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A Case Study

Studies on identification of stable diagnostic
qualitative characteristics of Rabi sorghum
genotypes
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ABSTRACT : Characterization of cultivars, establishment morphological identity and genetic purity of
the seed lots are crucial for varietal improvement, protection of varieties and seed production in Sorghum.
The field experiment was laid out in a RBD with two replication and 60 treatment combinations at RARS,
Bijapur during 2011-12 and 13. The present investigation revealed that the individuality of any crop
variety or genotypes plays significant role in identification through morphological characters. Though the
genotypes looks similar and alike while growing in the same condition, at the same time the study is
needed due to the dependence of exhibition of these morphological characters in the changing environmental
condition. This is the basic step towards the breeding of new crop varieties where in one can change the
phenology of the crop through various advanced breeding programmes.
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RESEARCH PROCEDURE

important tropical grain crops.After initiation of All

Sorghum [Sorghum bicolor (L.) Moench] is one of the

India Co-ordinated Crop Research Project on sorghum
by ICAR in 1960, there are several new cultivar were
released by public and private breeders, so there is a need
to test genetic purity or identity of the genotypes to avoid
duplication of crop varieties including hybrids.
Traditionally, genetic purity determination has been carried
out by the evaluation of morphological or physiological
traits expressed by seed, seedling or mature plants. Though
the genotypes looks similar but alike while growing in the
same condition. At the same time the study is needed due
to the dependence of exhibition of these morphological
characters in the changing environmental condition. This
is the basic step towards the breeding of new crop varieties
where we can change the phenology of the crop through

The field experiment was conducted at the Regional
Agricultural Research Station, University of Agricultural
Sciences, Campus Bijapur, Karanataka state during 2011-12.
The field experiment was laid out in a Randomized Block Design
with two replication and 60 treatment combinations. The crop
was raised by following all the agronomical practices
recommended for sorghum as per the packages of practices for
high yields published by University of Agricultural Sciences,
Dharwad and the Department of Agriculture, Karnataka. Five
plants were selected at random from each genotype and were
tagged and observed for various stable and distinguishable
characters according to the guidelines of PPV and FR (2001).
Various plant morphological traits recorded at different plant
growth stages and at harvest.

various advanced breeding programmes once thorough

with these morphological characters. Hence the

RESEARCH ANALYSIS AND REASONING

characterization and identification of genotypes (Rabi

sorghum) is initiated.

The varietal description for identification of crop varieties
has assumed critical importance in national and international
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Table A : Grouping of Rabi sorghum genotypes based on leaf and seed character

Sr. No. Leaf colour (?aorl)?ouprs(i)sf the Seed coat lustre Seed shape E(I)?gulre;fig:!?vr;i drib
1. Light green White, Non lustrous Narrow elliptic , Absent

2. Medium green Grayed white, Lustrous Elliptic Present

3. Dark green Yellow white, Circular

4. Yellow orange

5. and Grayed orange

Table B : Grouping of Rabi sorghum genotypes based on anther and panicle character

Sr.No.  Colour of dry anther Panicle density Panicle shape Glume (%) Glume colour
1. Yellow orange Very loose Reversed pyramid , Very short (25% of the grain covered) Green white,

2. Orange, Loose Panicle broader in upper part, Short (50% of the grain covered). Yellow white,
3. Orange red Semi loose Symmetric, Medium( 75% of the grain covered) Grayed yellow,
4. Grayed orange Semi compact Panicle broader in lower part Long (100% of the grain covered) Grayed orange,
5. Compact Pyramid Grayed red

6. Grayed purple

seed programmes. There is considerable need for the
development of reproducible methods and identifiable
characters for the purpose. The results of the present
investigation are discussed below.

Colour of the caryopsis:

The colour of the caryopsis of Rabi sorghum genotypes
were grouped as yellow white, grayed orange, Grayed white,
yellow orange and white and are presented in Table 1. The

genotypes are grouped into various category as mentioned
below.

Seed coat lustre :
The grain luster of sorghum genotypes were grouped as
lustrous and non lustrous are presented in Table 2.

