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ABSTRACT

The knowledge of genetic variation existing in germplasm is an important aspect for initiating any crop
breeding program. Metroglyph analysis is a simple technique used for preliminary grouping of germplasms
and to study the pattern of morphological variation in crop specie). In the present investigation Metroglyph
analysis of 31 coloured and seeded grape genotypes was carried out. Total nine groups were formed using two
most variable characters i.e. yield/vine and bunch weight as X and Y co-ordinates respectively. All genotypes
occupied their relative position in seven groups only. The study revealed that the grape genotypes from Group
VI, VIII and IX had desirable traits and they can be used as potential parents in table grape breeding

programme.

Key words: Vitis vinifera, Grape, Metroglyph, Genetic variability, Index score

Grape (Vitis vinifera L.) is a temperate fruit crop which
has got adapted to sub-tropical climate of peninsular
India. Grape cultivation on commercial basis is about six-
decade old India and now considered as most remunerative
amongst all fruit cultivation in the country. ICAR-National
Research Centre for Grapes, Pune is a leading institute in the
country working exclusively for grape improvement. Being
a National Active Germplasm Site (NAGS) the centre has
481 accessions of table, wine, raisin and juice grape
genotypes maintained in its field bank. Out of 481
genotypes, total 31 accessions are coloured and seeded table
grape genotypes.

The knowledge of genetic variation present in the
germplasm is an important and essential aspect for initiating
any crop breeding program because hybrids between
genotypes of diverse origin generally display greater
heterosis than those between closely related parents.
Metroglyph analysis given by Anderson (1957) is a useful
and simple technique used for assessing morphological
variation present in genepool and for preliminary grouping
of accessions. This technique was used for preliminary
grouping of genotypes by various workers in variety of crop
species like Dewan et al. (1992) studied diversity of Indian
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mustard; Chandra et al. (1997) classified turmeric
genotypes; Laiju et al. (2002) analyzed the genetic
variability of two Hordeum species; Ghafoor and Ahmad
(2005) studied diversity in black gram; Khan et al. (2007)
studied morphological variation of seven cotton cultivars;
Rashid et al. (2007) used this method to group basmati rice
mutants; Bhargava et al. (2009) used this method for
accessing the variability in Chenopodium; Punitha et al.
(2010) used it in sorghum for assessing morphological
variation, Jha et al. (2011) studied variability pattern in
chickpea; Kang et al. (2013) used it for grouping sugarcane
cultivars, Datta et al. (2013) used it for preliminary
classification and group constellation of maize inbreds and
Moghny et al. (2015) used to study genetic divergence in
cotton genotypes. With this technique one can predict
genotypes that have high index scores and those fall into
different clusters to be crossed to produce maximum
variability of good combinations of characteristics. The
present investigation was planned to study the pattern of
morphological variation present in 31 grape genotypes for
eight quantitative characters using Metroglyph analysis.

MATERIALS AND METHODS

The present investigation was carried out during 2018-
19 using 31 coloured and seeded grape genotypes maintain
at the centre (Table 1).

Five vines of each genotype were randomly selected for
recording observations. Data were recorded on 10 bunches
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harvested from each vine on eight quantitative characters
viz. berry diameter (mm), berry length (mm), average berry
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weight (g), 100 seed weight (g), bunch length (cm), bunch
weight (gm), yield/vine (kg) and maturity period (days).

Table 1 Coloured and seeded grape genotypes used for

S. No. Variety name S. No. Variety name
1 Alden 17 Alamwick
2 Alicante Bouschet 18 Amber Queen
3 Bangalore Purple 19 Country Bangalore
4 Benizuiho 20 Ruby Red
5 Catawba 21 Muscat
6 Manjari Medika 22 Christmas Rose
7 Pusa Navrang 23 Black Prince
8 Champion 24 Rizamat
9 Black Champa 25 Black Muscat
10 Concord 26 Rose of Peru
11 Red Prince 27 Saperavi
12 Barbarossa 28 Red Globe
13 Gulabi 29 Black Hamburg
14 Angoor Kalan 30 Malbec
15 Kali Sahebi 31 Isabella
16 Castiza

In present study; glyph and rays positions were used to
assess the variability pattern and correlated traits for
assessment of their divergent groups. Each genotype was
represented as a glyph which was the intersection point of
mean values of X and Y co-ordinates. Two most variable
characters viz. average bunch weight (g) and fruit yield/vine
(kg) were selected for X and Y axis, respectively. <X’ co-
ordinate for each glyph being the average bunch weight (g)

and ‘Y’ co-ordinate for each glyph being the fruit yield/vine
(kg). Remaining six characters have been represented by the
rays with variable length at different positions on the glyph
i.e., low value with no ray, medium value with short ray and
high value with long ray. Coloured grape genotypes without
flesh anthocyanin pigmentation were represented by the
hollow glyph, whereas tenturier grape genotypes (i.e. with
flesh anthocyanin pigmentation) by solid glyph.

