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ABSTRACT  

Many varieties of bean are widely grown across diverse agro-ecological zones in Nepal, and 

opportunities exist for improving the crops and enhancing their resilience to various biotic and abiotic 

stressors. In this context, an experiment was conducted from June to October 2016 in Khar VDC of 

Darchula district to study the phenotypic traits of nine landraces of bean (Phaseolus vulgaris L.). The 

bean landraces were planted using randomized complete block design in three sites (Dhamidera, 

Dallekh and Sundamunda villages), with three replications in each site for their comparative analysis. 

The study considered the following phenotypic traits: days to emergence, days to 50% flowering, days 

to 90% pod maturity, number of nodes, pod length, pod width, number of pods, number of seeds per 

pod and weight and grain yield for 100 seeds. Kruskal-Wallis test showed significant differences in the 

landraces both within and among locations. KA-17-08-FB and KA-17-04-FB were late flowering (63 

and 65 days respectively) compared to other landraces whereas KA-17-07-FB flowered earliest (within 

42 days). In all three sites, three landraces namely KA-17-07-FB, KA-17-04-FB and KA-17-06-FB 

were found to be relatively more resistant to pest and diseases than other landraces. Eight out of nine 

landraces in Dhamidera and Dallekh villages and seven out of nine in Sundamunda village produced 

seeds greater than 1.0 t/ha. Among the nine varieties KA-17-02-FB was the highest yielding variety, 

with an average yield of 3.8 t/ha. This study is useful for identifying suitable landraces for future 

promotion based on their maturity, grain yield, diseases resistance and other qualitative and 

quantitative characteristics. 
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साराांश  

l;dL g]kfnsf] ljleGg s[lif kof{j/0f ePsf] 7fp+df nufpg] k|rng 5 / To;sf] ;lx tl/sfsf] ljsf; / cg]s lsl;dsf h}ljs tyf 
ch}ljs ;d:ofx?;+u h'Wg tyf cg's"nLt ug]{ ;Defjgfx? k|r'/ 5 . lj?jfsf] cfj/0fsf] cfwf/df cWoog ug]{ p2]Zon] bfr'{nfsf] vf/ 
uf=lj=;= df ( j6f l;dLsf :yfgLo hftx? @)&$ sf] c;f/ b]lv sflt{s dlxgf;Dd nufOsf] lyof] . tL l;dLsf hftx? t'ngfTds 
cWoogsf] p2]Zon] randomized complete block design (RCBD) ljlwåf/f ltg :yfgdf -wfld8]/f, bNn]v / ;'G8d'G8 ufp+df_ 
nufOsf] lyof] / x/]s hft k|To]s :yfgdf ltg 7fp+df nufOPsf] lyof] . cWoogn] lgDg cfj/0f;DaGwL u'0fx? ;d]6]sf] lyof]M pld|g 
nfUg] lbg, %) k|ltzt km"n km"Ng] lbg, () k|ltzt sf]iff kfSg] lbg, uf+7f]sf] ;+Vof, sf]iffsf] nDafO, sf]iffsf] rf}8fO, sf]iff ;+Vof, k|lt 
sf]iff ljp ;+Vof / !)) bfgfsf] tf}n . 8f6f ljZn]if0f u/L l;dLx?sf] hftsf] aLrdf ljlzi6 ?kn] km/s 5 5}g x]g{ Kruskal-Wallis 
ljlw ckgfOPsf] lyof] . gf} j6f dWo] KA-17-08-FB / KA-17-04-FB -qmdzM ^# lbg / ^% lbgdf km"Ng]_ hftx? cln 9Lnf] km"Ng] 
kfOof] eg] KA-17-07-FB ;a}eGbf rf+8} km"Ng] -$@ lbg_ kfOof] . ;a} 7fp+df ltgj6f hftx? h:t}M KA-17-07-FB, KA-17-04-

FB and KA-17-06-FB c? hftsf] t'ngfdf cln a9L /f]u / ls/f ;xg ;Sg] kfOof] . jLpsf] pTkfbgsf] xsdf, wfld8]/f / 

Journal of Nepal Agricultural Research Council 

Vol. 6:1-13, March 2020 

ISSN: 2392-4535 (Print), 2392-4543 (Online) 