Seed shape :
Seed shape for different sorghum genotypes grouped into

Table 1 : Colour of the caryopsis

IS 473, 1S 995, IS 2382, IS 2872, IS 30572 and CSV 22

Yellow white Grayed orange Grayed white  White colour Yellow orange

EP 59, Phule Maulee, EP 87, EP 94, EP 95, EP 97, EP 117, 1S19262, 1523992, IS 2864, IS 1S8777, 1S28451, 1510969,

PEC 7, M 35-1, LG 1, and IS 21863, CSV 22, R 16, IS 8971,  1S28389, 1S30450, 1212, 1S 151233, Phule  1S20727, M 35, Phule

B 35, IS 30443, IS 3121, RS 585, M 35-1, IS 5919, 1S 30079, 15603, and 1S1041. 25548 and IS Maulee, and Maulee, 1513549, 15602,
BTX 623, IS 608, IS 32787, IS 26617, 1S 27786, IS 26025, 32378. check M 35-1. 152379, Phule Maulee,

152397, 152413,

Lustrous Non-Lustrous

Table 2 : Seed coat lustre

EP 87 EP 95, EP 117, IS 28389, IS 10969,
IS 20727, 1S 30443, Phule Maulee, RS
585, IS 32787, 1S 603, IS 995, IS 2379 and
IS 30572

EP 59, Phule Maulee, EP 94, EP 97, PEC 7, M 35-1, LG 1, IS 19262, IS 23992, IS 21863, CSV 22, IS
28451, IS 32378, R 16, IS 30450, IS 8777, IS 8971, B 35, M 35, IS 3121, M 35-1, IS 59109, IS 30079,
BTX 623, IS 608, IS 25548, IS 26617, IS 27786, IS 26025, IS 13549, IS 473, IS 602, IS 1041, IS 1212, IS
1219, IS 1233, Phule Maulee, 1S 2382, IS 2389, IS 2397, IS 2872, M 35-1 and CSV 22)

Table 3 : Seed shape

and CSV 22).

Circular Elliptic Narrow Elliptic

EP 59, Phule Maulee, EP 87, EP 94, EP 95, EP 97, EP 117, PEC 7, M 35-1, LG 1, Phule Maulee, IS 23992, IS 28451, IS 32378, IS 28389,
IS 19262, IS 21863, CSV 22, R 16, IS 8777, B 35, M 35, IS 30443, IS 3121, M 35- 1S608, 1532787, IS 10969, IS 30450, IS 8971, IS 25548, IS
1, 1S 5919, IS 30079, BTX 623, IS 26617, IS 27786, IS 26025, IS 13549, 1S 473, 1S 1S602, IS 603, 1219, 1S 1233, IS 2379, IS 2382, IS 2389,

1041, IS 1212, Phule Maulee, 1S 2397, IS 2413, IS 2872, and two checks (M 35-1

1S995 and 152426, 1S 2864, IS 30572 and IS 20727.
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circular, elliptic and narrow elliptic are presented in Table 3.

Leaf colour :

The Colour of the leaf was observed under natural day
light condition and genotypes were grouped into dark green,
medium green, light green. Among the sixty genotypes ten
were grouped under dark green condition, Forty four genotypes
were grouped under medium green leaf colour and six were
grouped under light green colour.

Flag leaf :
Yellow coloration of midrib :
The yellow coloration of mid rib also varied among the

Table 4 : Leaf colour

sorghum genotypes and presented in the following list.

Colour of dry anther :

The Colour of dry anther was observed after complete
drying of anther. The dry anther Colour varied among the
genotypes. Based on the coloration of dry anther the
genotypes were grouped into yellow orange, orange, Orange
red, Grayed orange.

Glume coverage (%) :

The coverage of grain by the outer layer is considered as
glume and expressed in per cent. This character also varied
among the genotypes. Based on the coverage of grain by glume

Leaf colour Genotypes

Dark green

Medium green

35-1, M-35-1
PEC7, M-35-1 LG-1.

Light green

EP59, EP87, EP94, EP95, EP97, EP117, R-16, B-35, BTX623, IS608.

