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ABSTRACT

The present investigation was undertaken to assess the morphological variability and characterize a di-
verse set of Lathyrus. germplasm based on important qualitative traits. The study was conducted during
the Rabi season of 2024-25 at the Research Farm of the Agricultural Botany Section, College of
Agriculture, Nagpur. A total of 27 germplasm along with 3 checks, were evaluated under field condi-
tions using suitable morphological descriptors. Considerable variation was observed among the
germplasm for characters associated with flowering, maturity, plant architecture, branching, pod forma-
tion, seed characteristics and yield. The observed variability indicated the presence of substantial ge-
netic differences within the evaluated germplasm. Characterization of the germplasm enabled the identi-
fication of distinct genotypes possessing desirable morphological and yield-related attributes. Such vari-
ability provides valuable opportunities for the selection of promising genotypes and parental materials
for future breeding programmes. The information generated from this study can also contribute to the
effective documentation, conservation and utilization of lathyrus genetic resources for the development
of high-yielding and well-adapted cultivars. Morphological characterization of Lathyrus germplasm was
carried out using qualitative descriptors. Variation was observed for plant growth habit, internode
length, stem colour and wing width, and branch arrangement, while all genotypes were indeterminate.
Leaf characters included colour, leaflet shape, tendril size and persistence, with pubescence restricted to
the leaf margin. Flower traits varied for bud size, flower and vein colour, and calyx colour. Pod charac-
ters included shape, curvature, beak shape, colour, constriction and dehiscence. Seed variation was
recorded for shape, coat colour, pattern colour and surface, while cotyledons were yellow.

Keywords: Characterization, Lathyrus, Germplasm, Descriptor

Introduction

Lathyrus (Lathyrus sativus L.) is a member of the Leguminosae family, it is a significant crop rich in protein
(28%), next to soybeans (43%). Papilionaceae is a subfamily of lathyrus with chromosomal number 2n = 14
. Lathyrus has extensive tolerance of drought, water logging soil. Analysis of genetic diversity in relation to
geographical distribution may contribute to the identification of centers of genetic diversity and elucidate the
origins and domestication history of cultivated crop species. The edible Lathyrus (Lathyrus sativus L.) origi-
nated in the Mediterranean region of West Central Asia. It was domesticated in North India, where remains
dating back 3600 years have been found. The predominant cultivation practice for Lathyrus (Lathyrus
sativus L.) in India is the relay cropping system, commonly referred to as the “utera” system. The crop is
well adapted to diverse environmental conditions, exhibiting considerable tolerance to drought as well as re-
silience under conditions of excessive rainfall. Lathyrus (Lathyrus sativus L.) is relatively resistant to many
diseases and insect pests. The effectiveness of a crop improvement programme is largely determined by the
extent of genetic variability available within the breeding material. Genetic diversity serves as the founda-
tion for plant breeding by providing opportunities to select diverse parents with desirable traits for hybridiza-
tion. Systematic evaluation of germplasm enables the identification of genetic differences among accessions
for important agronomic characters, thereby supporting the development of improved cultivars. Furthermore,
characterization of germplasm contributes to the efficient conservation and utilization of valuable genetic re-
sources in future breeding programmes.

