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Characterization of wheat varieties (Triticum spp.) through seed mor phology
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Abstract: An experiment was carried out at the Department of Seed Science and Technology, Junagadh Agricul-
tural University, Junagadh, to characterize 28 wheat varieties of different species [17 varieties (MP 4010, HI 1500,
HI 1531, HI 1544, GW 1, GW 503, DL 788-2, HD 2932, GW 11, GW 173, GW 190, GW 273, LOK 1, GW 322, MP
3288, GW 366 and GW 496) of Triticum aestivum, 9 varieties (HI 8381, HI 8498, HI 8627, HI 8713, A 28, A 206,
GDW 1255, GW 1139 and RAJ 1555) of Triticum durum and 2 varieties (DDK 1025, DDK 1029) of Triticum
dicoccum)] released for general cultivation in Gujarat at state level as well as at the National level in Central India
based on the seed morphological characters. Based on the seed colour, the varieties were grouped into amber (25),
white (1) and red (2). On the basis of seed shape, wheat varieties were separated in to round (2) ovate (7), oblong
(12) and elliptical (7). On the basis of seed size, varieties were grouped into medium seed size (5), bold seed size
(15) and very bold seed size (8). On the basis of seed hardness, varieties were grouped into soft (1), semi-hard (7)
and hard (20). Based on the seed germ width, varieties were grouped into medium (15), wide (9) and narrow (4)
seed germ width types. The varieties were grouped based on the seed crease into three groups, as medium (11),
shallow (12) and deep (5) grain crease types. Based on the brush hair length, wheat varieties were grouped as short
(17), medium (7) and long (4) brush hair length types.
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INTRODUCTION ing the highest global grain production of any crop
(Lamoureuxet al., 2005).

In India, wheat is mainly grown in the states ofadt
Pradesh, Madhya Pradesh, Punjab, Rajasthan, Hary-
ana, Bihar, Maharashtra, Karnataka and Gujarat: Dur
ing 2013-14, India accounts an area, production and
productivity of 31.34 million ha, 95.91 million nret

) . : . tonnes and 3061 kg/ha, respectively (Anonymous,
It is known for its remarkable adoption to a widage 2013). In Gujarat, wheat is grown during 2013-14 in

of environments and its role in world economy. Tien ) )
; : : ._about 13.51 lac ha with total production of 36.80 |
wheat growing countries are European Union, Ch|na,metric tonnes and productivity of 2074 kg/ha

India, USA, Russian Federation, Canada,

Australia, Pakistan, Turkey, Ukraine, Iran, (Anormums, (Anonymous, 2013). Globally, demand for wheat by

2015) the year 2020 is forecast at around 950 milliomé&mn
' per year. This target will be achieved only, if lggd

wheat production is increased approximately by 2.5

Wheat is one of the most important and widely eulti
vated crops in the world, used mainly for human-con
sumption and support nearly 35% of the world popula
tion (Mohammadi-jooet al., 2015) and providing 20
per cent of the total food calories (Anonymous, 401
It is the most widely cultivated food crop of thenhd.

Wheat {riticum spp. L.) is an annual plant that
belongs to the grass famiRoaceae, tribe Triticeae,
and subtribeTriticineae. It is thought to have origi- Per centperannum. _ o

nated on the Eurasian continent, a starting poomnf  Maintenance of genetic purity of varieties is afary
which man spread it throughout the world, including |mportance for prevent!ng varietal deterioratiomidg _
China and central Europe (Haider, 2012). Wheahes o Successive regeneration cycles and for ensuring
of the earliest domesticated crop plants in thevarietal performance at an expected level. Theaspe
Pre-Pottery Neolithic Near East (Lev-Yade al., of Distinctness, Uniformity and Stability (DUS) are
2000). The center of its domestication is widely fundamental for characterization of varieties. In
accepted to be somewhere in the Middle East (Amikst countries having Plant Breeder's Right (PBR) in
and Wahl, 1979). It is the world’s most widely ¢ult operation, a new variety is registered only, ifist
vated food crop, followed by rice and maize (Guibit distinct from other varieties, uniform in its cheteris-
Onarici et al., 2009), and one of the oldest and mosttics and genetically stable. In the light of theowad
important of the cereal crops (Harlan, 1992), predu facts, the present study on documentation of chenrsic
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for wheat varieties was planned with the objective
identify stable diagnostic characteristics of sesat-
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Table 1. Identification and grouping of wheat varieties lshse
on seed colour, seed shape and seed size (testtveig

