affected by variety, fertilizer and their interactions in the haor

of probability; * = Significant at 5 % level of probability, NS=Not significant,
LS= Level of significance, RFD= BARC Fertilizer reccommendation guide 12
based fertilizers (N-P-K-S-Zn @ 138.2-22.5-63.5-13.4-1.3 kg ha™), IPNS=

area Integrated plant nutrient system, FP= Farmers’ practice (N-P-K @ 82.9-8.4-21
. kg ha’l), V; = BRRI dhan50, V, = BRRI dhan63, F;= RFD, F,= FRD + 20 kg
Plant height (cm) N, F;=FRD - 20 kg N, F,=FRD - 40 kg N, Fs=IPNS (5 t CD ha™), F&=IPNS (5
Treatments 15 30 45 t PL ha) and F,=Farmers’ practice.
DAT | DAT | DAT | 60 DAT |75 DAT| Harvest
Variety Table 3: Tiller production of modern Boro fine rice at different
32.46]41.25]52.54 DAT as affected by variety, fertilizer and their
BRRIdhan50 . a a 69.46a | 77.60a | 83.88a interactions in the Azor area
29.92(37.84 [ 49.92
BRRIdhan63 b 5 L | 6504b | 72.92b | 82.92b Tillers bl a0y
LS *k *k * *k *k * Treatments 15 30 45 60
Fortilizor DAT | DAT | DAT | DAT 75 DAT | Harvest
Variet
RFD 325 |41.15a|° 7% |68.52a| 739? |86.42 ab LTS
a a BRRIdhan50 | 4.8 | 11.0 | < 2 129.12b | 27.62b
53.74 78.30 a b
FRD+20kgN | 31.7 [40.64a 68.22a 87.35a 5245 | 1306
a a BRRIdhan63 | 5.1 | 11.8 y P 134.54a | 34254
FRD-20kgN | 315 [39.52a]°2%9 [67.53b] 70 | 8433 ¢ b .
g . . a . ab . LS NS NS * ok *ok *ok
Fertili
FRD-40kgN | 305 |3824a 522'105 66.54 ¢ 76592 81.82d ertilizer 656
IPNS (5 t CD 38.56 | 51.06 72.75 RFD 48 | 1211234 ) 387 17 7| 33.18a
hal) 299 |70 |7, |6635¢] 7 [85.62 b 35.52
+ . . . . ) .
IPNS (5 t PL 38.63 | 50.14 72.82 FRD+20kgN | 4.9 | 11.6 | 24.0 | 389 | 777 | 32.74b
o'l 31.0 b b |66:06¢| 07| 80.43d 331
a’) a 4;‘12 71%1 FRD-20kgN | 55 | 116 | 245 | 41.5 | 770 | 2735¢
FP 293 [37.05b "7 (6674 c| 7| 7154 36,95
FRD-40kgN | 5.5 | 125 | 24.7 | 402 2| 26.
Sx - 0.864 | 1.321] 1.406 | 1.213 | 0.540 Oke >3 3 740 e 6.96 ¢
LS NS - . = = = IPNS 5t CD| 49| 116 | 220 | 323 | 2862 ] 27.52¢
Variety x Fertilizer ha™) f
IPNS (5 t PL ha 27.45
Vi | 32076 | 420 514 | 737 | so0 |50 D ( “la3] o5 | 100 | 342 |77 27.06d
32.03
ViF, 33.33ab [42.80a| 556 | 712 | 80.8 85&37 FP 46| 110 | 21.3 | 37.9 | 717 | 26.05f
83.20 Sx - - - - o512 0505
VF; 33.33ab [42.87a| 54.6 | 70.1 | 802 e IS NS TS TS s T #+ o
V/F,4 3367a |41.73b| 524 | 662 | 774 |81 Variety x F ertlhz‘; 3176
950 83g70 V/F, 49| 117 | 232 : 0130484
ViFs | 31.00cde | 770 | 504 | 68.6 | 747 : £ 33g05
o ‘;0 81660 V,F, 56| 127 | 255 [3565f 77" | 30.55d
ViFg | 3300ab | 7y ) 338 1 673 ) 744 | V. Fs 54| 109 | 213 [33.151|28391| 27.92 1
ViF, | 30.67de 39e'f13 492 | 69.0 | 756 78;7 VF, 48| 108 | 210 [33.08i 271'(37 25371
V,F, 32.13 be 42‘5‘0 520 | 632 | 772 8657 V/Fs 51| 116 | 208 301'(81 29555 25.84h
V,F, 30.20 def [38.53f| 51.7 | 652 | 75.8 89530 V/Fg 3.8 | 8.8 18.0 [31.86] 271'(54 23.25j
V,F, 29.73 ef 396‘33 513 | 670 | 716 | &43 V,F; 40| 110 | 177 33}'196 27.92i| 2636 ¢
V,F, 3133cd [38.73f] 51.6 | 668 | 764 8827.3500f V.F, 17| 124 | 236 421.364 412.133 1582
V,Fs 2893 fg [37.20¢g| 51.6 | 63.9 | 708 ; 1225 19065
530 V,F, 421 105 | 225 " b | 323106
V,Fg 29.07 fg [36.00h| 46.0 | 64.7 | 712 '
h V,F 57| 124 | 278 | 4102138861 5453
V,F, 2793 g [35.00i] 45.0 | 644 | 67.6 |7630i 23 ) ) ) d c 208
Sx 0426 0326 | - - - 10204 VoFs | 62| 142 | 285 |V B x6ss,
LS % ** NS | NS NS % a f
In a column, figure(s) having common letter(s) do not differ significantly but V,Fs 4.8 | 11.6 23.2 47.46 | 4048 | 31.44 ¢