The genetic resources available within a crop species provide the foundation for developing improved culti-
vars. Germplasm collections generally contain considerable variation for plant architecture, flowering be-
haviour, maturity, yield attributes, seed characteristics and adaptability. Proper characterization of this varia-
tion is essential for identifying genetically and phenotypically distinct accessions and for determining their
potential value in crop improvement programmes. The foremoste objective of this study was a phenotypic
characterization of lathyrus germplasm based on DUS descriptors for various morphological characters,
(Pandey, 2000) []. Systematic evaluation of germplasm also helps in detecting desirable traits that can be in
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corporated into breeding populations. Morphological characterization
is one of the simplest and most practical approaches for preliminary
assessment of genetic variation in germplasm. It involves the system-
atic recording of qualitative traits that describe differences among
genotypes. Characters such as plant height, branching pattern, flower-
ing and maturity duration, pod characteristics, seed traits and yield-re-
lated attributes can provide useful information for distinguishing ac-
cessions and assessing their agronomic potential. The use of standard-
ized morphological descriptors facilitates the identification, documen-
tation and maintenance of germplasm and reduces duplication within
collections. Identification of genotypes possessing desirable charac-
teristics such as early flowering, suitable plant stature, greater pod
production, improved seed size and higher seed yield can support the
selection of promising materials for breeding. Moreover, information
generated through morphological evaluation can serve as a basis for
selecting diverse parents and planning subsequent breeding and ge-
netic studies. Therefore, the present investigation was undertaken to
characterize a diverse set of lathyrus germplasm using important mor-
phological traits. The study aims to assess the extent of observable
variation among the germplasm, identify promising accessions with
desirable characteristics, and generate useful information for the ef-
fective conservation, utilization and genetic improvement of lathyrus.

Materials and Methods

In Rabi 2024-25, the 27 germplasm lines with 3 checks were grown in
RBD (Randomized Block Design) in 3 replications. The germplasm
represented diverse genetic material and was assessed under field
conditions to determine the extent of variation in important qualitative
morphological traits. Table 1. Include list of germplasm. The lathyrus
germplasm were characterized based on a set of distinct morphologi-
cal descriptors covering plant, leaf, flower, pod and seed characteris-
tics. Observations were recorded at appropriate growth stages and at
maturity by visually assessing representative plants, leaves, flowers,
pods and seeds from each germplasm accession. The morphological
descriptors were selected to capture the phenotypic variation present
among the germplasm. Plant characteristics were recorded during the
vegetative and reproductive stages. The observations included plant
growth habit, plant type, internode length, stem colour, stem wing
width and branch arrangement. Plant growth habit and plant type
were assessed based on the overall architecture and appearance of the
plant. Internode length and stem wing width were recorded from rep-
resentative plants, while stem colour and branch arrangement were
determined based on their observable phenotypic expression. Leaf
characteristics were recorded from fully developed, representative
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leaves of each germplasm accession. The descriptors included (L)
leaf type, (Lc) leaf colour, (Lg) leaflet shape, (Lpy ) leaf petiole length
(cm), presence or absence of (L) leaf tendrils, (Lp) leaf persistence,
(Pop) presence of pubescence and (Pr) peduncle length. (Lc) Leaf
colour and (Lg) leaflet shape were assessed visually, whereas (Lp) leaf
petiole and peduncle length were measured in centimetres using a
suitable measuring scale. The presence or absence of tendrils and pu-
bescence and the persistence of leaves were also recorded for each ac-
cession. Flower characters were recorded during the flowering stage.
The observations included (F'gg) flower bud shape, (Fgs;) flower bud
size, (Fg) flower size, (F¢) flower colour, (Fyc) flower vein colour
and (C¢) calyx colour. Flower bud and flower size were recorded
from representative flowers, while flower colour, vein colour and ca-
lyx colour were assessed visually. The observations were taken when
the flowers were sufficiently developed to allow clear identification
of the respective characteristics. Pod characteristics were recorded at
the appropriate pod-development and maturity stages. The descriptors
included (Ps) pod shape, (Pc) pod curvature, (Pgg) pod beak shape,
(Ipc) immature pod colour, (Mpc) mature pod colour, (Cop) constric-
tion of pod between seeds and (Pp) pod dehiscence. (/pc) Immature
pod colour was recorded during the developing pod stage, whereas
mature pod colour and other pod characters were recorded at physio-
logical maturity. Pod curvature, beak shape and constriction between
seeds were assessed visually, while pod dehiscence was recorded
based on the tendency of mature pods to split or release seeds. Seed
characteristics were recorded after harvesting and proper drying of the
seeds. The descriptors included (Sg) seed shape, (Ss;) seed size, (Scc)
seed coat colour, (Scs) seed coat surface, (Scpc) seed coat pattern
colour and (C, ) cotyledon colour. Seed shape, seed coat surface and
seed coat colour were assessed visually using representative seeds
from each germplasm accession. Seed size was assessed using appro-
priate measurements or descriptor categories, while seed coat pattern
colour and cotyledon colour were recorded based on their observable
expression after examining the seeds. For each germplasm accession,
observations were recorded systematically for all the above-men-
tioned morphological descriptors. Qualitative characters were classi-
fied into their respective descriptor categories based on the observable
phenotypic expression, whereas measurable characters such as intern-
ode length, stem wing width, leaf petiole length and peduncle length
were recorded quantitatively. The recorded data were tabulated and
compared among the germplasm accessions to identify the extent of
morphological variation. The characterization data were subsequently
used to distinguish the accessions and identify morphologically di-
verse and potentially useful germplasm for future breeding
programmes.

