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A standardized framework for evaluating new vaeigtis provided by the Distinctness, Uniformity, and
Stability (DUS) testing criteria for mung bean¥igna radiata L.). Genetic diversity within the
genotypes can be determined by grouping based o8 Dé&criptors. In order to identify important
yield-related DUS traits, screen elite germplasm Hah-yield breeding, and provide a theoretical
foundation and useful reference for the effectmpriovement and selective breeding of new mung bean
varieties, this study conducted a systematic, ralitiensional analysis and thorough evaluation ofighu
bean germplasm resources. 35 mungbean genotyphgliing 3 checks from [IPR Kanpur, U.P., PAU
Punjab, and JNKVYV, Jabalpur, M.P., were analyzed eategorized for the study at the College of
Agriculture, INKVV Jabalpur (MP) ikharif, 2023. A Randomized Complete Block Design (RCBD)
with 3 replications is used for the assessment.tkermajority of the variables under investigation,
including hypocotyl anthocyanin coloration, flowmgitime, plant growth habit, plant habit, stem cplo
stem pubescence, leaflet lobes, leaf shape, Idaf,deaf vein color, petiole color, flower petablor,

pod color, pod pubescence, pod position, planthieigod curvature, pod length, seed color, seed
lusture, seed shape, and seed size, the phenosypiies showed polymorphism. The standard
descriptors can be used as markers to charactitiézerop species, and genotype characterization is
crucial for preserving genetic purity during seeduction, using germplasm, and implementing
conservation programs.

Keywords DUS descriptors, Genetic diversity, Genetic puiliyyngbean, Standardized framework.

19 01120

Introduction = 22) (Paridaet al, 1990; Kanget al, 2014).
Mungbean is a member of the Papilionaceae subfamily

popular pulse crop in Madhya Pradesh and acro‘%t,sthe Fabaceae far_mly._ This p'af“.s potential ito f
India, also known as moong, goldengram, ardr09en through Rhizobium-containing root nodules,
greengram. Mungbean genetic diversity is beliewed jts wide range of a_daptatlon, and its ab'“ty touilish .
originate primarily from Central Asia (Kumar and'" I.OW moisture circumstances all contribute 1o its
Kumar, 2014). It is a significant source of proteidricultural utility.

(240g/kg) and a variety of micronutrients for India However, the mung bean industry faces
vegetarian population (Naét al, 2013). It is a short- significant challenges in yield enhancement, stable
duration, self-pollinating crop that does well imamge nutritional and edible quality, breeding varietiegh

of environments (Raét al, 2024). Its genome size isbroad-spectrum stress resistance (Mesnal, 2025),
579 Mb/1C, and its chromosomal count is 22 (2n = drdeterminate growth types that require multiple

Mungbean, Vigna radiata (L.) Wilczek, is a
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harvests, susceptibility to diseases and inse¢s,pasd Krishi Vishwa Vidyalaya, Jabalpur, Madhya Pradesh.
pod shattering (Sabatinet al, 2021) due to Each genotype was carefully planted in 2 rows \ith
increasingly complex climate change and changirgpace of 10 cm between plants and 30 cm between
market demands. One of the main obstacles to thmws using a Randomized Complete Block Design with
production and productivity of pulses in our natisn 3 replications. We used established farming proeedu
the lack of high-yielding varieties that are moréo monitor 5 randomly selected plants for each
resilient to environmental changes (Joshal, 2022). genotype and replication. Following the Distincsies
The key to solving these issues is increasindniformity, and Stability (DUS) guidelines, the dtu
agricultural productivity per unit of land, whiclar be examined a variety of traits at different stages of
accomplished by creating new plant varieties atggus growth, such as anthocyanin coloration at the
improved farming practices (Lavanyet al, 2008; cotyledon stage, eleven distinctive traits at 50%
Tahiret al., 2020). flowering, pod characteristics at the green podgesta

According to the standard procedures outlined fﬁnd see_d attributes at maturity (Table_ .2)' . This
the Protection of Plant Varieties and Farmers' RighSyStematic methodology improved the classificatbn
Act (PPV & FRA, 2001), Distinctness, Uniformity, dn mungbean  genotypes and  their potential ~ for

Stability (DUS) characterization is essential foPg“CUItlrJ]ral. |mprove|mtent by t.prOdL;C[[?]g a
accurate varietal registration, identification, an§©MPreNENSIVe, compiete examination of the agro-

duplication prevention (Raiet al, 2023). The morphological and seed trait diversity (Fig. 1).

International Union for the Protection of New Vids
of Plants (UPOV) established the DUS intellectuc
property system in 1961 to encourage innovaticimén
production of new plant varieties (Janghehl, 2020).
In nations that uphold Plant Breeder's Rights (PBF AR 7
laws, this prerequisite is crucial (Singhal, 2006).

In light of these factors, the current experimer
was founded to describe mungbean germplasm usi
DUS descriptors in order to assess genotype grgupi
and germplasm variability characteristics fo
mungbean improvement (Protection of Plant Varietie
and Farmers’ Rights Authority, 2007). DUS testing i (R
essential to the production and certification afrpium
seeds since it is easy to analyze, economical, a
independent of experimental technologies (Ketual,
2020).

Materials and Methods
A thorough assessment of 35 mungbes Classification and

Improvement
genotypes, including 3 checks (Table 1), wa Eeteats
conducted during the 2028harif season at the Seed Fig. 1 : Agro-Morphological Assessment of Mungbean
Breeding Farm, Department of Genetics and Plant Varieties

Breeding, College of Agriculture, Jawaharlal Nehru

Table 1: Mungbean Genotypes used in present study

S.No| Genotypes | S.No. Genotypes S. Nol Genotypes S. Nol Genotypes
1. |KH 2241 10. | IC 76499 19 EC 396399 28. PDM-139
2. |IC 314523 11.] IC 103821 20, OMG-1045 (PMR 29C 320026
3. |IC 348964 12.| MH-2-15 21| CO®6 30. EC 520029
4. |IPM 99-125 13. | IC 305291 22| HUM-1 31. EC 520038
5. [TARM 2 14. | IPM 312-2 23.| 1C 373199 32. EC 520041
6. |COGG 8 15. | PANT MUNG 6 24| 1C 417873 33. VIRAOHECK 1)
7. |RMG-1028 16. | PUSA 9531 25| IC 73395 34. SHIKKAECK 2)
8. |PDM-54 17. | IPM 302-2 26.| LGG-460 35. MH 421 (GHE3)
9. |PDM-11 18. | IC 121301 27 1C 119033
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Table 2: DUS descriptors used during the study
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S.no.

