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V A R IET Y  Bw361
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Regional Rice Research and Development Centre, Bombuwela

ABSTRACT

Rice breeders have explored favourable traits using m utation  
techniques, and released m any rice varieties around the world. H ow ever, little attention  
has been paid; in the use o f  m utation techniques in the rice variety  im provem ent 
program m es in Sri Lanka. Therefore, the high yield ing red pericarp rice variety, Bw361 
in the 3 1/2 m aturity group w as irradiated with the objective o f  increasing the culm  
length to reduce sheath blight incidence and also to identify  and com pile the variability  
found am ong these m utants. Selection o f  m utants w as carried out in m 2 through m5 
generation. Eight prom ising m utants w ith com paratively taller culm s, d ifferen t days to 
flow ering and m aturity, d ifferent grain sizes and shapes w ere identified . M utants varied  
significantly for culm length, m aturity duration, panicle length, days to 50%  flow ering, 
grain shape, grain color and grain yield. A ll m utants w ere sign ificantly  ta ller than  
Bw361. Sim ilarly, variations for biotic stresses such as blast, sheath b light, gall m idge  
and brown plant hopper am ong m utants w ere observed. Identification o f  m utants that 
w ere resistant to sheath blight disease w ould be very useful. V ariations am ong m utants 
w ere also observed for iron toxicity tolerance and lodging. Thus, the m utants derived  
from Bw361 provided usefu l genetic variability  w hich m ay be successfu lly  utilized in Sri 
L anka’s rice im provem ent program m e.

K EYW O RD S: Induced mutant, Rice, Variation.

INTRODUCTION

Induced mutagenesis has created favourable genetic variability 
in rice. However, useful genetic changes are likely to occur in characteristics 
controlled by few major genes. At present more than 800 rice mutants have 
been recorded around the world (Ahloowalia et al., 2004). While many of 
these mutants have been selected for earliness, dwarfism, or high yield 
potential, some of them have been utilized to develop varieties with grain 
quality characteristics, resistance to diseases and, tolerance to salinity and 
cold. In Sri Lanka, despite 50 improved rice varieties being released during the 
past few decades, only one variety, MI273 (Ganeshan, 1980) which has been 
developed using mutation techniques has been released. This was mainly 
because the rice breeders in the country have paid comparatively more 
attention for conventional method of breeding by using artificial hybridization.

The mutants derived from Bw361 (entry number Bw328-1) 
with the intention of reducing the sheath blight incidence through increasing 
culm length showed a potentially useful variability among them. Thus the 
present study was carried out to identify and compile the variability found 
among these mutants.
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MATERIALS AND METHODS

Two hundred grams of dried seeds of rice variety, Bw361 was 
irradiated with 15 Kr of gamma radiation using 60Co machine in 2001 yala 
season. Those seeds were raised as a bulk population in Mi generation and 
advanced to form M2-M4 generations in subsequent seasons at the Regional 
Rice Research and Development Centre (RRRDC) Bombuwela. Population 
size of a generation varied from 6000 to 10000 plants which were planted at a 
spacing of 40x15 cm with one plant per hill. While advancing the generations, 
visual selection was practiced in each generation, for age, grain size and plant 
height. At M4 generation in 2002/2003 maha season 50 single plants were 
selected to form 50 progenies. Each progeny was maintained in a 3 row plot 
planted at the spacing of 15x20 cm, with 120 plants per progeny. 
Phenotypically accepted progenies were advanced in each season and 8 
promising progenies were selected in 2005/2006 maha season. Those lines 
were evaluated with the parent variety, Bw361 and Bg300 as standard checks 
at the RRRDC, Bombuwela in 2006 yala and 2006/2007 maha season in a 
Complete Randomized Block Design (CRBD) with 3 replications. Plot size of 
the experiment was 3x6 m2 and each plot was sown with 180 g of seeds. The 
crop was managed as recommended by the Department of Agriculture. Culm 
length, panicle length, days to 50% flowering, days to maturity, grain yield, 
pericarp colour, 100 seed weight and grain shape of the test entries were 
measured. Test entries were screened against diseases such as blast and sheath 
blight and major pests such as Brown Plant Hopper (BPH), and Galle Midge 
(GM). The entries were also screened for tolerance to iron toxicity and 
lodging.

