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ABSTRACT

An experiment was carried out at the Instructional Farm, Department of
Agronomy, Junagadh Agricultural University, Junagadh, for the development of
identification keys to characterize 28 wheat varieties of different species (17 of
Triticum aestivum, 9 of Triticum durum and 2 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 plant morphological characters. Plant morphological
characters divided into five groups viz., plant growth habit, flag leaf characters, ear
characters, awn characters and peduncle morphology. Based on the findings, it can
be concluded that all the 28 tested varieties can be differentiated on the basis of all
the plant morphological characters as a whole, as the tested varieties was differed
with respect to one another for at least one plant morphological character.
However, with respect to individual plant morphological group, the varieties can be
differentiated on the basis of flag leaf characteristics and ear characteristics. The
results showed that All the varieties tested noted difference for at least one flag leaf
characteristics except DDK 1025 and DDK 1029 and for ear morphological
characteristics except LOK 1, GW 496, HI 1500 and HI 1531.

KEY WORDS: Characterization, identification, key, T. aestivum, T. dicoccum, T.
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INTRODUCTION

Wheat (Triticum spp. L.) is an
annual plant that belongs to the grass
family Poaceae, tribe Triticeae and
subtribe Triticineae. It is the world’s
most widely cultivated food crop,
followed by rice and maize (Gulbitti-
Onarici et al., 2009) and one of the
oldest and most important of the cereal
crops (Harlan, 1992), producing the
highest global grain production of any
crop (Lamoureux et al., 2005). Three
species of wheat viz.,, Triticum
aestivum L. (bread wheat), Triticum

durum Desf. (macaroni wheat) and
Triticum dicoccum Schulb. (emmer
wheat) are presently grown as
commercial crop in India, covering 86,
12 and 2 per cent of the total area,
respectively. The bread wheat (2n=42)
is cultivated in all the wheat growing
areas of the country, the macaroni or
durum wheat (2n=28) is mostly grown
in the Northern (Punjab) and Southern
states, while the emmer wheat (2n=28)
is confined to the Southern states
(mainly Karnataka) and some parts of
Gujarat (Anonymous, 2011). In India,
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wheat is mainly grown in the states of
Uttar Pradesh, Madhya Pradesh,
Punjab, Rajasthan, Haryana, Bihar,
Maharashtra, Karnataka and Gujarat.
During 2013-14, India accounts an
area, production and productivity of
31.34 million ha, 95.91 million metric
tones and 3061 kg/ha, respectively
(Anonymous, 2013). In Gujarat, wheat
is grown during 2013-14 in about
13.51 lac ha with total production of
36.50 lac metric tones and productivity
of 2074 kg/ha (Anonymous, 2013).
Maintenance of genetic purity
of varieties is of primary importance
for preventing varietal deterioration
during successive regeneration cycles
and for ensuring varietal performance
at an expected level. The aspects of
Distinctness, Uniformity and Stability
(DUS) are fundamental for
characterization  of  varieties. In
countries having Plant Breeder’s Right
(PBR) in operation, a new variety is
registered only, if it is distinct from
other  varieties, uniform in its
characteristics and genetically stable.
Grow Out-Test is conducted by
growing the plants under field
condition and growth features are
observed in fixing genuineness.
According to International Union for
Protection of New Plant Varieties
(UPQV), any new characteristics used
in varietal characterization should be
clearly defined, accepted and should
have standard method of observation,
least or not affected by environment,
accessible to breeders, associated with
reasonable costs and efforts. To
identify wheat genotypes/varieties,
International bodies like UPOV and
IPGRI  have published relevant
descriptors. Such types of classical
taxonomic approach is still being
employed by certification agencies for
the purpose of grow out test to
determine the genetic purity of seed
lots. These morphological descriptors

