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EFFECT OF ROW S5PACING AND DATES OF TRANSPLANTING ON
YIELD PERFORMANCE OF KASALATH RICE MUTANT IN
T. AMAN SEASON OF BANGLADESH

ML T ALY, MM Ivslmmi1 M. 8. Islam!, ML A. K. Azad® and M. T. B. Mondal?

Abstract

Proper time of transplanting snd sppropriste spacing are necessary for standardization the
vield potential of advance kasalath rice rowtants in Bangledesh climatic condition Thefield
experiments were conducted at BINA Headquarters farm, Mymensingh in T. Amanseason of
2017 and 2018 1o see the performance of two mutent lines of Kasalath ander different dates
of transplanting and spacings. In 2017, two advanced mutant lines namely RM-Eaz-60{()-
1, RM-Kas-80{C}-1were evaluated along with BRRI dhand? st theee levels of spacing, viz,
20emx=15¢m, 20em=20cm and Z0em=25cm. Mutanl line RM-Kas-60(C)-1 produced
statistically higher grain vield (4.8 t ha'l) at 20cm=15cm spacing. In 2018, only RM-Kas-
60{C)-1 was evaluated against Binadhan-11, at three row spacing (viz. 20cmx15cm.
20cm>20cm and 20cm=25cm) snd three dates of transplanting such as July 15, July 30 and
August 15, Among three transplanting dates, RM-1az-60{C)-1 produced the highest gram
vield of 4.86 t ha! al 20emx15¢m specing when transplanted on July 30, Owverall
observation showed that RM-Kas-60{C}-1 wielded the best al 20em=15cm when
transplanted on July 30 under rainfed condition of Bangladesh.
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Introduction

The deficiency of phosphorus (P) in rice soil is a worldwide problem. Low P in soil may
be due to the low P content of the parental material, low pH and/or soil with high P-fixing
characteristics (Rose and Wissuwa 2012). Side by side with the application of costly P
fertilizer. the development and nse of less P uptake rice genotypes could offer a sustainable
solution for such situation. Different penctic approaches have been taken to tackle this
problem. and perhaps the most successful atterpt was the identification and characterization
of the major quantitative trait locus (QTL) Phosphorus uptake 1 (Pup/!). Pupl was identified
in the rice variety Kasalath {Wissuwa et al,, 2002), and near isogenic lines (NILs) carrying this
QTL showed that Pup] conferred a significant vield advantage over the intolerant recurrent
parent Nipponbare (Wissuwa 2003). Kasalath, the Pup/ donor variety. was initially identified
in a screening of 30 diverse rice genotypes in a P-deficient soil in Japan under rainfed
conditions. Phenotypic data derived from Nipponbare contrasting near isogenic lines (NILz)
with and without the QTL showed that Pupl increased P uptake (Wissuwa er o/, 2002) and
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conferred a significant yield advantage (2 to 4-fold higher grain weight per plant) in pe
experiments using different P-deficient soil (ypes and environments (Chin ef al., 2010).

The germplasim survey conducted with the above mentioned markers revealed that Pup
is largely absent in modern irrigated rice varieties though highly comserved in drough
tolerant breeding lines and upland vanieties. This suggested that breeders are unknowingl
selecting for Pup/ in breeding programs that target drought-prone environments (Chin et ai
2010).The impact of Pupl and other QTLs was the enhancement of grain vield in P-deficiex
soil and/or under drought stress (Bernier ef al., 2009). The mutant lines M, RM-Kas-60(C_
| and RM-Kas-80{C)-1 were discovered through carbon ion beam irradiation from 60 and 3
Gy doses, respectively of indigenous Kasalath land races (A, K. Azad, 2018). Since most «
the Bangladesh rice soils are deficient m P, it is necessary (o identify rice genotypes thal ax
tolerant to P deficient soil environment. Moreover, it is also necessary fo standardize th
optimum planting time and planting spacing for exploiting the potential yield of the mutax
under Bangladesh conditions. This study was therefore, undertaken to study the yiel
peiformance of the advanced mutant lines of Kasalath under different plant spacing an
planting dates for growing under rainfed conditions in Bangladesh.

