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Abstract

Three experiments were conducted at BINA HQs farm Mymensingh and BINA
sub-station Rangpur during boro season 2018-19 and 2019-20. The objective was to
evaluate the mutant line at four different dates of transplanting and three levels of
spacing. The mutant line, RM-40(c)-4-2-8 was compared with two check varieties
Binadhan-18, BRRI dhan28 with four dates of transplanting were January 3, January
15, February 1 and February 15 and three row spacing were 20 cm x 15 ¢cm, 20 cm x
20cm, 20 cm x 25 cm for both locations. The effect of date, variety and spacing’s
showed that transplanting date at January 15 the mutant RM-40(c)-4-2-8 produced
maximum yield (5.88 t ha™) at 20 cm x 15 cm spacing during 2018-19 in Rangpur. The
effect of dates of transplanting on grain yield showed that of January 15 transplanting
produced the highest grain yield (5.82 t ha™) during 2019-20 at Mymensingh. Overall
observation showed that mutant line RM-40(c)-4-2-8 yielded the best at 20 cm x 15 cm
when transplanted on January 15 in Bangladesh.
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Introduction

Rice (Oryza sativa L.) is the most important cereal in Bangladesh. It is extensively
cultivated throughout the year and also staple food crop in Bangladesh. The environmental
condition of Bangladesh favourable for rice cultivation. Bangladesh earns about 13.02% of
her gross domestic product (GDP) from crop (AIS, 2019). In Bangladesh, total cultivable
land 11.77 million hectare and used for boro rice 20.18 million hectare and average yield
4.24 t ha™ with a total production of about 38.7 million tons (AIS, 2019). In Bangladesh rice
yield is lower than other countries like China, Japan, Egypt and Korea where yield is 7.5,
5.9,7.3 and 7.5 t ha*, respectively (Choi, 2000). The yield of rice may be increased through
improved agronomic manipulations such as proper spacing and transplanting dates. The
growth, development, yield and yield components of rice in are highly influenced by date of
transplanting. Generally boro rice is transplanted from early December to mid-March. Early
transplantation of boro rice prolongs field duration due to low temperature and involves
high cost of production, particularly for management practices including irrigation, while
delayed transplanting reduces the yield in some cases (BRRI, 2004). Generally closer spacing
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hampers intercultural operations, increases competition among the plants for nutrients, air,
light, which results in weaker plants, mutual shading thus favours more straw yield than
grain yield and wider plant spacing reduces grain yield per unit area. The benefit in respect
of rice yield can be obtained where planting is done with optimum spacing. Genotypes are
the key components of produce higher yield of rice depending upon their differences in
characters, input requirements and response, growth process and off course the prevailing
environmental conditions during the growing season. The growth process of rice plants
under a given agro-climatic condition differs with genotypes. Closer spacing results, plants
become weaker and thinner and consequently, yield is reduced. Importance of determine
optimum spacing for maximizing the yield of rice. Number of seedling hill"* is another
important factor that influences plant population unit™ area (Islam et al., 2002). Planting
density in transplanted rice culture constitutes the number of seedlings hill*. Mizan 2010,
found the highest yield at 25 cm x 15 cm spacing for transplanted boro rice. The number of
tillers and their growth is greatly affected both qualitatively and quantitatively by number of
seedlings hill'*. Effect of row and hill spacing influence on yield performance of boro rice
(cv. BRRI dhan45) (M. R. Sultana et al., 2012). Optimum number of seedlings hill"* may
enable the rice plant to grow properly both in its aerial and underground parts by utilizing
maximum solar energy, nutrients, space, water and also could reduce seedling cost of
farmers (Azad, 2004). The introduced plant material should be need evaluation under the
prevailing climatic conditions of Bangladesh in relation to morphological and physiological
characteristics. The highest sterility of spikelet at closest spacing reflects the high
competition among the tillers for resources (Rashid, 2009). The normal planting dates show
the possibility of day-time heat stress. Adjustment of the planting date is currently limited
because high temperature tolerant cultivars are not available in the study region. So, it is
also necessary to standardize the optimum planting time and planting spacing for exploiting
the potential yield of the advanced mutant line under Bangladesh climatic conditions.
Therefore, the research was undertaken to analyze the yield performance of the advanced
lines of RM-40(c)-4-2-8 (developed through carbon-ion beam irradiation) under different
plant spacing and planting dates for growing under irrigated conditions in Bangladesh.