phology of wheat varieties. Varieties Seed Seed Seed Size  Groups
Colour  Shape Test Seed
MATERIALSAND METHODS SR D o
The experiment was conducted in the seed testinglfiticumaestivumL.
laboratory of Department of Seed Science and Tech—mpl‘;géo :mg:: 8'&'8;‘3 243'311 BBgllg
nolpgy, Jgnagadh Agricultural Umversny, Jun_aga_dh, HI1531  Amber  Round 3862 Medium
duringrabi 2014 to study the varietal characterization 1544  Amber  Round 40.71 Bold
in 28 wheat varieties [17 varieties (MP 4010, HOQ5 GW 1 Amber  Elliptical 42.82 Bold
HI 1531, HI 1544, GW 1, GW 503, DL 788-2, HD GW?503 Amber Oblong 4251 Bold
2932, GW 11, GW 173, GW 190, GW 273, LOK 1, DL788-2 Amber Oblong  42.06 Bold
GW 322, MP 3288, GW 366 and GW 496)Tofticum HD 2932  Amber  Elliptical 41.43 Bold
aestivum, 9 varieties (Hl 8381, HI 8498, HI 8627, HI GW1l ~ Amber Ovate  47.37 Very bold
8713, A 28, A 206, GDW 1255, GW 1139 and RAJ g\v 173 Amper oplong  39.39 Medium
L) - mber  Ovate 35.78 Medium
1555) of Triticum du_r_um and_ 2 varieties (DDK 1025, 5w 273 Amber  Ovate 40.18 Bold
DDK 1029) of Triticum dicoccum)] released for [opk1 Amber  Oblong 54.62 Very bold
general cultivation in Gujarat at state level adl a® at GW 322 Amber Ovate 38.32 Medium
the national level in central India based on thedse MP 3288 White Oblong 39.81 Medium
morphological characters. Seed morphological charac GW 366 ~ Amber  Ovate 48.59 Very bold
ters viz, seed colour, seed shape, seed size (tesPW496 Amber Ovate 42.58 Bold
weight) (g), seed hardness, seed germ width, seedfiticumdurum Desf __
crease and brush hair length were measured asger t 1 8381 Amber  Elliptical ~44.45 Bold
o . ) N HI 8498 Amber  Oblong 51.91 Very bold
guidelines of DUS testing (http://plantauthorityvga/ HI8627 Amber Elliptical 42.03 Bold
pdf/GBread%20 Wheat.pdf). Of all the seed morpho- ;8713  Amber  Ovate 43.97 Bold
logical characters, seed size (test weight) wastthe A 28 Amber  Oblong 41.81 Bold
guantitative character, which was analyzed follayin A 206 Amber Oblong 44,51 Bold
analysis of variance for Completely Randomized GDW Amber  Elliptical  46.21 Very bold
Design as per the method of Cochran and Cox (1957) 1255
GW 1139 Amber  Oblong 47.13 Very bold
RESULTSAND DISCUSSION RAJ Amber  Oblong 48.94 Very bold
Based on the variation in seed morphological charac #ﬁiium dicoccumn Schrank
teristics, the varieties were grouped in to différeate- DDK Red Elliptical  44.20 Bold
gories (Table 1 and 2). Based on the seed colbar, t 1025
varieties were grouped into amber (25 varietie$lifav =~ DDK Red Elliptical ~ 45.12 Very bold
(1 variety) and red (2 varieties). On the basisedéd 1029
shape, wheat varieties were separated in to rognd (Mean 43.66
varieties) ovate (7 varieties), oblong (12 var®tiand g'gmait 5 106357
elliptical (7 varieties). On the basis of seed sine or '
varieties were grouped into medium seed size (35-40cy o4 1.46

g), fifteen in bold seed size (40-45 g) and eightéry

35.78 g (GW 190) to 54.62 g (LOK 1) with a mean of

. . Note: Seed Size (Test weight) g; Low < 35 g; Medi3b to
bold seed size (> 45 g). The seed size ranged fromg g: Bold 40 to 455 9 Verygbo)lg>45 9. g