have a traditional significance and are
immediately accessible on the spot
without need of equipment. Thus, a
clear basis for distinctness testing
procedure prior to varietal registration
can draw out of this. However, the
approach demands a field assessment,
which depends on the degree of
experience of the operator. In the light
of the above facts, the present study on
documentation of characters for wheat
varieties was planned with the
objective to identify stable diagnostic
characteristics of plant morphology of
wheat varieties.
MATERIALS AND METHODS
The experiment was conducted
at the Infrastructural Farm, Department
of Agronomy, Junagadh Agricultural
University, Junagadh, during rabi 2014
for the development of identification
keys for the varietal characterization in
28 wheat varieties viz., 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, GW 496, HI
8381, HI 8498, HI 8627, HI 8713, A
28, A 206, GDW 1255, GW 1139, RAJ
1555, DDK 1025 and DDK 1029 of
different species (17 of Triticum
aestivum, 9 of Triticum durum and 2 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 plant
morphological characters. Plant
morphological characters viz., plant
growth habit, plant foliage colour,
plant waxiness, plant height excluding
awns, flag leaf attitude, flag leaf
anthocyanin colouration of auricle, flag
leaf hairs on auricle, flag leaf length
(cm), flag leaf width (cm), flag leaf
waxiness of sheath, flag leaf waxiness
of blade, days to ear emergence days,
ear waxiness, ear colour, ear length
excluding awns/scurs (cm), ear shape
in profile, ear density, awns presence,
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awns length (cm), awns colour, awns
attitude, peduncle waxiness, peduncle
length (cm) and peduncle attitude were
studied as per the guidelines of DUS
testing and based on the groups with
respect to particular characters, the
identification keys were prepared for
the charzcterization of varieties.
RESULTS AND DISCUSSION

Plant growth characters

Use of plant growth
characteristics to identify a variety has
been classical approach for varietal
purity testing. The varieties were
grouped based on the plant growth
habit, plant foliage colour, plant height
excluding awns and plant waxiness.
On the basis of plant growth
characters, varietal identification keys
were prepared (Figure 1). The varieties
viz., HI 1531 and GW 1 were having
semi erect plant growth habit, light
green foliage colour, short plant height
excluding awns/scurs and presence of
plant waxiness; DL 788-2, GW 173,
HI 8713 and RAJ 1555 were having
erect plant growth habit, green foliage
colour, short plant height excluding
awns/scurs and presence of plant
waxiness; HD 2932, GW 190, GW
273, GW 322, MP 3288, HI 8498 and
A 28 were having semi erect plant
growth habit, green foliage colour,
short  plant  height  excluding
awns/scurs and presence of plant
waxiness; HI 8627 and A 206 were
having semi erect plant growth habit,
green foliage colour, medium plant
height excluding awns/scurs and
presence of plant waxiness; and HI
1500 and LOK 1 were having semi
erect plant growth habit, green foliage
colour, very short plant height
excluding awns/scurs and presence of
plant waxiness forming the different
group and cannot be differentiated
from each other in the respective group
on the basis of plant morphological
characters. However, the remaining

varieties were different with respect to
plant growth characters for at least one
character and they can be -easily
identified in the seed production plot
on the basis of plant growth characters.
Similar results were reported by
Mansing (2010), Sahari et al. (2012),
Ahmad et al. (2013), Nawaz et al.
(2013), Gergana (2014), Malik et al.
(2014) and Semwal et al. (2014) in
wheat.
Flag leaf morphological characters

On the basis of flag leaf
morphological characteristics  viz.,
plant flag leaf attitude, flag leaf
antocyanin colouration of auricle, flaf
leaf hairs on auricle, flag leaf length,
flag leaf width and flag leaf waxiness
of sheath and blade, the genotypes
were categorized into different groups
and varietal identification keys were
prepared (Figure 2). All the varieties
tested noted difference for at least one
flag leaf characteristics except DDK
1025 and DDK 1029 (Figure 2). Two
red seed varieties, DDK 1025 and
DDK 1029 cannot be differentiated on
the basis of flag leaf characteristics
were having erect type plant flag leaf
attitude, absence of flag leaf
anthocyanin colouration of auricle,
absence of flag leaf hair on auricle,
long flag leaf length, medium flag leaf
width, very weak flag leaf waxiness of
sheath and very weak flag leaf
waxiness of blade. Several workers
characterized genotypes on the basis of
flag leaf morphological characters such
as Mansing (2010), Ahmad et al.
(2013), Nawaz et al. (2013) and
Gergana (2014) in wheat.
Ear morphological characters