DOI: https://doi.org/10.3126/jnarc.v6i0.28109 

mailto:kamal.aryal@icimod.org
https://orcid.org/0000-0001-6154-8844
mailto:pashupati.chaudhary@icimod.org
mailto:spoudel@ucsc.edu
mailto:ram.chaudhary53@gmail.com
mailto:Krishnahari.ghimire@yahoo.com
mailto:dees_shrestha@hotmail.com
mailto:joshibalak@yahoo.com


Diversity of bean landraces by K Aryal et al 

2 

 

bNn]vdf gf} j6f dWo] c7j6f / ;'G8d'G8df gf] j6fdWo] ;ftj6f hftx? ! 6g k|lt x]S6/eGbf a9L ePsf] kfOof] . gf}j6f dWo] KA-

17-02-FB ;a}eGbf a9L pTkfbg lbg] kfOof] h;sf] pTkfbg #=* 6g k|lt x]S6/ dfkg ul/Psf] lyof] . o; cWoogn] kfSg] ;do, 
pTkfbg, /f]u ls/fsf] k|sf]k / cGo u'0fx?sf] cfwf/df :yfgLo 7fp+df ;'xfpbf] hftx? 5gf}6 ug{ d2t ug]{5 . 

 
INTRODUCTION 

Nepal makes for about 0.4% of the world’s pulse-growing area and production capacity. The 

country’s varied climatic and environmental conditions provide prospects for growing many different 

species of legumes. In Nepal, pulses (including soybeans) are farmed on 10% of the total cultivated 

land area, and they rank fourth in terms of cultivated-area size, after rice, wheat, and maize. In total, 

grain legumes are grown on 311,382 ha of land, with production and productivity figures of 368,741 

tons and 1.18 t/ha, respectively (http://agrinepal.blogspot.com/2013/07/status-and-future-prospects-of-

pulses.html). Different types of legumes are cultivated and consumed as vegetables and pulses in 

Nepal. Legumes are very important source of protein for marginal farmers as well as vegan people. 

They also enrich nitrogen and organic matter to the soil. About 32.2% higher nitrogen was found in 

the fields where legume was inter-cropped with maize than the mono-cropped maize fields (Shrestha 

et al 2008). 

 
Common bean (Phaseolus vulgaris L.) is an important legume cash crop cultivated in a wide range of 

agro-climatic conditions from Tarai (300m amsl) to high hill (2500m amsl) of Nepal, especially in 

mountain districts such as Jumla, Humla, Mustang, Rasuwa, Solukhumbu, etc, where mixed landraces 

with varying morphologies are cultivated. Nepal’s hills and mountains are rich in bean diversity, and 

some landraces have unique characteristics (KC et al 2016, Joshi et al 2017a). Common beans grown 

in high-hill have better taste and are considered more nutritious compared to the beans grown in Terai 

region of Nepal. More recently, this crop is commonly grown along with kidney bean, fetches good 

return and have well established market (Neupane et al 2008, Muchui et al 2008, Shrestha et al 2011, 

Neupane and Vaidya 2002). 

 

People from low plains (below 500 m asl) usually plant red kidney beans in the winter as monoculture 

and it is an important part of cuisine. In the hill (500 – 1600 masl) french beans, both pole and bush 

types, are cultivated usually during summer to autumn for consuming leaves and fresh green pods as 

green vegetables. In the high hills and mountains (1600- 2500 masl) dried shelling beans are planted 

during summer to autumn along with maize and also in apple orchards (Pandey et al 2011). 

 
The research solely on grain legumes is relatively low in Nepal. Limited studies are conducted on 

french beans in different parts of the country but multi-location trials are rarely done. For instance, 

Neupane et al (2008) investigated 100 accessions of local and exotic beans using agro-morphological 

characteristics in order to assess variability and potentials of germplasm for varietal improvement 

programs. An on-farm evaluation in participatory varietal trials suggested that Jumli farmers preferred 

PB0001, PB0002, and PB0048 genotypes among the evaluated accessions due to medium growth 

habit, tolerance to disease early maturing nature, high yielding, good seed size and color (Chhetri and 

Bhatta 2017). A study conducted at Regional Agriculture Research Station (RARS) Lumle, Kaski by 

Pandey et al (2011) on 18 exotic and indigenous french bean genotypes of western hills, revealed that 

there is good variation in bean genotypes. Another study by Pandey et al (2012), conducted to 

understand the response of pole type french beans to sowing dates, showed significant effects in yield 

and yield attributes among three different varieties studied. All the yield attributes such as early 

flowering, widest pods, fresh pod yield, and longest pods were highest in all the varieties planted in 

mid-August. Mid-August was considered the best time for sowing the crop to obtain the highest pod 

yield in mid-hill.  