Table 1. List of the germplasm

Sr. Genotype Source Sr. Genotype Source

No. No.

1 AKL-19 Akola 16 NLK-49 Sindewahi

2 NLK-94 Amgaon 17 1C-120472 NBPGR, Akola

3 NLK-67 Chamorshi 18 NLK-37 Chamorshi

4 NLK-62 Amgaon 19 1C-120491 NBPGR, Akola
5 NLK-51 Nawegaonbandh 20 NLK-40 Nagpur

6 EC-209081 Rome 21 KH-1 Raipur

7 NLK-39 Chamorshi 22 NLK-102 Sakoli

8 NLK-54 Amgaon 23 NLK-5 Amgaon

9 NLK-74 Nawegaonbandh 24 PUSA-24 IARI, New Delhi
10 NLK-48 Amgaon 25 AKL-12 Akola

11 EC-209071 Rome 26 NLK-44 Amgaon

12 NLK-6 Chamorshi 27 BIOR222 IARI, New Delhi
13 AKL-7 Akola 28 Ratan (Check) IARI, New Delhi
14 JRL-16 Raipur 29 Prateek(Check) Raipur
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Sr. Genotype Source Sr. Genotype Source
No. No.
15 BIOR-231 IARI, New Delhi 30 Mabhateora(Check) Raipur

Results and discussion

In the present study morphological characters of 27 lathyrus
germplasm along with 3 checks were recorded as per the descriptor
published by ICARDA Rome and presented in Table 2. Include, In
Plant growth habit spreading type was in 11 genotype (36.66), pros-
trate type in 6 genotype (20.00), erect type in 5 genotype (16.66) and
semi-erect type in 8 genotype (26.66). Plant type was observed same
which is indeterminate in all genotype (100). Internode length was
small in 10 genotype (33.33), medium in 14 genotype (46.66) and
large in 6 genotype (20.00). Stem colour was observed green in 17
genotype (56.66), purple green in 10 genotype (33.33) and light green
in 3 genotype (10.00). Stem wing width was observed narrow in 9
genotype (30.00), Medium in 10 genotype (33.33) and wide in 21
genotype (70.00). Branch arrangement was mainly on lower part of
the plant in 18 genotype (60.00) and evenly distributed throughout
whole plant in 12 genotype (40.00). Leaf type was simple in all 30
genotype (100). Leaf colour was green in 5 genotype (16.66), dark
green in 13 genotype (43.33), purple green in 9 genotype (30.00) and
light green in 3 genotype (10.00). Leaflet shape was linear in 10
genotype (33.33), Lanceolate in 20 genotype (66.66). Leaf tendrils
was short in 7 genotype (23.33), Medium in 8 genotype (26.66) and
large in 15 genotype (50.00). Leaf persistence was high in 5 genotype
(16.66), low in 3 genotype (10.00) and moderate in 22 genotype
(73.33). Pubescence was observed only on leaf margin in all 30 geno-
type (100). Flower bud shape was observed intermediate in all 30
genotype (100). Flower bud size was small in 13 genotype (43.33),
medium in 14 genotype (46.66) and large in 3 genotype (10.00).
Flower colour was blue in 18 genotype (60.00) and white in 12 geno-
type (40.00). Flower vein colour was green in 5 genotype (16.66),
Blue in 9 genotype (30.00), violet in 15 genotype (50.00) and white in
1 genotype (3.33). Calyx colour was green purple in 12 genotype
(40.00), Light green in 7 genotype (23.33) and green in 11 genotype
(36.66). Pod shape was observed broad linear in all 30 genotype
(100). Pod curvature was straight in 20 genotype (66.66) and slightly
curve in 10 genotype (33.33). Pod beak shape was observed pointed
in all 30 genotype (100). Immature pod colour was green in 8 geno-
type (26.66), Dark green in 12 genotype (40.00) and light green in 10
genotype (33.33). Mature pod colour was grey in 10 genotype
(33.33), yellow green in 9 genotype (30.00) and light grey in 11 geno-
type (36.66). Constriction of pod was medium in 19 genotype (63.33)
and slight in 11 genotype (36.66). Pod dehiscence was low shattering
in 12 genotype (40.00), medium shattering in 8 genotype (26.66) and