The genotypic variation was
observed in case of ear morphological
characteristics which are helped to
classify the genotypes into different
groups. Wheat varieties were grouped
on the basis of ear morphological traits
viz., days to ear emergence. ear length,
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ear waxiness, ear colour, ear shape in
profile and ear density and the
identification keys were prepared
(Figure 3). All the varieties tested
noted difference for at least one ear
morphological characteristics except
LOK 1, GW 496, HI 1500 and HI 1531
(Figure 2). The varieties, LOK 1 and
GW 496 were having medium ear
emergence, dull white ear colour, weak
ear waxiness, medium ear length,
tapering ear shape and medium ear
density, whereas HI 1500 and HI 1531
were having medium ear emergence,
dull white ear colour, very weak ear
waxiness, medium ear length, parallel
sided ear shape and medium ear
density. Similar observations and
grouping of genotypes based on ear
morphological characteristics in wheat
were made by Mansing (2010), Sahari
et al. (2012) and Ahmad et al. (2013),
Awns morphological characters

Based on awns morphological
characteristics viz., awns presence,
awns colour, awns attitude and awn
length, the genotypes were categorized
into different groups. On the basis of
awn morphology, varietal
identification keys were prepared
(Figure 4). The results revealed that all
the varieties evaluated possessed awns.
Out of 26 varieties, awns colour was
dull white in twenty four varieties (MP
4010, HI 1500, HI 1531, HI 1544, GW
1, GW 503, DL 788-2, GW 11, GW
173, GW 190, GW 273, LOK 1, GW
322, MP 3288, GW 366, GW 496, HI
8498, HI 8627, HI 8713, A 28, GDW
1255, GW 1139, DDK 1025, DDK
1029), light brown in two varieties
(HD 2932, A 206) and black in two
varieties (HI 8381, RAJ 1555). As far
as awns length and attitude, the
varieties HI 8627, HI 8713, GDW
1255, DDK 1025, DDK 1029, A 206,
GW 496, HI 8381, RAJ 1555 and HI
8498 were having very long awns, but
differing in awn attitude with

oppressed type (HI 8627, HI 8713,
GDW 1255, DDK 1025 and DDK
1029), spreading type (A 206 and GW
496) and medium type (HI 8381, RAJ
1555 and HI 8498) attitude. The
varieties, MP 4010, GW 1, MP 3288,
GW 1139, HI 1531 and GW 366 were
having long awns, but differing in awn
attitude with spreading type (MP 4010,
GW 1, MP 3288 and GW 1139) and
medium type (HI 1531 and GW 366)
attitude. The varieties, HI 1500, HI
1544, DL 788-2, GW 273, GW 322, A
28 and GW 190 were having medium
length awns, but differing in awn
attitude with oppressed type (HI 1500
and HI 1544), spreading type (DL 788-
2, GW 273, GW 322 and A 28) and
medium type (GW 190) attitude. The
varieties, GW 503, GW 173, HD 2932,
GW 11 and LOK 1 were having short
awns, but differing in awn attitude with
spreading type (HD 2932, GW 11 and
LOK 1) and medium type (GW 503
and GW 173) attitude. Similar
observations were made by Mansing
(2010), Ahmad et al. (2013), Nawaz et
al. (2013), Gergana (2014) and
Semwal et al. (2014) in wheat.
Peduncle morphological characters
The varieties were classified on
the basis of peduncle waxiness,
peduncle attitude and peduncle length
On the basis of peduncle morphology,
varietal identification keys were
prepared (Figure 5). The varieties, HI
1531 and A 206 were having very
weak peduncle waxiness, medium
peduncle length and straight peduncle
attitude, while GW 366, A 28 and
DDK 1025 were having very weak
peduncle waxiness and short peduncle
length, but were distinct with crooked,
straight and bent peduncle attitude,
respectively. The varieties, HI 8381
and HI 8713 were having weak
peduncle waxiness, short peduncle
length and straight peduncle attitude,
while DL 788-2 was having weak
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peduncle waxiness, short peduncle
length and bent peduncle attitude.
Varieties, MP 4010, HI 1500, LOK 1
and GW 496 were having medium
peduncle waxiness, short peduncle
length and straight type peduncle
attitude, while HI 1544, DDK 1029
and GW 1 were having medium
peduncle waxiness, short peduncle
length and bent type peduncle attitude
and GW 503 and HI 8627 having
medium peduncle waxiness, medium
peduncle length and straight type
peduncle attitude. The varieties, GW
173, GW 322, GW 1139, GW 190, MP
3288 and RAJ 1555 were having
strong peduncle waxiness and short
peduncle length, but were differing in
peduncle attitude, where GW 173, GW
322 and GW 1139 having straight type
attitude and remaining having bent
type attitude. The varieties, HD 2932,
HI 8498, GW 11, GW 273 and GDW
1255 were having strong peduncle
waxiness and medium peduncle length,
but were differing in peduncle attitude
with bent type (HD 2932, HI 8498),
straight type (GW 11, GW 273) and
crooked type (GDW 1255) attitude.
Similar observations and grouping
were made based on the peduncle
morphological characteristics in wheat
by Haljak et al. (2008), Naghavi et al.
(2009), Mansing (2010) and Nawaz et
al. (2013).
CONCLUSION