Characteristics

Stages of Observation

States

1.

Hypocotyl: anthocyanin
colouration

Cotyledons unfolded

Absent
Present

Time of flowering

50% plants with atleast on
open flower

Early (<40 days)
Medium (40-50days)
Late (>50 days)

Plant: growth habit

50% flowering

Erect
Semi-erect
Spreading

Plant: habit

50% flowering

Determinate
Indeterminate

Stem: colour

50% flowering

Green
Green with purple splashes
Purple

Stem: pubescence

50% flowering

Absent
Present

Leaflet: lobes (terminal)

50% flowering

Absent
Present

Leaf: shape (terminal)

50% flowering

Deltoid
Ovate
Lanceolate
Cuneate

Leaf: colour

50% flowering

Green
Dark green

10.

Leaf: vein colour

50% flowering

Green
Greenish purple
Purple

11.

Petiole: colour

50% flowering

Green
Green with purple splashes
Purple

12.

Flower: colour of petal (standard

)

50% flowgrin

Yellow
Light yellow

13.

Pod: colour of premature pod

Fully developeskgrpods

Green
Green with pigmented sutre

14.

Pod: pubescence

Fully developed green pods

Absent
Present

15.

Pod: position

Fully developed green pc

ds

Above canopy
Intermediate
Not visible

16.

Plant: height

Fully developed green pd

ds

Short (<50 cm)
Medium (50-70 cm)
Long (>70 cm))

17.

Pod: curvature of mature pod

Harvest maturity

Straight
Curved

18.

Pod: length (mature pod)

Harvest maturity

Short (<8 cm)
Medium (8-10 cm)
Long (>10 cm)

19.

Seed: colour

Mature seeds

Yellow
Green
Mottled
Black

20.

Seed: lusture

Mature seeds

Shiny
Dull

21.

Seed: shape

Mature seeds

Oval
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Drum shaped
- Small (<3q)

22. Seed: size (weight of 100 seeds Mature seeds - Medium (3-50)

Large (>5q)

Results and Discussion The genotypes are divided into 3 categories based
In the process of species diversificationO! Plant growth habit: erect (2 genotypes), semeier

morphological traits are crucial since they ar 32 genotypes), and_s_preadmg (1 genotyp_e) ('.:'g 2).
he genotypes are divided into two categories when

influenced by both natural selection and huma " )
breeding methods (Meyer and Purugganan, 2019Pmes to plant habit; determinate (8 genotypes) and

Olsen and Wendel, 2013). Genetic diversity jl\determinate (27 genotypes) (Fig. 3). Genotypeh wi
indicated by morphological features (Femg al, green petioles (8 genotypes) and green petioles wit
2026). 22 DUS (Distinctness, Uniformity, andpurple spla_s_hes_ (27 g(_anqtypes) make up the petiole
Stability) characteristics were evaluated in aﬁolor classglcatlon.l It is llmpor_ta}nt to note thab d
examination of 35 distinct mungbean genotypegenotyp?S ave only purple petioles (Fig. 4). Bm .
including 3 checks. 18 of these descriptors haQ]ant height measurements, the genotypes are divide
differences, according to the results. The tradgen Nt three groupj_. short (<50 c¢m, with a _t%tal dlf 3
been meticulously recorded at various stages aft pl€NotyPes), medium (50 c¢m- 70 cm, with only 1
development using both visual inspection anfNOWPE), and no genotypes were discovered to be
quantitative methods, demonstrating their efficazy '°n9 (>70 cm) (Fig 5) (Table 3 and Table 4).
distinguishing various genotypes. Similar results were reported by Raial (2024),

who used DUS descriptors to detect significant

Crop vyields are directly impacted by th Lo . ;
characteristics of early flowering, maturity, paahdjth, ehgterogen.elty in growth habit, plant height, and
pigmentation features across mungbean genotypes.

and seed weight (Tripatft al, 2015; Gayacharaet nHfan et al (2025) reported broad morpho-agronomic

al., 2020). Growth patterns, leaflet morphology, a L ; ; .
the presence of trichomes on leaves and pods are s@aility associated with plant growth habit and
sStature,  suggesting the utility of these traits in

of the factors that affect plant structure. Gree S .

hypocotyl mungbeans are preferred over purple -[mesgermplasm characterization and crop Improvement

the bean sprouting sector (Tomoakaal, 2002; Nair programs. Destat al (2024) also found significant
henotypic diversity for vegetative and plant

et al, 2013). Because of its qualitative charactessticP'€" | :
mungbean seeds' shape, color, and sheen hav@'chitectural  traits among diverse  mungbean

significant impact on customer decisions. Smallét¢c€SSIONs.
mungbean seeds are more valuable and command
higher prices than larger seeds in the easteronsgif
India. According to Tomookat al (2002) and Naiet

al. (2013), completely formed pods with a black color
are chosen for their ability to reduce seed stginamd
seeds with a bright green sheen are generallypeefe
over those with a lacklustre appearance.