 
The study of agronomical characteristics of genotypes is very important to identify suitable genotypes 

for an area which can fulfill the needs of marginalized farmers (Sheikh et al 2017) and because of just 

only two modern varieties (Joshi et al 2017b) in the country. Characterization of agronomical traits 

also helps to find out useful characters which could be used in breeding programme to enhance grain 

yield and biotic and abiotic stress tolerance. The main objective of the study was to assess the agro-

http://agrinepal.blogspot.com/2013/07/status-and-future-prospects-of-pulses.html
http://agrinepal.blogspot.com/2013/07/status-and-future-prospects-of-pulses.html
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morphological characteristics of the bean landraces available in the study sites and select most 

suitable landraces for future promotion. It also aimed to produce seeds of the local rare and 

economically important landraces for the future out-scaling and up-scaling.  

 
MATERIALS AND METHODS 

Geographical location of study area  

The study was conducted in three villages namely Dallekh (2146 masl), Sundamunda (1862 masl) and 

Dhamidera (1536 masl) of Khar VDC, Darchula, Nepal (Figure 1). The sites were selected as they 

represent three different elevation gradients with the difference of about 300 meters from Dhamidera 

to Sundamunda and Dallekh. The sites having similar aspects (Southeast face), soil and nutrients 

condition and water availability were identified for the experiments. The site selection was carried out 

with combined objectives of conducting the experiment and also for the demonstration. 

 

 

Figure 1. Experimental research sites in Khar. 

 
Establishment of diversity blocks and experimental plots 

The diversity blocks and experimental plots of nine bean varieties were established in three different 

sites of Khar VDC. The diversity blocks were meant for the display of different varieties of beans 

grown by the farmers in and around the VDC in order to increase awareness among people. A total of 

20 seeds of each variety were sown in the diversity blocks. The beans were planted on 27th June 2016. 

The maximum and minimum temperature range during the crop growing period was 22°C and 13°C 

in June to 16°C and 5°C in October.  

 

Besides the diversity blocks, experimental plots were arranged in a randomized complete block design 

with three replications. The plant to plant distance for the determinate bush type was maintained 60 

cm × 20 cm and the indeterminate type was 75 cm × 30 cm. One treatment consisted of mixed 

varieties of beans, which was used as control. The cultivation of bean mixture is a common practice in 

high mountains and especially with landraces. The experimental blocks were managed using local 

farmers’ practice making sure that all the plots in all three sites received same inputs and treatments 

except genotype. All the seeds planted are collected from farmers from Khar VDC (See Table 1). The 

beans planted along with the collection number from Genebank are in Table 1. 
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Table 1. Details of 9 bean landraces tested along with the collection number from the Genebank 

Collection 

number 

Local name Collection from Grain color 

District VDC Altitude (m) 

KA-17-08-FB Seto sotta Darchula Khar 1500-2150 masl Creamy White 

KA-17-07-FB Temase rato Darchula Khar 1500-2150 masl Maroon 

KA-17-02-FB Kaleji kirmire Darchula Khar 1500-2150 masl Dark blood with white spots 

KA-17-05-FB Marma sotta Darchula Khar 1500-2150 masl Yellow peach 

KA-17-09-FB Asali rajma 

(Seto kirmire) 