Materials and Methods

Experiments were carried out at BINA Headquarters farm, Mymensingh during Ama
season of 2017 and 2018.The expenimental site was situated between 24.6°N and 90.5°_
latitude apd at 18m high from the sea level. The so0il of the experimental field was sand
loam type and belongs to the Old Brahmaputra Flood Plain Alluvial Tract. The experiments
plot was under the sublropical climate characterized by heavy rainfall during the month «
March to November. The advanced mutant lines REM-Kas-00(C)-1 and RM-Kas-80{C}-
were collected from Plant Breeding Division of BINA and the check variety BRRI dhan 4
from Genetic Resource and Seed Division, Bangladesh Rice Research Institute.In 2017
three levels of spacing, viz. 20em=15cm (8,), 20em=20cm (S,) and 20cm=25cm (S,) wes
considered for transplanting on July 13, The fertilizer doses applied for the experiment wea
80kg N ha', 40kg P ha', 50kg K ha'. 20kg S ha' and 2kg Zn ha'. Twenty five davs ol
seedlings were transplanted in a randomized complete block design with three replicatior
with single seedling per hill. The unit plot size was 3m=4m. The crop was harvested on Os
15 and data on yield and vield components such as plant height, total number of tillers hill
number of effective tillers hill'l, panicle length, number of filled grains paniclel, number o
unfilled grains panicle!, thousand seed weight, grain vield, straw yield were recorded fron
ten randomly selected plant. Yield data was taken from whole plot and converted into te
hectare! and analyzed statistically with statistix 10 data analysis sofiware update versie
2018 and the means wete compared.

In 2018, there were three transplanting dales such as July 15(D)) July 30(D,) an
August 15(D;) and three line spacing’s followed as 2017 were assigned for comparin
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the performance of RM-Kas-6(0{C)-1 with check variety Binadhan-11. Twenty five days old
seedlings were transplanted following split plot design with three replications with single
seedling per hill. The application of herbicide (Bensulluron methyl 4% + Acetachlor 14%)
was necessary to keep the field free from weeds throughout the growing period along with a
hand weeding at 35 days atter transplanting (DAT). Furadan 5 G @ 10 kg ha! was applied to
control the infestation of stem borer. Three supplemental frrigations were needed due 10 less
rainfall during the period from end of September fo first week of Ociober. After attaining
80% physiological maturity, the plants of Binadhan-11 were harvested on October 15,
October30 & November 15and that of RM-Kas-60(C)-1 October 30, November 15 &
MNovember 30 for first, second and third dates respectively, The harvesied planis were
threshed, cleaned, and processed. and then yield and yield contributing characters. grain
vield, straw vield were recorded. Wealher parwmeters such as air temperature, soil
temperature, relative humidity, rainfalland sunshine hours were also recorded for
understanding the growing environment of the crop (Fig. 1).
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Fig. 1. Weather pacameters during experimental peiod of 2017 and 2018 at BINA, Mymensingh

Results and Discussion

Effect of plant spacings an yield contributing characiers of Kasalath vice mubant'variety
in T. Aman season 2017: The effect spacings on plant height. total tillers and effective
tillers hill'! and grain were significant (Table 1). The highest plant height (107.5cm) was
observed at spacing of 20cm*15cm and the lowest (101.5cm) was observed at the spacing
of 20cm=25cm. The highest plant height (104.3cm) was obtained in the mutant RM-Kas-
60[C)-1 with spacing 20em=20cm and 20cm=15¢m. The highest number of total tillers hill-!
(10.5) waz observed at the spacing of 20cm=25cm and the lowest (9.7 hill'!) was at the
spacing of 20cm=20cm.
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Table 1. Effect of different spacing on the yield contributing characters and yield of rice
mutanis/variety in 'I. Aman season during 2017

Treatments Plant Total nlters Effective DPanicle Filled graing Unfilled praims 1000 Gramn  Straw
height  hall-! tillers  length  pamicle:! panicie-!  geed wi wield  yield
{cm) {mo. ) hill-Y{no.)  {cm) {na.) (. ) (g (rha%y (tha')
Spacing
20cmx 1 5em (8,)) 1075 8.7 2.0 25.1 1126 77 225 4% 58
20cmdfom {Sy) 163 104 9.6 23.0 111.4 7.5 4 435 5.6
20cmx25em (8,) 1015 103 QB 2.8 117.7 7.0 213 43 35
L5Dhg g5 1.5 0.3 03 273 8.33 0.80 255 02 02
Murtants/ Varieties
RM-Kaz-60{C)-1{V). 1090 11.5 107 253 117.8 7.6 225 47 58
EM-Kas-RO(C)-1 [V;) 1046 5.6 g5 230 1105 a0 223 4.5 54
BRRIdkan-4% {Vy) 1016 86 8.8 243.9 114.4 5.5 24 44 58
L8Dyps 45 1w 08 11 REE 300 048 038 050
Varicty=Spacing
V8 1037 9l B2 25.3 107.4 4.0 221 4.8 6.2
Vi3, 1043 100 2.0 25.0 110.5 6.1 222 45 6.l
Vi8s 0x3 103 oG 4.7 116.3 3.7 224 43 33
VSt 43 &3 20 4.5 Lo 1 71 N 4.1
V38, W3g %54 283 25.1 112.7 .0 213 45 a4
VB, 1027 100 G4 24.4 115.5 7.4 24 432 5.3
Va5, 98.0 s 7.9 219 112 57 224 44 6.5
WVils ¥y .8 9.2 ix2 1216 4.1 228 44 53
V8, 7.7 10.5 8.8 118 1191 7 9 42 55
LEDy s 7.11 12 177 15 .1 23 0Ex @2 04
CV% 6.7 6.3 6.7 3.9 3.3 192 28 3l 43