high shattering in 10 genotype (33.33). Seed shape was square in 8
genotype (26.66), obtriangular in 6 genotype (20.00), and rhomboid
in 9 genotype (30.00) and triangular in 7 genotype (23.33). Seed coat
colour was grey in 9 genotype (30.00), grey mottled in 10 genotype
(33.33) and grey white in 11 genotype (36.66). Seed coat surface was
observed smooth in all 30 genotype (100). Seed coat pattern colour
was green in 11 genotype (36.66), cream in 6 genotype (20.00), black
in 8 genotype (26.66) and brown in 5 genotype (16.66) and brown in
5 genotype (16.66). Cotyledon colour was observed yellow in all 30
genotype (100). Ramya et al. (2024) (2] conducted morpho-molecular
characterization of grass pea germplasm and identified considerable
diversity among the accessions. Important variability was observed
for traits such as plant height, petiole length, days to maturity, number
of pods per plant and 100-seed weight. Plant height, petiole length
and 100-seed weight exhibited high heritability coupled with high ge-
netic advance. Indumathi er al. (2026) 3] evaluated 48 grass pea
germplasm accessions, including checks, using 21 morphological
characters based on DUS descriptors. Diversity was observed for 14
of the 21 characters.

Pgy: Plant growth habit (1= Prostrate, 2= Spreading, 3= Semi erect,
4= Erect); Pr: Plant type (1= Indeterminate); /1 : Internode length (3=
Small, 5= Medium, 7= Large); Sc: Stem colour (1= Light green, 2=
Green, 3= Purple green); Sww: Stem wing width (3= Narrow, 5=
Medium, 7= Wide); B: Branch arrangement (1= Evenly distributed
throughout whole plant, 2= Mainly on lower part of the plant); Lt:
Leaf type ( 3= Simple); L¢: Leaf colour (1= Light green, 2= Green,
3= Dark green, 9= purple green); Lg: Leaflet shape ( 1= Linear, 2=
Lanceolate); Lte: Leaf tendrils (1= Short, 2= Medium, 9= Large); Lp:
Leaf persistence ( 3= Low, 5= Moderate, 7= High); Pop: Presence of
pubescence (4= Only on leaf margin); Fgg: Flower bud shape ( 2=
Intermediate); Fggi: Flower bud size (3= Small, 5= Medium, 7=
Large); Fc: Flower colour ( 1= White, 3= Blue, 7= Pink); Fyc:
Flower vein colour ( 1= Blue, 3= Violet, 9= Green, white); Cc: Calyx
colour (1= Light green, 2= Green, 3= Green purple); Ps: Pod shape
(5= Broad linear); Pc: Pod curvature (1= Straight, 2= Slightly curve);
Pgg: Pod beak shape (1= Pointed); /pc: Immature pod colour (2=
Light green, 3= Green, 4= Dark green); Mpc: Mature pod colour (1=
Yellow green, 3= Grey, 9= Light grey); Cop: Constriction of pod (3=
Slight, 5= Medium); Pp: Pod dehiscence (3= Low shattering, 5=
Medium shattering, 7= High shattering); Ss: Seed shape (2=
Triangular, 3= Rhomboid, 4= Square, 5= Obtriangular); Scc: Seed
coat colour (1= Grey white, 3= Grey, 9= Grey mottled); Scs: Seed
coat surface (1= Smooth); Scpc: Seed coat pattern colour (1= Cream,
2= Green, 3= Brown, 5= Black); Cyc: Cotyledon colour (1= Yellow)

