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Abstract

lonizing radiation was successfully utilized to develop the mutant variety Jajai 77-30 with reduced plant
height and high grain yield from a commercially groWn aromatic variety Jajai 77. About 22% reduction in
plant height was recorded in the mutant variety Jajai 77-30 compared with its parent variety. The data of
zonal and national trials indicated that the mutant variety Jajai 77-30 had significantly higher (P < 0.05)
grain yield than the commercial varieties viz,, Jajai 77, Basmati 370 and Basmati 385. The mutant variety
Jajai 77-30 yielded 3781 kg/ha during 1990 and 4232 kg/ha during 1991 in the National Uniform Rice Yield
Trials, securing second and first positions, respectively. This mutant has been named as "KHUSHBOO 95"
and also released as a rice variety in 1996 for general cultivation in the province of Sindh.

Introduction

Rice has been a popular subject to mutagenesis because it is the world's leading
food crop. The crop is diploid and highly self-pollinated. Induced mutations have
played a significant role for the improvement of rice by developing a large number of
semi-dwarf and high yielding varieties in a number of countries (Maluszynski ef al.,
1986). Recently Wen & Qu (1996) have reported that 102 rice varieties were
developed through induced mutations during the period of 1966-1993 in China. The
main objective of the present study was to create useful genetic variability through
induced mutation for the development of semi-dwarf and high yielding mutants from a
commercially grown aromatic local cultivar Jajai 77. Besides having an excellent grain
quality, it grows tall and because of weak stem lodges at the reproductive stage
resulting in reduced grain yield.

Materials and Methods

The pure and homogenous seeds of Jajai 77 (500 seeds for each dose) were
irradiated with different doses of gamma rays (150, 200, 250 and 300 Gy of ®Co
source). The irradiated seeds were sown in nursery beds along with non-irradiated
(control) seeds during 1981. One month old seedlings were subsequently transplanted
in a plot (5 m x 4m) at a uniform distance of 20 cm between hills and rows. At
maturity, 3 panicles were harvested from each M1 plant of the treated population and
the control. The M, generation of the above material was grown of each panicle
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Table 1. Performance of mutatant strains/varieties of rice
for different quantitative traits.

Mutant Plant No. of Panicle Grain Fertile 1000 grain

strains/ height  panicles  length yield per grains per weight (g)
varieties (cm) per hill (cm) hill (g)  panicle

Bas. P 162b 11.00 ¢ 30.93b 18.50f 42.00c 21.58d
Bas-32 131 ¢ 14.05b 26.53e .31.18¢c 62.75b 22.28 ¢
Jajai.P 167 a 10.68 ¢ 3063bc 1943 f 45.00c 2143 d
Jajai-30 130 ¢ 1545 a 31.18 a 41.15a 81.75a 23.13 a
SS.P 164 b 10.33 ¢ 30.15d 21.75¢ 48.25¢ 21.38d
SS-6 127d 14.32b 26.05 f 32.55b 67.75b 2243 ¢
Bas.385 129 ¢ 14.23 b 30.33cd  29.43d 66.25Db 22.25¢
LSD1 1.80 0.71 0.41 0.91 7.18 0.31
LSD2 2.47 0.98 0.57 1.25 9.84 0.42

separately during 1982. A high yielding mutant plant with short stature (Jajai 77-30)
was selected from the M, population of 200 Gy. The mutated traits of the Jajai 77-30
were confirmed in M_ and M, generations. During the years 1986 and 1987, this
mutant was tested and further confirmed along with other cultivars in local yield trials.
After thorough testing in local trials, the mutant strain Jajai 77-30 alongwith other
genotypes/checks was evaluated in zonal trials (1988-89) and National Uniform Rice
Yield Trials (1990-91) over different sites in Sindh and Balochistan provinces. The
experimental design of both zonal and national trials were RCB with four and three
replications at each site and each year. The plot size was Smx3m. All other
agronomical and cultural operations were followed as per recommendations. At
maturity, data on plant height (cm), number of productive tillers per hill, panicle length
(cm), grain yield per hill (g), fertile grains per panicle and 1000 grain weight (g) were
recorded at Tando Jam site, whereas the data for grain yield per plot (kg/ha) were
recorded for all sites in zonal and national trials. ANOVA of the data of grain yield
and other characters were performed to determine the significant differences among the
genotypes included in the trials.