The highest number of total tillers hill-! (10.5) was obtained in the mutant RM-Kas-
60{C)-1 and BRRIdhan49 with spacing of 20cm»25cm. The lowest number of total tillers
hill! (8.3) was observed in RM-Kas-30(C)-1 with spacing of 20cm=15cm.The highest
number of effective tillers hill-! (9.8) was observed at the spacing of 20cm»15cm and the
lowest number of effective tillers hill'' (9.0) at the spacing of 20emx15em. Amongst
genotypes, the highest number of effective tillers hill! (10.7) was observed at RM-Kas-
60(C)-1 and the lowest was in BRRIdhan-49. There was no statistically significant difference
of effective tillers hill''between spacing and genotypes. The interaction effect of genotype
and spacing on ctfective tillers, panicle lenigth, number of filled and unfilled grains panicle-1
and grain and straw vield was significant (Table 1). The highest panicle length (25.1 cm)
was recorded at the muotant RM-Kas-60{C)-1 and the lowest (23.0 cm) was in EM-Kas-
80(C)-1.For interaction, the highest panicle length (25.3 cm) was obtaned in RM-Kas-
60{C)-1 with spacing of 20cm15cm and lowest panicle length (21.8 cm) was in the variety
BRRI dhan4? with spacing of 20em*25¢m.The highest number of filled grains panicle
1{121.6) was obtained in BRRI dhan49 with spacing of 20cm=20cm and lowest number of
filled grains panicle'(107.4) in RM-Kas-60{C)-1 with spacing of 20cmx|5cm. The highest
number of unfilled grains panicle-!(7.9) was obtained in the mutant RM-Kas-80(C)-1 with
spacimg of 20cm=25em and the lowest was observed in RM-Kas-60{C)-1 with spacing.
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2em=15em. The highest grain yield (4.8 t hal) was recorded al the spacing of
20cm*15cmand the lowest grain wield (4.3 t ha') was recorded at the spacing of
20cm*25cm (Table 1). Among the cultivars, highest grain yield (4.7 t ha'') was recorded in
mutant RM-Kas-60(C)-1 and the lowest grain vield (4.4 ¢ ha'l) in the variety, BRRI dhan49.
The highest grain yield (4.8 t ha'') was obtained in RM-Kas-60{C)-1 with spacing
20emx15cm and the lowest grain yield (4.2 t ha'!) was recorded in BRRI dhan4? under
spacing of 20em=25¢m. The mutant RM-Kas-60(C)-1 produced the highest number of
effective tillers/m?, filled grains panicle’ and thousand grain weightunder the spacing of
20em=15cm thereby showed the highest grain and straw yield. Tt might be due to maximum
solar radiation interception by the mutant line RM-Kas-60(C)-1 which conlributed to
produce more assimilates and gives highest growth and development under the spacing of
20cm»15cm, thereby yield.

Effect of plant spacing and transplanting date on yield contributing characters and yield
of rice mutant/variety in T. Aman season 2018: Out of three transplanting dates,
transplanted on July 30, 2018 produced the highest grain yvield {4.71 t ha-")might be due to
more filled graims panicle! (139.7).Among the mutant line/variety, RM-Kas-60{C)-1
produced the highest grain vield (439 t ha-')might be due to more filled grains panicle-
'(136.5). The highest grain yield was recorded under the gpacing of 20 em=15 cm (4.54 t ha
1, It might be due short stature of the plant and highest number of panicles m~2 in (20
em=15 cm) spacing congenial for growth and yield of the mutant. The wider spacing, 20
cm*25 ¢m showed the lowest grain vield (3.89 t hal).