Darchula Khar 1500-2150 masl White with black and red 

stripes 

KA-17-03-FB Rato kirmire Darchula Khar 1500-2150 masl Bran Red with white dots 

KA-17-04-FB Ankhe thulo Darchula Khar 1500-2150 masl Light maroon with black 

shaded 

KA-17-01-FB Batulo sotta Darchula Khar 1500-2150 masl Yellow flax 

KA-17-06-FB Local kalo Darchula Khar 1500-2150 masl Black 

 
Phenotypic characterization 

Both qualitative and quantitative traits were considered for the characterization of bean landraces. For 

qualitative traits, we took into account plant type (germination type, plant growth habit and leaf 

shape), pod characters (immature pod color, pod color at maturity, pod curvature of fully expanded 

immature pod, pod break orientation, pod break position, pod surface of fully expanded immature 

pod), seed characters (seed shape and color) and occurrence of disease and pests. For quantitative 

traits, we considered days to germination, days to flowering, days to pod maturity, seed per pod, 100 

seed weight and yield. For each genotype, five plants per replication were measured. The data were 

noted at regular intervals on all three sites. Scoring and measurements of agro-morphological 

characters were done based on the international descriptor developed by IBPGR (International Board 

for Plant Genetic Resources) descriptors for Phaseolus vulgaris (IBPGR 1982). 

 

The date of germination, flowering and pod maturity were recorded based on the 50% occurrence.  

The date when 80% of the pods matured was noted for pod maturity. Node number was recorded after 

flower set from base to first axillary inflorescence in the indeterminate type and from base to terminal 

inflorescence in the determinate type. The average was taken from mean of 5 randomly selected 

plants. The measurement of pod length and width was taken at the broadest part of the pod and 

measurements were averaged from 5 randomly selected plants of each landrace. The number of seeds 

per pod was also averaged from 5 randomly selected plants. For the seed weight, 100 healthy seeds 

were selected and weighed in the weighing machine in seed laboratory of Genebank, NARC and the 

average weight was taken from 5 samples for each landrace of bean.  

 

Statistical analysis 

The important qualitative characteristics noted for the study were germination type, plant growth type, 

leaf color, pod color (immature and mature), seed color, seed shape, pod curvature, beak orientation, 

etc. The quantitative characteristics analyzed were days to germination, days to 50% flowering, days 

to 50% pod maturity, pod length, pod breadth, number of seeds per pod, 100 seed weight and node 

number.  The yield per square meter was calculated and then converted into tons per hectare (t/ha). 

 

The analysis was done using Excel and statistical software R 3.1.3 for Windows. The comparison 

between varieties and differences in quantitative characteristics in three different sites were done 

using Krushkal-Wallis test (Kruskal and Wallis 1952). Kruskal-Wallis test, a rank-based 

nonparametric test, allows comparison among more than two independent samples or groups of an 

independent variable unlike Mann Whitney test that allows only two samples. Since varieties and sites 

are independent and their numbers are more than two, we used Kruskal-Wallis test. 

 
RESULTS 

The phenotypic characterization of beans planted in Khar showed significant differences in various 

characteristics. This means each bean variety has its own significance and character. The analysis of 

different morphological characters of nine landraces is shown in Table 2 below. 
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Qualitative characteristics 

Qualitative characters used in this study such as germination type, plant growth type, leaf shape, 

immature pod color, pod color at maturity, pod curvature of fully expanded immature pod, pod beak 

position, pod beak orientation, pod surface of fully expanded immature pod, seed shape and seed 

color, occurrence of disease and pest are summarized in Table 2. The evaluation of the qualitative 

variables was carried out based on the descriptors developed by IBPGR (1982). 

 
Table 2. Comparison of bean landraces for various qualitative traits 

NS GT PT PS IP PCM PCEI

P 

PBO PBP Seed 

shape 

Seed 

color 

Leaf 

shape 

KA-17-08-FB E IC G NG Y SC St M C PW T 

KA-17-07-FB E IC G CR R SC D M C M T 

KA-17-02-FB E IC G CSG PYCS SC St NM C DRCS Q 

KA-17-05-FB E IC P DG PY S St M KS LB T 

KA-17-09-FB E IC G PSG Y S D M C LBPS T 

KA-17-03-FB E DBG  G NG Y S U NM KS RLBS Q 

KA-17-04-FB E IC P NG Y C D M C PBS R 

KA-17-01-FB E IC G NG Y S D M Ro LB Q 

KA-17-06-FB E IC G PSG PY S St M C PB T 
Name of Species (NS); Germination Type (GT): Epigeal (E); Plant Type: Indeterminate Climber (IC), Determinate Bushy 

Growth (DBG); Pod Surface (PS): Glabrous (G), Pubescent (P); Immature pod (IP): Normal Green (NG), Carmine Red 