RESULTS AND DISCUSSION

Culm length, panicle length, days to 50% flowering, days to 
maturity and grain yield of mutants are presented in Table 1 along with that of 
the parent variety, Bw361 and check variety Bg300 of 3 months maturity 
duration.

C ulm  length

All the mutants had significantly taller culms than that of their 
parent Bw36L Tallest culm was from mutant line Mu8-2 followed by Mu3-2. 
Mu3-2 was highly susceptible to lodging while other mutants were partially 
susceptible except Mu6-1 (Table 3). The shortest among the mutant was from 
Mu8-7 which was about 67-70.7 cm in both seasons. The non lodged mutant 
Mu6-1 had a culm length of 82 cm in both seasons.
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P anicle length

Variation in panicle length showed different trends in 2006 
yala and 2006/2007 maha seasons. None of the mutants had significantly 
different panicle length in 2006/2007 maha season from their parent. In 2006 ‘ 
yala M ul-11 produced significantly longer panicles than that of the parent and 
Mu3-2 produced significantly shorter panicles than that of the parent. The rest 
of the mutants were similar to their parent in panicle length in 2006 yala.

D ays to 50%  flow ering

Mu8-7 mutant had significantly shorter vegetative growth than 
that of its parent and Bg300. The 50% flowering of this early mutant was 59 
days in yala 2006 and 56 days in maha 2006/07. The days to 50% flowering 
in some lines showed variation between seasons. Line number Mul-2, Mu6-1 
and Mu8-7 showed comparatively less variation between seasons for days to 
50% flowering. Other selected mutants had days to 50% flowering between 
67-76 days in 2006 yala season and 60-82 days in 2006/07 maha season.

D ays to m aturity

Mu8-7 matured in 88 days in both 2006 yala and 2006/07 maha 
seasons. The maturity of early mutant was significantly lower than the 3 
months age group standard check Bg300. Mul-2 also had consistency in days 
to maturity over seasons. Mul-5, Mul-9 and Mu3-2 had the same maturity 
duration as in Bw361 during 2006 yala season and Mu3-2 showed 
significantly longer maturity duration than the Bw361 during 2006/07 maha 
season. M ul-11 and Mu8-2 showed significantly longer maturity duration 
than the parent in 2006 yala season and M ul-11 was shorter in 2006/07 maha 
season. Mu6-1 had longer maturity duration than Bw361 in both seasons.

Yield

In 2006 yala season M ul-11, Mul-2, Mu8-7, M ul-9 and Mu3- 
2 had high yields which were comparable to that of Bw361 and Bg300. 
Although mutants had significant variability in grain yield, yield comparison 
between mutants was not accurate enough to identify high yielding mutants 
due to high CV% of yield trials in both seasons.

P hysical grain  characteristics

Pericarp colour, 100 seed weight and seed shape of mutants and 
Bw361 are presented in Table 2. The red pericarp colour of parent variety 
remained in Mul-2, Mul-9, M ul-11, Mu3-2 and Mu6-1 while Mul-5, Mu8-2 
and Mu8-7 have been mutated to form white pericarp colour. The smallest
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100 seed weight o f 1.62 g was from Mu6-1 with short round grains. M ul-11 
and Mul-5 had grain weight of 1.98 g and 2.03 g respectively. The 100 seed 
weight of M ul-9 and Mu8-2 was significantly higher than the parental variety 
Bw361. Though the long medium seed shape o f M ul-2 and Mu8-7 were 
similar to the parent variety Bw361, seed weight was significantly lower in 
Mu8-7 than in Bw361. The grain shape of the other varieties was intermediate 
bold in shape.

T ab le 2. P h ysica l gra in  ch a ra cter istic s  o f  m utant and  th e ir  p aren ts B w 361  an d  B g300.