Plant morphological characters

A fundamental component of classical taxonomy
is the use of plant diagnostic features to identdify
determine varietal purity. Growth behaviors, plant
stature, petiole color, and overall plant heighe ar
examples of observable morphological traits that ar (a) (b) (©)
typically used for varietal differentiation. Withhe
exception of plant height, which is measured dutiey Fig 2. Plant: Growth habit (a) Erect (b)
stage of full pod development, these morphological Semi-erect (c) Spreading
findings are typically recorded during the 50%
flowering stage (Raet al, 2024; Rahangdalet al,

2023).
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Seven of the genotypes under investigation lacked
anthocyanin coloration in the hypocotyl, while 28
genotypes had it (Fig 6). 20 of the individuals had
green stems, 15 had green stems with purple sglashe
and none had stems that were entirely purple. These
individuals were divided into 3 groups (Fig 7). Ab
genotypes were found to share stem pubescendes or t
presence of stem hairs (Table 3 and Table 4).

In mungbean, Singbt al (2014) and Kauet al
(2017) characterized and grouped genotypes similarl
based on stem morphological traits. By noting
significant variations in stem color, pubescenas] a
plant architecture across mungbean accessionsa Dest
et al (2024) emphasized the significance of germplasm
characterisation. Similar to this, Irfagt al (2025)
highlighted the importance of pubescence traits and
stem pigmentation in breeding research and varietal
identification.

(a) (b)
Fig 3. Plant: Habit (a)
Determinate (b) Indeterminate

) (b)

Fig 4. Petiole: color (a) Green
(b) Green with purple splashes

() (b)
Fig 6. Hypocotyle:
Anthocyvanin colouration (a)
Present (b) Absent

) (b)
Fig S. Plant: Height (a)
Medium (b) Short

Stem morphological characters

The categorization of genotypes by looking at
stem morphological characteristics at various stade
crop growth, such as hypocotyl anthocyanin pigment,

(a) (b)
stem color, and stem pubescence. This tactic is Fig 7. Stem: Color (a) Green

essential for identifying and protecting the distive with purple splashes (b) Green

genetic traits and genotype ownership rightdeaf morphological characters
According to the DUS rules, anthocyanin coloration The studv highli P

. y highlights the significance of leaf-
the hypocotyl was found during the cotyledon uréold o ated  characteristics  in affecting  genotype

stage, whereas the other two characteristics Welf,qyctivity, including leaflet lobes, leaf coloeaf
observed after the 50% flowering stage (Raial, \ein color, and leaf shape. This is due to the faat

2024; Rahangdalet al, 2023). plants primarily produce food in their leaves. iuier
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to classify the genotypes into different groups, laf Rahangdalest al (2023) and Rakt al (2024),
characteristics were meticulously documented duringho emphasized the importance of leaf morphological
the 50% flowering stage (Rahangdateal, 2023; Rai descriptors in genotype identification and diversit
et al, 2024; Irfaret al, 2025). assessment, reported similar results regarding
iformity in leaf shape and variation in leaf aoémd

in  pigmentation in  mungbean germplasm
aracterization studies.

There were no leaflet lobes in any of the 35"
genotypes examined. The majority of genotypes (352
had green leaves when categorized by leaf colotewh®
a smaller subset (5 genotypes) had dark greendea¥ower morphological characters
(Fig. 8). There was a difference in the color & thaf
veins, 7 genotypes had green veins, while a greaf
number of 28 genotypes had more common greenistE
purple veins. Purple leaf veins were not seen inain
the genotypes (Fig. 9). Furthermore, an oval le
morphology was consistently displayed by all 3
genotypes, indicating a homogeneity in this paldicu
trait (Table 3 and Table 4).

In this study, the morphological characteristi€s o
B flowers more especially, the color of the petaid
e timing of flowering were used to classify the
notypes. When half of the plants had at least one
§£elly blossomed flower and again when they reached
e 50% flowering stage, the traits were meticulpus
recorded.

The genotypes were categorized according to
when they flowered. 27 genotypes in all showedyearl
blooming, finishing their flowering cycle in leskan
40 days. 8 genotypes exhibited a somewhat short
flowering window, lasting between 40 and 50 days.
Interestingly, no genotypes with a late floweringe
defined as more than 50 days were discovered.
Additionally, bloom color was used to classify the
genotypes. 6 genotypes had yellow petals, but tiie b
of the 29 genotypes had pale yellow petals (Fig. 10

(a) (b) Color difference provides additional insight intoet
Fig 8. Leaf: Color (a) Dark green (b) diverse characteristics of the genotypes beingiedud
Green (Table 3 and Table 4).

Rai et al (2024) revealed similar diversity in
flowering time and floral features. Using DUS
descriptors for varietal characterization, they nidu
variations in flowering length and flower color angp
mungbean genotypes. Similarly, among mungbean
accessions from various geographic locations, Detsta
al. (2024) found notable phenotypic variability for
flowering and floral features. Additionally, sigitént
variation in days to flowering and related morpho-

(a) () agronomic features was reported by Irédral (2025),
Fig 9. Leaf: Vein color (a) Green (b) highlighting their significance in germplasm evdiaa
Greenish purple and breeding programs.

(b)
Fig 10. Flower: Colour of petal (standard) (a) Yellow (b) Light
vellow
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Pod morphological characters

When the pods were fully grown and green, the
color, hairiness, and position were examined. Wthen |wisg
ripe pods were harvested, their length and cureatl® o
were measured (Kawt al, 2017). 32 genotypes with \/ s
green pods and 3 genotypes with green pods w
pigmented sutures were the two distinct groups t
resulted from the classification based on the color
the pods before they are fully mature (Fig 11
Remarkably, there was no appreciable variatiorhén t
pod pubescence trait among the 35 genotypes. Th
was heterogeneity among the 5 genotypes in terms
pod position, with some displaying an unclear lmrat 78 i
and most of the 30 genotypes having pods above the (a) ' (b) )
canopy (Fig 12). Additionally, the study categodze
genotypes based on mature pod characteristics. |
terms of pod length, the genotypes were divided int  Similar research by Irfast al (2025) and Raet
three categories: no genotypes were found to remge | al. (2024) revealed significant variation in pod
pods (>10 cm), 28 genotypes had short pods (<8 crmerphological parameters among mungbean genotypes
and 7 genotypes had medium pods (8—10 cm) (Fig 18nd emphasized their importance in breeding program
An additional classification was made based on t/@nd germplasm evaluation.
presence of curvature in mature pods, with 11
genotypes having curved pods and 24 genotypes
showing straight pods. The detailed analysis of pod
morphological traits highlights the importance loése
traits in the domains of plant breeding and gepetitd
provides a deeper understanding of the genetic
variation in mungbeans and its possible impact on
plant productivity (Table 3 and Table 4).