Phule Maulee, 1S30572, 1519262, 1S23992, 1521863, CSV-22, 1528451, 1532378, 1528389, 1510969, 1520727, 1530450,
1S8777, 1S8971, 1S30443, Phule Maulee, 1S3121, RS585, 155919, 1S30079, 1S32787, 1S25548, 1S26617, 1527786, 1526025,
1S13549, 15473, 15602, 1S603, 1S995, 1S1041, 1S1212, 1S1219, 1S1233, 152379, Phule Maulee, 152382, 152389, 152397,
1S2413, 152426, 1S2864, 1S2872, CSV-22. Six genotypes were light green in leaf colour viz, PEC7 M-35-1, LG-1, M-35-1, M-

Table 5 : Flag leaf yellow colouration of midrib

Flag leaf yellow

colouration of midrip ~ CenOyPes

EP59, Phule Maulee, EP87, EP94, EP117, PEC7, M 35-1, 1S30572, 1519262, 1523992, 1528451, 1532378, 1528389, 1S10969,

Present R16, 1S20727, 1S30450, 1S8777, 1S8971, 1530443, 153121, 1S5919, 1S30079, 1S26025, 1S13549, 15473, 1S602, 1S603, 15995,
1S1041, 181212, 1S1219, 1S1233, 1S2379
Absent EP94, EP95, EP97, LG-1, CSV 22, B 35, M 35, Phule Maulee, M 35-1, BTX623, 1S608, 1S32787, 1525548, 1526617, 1527786,
sen

M 35-1, Phule Maulee, 152382, 152389, 152397, 152413, 152426, 152864, 152872 and CSV 22.

Table 6 : Colour of dry anther
Colour of dry anther  Genotypes

Yellow orange

grayed orange Phule Maulee
Orange LG-1, R-16 and BTX623
Orange red Nil

EP59, EP87, EP94, EP95, EP97, EP117, PEC7, M-35-1, 1S30572, 1S19262, 1523992, 1S21863, CSV-22, 1S28451, 1S32378,
1528389, 1510969, 1520727, 1IS30450, 1S8777, 1S8971, B-35, M-35-1, 1S30443, 1S3121, RS585, M-35-1, 155919, 1S30079,
1S608, 1532787, 1525548, 1S26617, 1S27786, M-35-1, 1526025, 1513549, 1S473, 1S602, 1S607, 1S995, 1S1041, 151212, 151219,
181233, 152379, 1S2382, 152389, 152397, 152413, 1S2426, 1S2864, 152872, CSV-22.

Table 7 : Glume coverage (%)
Glume (%) Genotypes

50% grain covered Nil
75% grain covered

EP95, EP97, EP117, PEC7, LG-1, 1S19262, 1S20727, 1S8777, 1S8971, B-35, 1S3121, RS585

EP59, Phule Maulee, EP87, EP94, M-35-1, 1S30572, 1523992, 1S21863, CSV-22, 1S28451, 1532378, 1528389, 1510969, R-16,
1S30450, M-35-1, 1S30443, Phule Maulee, M-35-1, IS5919, IS30079, BTX623, 1S608, 1S32787, 1525548, 1526617, 1S27786, M-
35-1, 1S26025, 1S13549, 1S473, 15602, 1S603, 15995, 1S1041, 1S1212, 1S1219, 1S1233, 152379, Phule Maulee, 152382, 152389,
182397, 152413, 1S2426, 1S2864, 152872, CSV-22

100% grain covered
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the genotypes were grouped into 100 per cent coverage, 75per  genotypes were grouped under the grain covered by 75 per
cent coverage, 50 per cent coverage. Among the sixty  cent by the glume are as follows .

genotypes there were no genotypes where 50 per cent grain is

covered by glume and forty eight genotypes were grouped  Glume colour :

under the grain covered 100 per cent by the glume and twelve The colour of the glume which is covered on the grain

Table 8 : Glume colour

Grayed orange
Green white
Grayed red
Grayed purple

Glume colour Genotypes
EP59, EP87, EP94, EP95, EP97, EP117, PEC7, M 35-1, 1S30572, 1S19262, 1523992, 1521863, CSV-22, 1528451, 1532378,
vell it 1S28389, 1S10969, 1S20727, 1S30450, 1S8777, 1S8971, M 35, 1S30443, 1S3121, RS585, M-35-1, 1S5919, 1S30079, 1S608,
ellow white

1S32787, 1525548, 1S26617, 1S27786, M-35-1, 1S26025, 1513549, 15473, 15602, 1S603, 1S995, 1S1041, 1S1212, 1S1219,
1S1233, 1S2379, 1S2382, 152389, 1S2397, 152413, 152426, 152864, 152872, CSV-22.