Based on the findings, it can be
concluded that all the 28 tested
varieties can be differentiated on the
basis of all the plant morphological
characters as a whole, as the tested
varieties was differed with respect to
one another for at least one plant
morphological character. However,
with respect to individual plant
morphological group, the varieties can
be differentiated on the basis of flag
leaf characteristics and ear
characteristics.
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Plant Waxiness

HIET13 AZE A 206, GDW 1255, GW 1139 FAT 15355

Presence Absence
MPAO10 HI1IS00, HI 1531 HI 1544 GW 1, GW 503, DL 7222 HD 2032 GW 11, GW 173, DDE 1025,
GW 190, GW 273, LOEK 1, GW 322 MP 3282, GW 366, GW 496 HIES321 _HI 28492 HI 2627

DDE 1029

Plant Growth Habit |
+ + v - ¥ ¥
Semi erect Erect Intermediate Semi Sp_read.l:ng SemiErect Erect
HI1500 HI1531 HI 1544, NP 4010, GW 503, HIEZ381, GW 11 DDE 1020 DDE 1025
GW 1. HD 2932 GW 190, DL T28-2. &GW 1753, GW 1139
GW 273, LOK 1, GW 322, OW 366 HIET13 |
MP3I288, GW 495, BAT1555 ’
Hlj_}‘gg[)%:}élngx?,? 1 1_;;}_’2& Plant Foliage Colour
+ ]
Dark Green Dark
¥ ¥ ¥ HIS381 GW 1139
Green Light Green Dark green
HI 1300 HD 2932, GW 190, HI1531 HI 1544, GW 496, _ - ¥
GW 273, LOK 1, G‘:’E' 322 MNP 3288, GW o1 GDWW 1255 CGreen Light Green Darl Creen
HIZ408 HISG62ZT. A 28, A 206 MP 4010, GW 366 GW 503
DI 7EE8-27,
Plant Heizht GW 173,
HIET13,
BEAT1333
Very Short
HI1500 LOK 1, Verv Short
I Very Short > Very Short MPA4010,
HI1s544 GW 496 i
Short
— HD 2932 GW 190, GW 273, Short
GW 322 MP 3288, HIES49E8, Short Short DL 782 2.
A2E ™ HI1531,GW 1 ™ GDW 1255 GW 173 . HIET13,
'_"l.IEd_.ium
HIS6ZT A 206

