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EVALUATION OF EARLY FLOWERING MUTANTS OF BASMATI VARIETIES FOR GRAIN
QUALITY CHARACTERISTICS .
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Physical (s.ize, shape, quality index), chemical (amylose content) and cooking (water absorption,
volume expansion and elongation ratios) characteristics of early flowering mutants of rice are reported.
Early floweringmutants of Basmati370 (EF-27-73-1 and EF-27-73-2)were comparable with their parent
ex~ept that they ~longated less during cooking. The amylose contents of raw kernels and elongation
ratio ~f cooked nee of EF-l and EF-II were lesser than in the parent Basmati-Pak,EF-76-1, an early
flowering mutant of Basmati-198, did not differ signficantly with its parent in these features.

INTRODUCTION

The demand for Pakistani rice in foreign markets is
mainly due to the superior quality Basmati rice produced in
the rice tract of the Punjab. The use of induced mutations
has played an important role in plant breeding for the im-
provement of plant stature, yieldand quality; and induction
of earliness and resistance to insect pest and diseases [1-5].
Short stature [6], early flowering [7] and fine grain [8]
mutants of rice have been successfullyevolvedby the use of
induced mutation in the country. In view of the importance
of the quality of Basmati rice, the present investigationwas
undertaken to evaluate the early flowering mutants of
Basmati background for physicochemical and cooking
characteristics.

MATERIALSANDMETHODS

Milled rice kernels of the early flowering mutants of
Basmati-370 (EF-27-73-1 and EF-27-73-2), Basmati-Pak
(EF-l and EF-II) and Basmati-198 (EF-76-1) along with
their parents were procured from the Mutation Breeding
Division of the Nuclear Institute .for Agriculture and
Biology (NIAB), Faisalabad, where they were produced
under standard cultural practices. Length, width and thick-
ness were determined as average of 10 uniformally milled
rice kernels. Size and shape classification of milled rice
kernels was carried out according to the standards based
on the list published by the consultative sub-committee of
the FAO and reported by Grist [9]. The quality index of
raw rice kernel was calculated according to the formula of
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Aziz [10]. Rice kernels were ground in a Retsch mill
equipped with a 60-mesh screen and the amylose contents
were determined according to the method of Juliano [11].
The intensity of blue colour was read in a Spectronic-21
(Baush and Lomb) at 620 nm. The volume expansion ratio
was calculated as the volume of cooked rice to that of raw
rice, and water-absorption ratio was determined from the
weight of cooked rice per weight of raw rice [12]. Elonga-
tion-ratio was determined by the formula used by Aziz and
Shafi [13].

RESULTSAND DISCUSSION

The market value of rice is largely dependant on the
physical appearance of rice grain with reference to its size
shape and fineness, Basmati-370 and Basmati-198, and
their early flowering mutants (EF-27-73-1, EF-27-73-2and
EF-76-1) were classified as long, slender and fine as the
grain length was between 6 and 7 mm, length/width ratio
was over 3 and quality index wasabove2 in all the cases
(Table I). The shape and quality index of Basmati-Pakand
its mutants EF-I and EF-II were slender and fine but they
were extra long as far as their size was concerned. Results
indicate that all mutants were comparable with their parent
Basmati varieties as far as size, shape and finenesswere con-
cerned.

Rice quality is related mainly to starch fraction, which
makes upto 90% of the dry matter of the kernel. Amylose
content or more correctly the ratio of amylose (linear)
fraction to the amylopectin (branched) fraction of starch has
major influence on the taste panel scores for cohesiveness,
tenderness and gloss of cooked rice [12]. It also directly



Evaluation of early flowering mutants of basmati varieties 49

Table 1. Grain quality characteristics of some standard varieities and early flowering mutants.

Physical Cooking Biochemical

Varieties/ Size Shape Quality Water Volwne Elongation
Features (length (length/ index absorption expansion (ratio) Amylose
Mutants (rom) width) length/width (ratio (ratio) (%)

(ratio) thickness
(ratio)

Basmati-370 6.53 3.86 2.66 4.l8 5.89 1.71 20.67
EF-27-73-1 6.91 4.06 2.71 3.84 4.96 1.58 20.17
EF-27-73-2 7.02 4.17 2.78 4.25 5.52 1.50 20.26
L.S.D.

5% N.S N.S 0.107 N.S
1% N.S. N.S N.S N.S

Basmati-Pak 7.20 4.26 2.79 3.91 5.40 1.77 22.44
EF-I 7.03 3.78 254 4.12 5.47 1.60 17.53
EF-II 737 4.44 3.04 3.85 5.03 1.50 19.47
L.S.D.

5% N.S N.S 0.139 0527
1% N.S N.S N.S 1216

Basmati-198 6.44 3.66 2.44 433 5.69 1.69 2093
EF-76-1 6.61 3.76 2.49 4.27 5.67 1.74 2037
L.SD.

5% N.S N.S N.S N.S
1% N.S N.S N.S N.S

N.S. = Nonsignificant.

affects water absorption and the volwne expansion of rice
during cooking [15]. As regards the amylose content, EF-
27-73-1, EF-27-73-2 and EF-76-1 did not differ Significant-
ly with their respective parent (Table 1). However, a signifi-
cant (P < 0.01) decrease in amylose content was observed
in EF-l and EF-II as compared to their parent Basmati-Pak.

Indices of volume expansion and water absorption are
considered to be comparable in importance to the physico-
chemical properties of starch in deciding the cooking quality
and consumer acceptance of rice [16,17]. In the Indo-Pak
subcontinent varieities having relatively high water absorp-
tion, volume expansion and elongation ratios are considered
superior [18, 19, 20] . There was no significant difference in
the water absorption and volume expansion ratios of Bas-
mati varieities and their mutants (Table 1). Basmati-370
and Basmati-Pak elongated more (P < 0.05) during cook-
ing as compared to their mutants studied. However, there
was no significant difference in the proportionate increase
in length during the cooking of the kernels of Basmati-198
and its mutant EF-76-1.
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