different letter(s) indicate significantly different, ** = Significant at 1 % level
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In a column, figure(s) having common letter(s) do not differ significantly but
different letter(s) indicate significantly different, ** = Significant at 1 % level
of probability; * = Significant at 5 % level of probability, NS=Not significant,
LS= Level of significance, RFD= BARC Fertilizer recommendation guide *12
based fertilizers (N-P-K-S-Zn @ 138.2-22.5-63.5-13.4-1.3 kg ha™), IPNS=
Integrated plant nutrient system, FP= Farmers’ practice (N-P-K @ 82.9-8.4-21
kgha'), Vi = BRRI dhan50, V, = BRRI dhan63, F;= RFD, F,= FRD + 20 kg
N, F;= FRD - 20 kg N, F,=FRD - 40 kg N, Fs=IPNS (5 t CD ha™), Fs=IPNS (5
t PL ha'l) and F,=Farmers’ practice.

Table 4: Yield and yield contributing characters of modern Boro
fine rice varieties as affected by variety, fertilizer and their
interactions in the haor area

Treatme | Effectiv| Grai | Sterile | Pani| 1000 | Grai | Straw
nts etillers| ns |spikelet| cle |grains| n yield
hill" |panic s lengt | weight| yield | (t ha”
I(no.) | 1e* panicle’ | h (g |(tha D)
(no.) | '(mo.) |(cm) b)
Variety
BRRIdh 120.3 20.5| 18.78 | 3.44
ans0 24.05b b 4435a 6a b b 5.65b
BRRIdh 121.5 19.6 | 19.65 | 3.71
an63 26.96 a 6a 4142b 4b a a 6.00 a
LS kk sk kk * * sk sk
Fertilizer
RED 28.27 | 116.7 [38.72| 21.42 | 19.7 365b] 5.90b
b 2¢ c a 2a
FRD + 20]25.45]|117.0|39.14| 2041 | 184
kg N cd 4c¢ c abc | lc 3.76b| 6.01b
FRD - 20]24.26|121.0 |42.15| 19.82 | 19.0
ke N d 5h b be 5h 3.56b| 5.67c
FRD - 40]22.34|118.0 |45.36| 19.51 | 18.8
kg N e 7bc | be bc 2¢ 311c}531d
IPNS (5 t|31.52 | 146.0 |45.97| 20.63 | 19.7
CD ha") a Sa a ab Sa 415a) 6.27a
IPNS (5 t]26.23|118.0 |42.74| 19.85 | 19.6
PL ha) c 6bc | b be | 2a |>71D| 603D
20.24 | 106.6 [46.06| 19.16 | 18.9
FP £ 0d a . 4b 3.10c| 5.57¢
Sx 0.542 | 1.024 10.907| 0.447 0’152 0.075| 0.069
LS ek sk ek * sk ek ek
Variety x Fertilizer
ViF; | 2625¢ 11g3k.115 37451 | 22.3 | 19.5 |3.51f| 5.60