Table 2. Frequency distribution for different morphological characters of lathyrus

Sr No. Morphological characters Total No. of genotypes  Frequency (%)

1 Plant growth habit: i Spreading 11 36.66
ii Prostrate 6 20.00
iii Erect 5 16.66
iv Semi erect 8 26.66

2 Plant type: Indeterminate 30 100

3 Internode length: i Small 10 33.33
ii Medium 14 46.66
iii Large 6 20.00

4 Stem colour: i Green 17 56.66
ii Purple green 10 33.33
iii Light green 3 10.00
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Sr No. Morphological characters Total No. of genotypes  Frequency (%)
5 Stem wing width: i Narrow 9 30.00 z
i Medium 10 33.33 3
iii wide 11 70.00 5
6 Branch arrangement: i Mainly on lower part of the plant 18 60.00 5
ii Evenly distributed throughout whole plant 12 40.00 ?
7 Leaf type: i Simple 30 100
Leaf colour: i Green 5 16.66
ii Dark green 13 43.33
iii Purple green 9 30.00
iv Light green 3 10.00
9 Leaflet shape: i Linear 10 33.33 &
ii Laceolate 20 66.66 G
10 Leaf tendrils: i Short 7 23.33 ;
ii Medium 8 26.66 z
iii Large 15 50.00 2
11 Leaf persistence: i High 5 16.66 :
ii Low 3 10.00
iii Moderate 22 73.33 8
12 Presence of pubescence : Only on leaf margin 30 100
13 Flower bud shape: Intermediate 30 100
14 Flower bud size: i Small 13 43.33
ii Medium 14 46.66
iii Large 3 10.00 >
15 Flower colour: i Blue 17 60.00 ;
ii White 12 40.00 =
iii Pink ¢
16 Flower vein colour: i Green 5 16.66
ii Blue 9 30.00 g
iii Violet 15 50.00 :
iv white 1 3.33 E
17 Calyx colour: i Green purple 12 40.00 %
i Light green 7 23.33 7
iii Green 11 36.66 d
18 Pod shape: Broad linear 30 100 %
19 Pod curvature: i Straight 20 66.66 :
ii Slightly curve 10 33.33
20 Pod beak shape: Pointed 30 100
21 Immature pod colour: i Green 8 26.66
ii Dark green 12 40.00
iii Light green 10 33.33
22 Mature pod colour: i Grey 10 33.33
ii Yellow green 9 30.00
iii Light grey 11 36.66
23 Constriction of pod: i Medium 19 63.33
it Slight 1 36.66
24 Pod dehiscence: i Low shattering 12 40.00
ii Medium shattering 8 26.66
iii High shattering 10 33.33 k
25 Seed shape: i Square 8 26.66
ii Obtriangular 6 20.00 %
iii Rhomboid 9 30.00 c
iv Triangular 7 23.33 :i
26 Seed coat colour: i Grey 9 30.00 ;
ii Grey mottled 10 33.33
iii Grey white 11 36.66 g
27 Seed coat surface: Smooth 30 100

(continued on next page)
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Sr No. Morphological characters Total No. of genotypes  Frequency (%)

28 Seed coat pattern colour: i Green 11 36.66 z
ii Cream 6 20.00 3
iii Black 8 26.66 3
iv Brown 5 16.66 5

29 Cotyledon colour: Yellow 30 100 ?

Table 3. Frequency of descriptor scores in 30 genotypes of Lathyrus sativus L. for different morphological characters.