(CR), Carmine Stripe on Green (CSG), Dull Green (DG), Purple Stripe on Green (PSG); Pod Colour at Maturity (PCM): 

Yellow (Y), Red (R), Pale Yellow Colored Stripes (PYCS), Pale Yellow (PY); Pod curvature of expanded immature pod 

(PCEIP): Slightly Curved (SC), Straight (S), Curved (C); Pod Beak Orientation (PBO): Straight (St), Downward (D), 

Upward (U); Pod Beak Position (PBP): Marginal (M), Non-marginal (NM); Seed Shape (SS): Cuboid (Cu), Kidney Shaped 

(KS), Round (R); Seed Color (SCo): Pure white (PW), Maroon (M), Dark red with cream streaks (DRCS), Light Brown 

(LB), Pure Black (PB),  Purple with black streaks (PBS), Red with light brown streaks (RLBS); Leaf Shape: Triangular (T), 

Quadrangular (Q), Round (R), Light brown with purple streaks (LBPS). 

 
Plant type: All the nine varieties grown for the experiment had an epigeal type of germination which 

shows that these are all Phaseolus vulgaris L. species. Eight out of nine varieties of beans showed 

indeterminate climbing growth type and only one variety (KA-17-03-FB) showed determinate bushy 

growth type. Similarly, five varieties had the triangular shape of leaves, three varieties (KA-17-03-FB, 

KA-17-01-FB and KA-17-02-FB) had quadrangular shape and KA-17-04-FB had round-shaped 

leaves.  

 

Pod characteristics: Regarding immature pod color, pods were classified as dark green, normal 

green, carmine red or other colors. Most of the evaluated genotypes had normal green pods. These 

were KA-17-08-FB, KA-17-03-FB, KA-17-04-FBand KA-17-01-FB. KA-17-07-FB produced 

Carmine red pods and KA-17-02-FB had carmine stripe on green pods. Only KA-17-09-FB produced 

purple stripe on green pods. KA-17-05-FB produced dull green pods. Mature pods or pod color at 

maturity can be classified as yellow, red or other colors. Most of the evaluated genotypes (five) had 

yellow colored pods. These were KA-17-08-FB, KA-17-09-FB, KA-17-03-FB, KA-17-04-FB, and 

KA-17-01-FB. KA-17-07-FB had red-colored matured pods and KA-17-06-FB had pale yellow. Only 

KA-17-02-FB had pale yellow pods with colored stripes. Likewise, curvature of fully expanded 

immature pod was categorized as straight, slightly curved, curved (Figure 2). The difference in pods 

curvature was noted among different varieties. 
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Figure 2. Pod curvature of expanded immature pod. 

 
The position of the pod was straight in KA-17-05-FB, KA-17-03, KA-17-01-FB and KA-17-06-FB, 

slightly curved in KA-17-08-FB, KA-17-07-FB, KA-17-02-FB and KA-17-09-FB and curved in KA-

17-04-FB. The results showed that the pod curvature was found the same for slightly curved (4) and 

straight (4) with only one in a curved category.  

 

Pod beak orientation in beans is upward, downward and straight. Most of the genotypes studied were 

categorized by straight or downward pod beak orientation. It was upward in KA-17-03-FB, straight in 

KA-17-08-FB, KA-17-02-FB, KA-17-05-FB and KA-17-06-FB and downward in KA-17-07-FB, KA-

17-09-FB, KA-17-04-FB and KA-17-01-FB. The pod beak position is categorized as marginal and 

non- marginal. The pod beak orientation was straight orientation in 4, downwards in 4 and upwards in 

only one variety. The position of pod beak was marginal in seven varieties: KA-17-08-FB, KA-17-07-

FB, KA-17-09-FB, KA-17-05-FB, KA-17-04-FB, KA-17-01-FB and KA-17-06-FB and non- 

marginal in 2 varieties which are KA-17-02-FB and KA-17-03-FB.  