r]Fig 12. Pod: Position (a) Intermediate (b) Above canopy

XY

(a) (b)

Fig 13. Pod: Length (mature
pod) (a) Medium (b) Short

Seed morphological characters

Throughout the mature seed stage, basic
characteristics such as color, lustre, form, armb si
were analyzed in a thorough investigation of seed
morphological characteristics across multiple plant
genotypes. Unlike other common hues like yellow,
. mottled, or black, all 35 genotypes notably showed

(a) (b) _conr?istentdgre;s:n seed (I:olgr. There wash “(tjﬂ?j duijtyer
. in the seeds' lustre; only 2 genotypes had dulisee
Fig 11. Pod: Colour of whereas 33 genotypes had shining seeds (Fig. i4). |
premature pod (a) Green (b) terms of morphology, the majority of the genotypes
Green with pigmented suture (32) showed drum-shaped seeds, whereas a smaller
fraction (3 genotypes) showed oval-shaped seeds (Fi
15). With a range of 1.36g to 4.77g for 100 sedus,
seed size showed a broader variety. Consequehdy, t
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seeds were separated into three size groups: 9 Kauret al (2017) and Mounikat al (2020), who
genotypes of small seeds weighing less than 3g, &8ted notable variations in seed color, lusterpsha
genotypes of medium seeds weighing between 3g aaad size among mungbean genotypes, revealed similar
5g, and 8 genotypes of large seeds weighing maire ttheterogeneity in seed morphological features. &mil
5g. This thorough analysis highlights the genetifindings were reported by Rat al (2024), Destat al
diversity in seed traits, which is crucial for(2024), and Irfanet al (2025), who emphasized the
understanding plant genetics and breeding (Tabled3 significance of seed-related features in germplasm
Table 4). characterisation and breeding initiatives

(@) (b)
Fig 14. Seed: Lusture (a) Dull (b) Shiny

(a)
Fig 15. Seed: Shape (a) Oval (b) Drum

Table 3 : Morphological Traits in Individual Mungbean Genodg

Anthocyanin| Time of Plant Plant | Stem Stem |Leaflet Leaf [Leaf vein| Petiole
S. No. [Germplasm . .~ _|growth . Leaf shape

coloration |flowering habit habit | color |pubescence lobes color| color color
Semi |Indeter- Green Greenish  Green-
1 KH 2241 Present Early erect | minate | -purplel Present | Absent Ovate | Green purple purple
Semi |Indeter- Green Greenish  Green-
2 IC 314523| Absent Early erect | minate | -purplel Present | Absent Ovate | Green purple purple
Semi |Indeter- Green Greenish  Green-
3 IC 348964| Present Early erect | minate | -purplel Present | Absent Ovate | Green purple purple
. Indeter- Green Greenish  Green-
4 |IPM 99-125 Absent Medium| Erect minate |-purple Present | Absent Ovate | Green purple purple
5 TARM 2 Present Medium Semi Inqleter- Green Present | Absent Ovate Dark| Greenish ~ Green-
erect | minate|-purple green purple purple
Semi | Indeter- Greenish  Green-
6 COGG 8 Absent Early erect | minate Green| Present | Absent Ovate | Green purple purple