Table 2. Effect of spacings and dates of transplanting on yield contributing characters and grain
yield of rice mutant/varicty in T. Aman scason daring 2018

Tregtments Plant Total Effective Panicle Filled Unfilled (000 Grin  Stoaw
height  fillers  filless.  bength  grains  prama seed Wi yield yield
[em) hill-! hil-! fem) pamicle’ pamicle! (g} {tha'} (tha')

(oo} (T (oo} {mo)

Dates of fransplanting

July 15 (D) 1058 4.9 87 281 1256 29.0 224 433 546

Julby. 30 {Dy) 1023 92 &3 259 1347 17.1 225 471 545

Aug. 15 (D) g7 126 0.5 219 1205 224 214 4,18 3.50

L8Dy X 14 08 15 182 3 09 A8 NS

Mutant/Variety

BM-Kas-a0{C)-I 107.6 132 88 26.5 136.5 235 222 433 5.39

Binadhan-11 970 89 49 254 1207 15.1 224 414 356

LS 45 9.70 3.0 03 1.4 14.8 64 0.3 0.25 0.27

Row spacing

20cmx 1 5em {54) 101.7 142 7.9 54 122% 24.0 223 4.54 582

20em¥20em S} 124 101 ol 26.0 1261 214 223 4,16 547

20em=325cm (25) 1627 105 9.4 26.5 1374 23.1 224 3.89 512

LEDg s 385 4z 0.7 0.5 6.2 2.8 0.2 0.14 0.1

CV% | 11.1 103 64 9.6 148 299 4.58 6.80
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The interaction effect of date and variety showed thal RM-Kas-60{C)-1 produced the
maximum vield (4,34 t ha'') when transplanted on July 30 (Table 3).There 15 a statistically
significant difference on effect of date and variety. The highest filled grains panicle-!(139.7)
and lowest unfilled grains panicle’! produced in RM-Kas-60(C)-1 when on July 30.

Transplanting on July 30 produced the maximum yield (4.64 t ha'!) at 20 ¢m=15 cm
spacing. It might be due to the highest genetic expression for the mutant line in
Mymensingh region where the rainfall was maxinum during 135 June to September 15 when
the raising of seedling, seedling transplanting, and tillering happened. Nonetheless, the
bright sunshine at reproductive development phase was also congenial for optimum yield of
the mutant line.The interaction effect between variety and spacing showed that RM-Kas-
60(C)-1 produced mazimum yield (4.63 1 ha!) at 20 em=15 cm spacing. It might be due to
20 cmx[5 cm spacing congenial for suitable growth and development for more panicles
produced m-? highsst for the mutant RM-Kas-60(C)-1 and found maximum yield.

Conclusion

The mutant line RM-Kas-60{C}-1 produced higher grain vield (4.8 t hal) al
20cm=15¢m spacing when transplanted on 30 July. Overall resulis suggest that yield of
mutant line RM-Kas-60{C)-1 may express full potentialities in T. Aman season if favorable
weather, edaphic conditions exist, proper management practices to control weeds,
insects,diseases are provided at 20 cm 15 cm spacing and transplanted within 30 Tuly.
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Table 3. Interaction effect between spacing and transplanting dates on the yicld and yield
contributing characters of Kasalath rice mutant/variety in T. Aman scason during 2018

Intsraction Flant Total Effective  Panicle Filled gesing’ Unfilled grains 1000 Grein  Simew
Leight (ilees KL wllers hill-l length  panicle-l panicie-l sead wi wield  yield
fem (i, b ine. lemi (ne. {no. {g) ithely (tha!)
Dates ® Genotype
W, 110.6 9.8 B& 5.1 121.6 283 228 415 538
yVy 100.%9 2.9 BB 27.1 11%.6 BT 224 408 553
O,V 104.5 94 LK 255 149.4 18.0 223 434 333
Vs 1002 a0 B 26.3 125.7 15.2 224 421 556
LV, 1076 204 9.1 23.0 1282 221 213 422 543
A #9.9 10.8 9.3 229 128 228 224 413 558
LEDg s 23 N3 4 1.1 14.2 10.1 N3 NS 0.20
Fﬁrenﬂf}rpe % Spacing
Wy 1a73 19.2 7.9 260 1278 26.0 221 463 583
V8 107.5 10.5 04 6.5 1354 235 X221 416 536
V8, 107.9 0.0 9.0 271 145.6 208 224 379 497
Vo8 981 | 74 4.9 117.1 22.0 225 446 581
Wy 8 974 9.7 EER 2535 115.2 15.2 224 416 559
Vis, o6 10 99 258 192 254 24 380 527
LSDg 05 31 z1 1.7 13 53 137 NS 014 020
CV%% 3l 1i.1 13 6.4 2.4 14.6 289 456 GED

24



Dy =15 July, Dy = 30 July and Iy = 15 August; §| = 2em=*13cm, §; = 20cm>20cm and S; =
20em=25cm; V| = RM-Kas-60{C)-1, V; = Binadhan-11
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