Materials and methods

Experiments were carried out at the Agronomy field of BINA HQs farm,
Mymensingh during boro season 2018-19 in Mymensingh and Rangpur 2019-20 in
Mymensingh. The experiment was laid out in split split plot design with three replications.
The experimental site was situated between 24.6°N and 90.5°E latitude and at 18 m high
from the sea level. The soil of the experimental field was sandy loam type and belonged to
the Old Brahmaputra Flood Plain Alluvial Tract in Mymensingh. The advanced mutant lines
RM-40(c)-4-2-8 was collected from plant breeding division of BINA and the check variety
was Binadhan-18 and BRRI dhan28 with three levels of spacing, viz. 20 cm x 15 ¢cm, 20 cm
x 20 cm and 20 cm x 25 cm having four dates of transplanting. The fertilizer doses applied
for the experiment were 120 kg N ha™, 80 kg P ha™*, 100 kg K ha, 20 kg S ha™ and 5 kg Zn
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ha™. Nitrogen, phosphorus, potassium, sulphur and zinc were supplied from urea, TSP,
MoP, gypsum and zinc sulphate monohydrate respectively while urea was applied in three
equal splits. Twenty five days old seedlings were transplanted in a randomized complete
block design with three replications with single seedling hill™. The unit plot size was 3m x
4m. The crop was harvested and data on yield and yield components were recorded and
analyzed statistically, and the means were compared with LSD (Gomez, K. A. and Gomez
A. A. 1984). The advanced mutant lines RM-40(c)-4-2-8 was evaluated with check variety
(Binadhan-18) during 2019-20 with three transplanting dates January 15, February 1 and
February 15 in Mymensingh were assigned for comparing the performance of advanced
mutant line. The application of herbicide (Bensulfuron methyl 4% + Acetachlor 14%) was
necessary to keep the field weed free throughout the growing period along with hand
weeding at 35 DAT. Furtera 5 G @ 10 kg ha™ was applied to control the infestation of stem
borer. The experiment was done under irrigated condition. After attaining 80%
physiological maturity the crop was harvested for first, second, third and fourth dates of
transplanting respectively. The harvested plants were threshed, cleaned, and processed, and
then yield and yield contributing characters were recorded in agronomy laboratory. Weather
parameters were also recorded for understanding the growing environment of the crop.
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Fig. 1. Weather parameters during experimental period of 2019 in Mymensingh
and Rangpur and 2020 in Mymensingh.

Results and discussions
Mymensingh

There was a statistically significant difference in plant height among different
spacing. The highest plant height 106.8 cm was observed at (20 cm x 25 ¢cm) spacing and
the lowest plant height 105.8 cm at (20 cm x 15 cm) spacing (Table 1). The highest plant
height 119.3 was obtained at interaction of mutant RM-40(c)-4-2-8 at spacing (20 cm x 25
cm) and mutant RM-40(c)-4-2-8 at spacing (20 cm x 15 ¢cm) and lowest plant height 97.1
cm at variety BRRI dhan28 (Table 2).
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There was a statistically significant difference of total tillers hill"* among spacing. The
highest number of total tillers hill13.2 was observed at (20 cm x 25 c¢m) spacing and the
lowest number of total tillers hill*11.5 at (20 cm x 15 c¢m) spacing (Table 1). There was a
statistically significant difference of total tillers hill* among spacing and genotypes
interaction (Table 2). The highest number of total tillers hill* 13.4 was obtained at
interaction of variety Binadhan-18 and spacing (20 cm x 25 cm), mutant RM-40(c)-4-2-8
and spacing (20 cm x 15 cm) and the lowest number of total tillers hill* 10.8 was at mutant
RM-40(c)-4-2-8 at spacing (20 cm x 15 cm) (Table 2).

There was a statistically significant difference of effective tillers hill* among
different spacing. The highest number of effective tillers hill™ 11.7 was observed at (20 cm
x 25 cm) spacing and the lowest number of effective tillers hill™* 10.1at (20 cm x 15 cm)
spacing (Table 1). Among genotypes the highest number of effective tillers hill"* 11.1 was
observed at BRRI dhan28 and the lowest number of effective tillers hill* 10.6 at genotype
RM-40(c)-4-2-8. The highest number of effective tillers hill™ 12 was obtained at interaction
of variety Binadhan-18, spacing (20 cm x 25 cm) and lowest number of effective tillers hill™*
9.7 at variety RM-40(c)-4-2-8, spacing (20 cm x 15 cm) (Table 2).

There was a statistically significant difference in panicle length among genotypes the
highest panicle length 27.2 cm was recorded inRM-40(c)-4-2-8 and the lowest panicle
length 22.4 cm at mutant BRRI dhan28.There was a statistically significant difference of
panicle length among spacing and genotype interaction. The highest panicle length 27.3 cm
was obtained at interaction of mutant RM-40(c)-4-2-8, spacing (20 cm x 15 ¢cm) and lowest
panicle length 22.3 cm at variety BRRI dhan28 at spacing (20 cm x 22 cm) (Table 2).

Among genotypes the highest number of filled grains panicle™ 140.9 was recorded at
mutant RM-40(c)-4-2-8 and the lowest number of filled grains panicle® 117.2 at mutant
RM-40(c)-4-2-8. There was a statistically significant difference of filled grain panicle™
among spacing and genotype interaction. The highest number of filled grains panicle™ 145.3
was obtained at interaction of variety RM-40(c)-4-2-8, spacing (20 cm x 20 cm) and lowest
number of filled grains panicle™ 116.3 at BRRI dhan28, spacing (20 cm x 25 cm) (Table 2).