Phule Maulee

BTX623

Nil

Nil

Panicle dnsity

Table 9 : Panicle dnsity

Genotypes

Compact
Semi compact

Loose Nil
Phule Maulee, 1S30572, 1S19262, 1S23992, 1521863, 1528451, 1532378, 1528389, 1510969, 1520727, 1S30450, 1S8777,
. 1S8971, 1S30443, Phule Maulee, 1S3121, 155919, 1S30079, 1S32787, 1525548, 1526617, 1S27786, 1526025, 1513549, 15473,
Semi loose 1S602, 1S603, 15995, 1S1041, 1S1212, 1S1219, 1S1233, 152379, Phule Maulee, 152382, 152389, 152397, 152413, 152426,
1S2864, 152872.
Very loose B-35 and RS-585.

EP59, EP87, EP94, EP95, EP97, EP117, PEC7, M-35-1, LG-1, CSV-22, R-16, M-35-1, M-35-1, M-35-1, CSV-22.
BTX623 and 1S608.

Panicle shape

Table 10 : Panicl shape

Genotypes

Reverse pyramid
Panicle broader in upper
part

Symmetric

panicle broader in lower
part
Pyramidal

EP59, EP94, EP97, EP117, PEC7, LG-1, 1S20727, 1S608, 1532787, 152382, 1S2413, 1S2426.
Phule Maulee, EP87, EP95, Phule Maulee, RS585, 1S30079, 1S995, 1S1041, Phule Maulee, 1S2864, 1S2872.

M-35-1, 1S30572, 1S19262, 1523992, 1S21863, 1S28451, 1S32378, 1528389, 1S10969, R-16, M-35-1, 1530443, 153121, M-35-
1, 1S26617, 1S27786, M-35-1, 1S603, 151212, 1S1219, 1S1233, 1S2379.
CSV-22, B-35, BTX623, 1S25548, 1S473, 1S602, CSV-22

1S30450, 158777, 158971, 1S5919, 1S26025, 1S13549, 1S2389, 152397.

Panicle length (cm)

Table 11 : Panicle length (cm)

Genotypes

Very short (<11cm)
Short (11-20cm)

Medium(21-30cm)

Long (31-40cm)
very long (>40cm)

Nil

Phule Maulee, 1S3121, 1S5919, 1S2382, 1S2389.

EP59, Phule Maulee, EP87, EP94, EP95, EP97, EP117, PEC7, M-35-1, LG-1, IS30572, 1S19262, 1S23992, 1S21863, CSV-22,
1S28451, 1532378, 1528389, 1510969, R-16, 1S20727, 1S30450, 1S8777, 1S8971, B-35, M-35-1, 1S30443, RS585, M-35-1,
1S30079, BTX623, 1S608, 1532787, 1525548, 1S26617, 1S27786, M-35-1, 1526025, 1513549, 1S473, 1S602, 1S603, 1S995,
1S1041, 1S1212, 1S1219, 1S1233, 1S2379, Phule Maulee CSV-22

1S2397, 152413, 1S2426, 1S2864, 152872

Nil
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surface also varied among the genotypes and they are
classified into different colour such as, green white, Yellow
white, Grayed orange, grayed red, grayed purple as listed below.

Panicle density :

The panicle density of the genotypes are varied. Based
on the visual appearance of density of the panicle they are
grouped into compact, semi compact, loose, semi loose, very
loose. Among the sixty genotypes, the density of fifteen
panicles was compact in nature. Density of two panicles was
semi compact in nature; forty one genotypes showed semi
loose density of panicles, two genotypes were having very
loose density of the panicle.