43.66 g. On the basis of seed hardness, one genotypyarieties identification keys are presented in Hig.
was grouped as soft, seven varieties as semi-hatd a The varietiesiiz, MP 4010 and GW 503 were having
twenty varieties as hard. Based on the seed gerrsimilar seed morphologyiz., amber seed colour, ob-
long seed shape, bold seed size, hard seed, medium
varieties as wide and four varieties as narrow seedeed germ width, shallow seed crease and medium
germ width types. The varieties were grouped based brush hair length. The varieties, HI-1500 and DI8-78
the seed crease into three groups, as medium (it va 2 were differing from the above varieties (MP 4010
ties), shallow (12 varieties) and deep (5e vamgtie and GW 503) with respect to brush hair length hgwvin
seed crease types. Based on the brush hair lengtishort brush hair length, while GW 173 with respiect
seventeen varieties were grouped as short, sevan va seed size having medium size seed. The variety§ A 2
ties as medium and four varieties as long brush haiwas having amber seed colour, oblong seed shape,
bold seed size, hard seed, wide seed germ widédp de
seed crease and medium brush hair length and was
tifying and grouping of the varieties. Based on thevaried with A 206 with respect to medium seed aeas
variation in seed morphological characteristicseath  The varieties, LOK 1, HI 8498, GW 1139 and RAJ

width, fifteen varieties were grouped as mediumeni

length types.
The seed morphological characteristics helped en-d
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Table 2. Identification and grouping of wheat varieties lthse
on seed hardness, seed germ width, seed creaskrastd
hair length.

Varieties  Seed Seed Seed Brush
Hardness Germ Crease Hair
Width Length
Triticum aestivum L .
MP 4010 Hard Medium Shallow  Medium
HI 1500 Hard Medium Shallow  Short
HI 1531 Semi hard  Narrow Shallow  Short
HI 1544 Semi hard  Wide Shallow  Short
GW1 Hard Wide Deep Medium
crease
GW 503 Hard Medium Shallow  Medium
DL 788-2 Hard Medium Shallow  Short
HD 2932 Hard Medium Medium  Short
GW 11 Semi hard Medium Medium Short
GW 173 Hard Medium Shallow  Short
GW 190 Semi hard Medium Deep Long
crease
GW 273 Hard Narrow Medium  Short
LOK 1 Hard Medium Medium  Medium
GW 322 Semihard Wide Shallow Long
MP 3288 Hard Medium Medium  Short
GW 366 Hard Medium Medium  Short
GW 496 Semi hard Medium Shallow  Medium
Triticum durum Desf
HI 8381 Hard Medium Medium  Short
HI 8498 Hard Wide Shallow  Short
HI 8627 Hard Wide Shallow  Short
HI 8713 Hard Wide Medium  Short
A 28 Hard Wide Medium  Medium
A 206 Hard Wide Deep Medium
crease
GDW Hard Medium Deep Short
1255 crease
GW 1139 Hard Medium Medium  Short
RAJ 1555 Hard Wide Medium  Short
Triticum dicoccum Schrank
DDK Soft Narrow Deep Long
1025 crease
DDK Semi hard  Narrow Shallow Long
1029

1555 were having amber seed colour,

shape, very bold seed size and hard seed, but werg&

distinct to each other with respect to germ widted
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seed, while GW 366 had hard seed). GW 273, GW 496
and HI 8713 were having amber seed colour, ovate
seed shape, bold seed size and hard seed, butrgjffe

to each other with respect to seed germ width, seed
crease and brush hair length. GW 273 was having nar
row seed germ width, medium seed crease and short
brush hair length, while GW 496 was having medium
seed germ width, shallow seed crease, medium brush
hair length and HI 8713 having wide seed germ width
medium seed crease, short brush hair length. GW 322
was having amber seed colour, ovate seed shape, me-
dium seed size, semi hard seed, wide seed gerrh,widt
shallow seed crease and long brush hair length. Hl
1531 and HI 1544 were having amber seed colour,
round seed shape, semi hard seed, shallow seexbcrea
and short brush hair length, but differing in se&k

and seed germ width. HI 1531 had medium size seed
with narrow seed germ width, while HI 1544 had bold
seed with wide seed germ width.