Among genotypes the highest number of unfilled grains panicle™ 9 was recorded at
mutant Binadhan-18 and the lowest number of unfilled grains panicle™ 30.7 at variety BRRI
dhan28.There was a statistically significant difference of unfilled grain panicle*among
spacing and genotype interaction. The highest number of unfilled grains panicle™ 34.2 was
obtained at interaction of Binadhan-18, spacing (20 cm x 15 c¢cm) and lowest number of
unfilled grains panicle™ 29.4 at mutant RM-40(c)-4-2-8, spacing (20 cm x 25 cm) (Table 2).

Among genotypes, the highest thousand seed weight 22.5g was recorded at variety
BRRI dhan28 and the lowest thousand seed weight 19.7gat mutant RM-40(c)-4-2-8. The
highest thousand seed weight 22.9 g was obtained at interaction of variety BRRI dhan49,
spacing (20 cm x 25 ¢m) and lowest thousand seed weight 22.1 g at mutant RM-40(c)-4-2-
8, spacing (20 cm x 25 cm) (Table 2).
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There was a statistically significant difference of grain yield among spacing. The
highest grain yield 5.45 t ha™ was recorded at (20 cm x 15 cm) spacing and the lowest grain
yield 4.69 t ha™* was at (20 cm x 25 cm) spacing (Table 1). Among the genotype, the highest
grain yield 5.67 t ha™ was recorded at mutant RM-40(c)-4-2-8 and the lowest grain yield
4.23 t ha™ at variety Binadhan-18 (Table 1). The highest grain yield 5.86 t ha™ was obtained
at interaction of mutant RM-40(c)-4-2-8, spacing (20 cm x 15 c¢cm) and lowest grain yield
3.88 t ha™ at variety Binadhan-18, spacing (20 cm x 25 cm). It might be due to the number
of tillers m?, filled grains panicle™, panicle length was the highest at 20 cm x 15 cm
spacing. Optimum (20 cm x 15 cm) spacing for mutant RM-40(c)-4-2-8 proper growth,
more effective tiller, panicle initiation, formation of filled grains panicle™ and thousand
grain weight and yield was the maximum (Table 1 and Table 2). Optimum plant spacing
ensures the plant establishment rates to grow properly with their aerial and underground
parts by utilizing more solar radiation interception and nutrients uptake (Miah et al., 1990).

Table 1. Effect of date of transplanting and spacing on yield contributing characters of rice mutant
in BINA HQs farm Mymensingh during boro season

Plant Total Effective Panicle Filled Unfilled 1000 Grain Straw

height tillers  tillers  length grains  grains seed yield vyield
hill™ hill™ panicle™ panicle®  wt.

cm) (o) (o) (m) (o) (o) (@) (tha) (tha®)

Dates of transplanting

Treatments

January 15 (D,) 1118 127 11.2 25.2 127.3 32.4 214 513 6.35
February 01 (D,) 109.0 133 11.7 25.3 127.9 324 214 5.06 6.62
February 15 (D3) 98.0 11.0 9.9 24.6 120.9 30.0 214 461 6.54
LSDy s 3.3 1.2 1.3 0.6 NS NS NS NS NS

Genotypes (mutant/varieties)

RM-40(c)-4-2-8 (V,) 1188 11.8 10.6 27.2 140.9 30.9 19.7 567 735
Binadhan-18 (V,) 1023 127 11.0 255 118.0 33.2 221 423 5091
BRRI dhan28 (Vs) 97.7 125 111 22.4 117.2 30.7 225 526 6.25
LSDy s 1.8 1.2 NS 0.4 8.0 NS 02 023 0.38
Spacings

20cmx15cm(S;) 1058 115 10.1 25.2 123.4 32.7 214 545 6.87
20cmx20cm(S,) 1062 124 10.9 24.9 128.4 31.8 215 501 651
20cmx25cm(S;)  106.8 13.2 11.7 25.0 124.4 30.3 213 469 6.13
LSDy s NS 1.3 0.3 NS 45 NS NS 0.07 0.17

Among genotypes the highest straw yield 7.35 t ha™ was recorded at variety RM-
40(c)-4-2-8 and the lowest straw yield 5.91 t ha™at Binadhan-18. There was a statistically
significant difference of straw yield among spacing and genotype interaction. The highest
straw yield 7.76 t ha™ was obtained at variety RM-40(c)-4-2-8, spacing (20 cm x 15 cm) and
lowest straw yield 5.8 t ha™ at BRRI dhan28, spacing (20 cm x 25 cm) (Table 2). Out of
three transplanting dates transplanted on January 15, 2018 produced the highest yield (5.13 t
ha™), whereas that of Feb. 15 transplanting produced the lowest grain yield (4.61 t ha™). It
might be due to the highest plant height, highest panicle length and more filled grains
panicle™ (127.3) were produced on January 15 transplanting (Table 1). Available data
regarding the effect of spacing in conventionally transplanted rice cultivation in boro season
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(Rahman et al., 2008). Among the genotypes, RM-40(c)-4-2-8 produced the highest grain
yield (5.67 t ha). It might be due to highest plant height, panicle length, more filled grains
panicle™ (140.9) produced by mutant line RM-40(c)-4-2-8 (Table 1). Genotypes are the key
components of produce higher yield of rice depending upon their differences in characters,
input requirements and response,
environmental conditions during the growing season.