FAT 1555

Figure 1: Wheat varieties identification keys on the basis of plant growth characters
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| Plant Flag TeafAttitnde
|
Al ¥ ¥ ¥
Erect Semi Erect FRecurveaed Semi
HI 1531, WP 3285, HIS3 81, HI 5495, ME 4010, HI 1500, GW 1, HD 2932, GW 11, GW 190, GW 273, HI 1544, GW 503, GW 173, Curved
HI 8627, GDW 1255, DDK 1025 DDK 1029 GWiss, HIET13, A28, A 206, GWI1139, RAT1ISSS GW 322, GWA498 DL 78E-Z,
) LOE 1
| | Flag Leaf Anthoc anin Colouration of Auricle |
b v v v
Presence Abzence Abzence Presence
HI 83581, HI 5498, HI 8627 HI 1531, MP 3288 GDW 1255, WP 4010, HI 1500, HD 2932, Wl W 365 RATLISSS | Absence |
DDE 1025, DDK 1029 GW 11, GW 190, W 273, HI 8713, ) ) [ Aboenre |
AZE, A206 GWI1139 =
- w
- L 4 Hair on Auricle | Presence Abszence
P A L w DL 7BE-2 LOK 1
&£ sence
I:lﬂ“bmmnE HT1531, MP 3285, DDK 1025, Presence Absence | Presence | e
5 DDE 1029 ' MMP 4010, HD 2932, GW 190,
= HI 1500, GW273, HI 8713, Presence | Sibsence
GW 11, AZ06 A28, GW1139 HIL1544, GW S03, GW LT3,
] _ GW 498 Gwriz2
Lonz Flag LeafLength | Madium
HIBE27 cpms — Medfnm HI 1544
253 - Short GW 366
e i?'-'g‘_; EW 190 - Lonse L?ug
HI 8381, Mediom - L GW 1. GW 4985
) —-r =3 O IE e
HI 5495 EL1331 - GW 273, D —| EATLEEs Lons
Mledinm GW 1139 Gwiza  fe—
—» ME 4010, = MNarrow =
HI1500, GW11 Nedinm FAT1555 Aedinm
HD 2932, HI GW 503, le—
Flag Leaf Width 8713.A28 N ediam GW 322
» GW 1
Medinm | Aadinm hd - ¥ ¥
Mediom Narrow Mediom MNarrew Marrow
GW 11 MP 4010, HI 1500 GW 1139 GW 273 - 5
MNarrow Medinm
HIET13, AZE HD 2932
edinm - Strong [ Flag Leaf Waxiness of Sheath | : 2932
*  P4010 ME 3288 [
— L3 v L J v Medimm -
- Strong A ‘B%';&T‘;_?_k Mledimm Weal Strong Weal G 503 T
- 2 25 WP 4010 5 HI&T13 A2E
HI 5498 DDE 10950 HI 1500 ~
Strong -
| | Flag Leaf Waxiness of Blade | GW 322
Very Weak
DDE 1025
DDE 1029

Figure 2: Wheat varieties identification keys on the basis of flag leaf morphological characters.
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Ear Colour
|
¥ v
Dall White Lizght Brown
MP 4010, HI 1500, HI 1531, HI 1544, GW 1, GW 503, DL 788-2.GW 11, GW 173, GW 190, GW 273, LOK 1, G'W 322 MP 3288, GW 366 HD 2932
GW 496, HI 8381, HI 5498, HI 5627, HI 8713, A28, GDW 1255, GW 1138, RAT1555, DDK 1025, DDE 1029 A 206
I_mwl
v b h v
Very Early Early Medinm Late | Early |
MP 4010, GW 503, GW 11, HI 1544, GW 1, DL 788-2, HD 2932, HI 1500, HI 1531, G'W 194, HIS627. DDE 105,
GW 366 GW 173, MP3288, A28, GDW 1255 GW273,LOK 1, GW 322, HI DDK 1029
GW 1139, RAT1555 8381, HI 8498, HI 8713, GW 496
Strong — Wealk L Y
CW11 | Ear Waxiness DDKE 1025 Weak Very Weak
HD 2932 A206
| Medinm ¥ ¥ ¥ ¥ Medfum
GW 303 Weak Strong Very Weak Medinm HD 8627
HI 1344, GW1, DL 788-2, MP328E, GW 1139,
Very Weak HD 2932, GDW 1255 A2ZE RAT1353 Very Weak
* MP 4010, GW173 * DDE 1029
GW 166
¥ ¥ ¥ ¥
Weak Strong Very Weak Madinm
EarLength | LOK 1, HI GW 190, GW HI 1500, GW 273, HI 8381
8713, GW 496 122, HI 5498 HI1531 '
- H?I}ln‘:::i > Short
3 GDW 1255 - Short
. RAT1335
1441 .
|  HD2932, > 3‘5‘?@‘{“ Medium X
W 173 »| nEazss Medinm Medimm | | Medinm
| GW1139
¥ v S Short
Medinm Short HI 5498
DL 788-2 A28 | Ear Shape | Nedinm
¥ ¥ ¥ »|  GW150,
: ¥ Parallel T ; GW 322 T i
Tapering Club Shaped Parallel Sided Tapering Sided Aperine —I I ;F[';}?TE -
MP 4010 GW 366 HD 2932 GW173 i
L Tapering
Ear Density | | Parallel Sided | Parallel Sided
T I 7 HI 83181
I l
Dense Very Dense + + + +
MP 3288 GW 1139 Medinm Dense Medinm Dense Medinm
LOK 1, W 4986 HIST13 GW 322 GW 190 HI 1500, HI 1531
Figure 3: Wheat varieties identification keys on the basis of ear morphological characters
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Amvsmn colowr |