HI 2932 and HI 8381 were having amber seed colour,
elliptical seed shape, bold seed size, hard seed, m
dium seed germ width, medium seed crease and short
brush hair length. Two varieties, GW 1 and HI 8627
were differing from the HI 2932 and HI 8381 with
respect to seed germ width, seed crease and bairsh h
length. GW1 having wide seed germ width, deep seed
crease and medium brush hair length, while HI 8627
having wide seed germ width, shallow seed creade an
short brush hair length.

GDW 1255 was having amber seed colour, elliptical
seed shape, very bold seed size, hard seed, medium
seed germ width, deep seed crease and short bairsh h
length, whereas GW 190 was having amber seed col-
our, ovate seed shape, very bold seed size, sewxhi ha
seed, medium seed germ width, deep seed crease and
long brush hair length. Similarly, variety DDK-1025
was having red seed colour, elliptical seed shbpk
seed size, soft seed, narrow seed germ width, deep
seed crease and long brush hair length, while DDK
1029 having red seed colour, elliptical seed shagnry,

oblong see@c"d seed size, semi hard seed, narrow seed germ

idth, shallow seed crease and long brush hairtteng
In nut shell, MP 4010 and GW 503, HI 1500 and DL

crease and brush hair length. The LOK 1 was mediuny 88-2 and HD 2932 and HI 8381 possessed the similar

in seed germ width, seed crease and brush haithleng
while HI 8498 having wide seed germ width, shallow

seed morphology and cannot be differentiated from
each other on the basis of seed characteristitgshél

seed crease and short brush hair length, GW 1189 ha '€maining 22 varieties were differed from otherierar

ing medium seed germ width, medium seed crease an
short brush hair length and RAJ 1555 having wide
seed germ width, medium seed crease and short bru
hair length. MP 3288 is the only variety under gtud
having white seed colour with oblong seed shape, me
dium seed size, hard seed, medium seed germ widt
medium seed crease, short brush hair length. GW 1%

ties under study at least for one seed charactér an
could be helpful for the identification of variefyom

dhe seed lot.
4

milar observations and grouping of varieties dase
on seed morphological characters were made by vari-

{pus scientists in past in wheat. Nasegtnal. (2007)

haracterized 12 buckwheat varieties/genotypesgusin

and GW 366 were having amber seed colour, ovateeed parametersz, seed coat colour, seed shape and

seed shape, very bold seed size, medium seed ger
width, medium seed crease and short brush haitheng

Fﬁ,\ed weight. Among these, seed shape was foural to b
the most effective parameter for characterizatién o

but differing in seed hardness (GW 11 had semi har(]tJlJC:k\’\’heat cultivars. The cultivar Shimla B1 had
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Fig. 1. Wheat varieties identification keys on the basis of seed morphological characters.

slightly ovate seed shape and differed from alleoth medium in test weight, wide in germ width and léng
cultivars that had conical or triangular seed shajpe  brush hair length.

cultivar Sangla B2 and Shimla B2 had black seed coaHowever, seed colour is genetically controlled abar
colour, VL 7 and PRB | had mottled and the restteristics, and it is influenced by the environment
showed grey seed colour. Khehal. (2009) observed (Pascual-Villalobost al., 1993) and thus, leading to
significantly, the highest test weight in grainswdieat  difficulty in classifying the genotypes on the Isasif
variety C 273 (78.00 kg/hl) followed by Igbal 2000 seed colour.

(76.90 kg/ hl). The grains of Kohinoor 83 yielddd-s

nificantly the lowest test weight (66.47 kg/hl). Ma REFERENCES
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