growth process and off course the prevailing

Table 2. Two factor effect on the yield and yield contributing characters of rice mutant/varieties
at BINA HQs farm Mymensingh during boro season

Plant ~ Total Effective Panicle  Filled Unfilled 1000 Grain Straw

Treatments height tillers tillers  length grains grains seed  yield vyield
hill™ hill™ panicle™ panicle™ weight

(cm) (no)  (no)  (cm) (no.) (no.) (9) (tha") (tha)
Dates x Varieties
DV, 120.9 12.7 11.2 27.1 148.5 29.0 19.4 5.87 7.65
DV, 111.7 11.8 10.5 25.6 117.6 36.8 22.4 3.97 5.46
D,V; 102.7 13.7 11.8 22.9 116.0 31.4 22.5 5.12 5.92
D,V; 121.2 131 12.0 27.3 142.5 33.7 19.6 574 756
D,V, 103.3 13.8 11.3 25.7 121.2 329 22.1 4.35 5.89
D,V; 1026  13.0 11.8 22.7 120.0 30.6 22.5 511 641
DV, 114.4 9.7 8.6 27.0 131.8 30.0 20.0 556 6.84
D;V, 91.9 12.4 111 25.1 115.2 29.9 21.7 4.36 6.36
DAV 87.8 10.9 9.8 21.8 115.7 30.0 22.5 496 6.43
LSDy s 3.1 0.8 1.3 0.7 13.8 NS 0.4 0.39 0.65
Dates x Spacings
D, S, 111.2 11.9 10.2 254 128.0 34.6 21.5 5.61 6.81
D;:S; 112.2 12.7 11.3 25.0 128.2 32.8 21.6 506 6.42
D, S3 111.9 13.6 11.9 25.1 125.8 29.9 21.2 4,72 5.80
D, S; 1089 124 10.8 25.7 124.6 32.0 21.4 541 6.94
D, S, 109.0 133 11.6 25.0 1314 33.7 216 499 659
D, S; 1091 142 12.7 25.1 127.8 31.6 21.2 480 6.33
D; S, 97.2 10.1 9.3 24.5 117.6 315 21.5 5.34 6.87
D;S; 97.6 111 9.8 24.7 125.5 28.8 21.2 498 6.52
D; S;3 99.3 11.8 10.5 24.8 119.6 29.6 21.5 4.56 6.25
LSDg 05 1.0 0.2 0.5 0.7 7.8 NS NS 012 0.29
Varieties x Spacings
VS, 118.2 10.8 9.7 27.1 138.4 324 19.7 586 7.76
V.S, 118.9 11.9 10.8 27.1 145.3 310 19.8 5.63 7.35
VS, 1193 1238 11.3 27.3 139.1 29.4 195 551 6.93
V, S, 102.0 11.9 10.1 26.0 113.7 34.2 22.2 4.56 6.21
V,S, 102.1 12.7 10.8 25.3 122.4 33.8 22.1 4.24 5.86
V, S, 1028 134 12.0 25.2 117.8 31.6 21.9 3.88 564
V3 S; 97.1 11.7 104 22.6 118.0 314 224 5.65 6.64
V3 S, 97.8 12,5 111 22.3 117.3 30.5 22.5 506 6.32
V3 S3 98.3 13.4 11.8 225 116.3 30.1 225 469 580
LSDg 05 NS 0.4 0.5 0.7 7.8 NS 0.4 012 0.29
CV% 4.1 10.6 11.4 7.2 10.7 9.4 2.1 7.5 9.7

D, = January 15, D, = February 01, D3 = February 15, S;=20 cm x 15 cm, S, = 20 cm x 20 cm
S3 =20 cm x 25 cm, V= RM-40(c)-4-2-8, V, = Binadhan-18, V; = BRRI dhan28.
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The grain yield of (20 cm x 15 cm) spacing was the highest (5.45 t ha™®), whereas that
of (20 cm x 25 cm) was the lowest (4.69 t ha™). It might be due statue of the plant and
highest panicles m™ in (20 cm x 15 cm) spacing congenial for growth and yield of the
mutant (Table 1).