Semi | Indeter- Greenish
RMG-1028| Present Early erect | minate Green| Present | Absent Ovate | Green purple Green
8 PDM-54 Present Early Semj Indetercreen| Present | Absent Ovate | GreepGreenish Green-
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erect | minatg purple purple
9 PDM-11 Present Early Semi Inqleter- Green Present | Absent Ovate | Greep Green Green-
erect | minate |-purple| purple
10 IC 76499 Present Mediun Semi Ingleter- Green| Present | Absent Ovate Gree1GreenISh Green-
erect | minate purple purple
Indeter-{ Green Greenishl  Green-
11 | 1C 103821 Present Early | Erec .o _purple Present | Absent Ovate | Greep purple purple
12 MH-2-15 Present Mediun Semi Ingleter- Green| Present | Absent Ovate Gree1GreenISh Green-
erect | minate purple purple
13 IC 305291| Present Early Semi Inqleter- Green| Present | Absent Ovate Gree1GreenISh Green-
erect | minate purple purple
14 | IPM 312-2| Present Early Semi Ingleter- Green Present | Absent Ovate Gree1GreenISh Green-
erect | minate|-purple purple purple
15 PANT Present Early Semi Inqleter- Green Present | Absent Ovate Gree1GreenISh Green-
MUNG 6 erect | minate|-purple purple purple
16 |PUSA 9531 Present Early Semi | Indeters o present | Absent Ovate |P2%| Green | Green-
erect | minate green purple
17 | IPM302-2| Present | Medium S€Mi |Indeterd o onl present | Abseqt Ovate | Green®reenisf Green-
erect | minate purple purple
Semi | Indeter- Greenish
18 IC 121301| Present Early erect | minate Green| Present | Absent Ovate | Green purple Green
19 | EC 396399 Present Early Spre-|Indeter o0l present | Abseft Ovate | Green®reenisf Green-
ading | minate purple purple
20 |OMG-1045) b oot Early Semi |Indeters o present | Absent Ovate | GreepCreenisi Green-
(PMR) erect | minate purple purple
21 CO6 Present | Medium S |INdeters o onl Present | Abseqt Ovate | GreepCreenisi Green-
erect | minate purple purple
22 HUM-1 Absent Medium semi D_eterm- Green| Present | Absent Ovate | Green Green Green
erect | inate
23 IC 373199| Present Early Semi Dgterm- Green| Present | Absent Ovate | Green Green Green-
erect | inate purple
24 IC 417873| Absent Early Semi Dgterm- Green| Present | Absent Ovate | Green Green Green-
erect | inate purple
25 IC 73395 Present Early semi In(jeter- Green| Present | Absent Ovate Gree1GreenISh Green
erect | minate purple
26 | LGG-460 | Present | Mediun S€Mi |INdetery o onl present | Abseft Ovate | D2rk|Greenish  Green-
erect | minate green purple | purple
27 IC 119033| Present Early semi Dgterm- Green| Present | Absent Ovate Gree1GreenISh Green
erect | inate purple
28 PDM-139 Present Early Semi Dgterm- Green Present | Absent Ovate Gree1GreenISh Green
erect | inate |-purple purple
29 | EC 520026 Present Early semi Dgterm- Green Present | Absent Ovate Gree1GreenISh Green-
erect | inate |-purple purple | purple
30 | EC520029 Absent Early semi Dgterm- Green Present | Absent Ovate Gree1GreenISh Green-
erect | inate |-purple purple | purple
31 | EC 520038 Present Early Semi D_eterm- Green Present | Absent Ovate Dark Green Green-
erect | inate |-purple| green purple
32 | EC520041 Present Early Semi In(_ieter- Green| Present | Absent Ovate Gree1GreenISh Green
erect | minate purple
33 Virat Present Early semi Indeter- Green Present | Absent Ovate Gree1GreenISh Green-
(check 1) erect | minate [-purple purple | purple
34 Shikha Absent Early Semi Inqleter- Green| Present | Absent Ovate Dark Green Green
(check 2) erect | minate green
35 MH 421 Present Early Semi In(_ieter- Green Present | Absent Ovate Gree1GreenISh Green-
(check 3) erect | minate|-purple purple | purple
Conti...
Pod Mature | Mature
Flower | Premature Pod Plant Seed | Seed| Seed
S.No. Germplasm color | pod color pube- position| height pod pod | Seed color lusture |shape size
scence curvature | length
1 KH 2241 Light Green | Prese tAbOVe Short | Straight| Short Green Shiny DruMedium
yellow T canopy
2 IC 314523 Light Green | Prese tlndeter- Short Curved Short Green Shiny Drunbarge
yellow minate
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Green- Above
3 IC 348964 |Yellow| pigmented| Present Medium| Straight | Short Green Shiny OvpalLarge
g
suture canopy
4 IPM 99-125 Light Green PresemtAbove Short | Straight| Short Green Shiny DruMedium
yellow canopy
Green-
5 TARM 2 Yellow | pigmented Presentlrr:]?r?;?g Short | Straight Short Green Shiny Drumedium
suture
6 COGG 8 Light Green Prese tAbove Short Curved Short Green Shiny Druntarge
yellow canopy
Light Above . .
7 RMG-1028 ygllow Green Prese+tcanopy Short | Straight Short Green Shiny Druntarge
8 PDM-54 Light Green | Prese tlndeter- Short | Straight| Short Green Shiny OvalSmall
yellow minate
Light Indeter- . .
9 PDM-11 yellow Green Prese+tminate Short | Straight Short Green Shiny Drunsmall
10 IC 76499 Light Green Preser‘\tAbove Short Curved Short Green Shiny Drumedium
ygllow canopy
11 IC 103821 Light Green Preser‘\tAbove Short | Straight| Short Green Shiny Drunsmall
ye_llow canopy
12 MH-2-15 Light Green Preser‘\tAbove Short | Straight| Short Green Shiny Drunsmall
ygllow canopy
13 IC 305291 Light Green Preser‘\tAbove Short | Straight| Short Green Shiny DruMedium
ygllow canopy
14 IPM 312-2 Light Green Preser‘\tAbove Short | Straight| Short Green Shiny DruMedium
ygllow canopy
15 | PANT MUNG 6 Light Green Preser‘\tAbove Short | Straight| Short Green Shiny DruMedium
ygllow canopy
16 PUSA 9531 Light Green Preser‘\tAbove Short | Straight| Medium Green Shiny| Drum Small
ygllow canopy
17 IPM 302-2 Light Green Preser‘\tAbove Short | Straight| Short Green Shiny Druntarge
ygllow canopy
18 IC 121301 Light Green Preser*ntAbove Short | Straight| Short Green Shiny DruMedium
ygllow canopy
19 EC 396399 Light Green Preser‘\tAbove Short Curved | Medium Green Shiny| Drum Large
yellow canopy
OMG-1045 Light Above . . .
20 (PMR) yellow Green Prese+tcanopy Short | Straight| Short Green Shiny DruMedium
21 CO6 Light Green Preser*ntAbove Short Curved Short Green Shiny Druntarge
ye_IIow canopy
22 HUM-1 Light Green Preser‘\tAbove Short Curved Short Green Shiny DrulMedium
ygllow canopy
23 IC 373199 Light Green Preser‘\tAbove Short | Straight| Short Green Dull DrgmSmall
ygllow canopy
24 IC 417873 Light Green Preser*ntAbove Short | Straight| Medium Green Shiny| Drum Small
ye_IIow canopy
25 IC 73395 Light Green Preser‘\tAbove Short Curved | Medium Green Shiny| Drum Small
yellow canopy
26 LGG-460 Yellow| Green Prese tAbove Short Curved | Medium Green Shiny| DrumMedium
canopy
27 IC 119033 Light Green Preser*ntAbove Short Curved Short Green Shiny DruMedium
ye_IIow canopy
28 PDM-139 Light Green Preserl]tlnqeter' Short | Straight Short Green Shiny OvalSmall
yellow minate
Green Above
29 EC 520026 |Yellow| pigmented|Present Short | Straight Short Green Shiny DrulMedium
suture canopy
30 EC 520029 Light Green Prese tAbove Short Curved Short Green Shiny DrulMedium
ye_IIow canopy
31 EC 520038 Light Green Preser‘\tAbove Short | Straight| Medium Green Shiny| DrumMedium
ye_IIow canopy
32 EC 520041 yléﬁg\fv Green Prese+t§nogsy Short Curved Short Green Dull DrymLarge
33 Virat (check 1) | Light Green PresemtAbove | Short | Straightf Medium Green Shiny| DrumMedium
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yellow canopy
Shikha Yellow Green Presel Above
(check 2) canopy
MH 421 tAbove