Sr No. Character Descriptor score

1 2 3 4 5 6 7 8 9
1 Pau 6 11 8 5
2 Pr 30 2
3 I 10 14 6 5
4 Sc 3 17 10 3
5 Sww 9 10 21 C
6 Ba 12 18 z
7 Lt 30
8 Lc 3 5 13 9 s
9 Ls 10 20
10 Lte 7 8 15
11 Lp 3 22 5
12 Pop 30
13 Fps 30 2
14 Fasi 13 14 3 .
15 Fe 12 17 5
16 Fye 9 15 6 :
17 Ce 7 11 12
18 Pg 30
19 P 20 10 H
20 Pgs 30 S
21 Ipc 10 8 12 5
22 Mpc 9 10 11 ¢
23 Cop 11 19 :
24 Pp 12 8 10
25 Sg 7 9 8 6 2
26 Sce 11 9 10
27 Scs 30
28 Scpe 6 11 5 8
29 Coc 30

Table 4. Morphological characters for Lathyrus sativus L.

Sr No. Genotypes Characters
PGH PT IL SC SWw BA LT LC LS LTe LP POP FBS FBSi

1 AKL-19 4 1 3 2 3 2 3 2 1 1 7 4 2 3

2 NLK-94 1 1 5 1 7 2 3 9 2 2 5 4 2 7

3 NLK-67 4 1 5 2 5 1 3 3 2 2 5 4 2 3

4 NLK-62 2 1 7 1 3 1 3 3 2 1 7 4 2 3 b
5 NLK-51 2 1 3 2 3 2 3 3 1 2 5 4 2 5 %
6 EC-209081 3 1 3 2 5 1 3 9 1 1 3 4 2 5 :i
7 NLK-39 313 1 302 3 2 2 9o 7 4 2 7 =
8 NLK-54 2 1 3 2 3 2 3 2 2 1 5 4 2 5 %
9 NLK-74 3 1 3 2 5 2 3 3 1 1 3 4 2 3 Z
10 NLK-48 4 1 5 2 7 2 3 3 2 9 5 4 2 3
11 EC-209071 4 1 5 2 5 2 3 9 1 2 3 4 2 7
12 NLK-6 3 1 3 3 3 2 3 9 1 9 7 4 2 5 =
13 AKL-7 4 1 5 3 3 1 3 2 2 9 5 4 2 3 A

(continued on next page)
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Genotypes Characters

Sr No.

26174707, 2026, 10(9), Dow

LP POP FBS FBSi

SC SWW BA LT LC LS LTe

IL

PGH PT

JRL-16
BIOR-231
NLK-49

14
15
16
17
18
19
20
21

1C-120472
NLK-37
1C-120491

NLK-40

KH-1
NLK-102

22

NLK-5
PUSA-24

AKL-12

23

24
25

NLK-44
BIOR222
Ratan (Check)
Prateek(Check)
Mabhateora(Check)

26
27
28

org/10.33545/26174693.2026.v10.i

2

29
30

2

Table 5. Morphological characters for Lathyrus sativus L.

Genotypes Characters

Sr No.

SS SCC SCS SCPC CoC

IPC MPC COP PD

PS PC PBS

FC FVC CC

AKL-19

f Advanced Bioch:

NLK-94
NLK-67
NLK-62
NLK-51

EC-209081

search on [30/09/2026]. See the Terms and

1

NLK-39
NLK-54
NLK-74
NLK-48
EC-209071

10

11

NLK-6

12
13

AKL-7

JRL-16
BIOR-231

14
15
16
17
18
19
20
21

NLK-49
IC-120472

NLK-37
1C-120491

NLK-40
KH-1
NLK-102

22
23

NLK-5

PUSA-24
AKL-12

24
25

NLK-44
BIOR222
Ratan (Check)
Prateek(Check)
Mahateora(Check)

26

27

28

re governed by the applicable Creat

1

7

29
30
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environment testing and molecular markers would strengthen the as-
sessment of genetic diversity and facilitate efficient utilization in fu-
ture breeding programmes.
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