V,F, | 2446 g[120.34d| 40.86h | 21.3 | 17.2 |3.62¢| 5.72
VF; 12324h [117.51e| 36.711 | 193 | 18.2 |3.41 g| 5.52
V,F, | 22,131 [116.26f] 42.32 g | 193 | 18.3 [3.21 h| 5.61
V,Fs | 28.61d|147.44a| 4483 ¢ | 21.1 | 19.0 3‘9Clb 6.06
V Fg [ 2323 h|117.32¢| 42.05g | 203 | 18.8 |3.42g| 5.83
V,F; | 20247 |112.57h|45.68 de | 20.2 | 19.8 |3.011i| 5.20
V,F; [30.25b(120.36d| 40.06h | 204 | 19.9 [3.79d]| 6.20
V,F, | 26.46¢ |113.72 g| 37551 | 19.5 | 19.5 |391c] 6.31

a b V,F; | 2530 f | 124.55¢|47.56ab | 20.3 | 19.8 |3.72d] 5.83
36.66 | 35.67 V,F, | 22421 |119.81d| 48.34a | 19.7 | 19.3 | 3.021 | 5.01
VaFs 491 103 1 202 e ¢ | 32160 V,Fs | 34.57a | 144.62b|47.12 bc | 20.2 | 20.5 | 4.40a | 6.49
41.90 | 36.16 V,Fs | 29.22¢ |120.13d| 43.33f | 19.2 | 20.3 |3.99b] 6.23

V,F 510 11.0 | 248 29.37 256
27 c d © V,F, | 20.25] | 100.721 | 46.35cd | 18.0 | 18.1 |3.18 h| 5.94
Sx - - - 1.031 | 1.006 | 0.190 Sx | 0205 | 0387 | 0342 | - - [0.02870.026
LS NS | NS NS ok ok o LS o ok #% | NS | NS | * | **

In a column, figure(s) having common letter(s) do not differ significantly but
different letter(s) indicate significantly different, ** = Significant at 1 % level
of probability; * = Significant at 5 % level of probability, NS=Not significant,
LS= Level of significance, RFD= BARC Fertilizer recommendation guide 12
based fertilizers (N-P-K-S-Zn @ 138.2-22.5-63.5-13.4-1.3 kg ha™), IPNS=
Integrated plant nutrient system, FP= Farmers’ practice (N-P-K @ 82.9-8.4-21
kg ha’l), V; = BRRI dhan50, V, = BRRI dhan63, Fj= RFD, F,= FRD + 20 kg
N, Fs= FRD - 20 kg N, F,=FRD - 40 kg N, Fs=IPNS (5 t CD ha™), F&=IPNS (5
t PL ha™') and F;=Farmers’ practice.

4. Conclusion

The result of the experiment revealed that the higher grain
yield of 3.71 t ha™ was produced by BRRI dhan63. IPNS with
cowdung produced the highest grain of yield. It may be
concluded that BRRI dhan63 with application of IPNS (5 t
cowdung ha™) based fertilizers is suggested for the farmers in

the haor area.
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