(check 3) canopy

—

34 Short | Straight Short Green Shiny Drumedium

35 Short | Straight Short Green Shiny Drumedium

Yellow Green Prese+

Table 4 : Frequency Distribution of Morphological Traits inuMgbean Genotypes

S- | Characteristics | S€nowpe | Percentage
no. frequency | contribution

5 15.62

Name of genotypes

IPM 99-125, IC 314523, COGG 8, IC 417873, EC

520029

KH 2241, IC 348964, TARAM-2, RMG-1028, PDM-

Hypocotyle: 54, PUSA 9531, PANT MUNG 6, IPM 312-2, IC

1 anthocyanin 305291, MH-2-15, IC 103821, IC 76499, PDM-11,

colouration 27 84.37 IPM 302-2, IC 121301, EC 396399, OMG-1045

(PMR, CO 6, IC 373199, IC 417873, IC 73395, LGG-

460, IC 119033, PDM-139, EC 520026, EC 520038,

EC 520041

KH 2241, IC 314523, IC 348964, COGG 8, RMG-

1028, PDM-54, PDM-11, IC 103821, IC 305291, IPM

312-2, PANT MUNG 6, PUSA 9531, IC 121301, EC

396399, OMG-1045 (PMR), IC 373199, IC 417873

IC 73395, IC 119033, PDM-139, EC 520026, EC

520029, EC 520038, EC 520041

o5 IPM 99-125, TARAM-2, IC 76499, MH-2-15, IPM
302-2, CO 6, HUM-1, LGG-460

0 0 NIL

2 6.25 IPM 99-125, IC 103821

KH 2241, IC 314523, IC 348964, TARAM-2, COGG

8, RMG-1028, PDM-54, PDM-11, IC 76499, MH-2-

15, IC 305291, IPM 312-2, PANT MUNG 6, PUSA

29 90.62 9531, IPM 302-2, IC 121301, CO 6, HUM-1, IC

373199, IC 417873, OMG-1045 (PMR), IC 73395,

LGG-460, IC 119033, PDM-139, EC 520026, EC

520029, EC 520038, EC 520041

1 3.12 EC 396399

HUM-1, IC 373199, IC 417873, IC 119033, PDM-

139, EC 520026, EC 520029, EC 520038

KH 2241, IC 314523, IC 348964, IPM 99-125,

TARAM-2, COGG 8, RMG-1028, PDM-54, PDM-11,

IC 76499, IC 103821, MH-2-15, IC 305291, IPM 312-

2, PUSA 9531, PANT MUNG 6, IPM 302-2, IC

121301, EC 396399, OMG-1045 (PMR), CO 6, IC

73395, LGG-460, EC 520041

COGG 8, RMG-1028, PDM-54, IC 76499, MH-2-15,

IC 305291, PUSA 9531, IC 417873, IC 373199,

19 59.37 HUM-1, CO 6, OMG-1045 (PMR), EC 396399, IC

119033, IC 121301, IPM 302-2, IC 73395, LGG-460,

EC 520041

KH 2241, IC 314523, IC 348964, IPM 99-125,

TARAM-2, PDM-11, IC 103821, IPM 312-2, PANT

MUNG 6, PDM-139, EC 520026, EC 520029, EC

520038

0 0 NIL

6 | Stem: pubescenge O 0 NIL

24 75
Time of
flowering

Plant: growth
habit

4 Plant: habit
24 75

5 Stem: colour

13 40.62
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32

100

COGG 8, RMG-1028, PDM-54, IC 76499, MH-2-15
IC 305291, PUSA 9531, IC 417873, IC 373199,
HUM-1, CO 6, OMG-1045 (PMR), EC 396399, IC

119033, IC 121301, IPM 302-2, IC 73395, LGG-460,

EC 520041, KH 2241, IC 314523, IC 348964, IPM
99-125, TARAM-2, PDM-11, IC 103821, IPM 312-2

PANT MUNG 6, PDM-139, EC 520026, EC 520029,

EC 520038

Leaflet: lobes
(terminal)

32

100

COGG 8, RMG-1028, PDM-54, IC 76499, MH-2-15
IC 305291, PUSA 9531, IC 417873, IC 373199,
HUM-1, CO 6, OMG-1045 (PMR), EC 396399, IC

119033, IC 121301, IPM 302-2, IC 73395, LGG-460,

EC 520041, KH 2241, IC 314523, IC 348964, IPM
99-125, TARAM-2, PDM-11, IC 103821, IPM 312-2

PANT MUNG 6, PDM-139, EC 520026, EC 520029,

EC 520038

NIL

NIL

Leaf: shape
(terminal)

32

100

COGG 8, RMG-1028, PDM-54, IC 76499, MH-2-15
IC 305291, PUSA 9531, IC 417873, IC 373199,
HUM-1, CO 6, OMG-1045 (PMR), EC 396399, IC

119033, IC 121301, IPM 302-2, IC 73395, LGG-460D,

EC 520041, KH 2241, IC 314523, IC 348964, IPM
99-125, TARAM-2, PDM-11, IC 103821, IPM 312-2
PANT MUNG 6, PDM-139, EC 520026, EC 520024
EC 520038