The effect of date and variety showed that RM-40(c)-4-2-8 produced the maximum
yield (5.87 t ha') when transplanted on January 15 (Table 3). There is a statistically
significant different on effect of date and variety the highest filled grains panicle™ (148.5)
and lowest (29.4) unfilled grains panicle™ produced on January 15 by RM-40(c)-4-2-8
(Table 2). Transplanting on January 15 produced the maximum yield (5.61 t ha™) at (20 cm
x 15 cm) spacing (Table 2). It might be due to the highest genetic expression for the mutant
line in Mymensingh region when the raising of seedling, seedling transplanting.
Nonetheless, the bright sunshine at reproductive development phase was also congenial for
optimum vyield of the mutant line (Table 2). Effect of variety and spacing showed that RM-
40(c)-4-2-8 produced maximum yield (5.86 t ha™) at (20 cm x 15 c¢m) spacing. It might be
due to (20 cm x 15 cm) spacing congenial for suitable growth and development for more
panicles produced m? highest for the mutant RM-40(c)-4-2-8and found maximum vyield
(Table 2).

Table 3. Combine interaction effect of date of transplanting, mutants and spacing on yield
contributing characters of rice mutant at BINA HQs farm Mymensingh during boro
season

Plant Total Effective Panicle  Filled Unfilled 1000 Grain ~ Straw

height tillers tillers length  grains grains seed yield  yield
hill™ hill™ panicle panicle®  weight

(cm)  (no.) (no.) (cm) (no.) (no.) (9) (tha') (tha®)

Dates x Varieties x Spacings

Treatments

D,V: S, 121.1 11.9 10.3 27.2 151.7 33.7 19.3 6.12 8.06
DV, S, 121.1 12.6 11.5 26.9 145.7 26.0 19.6 5.70 7.84
D;V, S; 120.4 13.5 11.7 27.3 148.1 27.3 19.4 5.48 7.06
D,V, S, 1105 11.1 9.4 26.4 116.7 40.7 22.7 451 6.07
D,V, S, 112.5 11.9 10.7 254 121.7 37.1 224 3.89 5.48
D,V, S; 112.2 12.6 11.5 251 1143 32.7 22.0 3.50 4.84
D;V; S, 102.1 12.7 10.9 22.7 115.7 29.4 224 5.50 6.31
D,V; S, 102.9 13.6 11.8 22.8 117.3 35.2 22.7 5.17 5.94
D;V; S;3 103.2 14.7 12.5 23.1 115.0 29.7 22.3 4.68 5.52
D,V: S, 120.1 11.9 10.9 274 140.2 34.3 19.5 5.92 8.02
D,V S, 121.3 13.2 12.0 27.3 1471 345 20.0 5.58 7.48
D,V, S; 1221 14.2 13.3 27.3 140.2 32.3 19.3 5.32 7.19
D,V, S, 103.2 13.2 10.6 26.5 110.2 32.3 22.3 451 6.16
D,V, S, 102.8 13.7 10.9 25.3 129.7 35.3 22.3 4.35 5.78
D,V,; Sy 103.8 14.4 12.3 254 123.7 31.0 21.7 4.19 5.75
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Table 3. Continued

Plant Total Effective Panicle Filled Unfilled 1000  Grain  Straw
height tillers tillers length  grains grains seed yield  yield

Treatments

hill™ hill™ panicle” panicle®  weight
(cm)  (no.) (no.) (cm) (no.) (no.) (9) (tha') (tha®)
D,V; S, 1035 120 11.0 233 1233 29.3 224 540  6.65
D,V; S, 1029 131 11.9 223 1173 313 224 504 653
D,V; Ss 1015 139 12.4 225 1193 31.3 227 488  6.05
DAVEH 1135 86 8.0 267 1233 29.3 204 594 721
DV, S, 1143 9.9 8.9 271 1431 323 198 550 6.74
D5V, S; 1155  10.7 9.1 272 1288 28.5 198 524 656
DV, S, 923 115 10.4 250 1143 29.7 217 467 641
DV, S, 909 125 10.9 252  116.0 29.0 215 447 633
D5V, S; 923 132 12.1 252 1153 31.0 220 393 634
DAVACH 857 103 9.4 217 1150 355 223 541  6.97
DAVAISH 875 109 9.7 217 1173 25.1 224 498 648
DAVAISH 901 115 10.4 220 1147 29.3 227 449 584
LSDy,05 1.7 0.6 0.9 5.2 13.5 10.2 0.7 020 050
CV% 4.1 10.6 11.4 7.2 10.7 9.4 2.1 7.5 9.7

D, = January 15, D, = February 01, D3 = February 15, S; =20 cm x 15 ¢cm, S, =20 cm x 20 cm
S3 =20 cm x 25 cm, V; = RM-40(c)-4-2-8, V, = Binadhan-18, V; = BRRI dhan28.

The interaction effect of date, variety and spacing showed that the mutant line, RM-
40(c)-4-2-8 produced maximum yield (6.12 t ha) at (20 cm x 15 cm) spacing in Jan. 15
transplanting dates (Table 3).

