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METROGLYPH ANALYSIS OF DIVERSITY IN
SOME QUALITY COMPONENTS IN
RAINFED RICE (Oryza sativa L)

J.S. Chauhan, V.S. Chauhan and S.B. Lodh
Central Rainfed Upland Rice Research Station, Hazaribagh - 825 301

One hundred and six indigenous cultivars (mainly from plateau region of
Bihar) of Oryza sativa L. were evaluated to study the extent of variation in
physico-chemicaland cooking quality traits. The study revealed high variability
for alkali digestion value and head rice recovery; moderate for grain shape and
water uptake. About 50 per cent culti vars possessed short, bold and red kernels.
Sixteen genotypes exhibited desirable combination of intermediate content of
amylose and gelatinization temperature. Twenty five per cent cultivars also
exhibited high water uptake (more than 300 ml). Metroglyph analysisindicated
that 106 genotypes could be grouped into six complexes; the largest being I and
ITwith 29 and 24 genotypes respectively. The cumulative index score (IS) varied
from 6 (Bagri Black HRC 446) to 12 (Brown Gora, HRC 407). A few traditional
cultivars possessed multiple desirable quality traits (IS 11).

In rainfed based rice farming system of India, rich indigenous diversity still
occurs since the modern varieties made very little impact so far. This valuable gene
pool could perhaps become a very useful source in the cultivar development for
rainfed ecosystem. Thus, an urgent need was felt for their collection, evaluation,
conservation and utilization. In-depth study of indigenous cultivars was taken up
for various agro-morphological and/or quality traits to identify potential donors for
crop breeding.

MATERIALS AND METHODS

The experimental materials comprised 106 rainfed upland and lowland cultivars
mostly from Chhotanagpur plateau (Bihar). The genotypes were direct seeded in
1986 (10 g/m?)in augmented design in 3-row plots; 3 m long rows spaced 20 cm apart
during wet season at Central Rainfed Upland Rice Research Station, Hazaribagh.
The fertilizer N : P : K at the rate of 40 : 20 and 20 kg per ha was provided and
healthy crop was raised. A composite random sample of 20 plants was chosen for
observations and recording of data on various quality traits.

Representative sample (100 g) was hulled using Satake dehusker and the
brown rice was milled in Kett T-2 polisher for 90 seconds (5% milling). The hulling,
milling and head rice recgvery were computed as reported earlier (Govindaswamy
and Ghosh, 1969). Length and breadth were recorded on 10 whole milled rice
kernels using dial micrometer (Mitutoyo, Japan). Standard analytical methods
were employed for estimating amylose content (Juliano, 1971); alkali digestion
value (Little ¢t al., 1958); water uptake and volume expansion (Beachell and
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Stansel, 1963) and kernel elongation (Azeez and Shafi, 1966). Range, mean and
coefficient of variation (CV, %) were computed to assess the magnitude of variability
in different quality characters. Metroglyph and index score method was used to
study the diversity in the experimental material (Anderson, 1957).

RESULTS AND DISCUSSION

The range, mean and coefficients of variation revealed considerable variability
in the material for most of the quality traits (Table 1). The highest variability was
recorded for alkali digestion value followed by head rice recovery and water uptake.
The head rice yield ranged from 31.2 to 68.1 per cent with 17.92 per cent of the
genotypes showing more than 60 per cent head rice recovery. High variation
observed in head rice recovery is of great significance as it is the proportion of head
rice rather than total milled out turn. The kernel shape (L : B ratio) ranged from 1.68
to 3.54 and exhibited moderate variability (Table 1). The remaining attributes had
low variation. But for hulling, milling recovery and volume expansion, there was
lack of inherent variation which was evidenced by their low CVs. This is in
agreement with earlier reports (Jennings et al., 1959; Chauhan and Nanda, 1983).

Kernel colour, size and shape varied widely. Among 106 cultivars, 53 possessed
short bold and red kernels followed by 33 genotypes with short bold and white
kernels. Only three cultivars (Kalamdani, HRC 212, Brown Gora, HRC 409 and
Sukhawel, 20 HRC 490) exhibited long slender and white kernels. Predominance of
short bold types with red or white kernels was evident (Table 2).