NIL

NIL

Leaf: colour

28

87.5

IC 348964, IC 314523, KH 2241, IPM 99-125, CO(Q
8, RMG-1028, PDM-54, PDM-11, IC 76499, IC
103821, MH-2-15, IC 305291, IPM 312-2, PANT
MUNG 6, IC 121301, IPM 302-2, OMG-1045 (PMR
CO 6, EC 396399, HUM-1, IC 373199, IC 417873,
73395, IC 119033, PDM-139, EC 520026, EC
520029, EC 520041

12.5

TARAM-2, PUSA 9531, LGG-460, EC 520038

10

18.75

PDM-11, PUSA 9531, HUM-1, IC 373199, IC
417873, EC 520038

Leaf: vein colour

26

81.25

KH 2241, IC 314523, IC 348964, IPM 99-125,
TARAM-2, COGG 8, RMG-1028, PDM-54, IC

76499, IC 103821, MH-2-15, IC 305291, IPM 312-2

PANT MUNG 6, IPM 302-2, IC 121301, EC 396394
OMG-1045 (PMR), CO 6, IC 73395, LGG-460, IC
119033, PDM-139, EC 520026, EC 520029, EC
520041

NIL

11

Petiole: colour

21.87

RMG-1028, IC 121301, HUM-1, IC 73395, IC
119033, PDM-139, EC 520041

25

78.12

KH 2241 IC 314523 IC 348964 IPM 99-125

TARAM-2, COGG 8, PDM-54, PDM-11, IC 76499,
IC 103821, MH-2-15, IC 305291, IPM 312-2, PANT|
MUNG 6, PUSA 9531, IPM 302-2, EC 396399,

’1

1€

),
IC

),

OMG-1045 (PMR), CO 6, IC 373199, IC 417873,
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LGG-460, EC 520026, EC 520029, EC 520038

NIL

12

12.5

IC 348964, TARAM-2, LGG-460, EC 520026

Flower: colour of
petal (standard)

28

87.5

KH 2241, IC 314523, IPM 99-125, COGG 8, RMG-
1028, PDM-54, PDM-11, IC 76499, IC 103821, MH
2-15, IC 305291, IPM 312-2, PANT MUNG 6, PUS
9531, IPM 302-2, IC 121301, EC 396399, OMG-10
(PMR), CO 6, HUM-1, IC 373199, IC 417873, IC
73395, IC 119033, PDM-139, EC 520029, EC
520038, EC 520041

13

Pod: colour of
premature pod

29

90.6

KH 2241, IC 314523, IPM 99-125, COGG 8, RMG-
1028, PDM-54, PDM-11, IC 76499, IC 103821, MH
2-15, IC 305291, IPM 312-2, PANT MUNG 6, PUS
9531, IPM 302-2, IC 121301, EC 396399, OMG-10
(PMR), CO 6, HUM-1, IC 373199, IC 417873, IC

73395, LGG-460, IC 119033, PDM-139, EC 5200298,

EC 520038, EC 520041

9.37

IC 348964, TARAM-2, EC 520026

14

NIL

Pod: pubescenc

11

32

100

COGG 8, RMG-1028, PDM-54, IC 76499, MH-2-15
IC 305291, PUSA 9531, IC 417873, IC 373199,
HUM-1, CO 6, OMG-1045 (PMR), EC 396399, IC
119033, IC 121301, IPM 302-2, IC 73395, LGG-46
EC 520041, KH 2241, IC 314523, IC 348964, IPM
99-125, TARAM-2, PDM-11, IC 103821, IPM 312-2
PANT MUNG 6, PDM-139, EC 520026, EC 520024
EC 520038

15

Pod: position

27

84.37

KH 2241, IC 348964, IPM 99-125, COGG 8, RMG-
1028, IC 76499, IC 103821, MH-2-15, IC 305291,

IPM 312-2, PANT MUNG 6, PUSA 9531, IPM 302-
IC 121301, EC 396399, OMG-1045 (PMR), CO 6,

HUM-1, IC 373199, IC 417873, IC 73395, LGG-46(
IC 119033, EC 520026, EC 520029, EC 520038, E|
520041

15.62

IC 314523, TARAM-2, PDM-54, PDM-11, PDM-13

NIL

16

Plant: height

31

96.87

KH 2241, IPM 99-12, IC 314523, TARAM-2, COGG
8, RMG-1028, PDM-54, PDM-11, IC 76499, IC
103821, MH-2-15, IC 305291, IPM 312-2, PANT
MUNG 6, PUSA 9531, IPM 302-2, IC 121301, EC
396399, OMG-1045 (PMR), CO 6, HUM-1, IC
417873, IC 373199, IC 73395, LGG-460, IC 11903
PDM-139, EC 520026, EC 520029, EC 520038, E(
520041

C

p

_UU

3.12

IC 348964

NIL

17

Pod: curvature of
mature pod

21

65.62

EC 520026, KH 2241, IC 348964, IPM 99-125,
TARAM-2, RMG-1028, PDM-54, PDM-11, IC
103821, MH-2-15, IC 305291, IPM 312-2, PANT
MUNG 6, PUSA 9531, IPM 302-2, IC 121301, OM(
1045 (PMR), IC 373199, IC 417873, PDM-139, EC
520038