M utant/ Variety Pericarp co lour  * 100 seeds w g t (g) * * * G rain shape**
M ul-2 R 2.37 d IB/L
M ul-5 W 2.03 g IB
M u l-9 R 2.44 c IB
M u l-1 1 R 1 9 8  g IB
Mu3-2 R 2.28 e IB
Mu6-1 R 1.62 h S/R
Mu8-2 W 2.50 b IB
Mu8-7 W 2.19 f IB /L
Bw361 R 2.38 d IB /L
Bg300 W 2.58 a IB
*** CV %  = 1 .2 . M eans follow ed by the sam e letter w ithin a  colum n are not significantly  
different (p< 0.05)
*R-Red **L-Long

W -W hite IB -Interm ediate Bold
S/R-Short Round

V ariation  in b io tic  an d  ab io tic  stresses

Variation in reaction o f mutants to biotic stresses such as Blast 
(BL), Sheath Blight (SB), Brown Plant Hopper (BPH) and Galle Midge (GM) 
and abiotic stresses, iron toxicity and lodging are presented in Table 3.

M ul-2 was found to be superior to other mutants while Mu3-2 
was found to be inferior with respect to their reaction to stresses, except for 
iron toxicity. None of the mutants were found to be superior to parent variety, 
Bw361 in lodging assessment except Mu6-1. Resistance quality for sheath 
blight disease found in M ul-2, M ul-5, M ul-9, M ul-11 and Mu6-1 has been 
an outstanding achievement. The mutant M ul-2 having resistance to BL, SB, 
BPH and GM and tolerance to iron toxicity was found to be high yielding and 
highly promising.
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Table 3. R eaction o f  m utants, their parent Bw361 and Bg300 to biotic and abiotic  
stresses.

M utant/
variety

Biotic stresses * Abiotic 
stresses **

Lodging  
assessment $

BL SB BPH G M Iron
toxicity

Mu 1-2 R/MR R MR R/MR T PL
M ul-5 R R MR/MS MR MT PL
M ul-9 R R M R MR/MS T PL
M ul-11 R R MS MR M T PL
Mu3-2 MS MS MR/MS MR/MS MT L
Mu6-1 R R MS MR/MS MT NL
Mu8-2 MR M S/T M R/MS MS MS PL
Mu8-7 MR HS MR/MS R/M R MT PL
Bw361 R MS MR MR/MS T NL
*R-Resistant **T-Tolerant $ L-Lodged

M R-M oderately Resistant M T-M oderately PL-Partially Lodged
Tolerant

M S-M oderately Susceptible NL-Non Lodging S-Susceptible

CONCLUSIONS

The mutants derived from Bw361 significantly varied for culm 
length, days to 50% flowering, days to maturity, grain yield, pericarp colour, 
100 seed weight, seed shape and reactions to BL, BPH, GM and iron toxicity 
and more importantly reaction to sheath blight disease and for degree of 
lodging. Thus mutation provided favourable genetic variation for further 
improvement of rice varieties in the country.

ACKNOWLEDGEMENTS

Authors convey their kind regards to Mrs. Ranjanie Peries, 
Research Officer, Horticulture Crops Research and Development Institute, 
Gannoruwa for making necessary arrangements to irradiate the seed sample. 
Mrs. Y.J.P.K. Mithresena, Mrs. A.S. Pushpakumari, and B.G.D.S. 
Weerasinghe, Research Officers and Mrs. G. Mahawithanage, Agriculture 
Monitoring Officer of RRRDC, Bomuwala, are kindly acknowledged for 
providing screening data of the materials on biotic and abiotic stresses and 
grain quality.

REFERENCES

Ahloowalia, B.S., M. M aluszyynski and K. Nichterlein. 2004. Global impact o f  mutant 
derived varieties. Euphytica 135:187-204.

Ganeshan, P. 1980. Varietal improvement and agronomic studies in irrigated rice at 
M ahailluppallama. Tropical Agriculturist 136:95-105.