Rangpur

Transplanting on January 15 gave the highest grain yield (5.98 t ha™) whereas Feb. 15
transplanting date produced the lowest grain yields (4.07 t ha™) (Table 4). Among the
mutant lines/varieties, the mutant RM-40(c)-4-2-8 produced the highest grain yield (4.88 t
ha™) followed by Binadhan-18 (4.81 t ha™) (Table 4). The grain yield of (20 cm x 15 cm)
spacing was the highest (4.94 t ha*), whereas that of (20 cm x 25 cm) was the lowest (4.66 t
ha™) (Table 4). It might be due statue of the plant and highest panicles m? in (20 cm x 15
cm) spacing congenial for growth and yield of the mutant (Table 4).

The interaction effect of date and variety showed that the variety BRRI dhan28
produced the maximum yield (6.2 t ha™) at January 15 followed by the mutant RM-40(c)-4-
2-8 (5.48 t ha™) (Table 5). The interaction effect of spacing and transplanting at January 15
produced the maximum vyield (6.06 t ha™) at (20 cm x 15 cm) which is followed by same
transplanting date produced (5.74 t ha) at (20 cm x 20 cm) (Table 5). The interaction effect
of variety and spacing the mutant RM-40(c)-4-2-8 produced maximum yield (5.09 t ha™
followed by Binadhan-18 (4.98 t ha™) at same spacing 20 cm x 15 cm (Table 5).
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Table 4. Effect of date of transplanting, genotypes and spacing on the yield and yield
contributing characters of rice mutant/varieties at different spacings at BINA Sub-
station, Rangpur during boro season

Plant Total Effective Panicle Filled Unfilled 1000 Grain Straw
Treatments height tillers tillers length grains  grains  seed yield yield
hillt — hill panicle™ panicle® weight
(cm) (no) (no.)  (cm)  (no.) (no.) (9) (tha') (tha')
Dates of transplanting

January3 (D,) 1044 114 104 24.0 1420 23.3 21.3 484  6.00
January 15 (D,) 1128 13.6 11.8 254  153.2 13.5 215 5.98 7.01
February 1 (Ds) 1108 122 10.7 242 1292 16.9 215 422 570
February 15 (D,) 1131 111 9.8 252 1451 20.6 214 4,07 532
LSDy s NS 0.7 0.7 0.7 5.9 9.2 NS 022 0.19
Mutants/Variety

RM-40(c)-4-2-8 (V;) 118.1 11.6 10.4 26.8  166.6 15.4 197 488 6.10
Binadhan-18  (V,) 107.0 11.9 10.6 245  125.0 22.0 222 481  6.00
BRRI dhan28 (V,;) 1058 12.7 11.2 228 1356 18.4 224 460 5.93
LSDg 05 NS 0.8 0.6 0.7 7.5 4.1 NS 0.18 NS
Spacings

20cmx15cm(S;)  109.7 108 9.7 246 1437 18.8 214 494  6.15
20cmx20cm(S,) 1108 123 11.0 246 1421 18.3 214 474 5096
20cmx25cm(S;) 1104 130 11.4 249 1413 18.6 215 466 592
LSDg 05 NS 0.7 0.5 NS NS NS NS 035 0.19

Table 5. Two factor effect on the yield and yield contributing characters of boro rice mutant/
varieties at BINA sub-station Rangpur

Plant Total Effective Panicle Filled  Unfilled 1000 Grain Straw

height tillers tillers length grains grains seed yield  yield
hill™ hill™ panicle® panicle™ weight

(cm) (no.) (no.) (cm) (no.) (no.) () (tha®) (tha')

Dates x Mutants/Variety

Treatments

D,V, 116.1  10.8 9.8 25.2 168.1 225 195 548  6.43
DV, 1003  11.3 10.4 25.5 121.3 271 222 533 6.27
D,V 96.9 12.0 10.9 21.3 136.7 205 222 380 5.30
D,V 1199 143 12.4 27.4 179.0 8.2 198 559 6.74
D,V, 1085  12.7 11.2 25.2 138.7 147 223 568 715
D,V, 1101  13.7 11.9 23.4 141.8 176 225 620 7.5
SAVA 115.8 9.6 9.0 25.8 144.9 151 199 417 561
D.V, 1104  14.0 11.7 23.9 117.5 201 222 406 542
DaVs 1062  13.1 11.4 23.0 125.2 154 224 444 6.8
D.V, 1205 116 10.2 28.8 174.3 158 195 438 562
D.V, 108.7 9.8 8.9 23.5 122.3 260 223 388 515
D.Vs 1101 119 10.4 23.4 138.6 201 223 396 5.21
LSDyg 05 2.7 15 1.1 1.4 15.0 8.0 05 017 0.65
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Table 5. Continued
Plant Total  Effective Panicle Filled  Unfilled 1000 Grain Straw
height tillers tillers length grains grains seed  vyield yield
hill™ hill™ panicle® panicle™ weight
(cm) (no.) (no.) (cm) (no.) (no.) (9) (tha®) (tha')
Dates x Spacing