11

34.37

IC 314523, COGG 8, IC 76499, EC 3963996C0O
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HUM-1, IC 73395, LGG-460, IC 119033, EC 520029,
EC 520041
KH 2241, IC 314523, IC 348964, IPM 99-125,
TARAM-2, COGG 8, RMG-1028, PDM-54, PDM-11,
IC 76499, IC 103821, MH-2-15, IC 30529, IPM 312
Pod: length 2, PANT MUNG 6, IPM 302-2, IC 121301, OMG-
(mature pod) 1045 (PMR), CO 6, HUM-1, IC 373199, IC 119033
PDM-139, EC 520026, EC 520029, EC 520041
18.75 PUSA 9531, EC 396399, IC 417873, IC 73395, LGG-
' 460, EC 520038
0 0 NIL
0 0 NIL
COGG 8, RMG-1028, PDM-54, IC 76499, MH-2-15,
IC 305291, PUSA 9531, IC 417873, IC 373199,
HUM-1, CO 6, OMG-1045 (PMR), EC 396399, IC
119033, IC 121301, IPM 302-2, IC 73395, LGG-460,
EC 520041, KH 2241, IC 314523, IC 348964, IPM
99-125, TARAM-2, PDM-11, IC 103821, IPM 312-2,
PANT MUNG 6, PDM-139, EC 520026, EC 520029,
EC 520038
0 0 NIL
0 0 NIL
KH 2241, IC 314523, IC 348964, IPM 99-125,
TARAM-2, COGG 8, RMG-1028, PDM-54, PDM-11,
IC 76499, IC 103821, MH-2-15, IC 305291, IPM 312-
30 93.75 2, PANT MUNG 6, PUSA 9531, IPM 302-2, IC
121301, EC 396399, OMG-1045 (PMR), CO 6, HUM-
1, 1C 417873, IC 73395, LGG-460, IC 119033, PDM-
139, EC 520026, EC 520029, EC 520038
6.25 IC 373199, EC 520041
9.37 IC 348964, PDM-54, PDM-139
KH 2241, IC 314523, IPM 99-125, TARAM-2,
COGG 8, RMG-1028, PDM-11, IC 76499, IC 103821,
MH-2-15, IC 305291, IPM 312-2, PANT MUNG 6,
29 90.62 PUSA 9531, IPM 302-2, IC 121301, EC 396399,
OMG-1045 (PMR), CO 6, HUM-1, IC 373199, IC
417873, IC 73395, LGG-460, IC 119033, EC 520026,
EC 520029, EC 520038, EC 520041
PDM-54, PDM-11, IC 103821, MH-2-15, PUSA
9531, IC 373199, IC 417873, IC 73395, PDM-139
KH 2241, IPM 99-125, TARAM-2, IC 76499, IC
305291, IPM 312-2, PANT MUNG 6, IC 121301,
OMG-1045 (PMR), HUM-1, LGG-460, IC 119033,
EC 520026, EC 520029, EC 520038
IC 314523, IC 348964, COGG 8, RMG-1028, IPM
302-2, EC 396399, CO 6, EC 520041

26 81.25
18

19 Seed: colour 32 100

20 Seed: lusture

w(N

21 Seed: shape

9 28.12

Seed: size
(weight of 100
22 seeds) 15 46.87

8 25

Conclusion improvement initiatives, genotype identificatiomda
é{ﬁtrietal differentiation. Despite the fact that all
(Vigna radiatalL. Wilczek) found significant variation genotypes hagl un_lformly green seeds, there wasat gr
in a number of qualitative and quantitativedeal of variation in the size, sha.pe, and lustethef
morphological characteristics, underscoring thgc€dS: suggesting that the materials under stutlyaha

significance of morphological characterization o Ni9h degree of genetic diversity.

The current study on 35 genotypes of mungbe
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The majority of genotypes exhibited semi-ereddesai K. and Modi N. (2023). Morphological charaization
growth habits, compact plant size, and green metiol and multlva_nate an_aly5|s of different genotypes of
with purple splashes, all of which demonstrated the ™Mungbean \igna radiata .) R. WILCZEK). Vidya-a

. . L . journal of gujarat university2(2), 267-275.
stability and adaption of significant vegetativatteges. . .- K.T.. Jeon Y.A. Shin M.J.. Choi Y.M., Le& Jand

The significance of vegetative morphology in afflegt Yoon H.M. (2024). Univariate and multivariate arsigy
photosynthetic efficiency, plant development, and of phenotypic traits in mung beans reveals diversit
genotype classification was further highlighted by among Korean, Indian, and Chinese accessilinsean

variations in stem pigmentation, pubescence, leaf Journal of Plant Resources37(3) 270-306. 10.7732/

color, and leaf vein color. Significant diversityass Dikshlﬂp{-.lz}QZAf:]Sfl?ellrs]éZ?'l'o Singh N.K.. Koundal K.R.aiisa
also .Seen in floral CharaCte.nStlcs including ﬂng K.C., Chandra N., Tickoo J.L. and Sharma T.R. (3007
duration and petal color, which may have an impact Genetic differentiation of Vigna species by RAPDRR)
maturity  grouping, p0|.||n_at|0n b?hf_iVlor._ and and SSR marker8iologia Plantarum51, 451-457. DOI:
reproductive efficiency. Similarly, variations inogh 10.1007/ s10535-007-0097-3

color, pubescence, length, and curvature may havefeng L., Ma J, Yu J, Ren J. and Jiao X. (2026).

impact on market acceptance, processing quality, an Comprehensive Evaluation of Mung Bean Germplasm
harvesting efficiency Resources Based on DUS Test Characterisitants

15(6), 932.

Overall, the study showed that morphologicabayacharan and Tripathi K. (2020). Genetic varighil
descriptors are useful instruments for determining character association and path coefficient analysis
desired features for breeding, preserving varietal Mungbean \igna radiata (L) Wilczek). Legume

purity, and evaluating genetic diversity. For upi Ef;jarCh 43(2) 163-168. https://doi.org/10.18805/LR-

genetic improvement initiatives targeted at Cr@ptinnternational Union for the Protection of New Vaiés of
high-yielding, consumer-preferred, and climate-  Pplants (UPOV). General Introduction to the Examiorat
resilient cultivars, the observed variety among the of Distinctness, Uniformity and Stability (TG/1/3);
mungbean genotypes offers valuable base data. UPOV: Geneva, Switzerland, 2022.

Additionally, our results support the preservatammd 'fan M., Bhat M.A., Rashid U., Alwutayd K.M., Al Boud
effective use of mungbean germplasm for food sgcuri M. Jalal AS., Dar ZA., Nasseer S. and Wani M.A

. . - (2025). Genetic diversity assessment and morpho-
and sustainable agricultural production. agronomic characterization of mungbeafigfa radiata
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