Results and Discussion

The mean values at Tando Jam site of the characters for plant height, number of
productive tillers per panicle, panicle length, grain yield per hill, fertile grains per
panicle and 1000 grain weight were significant at 5% and 1% level (Table 1). The data
of mean values of these characters revealed that mutant strain Jajai 77-30 was 37 cm
shorter than its mother variety Jajai 77, 32 cm and 34 c¢m shorter than Basmati 370 and
Sonahri Sugdasi respectively. The mutant strain Jajai 77-30 produced significantly (P
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< 0.05) higher mean values for the different characters viz., number of panicles per
hill (15.45), panicle length (31.18), grain yield per hill (41.15 g), number of fertile
grains per panicle (81.75) and 1000 grain weight (23.13 g) as compared with the parent
and other genotypes (Table 1).

The results of zonal trials (1988) indicated that the mutant strain Jajai 77-30
maintained consistently higher average yield over all sites and ranked first (Table 2). It
gave average yield of 4920 kg/ha compared with parent and check varieties, Jajai 77
(2613 kg/ha), Basmati 370 (2647 kg/ha), Sonahri Sugdasi (2647 kg/ha) and Basmati
385 (3520 kg/ha) respectively. The result of zonal trials (1989) showed that mutant
strain Jajai 77-30 also produced significantly higher average vyield (5863 kg/ha) than
the parent Jajai 77 (2491 kg/ha) and check variety Basmati 385 (5256 kg/ha) as shown
in Table 3. The average yield of mutant Jajai 77-30 increased by 135.36% and 11.55%
higher than its parent Jajai 77 and check variety Basmati 385, respectively. The site
mean yields of zonal trials (1988 and 1989) revealed that the mutant strain Jajai 77-30
also ranked first at each site and was significantly superior in paddy yield than its
parent and check varieties.

The grain yields (kg/ha) of mutant strain Jajai 77-30 along with other
strains/varieties were tested over ten sites during 1990 (Table 4) and over eight sites
during 1991 (Table 5) in National Uniform Rice Yield Trials (NURYT). The average
yield of National Uniform Rice Yield Trial (NURYT) during 1990 revealed that the
mutant Jajai 77-30 secured second position out of six genotypes on Pakistan basis. The
mutant Jajai 77-30 gave 36% higher average yield than a check variety Basmati 370
(Table 4). Furthermore it was also superior in grain yield than another check variety
Basmati Pak. While studying grain yields at individual sites, the mutant strain Jajai 77-
30 also maintained its Superiority over the check varieties Basmati 370 and Basmati Pak
at six out of ten sites. The results of average yield of National Uniform Rice Yield
Trials (NURYT) during 1991 indicated that mutant strain Jajai 77-30 secured first
position out of nine genotypes on Pakistan as well as Sindh basis (Table 5). The mutant
strain Jajai 77-30 produced 3% and 27% higher average yields than the Basmati 385 on
Pakistan and Sindh basis, respectively. The data at individual sites revealed that mutant
strain Jajai 77-30 produced higher grain yields than check variety Basmati 370 at five
out of eight sites (Table 5).

In rice crop, sigrﬁﬁcant improvement through the use of induced mutations have
been reported for high yield (Futsuhara et al., 1967; Soja & Simon, 1976; Bari et al.,
1981; Rutger & Peterson, 1981; Shu ef al., 1997) and for short stature (Hu, 1973;
Rutger & Peterson, 1981; Okuno & Kawai, 1977; Mackill & Rutger, 1979; Sato, 1982,
Rutger, 1982; Rutger, 1983; Takamure & Kinoshita, 1985; Mckenizie & Rutger, 1986;
Clement & Poisson, 1988; Hu, 199:; Kawai & Amano, 1991). Present studies have
confirmed the improvement for reduced plant height and high grain yield by mutation
breeding. Such high yielding results were achieved due to reduction in plant height
leading to lodging resistance.
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