Panicle shape :

The shape of panicle of the genotypes also varied. Based
on the visible appearance the shape of the panicle of the
genotypes were grouped into reverse pyramid, panicle broader
in upper part, symmetric, panicle broader in lower part and
pyramidal. Among the sixty sorghum genotypes, the shape of
panicle of twelve genotypes were reverse pyramid in nature. Eleven
genotypes showed panicle broader in upper part shape, the shape
of panicle of twenty two genotypes were symmetric in nature,
seven genotypes showed shape of the panicle broader in lower
part, eight genotypes showed pyramidal shape of the panicle.

Panicle length (cm) :

The length of the panicle varied significantly among the
sorghum genotypes. The average length of the panicle of the
genotypes was 24.01cm in 1% season, 26.29 cm in 2" season
and 25.15 cm in pooled results. The highest length of the panicle
observed in 1S2864 viz., 36.40 cm in 1% season, 38.60 cm in 2
season and 37.50 cm in pooled results. The lowest panicle
length was seen in 1S2382 viz., 15.52 in 1%t season 21.15 in 2™
season and 18.33cm in pooled results. Based on pooled results
of the length of panicle, sorghum genotypes were grouped
into very short (<11 cm), short (11-20 cm), medium (21-30 cm),
long (31-40 cm), very long (>40 cm). Among the sixty genotypes
five were short in panicle length; fifty genotypes were medium
in panicle length, whereas five genotypes were long in panicle
length.

The variation was observed for leaf color in the evaluated
Rabi sorghum genotypes. In most of the Rabi sorghum
genotypes, light green leaves were common while some of the
genotypes had dark green leaves and medium green leaves;
on the contrary Elangovan et al. (2007) had earlier reported
dark green leaves for most of 400 accessions of his study. The
possible reason for this could be the differences of genetic
material in both the season for this trait. The observation made
on colour of dry anther among the Rabi sorghum genotypes
displayed ample variation. Five different colours were observed
for anther colour viz., orange, yellow orange and grayed orange.
Most of the genotypes were yellow orange in dry anther colour,

only one genotype is grayed orange (Phule Maulee), three
genotypes were orange in colour of dry anther (LG-1, R-16 and
BTX623) and none of the genotypes were orange red in colour of
dry anther. These results are conformity with the findings of
Paukens (1975). Midrib color among the sorghum genotypes
displayed ample variation. Panicle density of Rabi sorghum
genotypes were classified as compact, semi compact, loose, semi
loose and very loose. Among the sixty genotypes, the density of
fifteen panicles was compact in nature. Density of two panicles
was semi compact in nature; forty one genotypes showed semi
loose density of panicles, two genotypes were having very loose
density of the panicle. The shape of the panicle was categorized
into reverse pyramid, panicle broader at upper end, panicle broader
at lower end. Among the sixty sorghum genotypes, the shape of
panicle of twelve genotypes was reverse pyramid in nature. Eleven
genotypes showed panicle broader in upper part shape, the shape
of panicle of twenty two genotypes were symmetric in nature,
seven genotypes showed shape of the panicle broader in lower
part, eight genotypes showed pyramidal shape of the panicle.
These results are compatible with the findings of Geleta and
Labuschagne (2005) who also reported similar results for
qualitative traits in a study of 45 accessions of sorghum. Bonetti
et al. (1995) in and Teshome et al. (1997) in sorghum and
Arunkumar et al. (2004 ) also recorded similar observations.
.Elangovan et al. (2007) also observed the same results for midrib
color and panicle shape while studying 400 sorghum accessions.

Summary and conclusion :

Characterization of cultivars, establishment morphological
identity and genetic purity of the seed lots are crucial for
varietal improvement, protection of varieties and seed
production. A rapid and reliable technique to verify the
identity and assess the purity of seed lots is important in
seed quality assurance programmes to meet the minimum
seed certification standards of seed quality prescribed for
the certified class. The present investigation revealed that
the individuality of any crop variety or genotypes plays
significant role in identification through morphological
characters. Though the genotypes looks similar and alike
while growing in the same condition, at the same time the
study is needed due to the dependence of exhibition of
these morphological characters in the changing
environmental condition. This is the basic step towards
the breeding of new crop varieties where in one can change
the phenology of the crop through various advanced
breeding programmes.Similar work on the related topic was
also done by Mohanraj et al. (2011); Dinesh et al. (2012); Tomar
and Sivakumar (2012); Elangovan (2006) and Agarwal et al.
(2006).
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