Treatments

D; S; 103.3 9.6 8.9 244 1454 225 21.2 494 586
D;:S; 104.0 11.6 10.7 23.6 142.0 23.6 21.3 469  6.07
D; S; 106.0 12.8 11.6 24.1 138.6 24.0 214 458  6.07
D, S, 112.2 13.0 11.4 25.5 156.7 135 215 6.06 7.24
D, S, 113.3 13.5 11.8 254 152.9 13.6 21.6 574 681
D, S; 113.0 14.2 12.3 25.1 149.9 13.4 21.6 517  6.99
D; S, 110.2 10.9 9.7 23.6 127.8 19.7 21.6 459 593
D; S, 111.8 12.6 11.2 24.3 131.2 145 21.2 416  5.65
D; S; 1104 13.1 11.2 24.8 128.6 16.4 21.6 392 553
D,S; 113.1 9.7 8.9 249 1447 19.6 21.2 442 558
D, S; 113.9 11.6 10.3 25.1 142.5 21.7 21.4 412 530
D, S; 112.3 11.9 10.4 25.8 148.1 20.6 215 3.67 5.09
LSDg 05 2.8 1.4 0.9 0.8 12.0 4.4 0.5 0.16 0.39
Mutants/Variety x Spacing

VS, 118.0 10.7 9.7 26.8 170.5 14.3 19.5 509 6.29
V: S, 117.8 114 10.3 26.2 164.6 15.9 19.7 475 597
VS, 118.5 12.6 111 27.4 164.7 16.0 19.8 479  6.05
V, S, 106.0 10.6 9.5 244 128.2 224 22.2 498 6.21
V, S, 107.2 12.4 10.9 24.4 124.6 20.9 22.2 491 596
V, S3 107.8 12.8 11.3 24.8 122.2 225 22.4 469 582
V3 S, 105.2 11.2 9.9 22.6 132.3 19.8 22.4 474 596
V3 S, 107.3 13.2 117 23.2 137.3 18.2 22.2 457 594
V3 S, 105.0 13.6 11.8 22.6 137.1 17.3 22.5 449 590
LSDg 05 2.4 1.2 0.8 0.7 10.0 3.8 0.4 028 034

D, = January 3, D, = January 15, D3 = February 01, D, = February 15, S; = 20 cm x15 cm, S, = 20 cm x 20 cm
S3 =20 cm x 25 cm, V= RM-40(c)-4-2-8, V, = Binadhan-18, V; = BRRI dhan28.

The interaction effect of date, variety and spacing showed that transplanting date at
January 15 the mutant RM-40(c)-4-2-8 produced maximum yield (5.88 t ha™) at 20 cm x
15 cm spacing. The lowest (3.40 t ha™) yield was reduced in all interaction at D,V, S;
(Table 6).

The effect of dates of transplanting on grain yield showed that of Jan. 15 transplanting
produced the highest grain yield (5.82 t ha™) whereas Feb. 15 transplanting date produced
the lowest grain yield (5.49 t ha®) (Table 7). Between two genotypes, Binadhan-18 produced
the highest grain yield (5.67 t ha™) (Table 7). The interaction effect of date and variety
showed that Binadhan-18 produced the maximum yield (6.39 t ha™) at January 15
transplanting followed by Feb. 1 (6.29 t ha™) (Table 7).
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Table 6. Combine interaction effect of date of transplanting and row spacing on the yield and
yield contributing characters of boro rice mutant/varieties at BINA Sub-station
Rangpur

Plant Total Effective Panicle Filled Unfilled 1000 Grain  Straw

height tillers tillers length grains grains seed  vyield yield
hill™ hill™ panicle®  panicle® weight

(cm)  (no.) (no.) (cm) (no.) (no.) (9) (tha®) (tha')