Table 2 Index score and the ray position on glyph used to denote the expression of different characters

Characteristic Mean Range Score | : Score [ i score 1 i
From To Sign  From To Sign  From To  Sign
Berry diameter (M) 1665 11002267 10 15 O 15 20 & 20 25
Berrylength (MM) 4595 11202520 10 15 O 15 20 O 20 25 3
Avg. berry weight (@) - 5 6 102584 0 2 O 2 s Q9 4 s Q
100seed weight (@) 564 336780 o 3 O 3 6 OO 6 9 =
Bunchlength (cm) 1167 732.1900 5 0w O 1w 15 P12 p
Maturity period (42ys) 13319 119151 100 120 O 120 w10 O w0 10 by
Bunch weight (M) 557 72 75.40-61479 50 250 Xaxis 250 450 Xaxis 450 650 X axis
Yield/Vine (Kg) 398 10378 0 3 Yais 3 6 Yais 6 9 Yaxis

#Grape genotpye without flesh anthocynin pigmentation -O ;

The Index scores and signs used for eight characters for
Metroglyph analysis presented in (Table 2). The index
values were divided into three classes i.e. 1- no ray, 2- short
ray and 3- long ray. The total index values were taken by
adding up the index scores of all the eight characters studied
(Fig 1). The minimum and maximum scores that an

Tenturier genotype - ‘

individual could get was n x 1 and n x 3 respectively, where
‘n’ was the total number of characters considered.

RESULTS AND DISCUSSION

The frequency diagram illustrated the index score
values for all eight characters (Fig 1). The index score was
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in the range of 9 to 23. Total seven entries has score index
score more than 20 wherein Red Globe has scored highest
(23) amongst all entries and immediately followed by

Benizuiho, Bangalore Purple and Angoor Kalan (each with
total index score-22).
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Fig 1 Frequency distribution of 31 grape genotypes for total index score
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Fig 2 Metroglyph analysis representing variability of 31 grape genotypes for eight characters
On the basis two most variable characters i.e. yield/vine  bunch weight and medium vyield; Group IlI: low bunch

and bunch weight; total nine groups could be possible i.e.
Group 1 : low bunch weight and low yield; Group II: low

weight and high yield; Group 1V: Medium bunch weight and
low yield; Group V: medium bunch weight and medium
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yield; Group VI: medium bunch weight and high yield,;
Group VII: high bunch weight and low yield; Group VIII:
high bunch weight and medium yield and Group IX: high
bunch weight and high yield. For preparing groups; fruit
yield per vine was categorized as low (below 3kg), medium
(3-6kg) and high (> 6kg) whereas bunch weight was
considered as low (below 250g), medium (250-450¢g) and
high (= 450g).

The scatter diagram revealed that 31 genotypes
occupied their relative position in seven groups on the basis
of morphological variation shown by them (Fig 2). The
Group | was characterized by low yield/vine (below 3.0 kg)
and low bunch weight (below 200 g). This group was
comprised of ten genotypes viz. Barbarossa, Champion,
Saperavi, Rose of Peru, Black Muscut, Isabella, Gulabi,
Malbec, Black Prince and Black Hamburg. In the Group Il
seven entries were positioned having low bunch weight and
medium fruit yield (3 to 6 kg/vine). Those entries were Red
prince, Concord, Muscat, Catawba, Ruby Red, Pusa
Navarang, Alicante Bouschet and Black Champa. Out of
these three entries were tenturier ones viz., Pusa Navarang,
Ruby Red and Alicante Bouschet. Alamwick was the only
entry in Group 1V with low yield and medium bunch size.
No entry was fallen either in Group 111 or Group VII.

Group V comprised of three entries namely Manjari
Medika, Rizamat and Alden. Amongst the four tenturier
grape entries the Alicante Bouschet and Manjari Medika
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(juice variety) had similar bunch weight as well as fruit
yield. These two genotypes had also shown similar
performance for six remaining traits (Ghafoor and Ahmad
2005). Group VI had four genotypes like Benizuhio, Amber
Queen, Castiza and Bangalore Purple. Those were high
yielding genotypes among the all entries under study. Group
VIl had four entries namely Red Globe, Christmas Rose,
Country Bangalore and Kali Sahebi. These entries were
having fruit yield per vine above 4.44 kg and bunch weight
in the range of 465-615g. Angoor Kalan was the only
representative of group IX having fruit yield 6.81 kg/vine
and bunch weight 567.56 g (Kang et al. 2013).

The grape genotypes covered in the Group VI, VIII and
IX looked suitable as the potential parents for table grape
breeding programme owing to their premium fruit quality
traits like bold berry size > 18mm, berry weight > 4g,
desirable bunch weight in the range of 300-600g and
yielding potential (> 5.75 kg /vine). Out of these Red Globe
and Christmas Rose were already included in ongoing grape
breeding programme of the institute. Owing to tenturier
nature and better yielding potential; Manjari Medika and
Alicante Bouschet can be included in breeding programme
for developing juice cultivars.

The information generated from this study suggested
that involvement of the genotypes from Group VI, VIII and
IX in a hybridization program as parents will be useful for
the development of future varieties of coloured grape.
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