Amylose content and alkali digestion value (gelatinization temperature), the
two major determinants of qualities of rice showed intermediate amylose content
(20-25%). It ranged from 16.7 to 23.4% with (m 21.08 + 0.13). However, wide range,
4.5 t0 36.0% for this trait in collections from North Eastern Indian hills (Sadananda
etal., 1987) and a range of 16.3-28.1% for amylose content of indigenous upland rice
cultivars (Hussain et al., 1987) were reported. Since most of the collections in the
present study represented a limited geographical area, with perhaps similar
preference for rice quality, this might have resulted in restricted diversification.
Only 16 of these cultivars had the most desirable combination of these two traits.

Good cooking quality rice is judged by the facts that it should have high water
uptake, volume expansion and kernel elongation. Although, limited variation in
volume expansion, water uptake and kernel elongation was observed in the present
experimental material, twenty seven genotypes exhibited high water uptake (more
than 300 ml) ; the highest being recorded in Raria (HRC 268). Kalamdani exhibited
longest kernels after cooking yet the highest kernel elongation (20.3) was observed
in Sudha (HRC 432). Seventeen cultivars had kernel elongation of 1.81 or more.
Relatively low variation for volume expansion and kernel elongation was earlier
reported (Hussain et al., 1987).

Analysis of diversity using metroglyph analysis

Parental diversity plays a vital role in obtaining desirable segregants. This
necessitates critical study of the diversity among the genotypes. The D? statistics
helps in cluster analysis but often it i quite tedious while analysing large number
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of genotypes, metroglyph analysis was considered suitable for preliminary grouping
of large number of germplasm (Chandra, 1977; Kotaiah et al., 1987).

The head rice recovery and alkali digestion value were considered as the X and
Y ordinates and all genotypes were plotted. Five other characters (Table 3) were
denoted by rays at different positions of the glyph. The range in each attribute was
divided into three classes (Table 3) and represented by different bars (Fig. 1b). The
genotypes differed markedly for the various quality traits, in respect of pattern of
rays and variability. The scatter diagram (Fig. 1 a,b) revealed that these rice
genotypes could be assigned to six complexes.

Table 3. Index score values for some quality traits

Characters Range Index score

1 2 3

(<) : (>)
Kernel length (mm) 422 - 7.22 5.51 5,51 - 6.60 6.60
L : B ratio _168 - 3854 2.00 2.00 - 3.00 3.00
Amylose content (%) 16.70 - 23.40 20.00 20.00 - 25.00 25.00
Water uptake (ml) 155.00 - 370.00 227.00 227.00 - 300.00 300.00
Kernel elongation (mm) 1.49 - 2.03 1.67 167 - 1.85 1.85

Group I: This is the largest complex with 29 genotypes with index score of 6 to
11 and mean value low (8.41) and scattered cluster with 1-2 bar pattern for different
. attributes (Fig. 1a). This group was characterised in intermediate-high gelatinisation
temperature (low alkali score) and low head rice yields. The genotypes, in general,
had short to medium grains (< 6.60 mm).

Group II: Twenty four genotypes with intermediate gelatinisation temperature
and moderate head rice recovery represented this group. This group had wide index-
. score-value range with the highest mean index score (Table 4).

Groups ITI, IV and V had cultivars with low alkali digestion value (high
gelatinisation temperature) and moderate head rice yield; 5,5 and 6 genotypes
‘respectively formed above three groups.

Group VI: This group comprised five genotypes having intermediate to low
gelatinisation temperature and moderate head rice recovery (Fig. 1b). The index
score values ranged from 7 to 10 and the mean index score was high (Table 4). The
clustering of the genotypes as well as pattern of distribution of quality traits were

_irrespective of the ecotypic differences. This may probably be due to limited
differentiation in quality attributes under two agro-ecological conditions.

Seventy four genotypes could be assigned to one or the other group but 32
genotypes did notJbelong to any group as they were widely scattered in relation to

each other. The cultivars with low or intermediate gelatinisation temperature and

high head rice yield were largely scattered (Fig. 1b).

The index score values ranged from 6 (Bagri Black, HRC 446 and HRC 446B) to
12 (Brown Gora HRC 407). The maximum number of genotypes (34) recorded the
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index score of 9 and 22 had score 10 but they were scattered in different complexes.
Some of the important genotypes having cumulative index score of 11 or more out
of the maximum score of 15, indicating multiple desirable quality traits (Table 5)
could successfully be utilised in the rice quality improvement programme.
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