Dates x Mutants/Varietyx Spacing

Treatments

D.V; S, 1165 8.9 8.4 25.5 174.0 187 191 582  6.03
D,V; S, 1136 107 9.7 23.0 156.9 247 196 567  6.72
D,V S; 1181  12.8 11.3 27.1 173.4 241 197 532  6.53
D,V, S, 99.3 9.3 8.5 25.4 1243 274 221 527  6.40
D.V, S, 1006  11.8 10.9 25.5 122.9 248 223 537 5091
D,V, Ss 1010  12.8 11.9 25.5 116.7 290 222 537 650
D,V5 S, 942 107 9.7 22.1 137.9 214 223 400 514
D,V S, 978 125 115 22.1 146.3 212 221 380 558
D,V5 'S, 988  12.9 11.7 19.7 125.8 188 222 360 5.8
D,V; S, 1189  14.1 123 275 1823 9.3 198 588 7.3
D,V; S, 1202 137 12.2 27.4 179.3 7.9 202 497 625
D,V Ss 1206  15.1 12.9 27.2 175.3 75 196 553  6.83
D,V S, 1069 117 10.5 25.3 1453 153 222 537 7.6
D,V, S, 1090  13.2 11.3 25.1 1413 149 221 567 714
D,V Ss 1095  13.2 11.9 25.4 1295 139 225 530  7.16
D,Vs S, 1109  13.2 114 238 1425 161 225 570  7.43
D,Vs S, 1107  13.6 12.0 23.7 137.9 179 224 578  7.03
D,Vs Ss 1087  14.2 122 22.8 144.9 188 227 567 698
DsV; Sy 1152  10.3 9.4 25.9 149.8 173 202 467  5.89
D.V; S, 1166 9.4 9.1 25.9 143.9 130 195 403 543
DsVs Ss 1157 9.1 8.6 25.7 141.1 151 199 380 552
D.V, S, 1093  11.9 10.1 23.9 118.9 197 223 433 577
D:Vs S, 1101 145 12.2 23.3 1155 191 222 413 565
D.V, Ss 1119 155 12.8 245 118.1 215 223 370  4.83
PAVACH 1061 10.5 9.6 21.1 114.9 221 224 477 614
D.Vs S, 1087  14.0 122 23.6 134.1 113 220 430 585
DsVs Ss 1037 147 12.3 24.1 126.6 126 227 427 624
D.V; S, 1211 9.3 8.7 28.3 176.0 120 191 503  6.09
D.V: S, 1209  11.9 10.3 28.5 178.1 180 197 433 546
D,V Ss 1196 134 114 297 168.9 174 197 377 530
D,V Sy 1085 9.6 8.8 23.1 124.1 274 222 437 550
D.V, S, 109.1  10.0 9.3 23.6 1185 248 222 387 515
D.Vs Ss 1086 9.8 8.7 23.8 1243 257 225 340  4.79
PAVAH 10905  10.3 9.1 23.3 133.9 194 222 387 514
D.Vs S, 1119  12.9 11.3 23.2 130.8 222 224 417 531
D.Vs Ss 1088 125 10.9 23.8 151.1 188 224 383 518
LSDo0s 48 2.4 16 15 21.0 7.7 08 056 068
CV% 5.4 12.3 9.2 5.7 10.6 25.2 22 743 1096

D, = January 3, D, = January 15, Dy = February 01, D, = February 15, S; =20 cm x 15 ¢cm, S, =20 cm x 20 cm
S3 =20 cm x 25 cm, V= RM-40(c)-4-2-8, V, = Binadhan-18, V; = BRRI dhan28.
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Table 7. Effect of and dates of transplanting, genotypes and spacing on yield contributing characters
of RM-40(c)-4-2-8rice mutant during boro season 2019-20

Plant Total Effective Panicle Filled Unfilled 1000 Grain Straw Crop

height tillers tillers length grains grains seed yield yield duration
hill*  hill? panicle® panicle® weight

(cm) (no.) (no)  (em)  (no)  (no.)  (g) (thal) (tha') (days)

Dates of transplanting

January 15 (D) 1074 10.2 9.4 26.2 106.1 26.7 212 582 6.77

February 01 (D,) 107.8 10.0 8.9 25.3 1114 25.8 212 572 6.76

February 15 (D5) 106.6 10.3 9.2 25.3 96.7 277 205 549 6.65

LSDg s 25 11 1.2 0.9 8.1 3.6 07 017 0.15

Mutant/Varieties

RM-40(c)-4-2-8 (V,) 99.9 10.6 9.7 24.3 81.3 219 230 512 6.18 142

Binadhan-18  (V,) 1147 9.7 8.6 27.0 128.2 316 190 6.23 7.28 145

Treatments

T value 1.8 1.2 NS 0.4 8.0 NS 0.2 0.23 0.38
Dates x Varieties
D.V, 100.5 10.8 10.0 254 81.1 195 231 525 6.30
D.V, 1144 95 8.7 27.0 131.2 33.9 192 639 725
D,V 100.3 10.1 8.8 23.6 91.2 20.6 235 515 6.13
D,V, 1153 9.9 8.9 27.0 131.7 30.9 190 629 7.39
D3V, 989 110 10.3 23.8 71.7 25.6 223 498 6.11
D3V, 1143 95 8.1 26.9 121.6 29.9 187 6.00 7.20
LSDq g5 2.6 2.0 19 1.0 124 3.0 0.8 0.16 0.49
CV (%) 2.9 7.0 8.1 2.2 5.9 8.5 2.2 191 362
Conclusion

It was concluded from the findings that grain yield at 20 cm x 15 cm, spacing, the
mutant RM-40(c)-4-2-8 produced maximum yield 5.88 t ha™* in Rangpur followed by 5.86 t
ha® in Mymensingh when transplanted on January 15. To ensure satisfactory yield of
mutant line of RM-40(c)-4-2-8 might be express full potentialities in boro season at 35 days
age seedling, if edaphic condition, favorable weather parameters and management practices
of 20 cm x 15 cm spacing on January 15 transplanting.
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