!

Druall white

GW S03 . DL TEE-2. GW 11 GW

NMAPA010, HI1500, HI 1531, HI 1544 GW 1,
173, GW 190,
GW 273 LOE 1. GW 322 WP 3228, GW 366,
GW o496 HI 8408 HIS627. HIET13. A T8,
GDW 12535, GW 1139, DDE 1025, DDE 1029

!

Light browmn
HD 2032,
A 206

Ao lemgith

1

'R +

+

Black
HIEZ321,
PAT1555

Short MIedium Long ery lomng Short NWery long Wery long
G S03 HI 1500, MIF 4010, GW 496, HD 2932 A 206 HIZ3S1,
G 11, HI 1544, HI1531, HI S498 PAJT1555
GV 1T3, DL TES-2, GV 1, HIZSG27,
O 1 GRS 190, MP32EE, HIST13,
GV 2T, GV 366, GDW 1255,
GV 322, GW 1139 DDE 1025,
MA2E DDE 1029
Aowm atbditode
Oppressed Spreading O ppressed ALedinm
Adedium HI 1500, NP 4010, HIS627T. . HIS3S1.
G 503, HI 1544 — lean il HIZT13, i RAT 1555
GV 173 NMP3IZ2SE, GDW 1255,
Spreading GW 1139 DDE 1025,
Spreading DL 7222 DDE 1029
G111, GV O2T3., Miedium =
LOK 1 G 322 | .| HI1s31, Spreading
AT PR 366 GRS 400G
—¢' lle?lm MIedimemy -
GW 190 HIZ402

Figure 4: Wheat varieties identification keys on the basis of awn morphological characters
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Peduncle waxiness

l l ¥ l
Very weak Weak Medinm Strong
HI 1531, GW 366, A28 A 206, DL 788-2, HI 8381, NP 4010, HI 1500, HI 1544, GW 1, HD 2932, GWI1L, GW173, GW 130, GW 273,
DDK 1025 HIE713 GW 303, LOK 1, GW 456, HI 8627, GW 322, MP 3238 HI 8498, GDW 1235,
DDK 1029 oW 1139, RAT 1555
Peduncle Length
Short Medinm Short ¥ Short Medinm
Short Aedin
oW 366, A 28, HI 1531, A 206 DL 788-2, - GW 173, GW 130, HD 2932, GW 11,
DDK 1025 ' HI 8381, MP 4010, HI 1500, GW 503, GW 322, MP 3288, GW 273, HI 8498,
HI 8713 HI 1344, GW L, LOK 1, HI 8627 GW 1139, RAT1555 GDW 1255
GW 496, DDE 1029 - '
Peduncle attitude
Crooked Straight Straizhi
- CW 166 HI 1531, —_— Straight Straizht 1
A 108 HI 8713 MP 4010, HI 1500, GW 503, Bent Straight
: K 27
Straight LOK 1. GW 496 HI 88 GW 1590, MP GW 173, GW 312,
- Bent 32EE, RAT GW 1139
AZE « 1555
DL 788-2 [ Bent
Bent
- —»  HI 1544,
DDK 1025 DDK 1029 Il I
Crooked Bent Straight Crooked
. HD 2932, GW 11, GDW 1255
| GW1 HI 5498 GW 273

Figure 5: Wheat varieties identification keys on the basis of peduncle morphology.
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