 

When the surface of fully expanded immature pod of all the varieties were analyzed, seven varieties 

had glabrous surface (smooth surface without hair) which are KA-17-08-FB, KA-17-07-FB, KA-17-

02-FB, KA-17-09-FB, KA-17-03-FB, KA-17-01-FB and KA-17- 06-FB and two varieties namely 

KA-17-05-FB and KA-17-04-FB had pubescent pod surface (hairy surface). 
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Seed characteristics: Regarding 

seed shape and color, out of 9 

varieties, six varieties had cuboid 

seed shape (KA-17-08-FB, KA-17-

07-FB, KA-17-02-FB, KA-17-09-

FB, KA-17-04-FB and KA-17-06-

FB), one round shape (KA-17-01-

FB) and two kidney-shaped (KA-

17-05-FB and KA-17-03-FB). All 

the nine varieties had variable seed 

color which is one of the identifying 

characteristics and all the local 

names are derived based on the seed 

color (Figure 3). Three varieties 

had only one colored seed color i.e. 

KA-17-08-FB, KA-17-01-FB and 

KA-17-06-FB. All other varieties 

had two colors one of which was 

dark-colored and the other was 

lightcolored.  
Figure 3. Seed shape and color of beans landraces. 

 

Occurrence of disease and pests: The occurrence of diseases and pest were found different in 

different varieties of beans as shown in Table 3. Only three varieties namely KA-17-07-FB, KA-17-

04-FB and KA-17-06-FB were found to be pest and disease resistant in all three sites. KA-17-08-FB 

suffered with dark spots in pods and the pods could not mature properly. For KA-17-09-FB in Dallekh 

site, pods turned black and pest was seen. In KA-17-05-FB, pest was seen and green pods dried due to 

disease in all three sites. Other varieties such as KA-17-02-FB, KA-17-03-FB and KA-17-01-FB 

suffered little harm from the pest.  

      
Table 3. Name of varieties with the occurrence of disease and pest in three sites 

Name of the 

varieties 

Occurrence of disease/pest 

Dhamidera Sundamunda Dallekh 

KA-17-08-FB + + + (dark spots in pods) 

KA-17-07-FB - - - 

KA-17-02-FB + + + 

KA-17-05-FB + (pods dried of disease) + (pods dried of disease) + (pods dried of disease) 

KA-17-09-FB - - + (green pods turned black) 

KA-17-03-FB + + + 

KA-17-04-FB - - - 

KA-17-01-FB + + + 

KA-17-06-FB - - - 
+ pest seen; - pest not seen. 

 

Quantitative characteristics 

Plant growth behavior: Days to germination determines which variety germinates early and which 

germinates late. All the varieties took 3 to 4 days to germinate in Dhamidera and 4 to 6 days in 

Sundamunda and Dallekh (Table 4). The 50% flowering dates differed in different varieties and in 

three sites. The 50% flowering occurred earliest in Dhamidera in all the varieties and late in Dallekh. 

KA-17-08-FB and KA-17-04-FB were very late flowering varieties compared to all other varieties 

which normally took fewer days to flower. In Dhamidera, KA-17-08-FB took 61 days and KA-17-04-

FB took 63 days and the other seven varieties flowered 50% between 40 to 42 days. In Sundamunda, 

KA-17-08-FB took 65 days and KA-17-04-FB took 66 days and others took 40 to 45 days to flower 

50%. In Dallekh, KA-17-08-FB took 64 days and KA-17-04-FB took 67 days and other varieties took 

42 to 46 days. In average in all three sites, KA-17-08-FB (Seto sotta) and KA-17-04-FB (Ankhe 
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thulo) took 63 and 65 days respectively as compared to 40 to 46 days to flower for rest of the 

landraces. All other varieties belonged to medium maturing category.  

 

Regarding days to pod maturity, days to 50% pod maturity of a particular variety also describes 

whether the variety is early, medium or late-maturing and determines which varieties can be harvested 

early. Days to 50% pod maturity varied in different varieties and the three sites as well. The pod 

maturity occurred earliest in Dhamidera in all varieties and Sundamunda a bit late and very late in 

Dallekh. In Dhamidera, KA-17-08-FB and KA-17-04-FB took 96 days and KA-17-01-FB took 92 

days for 50% pod maturity which were very late maturing compared to other varieties which took 72 

to 77 days for pod maturity. In Sundamunda, KA-17-08-FB and KA-17-04-FB took 98 days and KA-

17-01-FB took 97 days while other varieties took 76 to 80 days to pod maturity. In Dallekh, KA-17-

08-FB took 102 days and KA-17-04-FB and KA-17-01-FB took 98 and 96 days respectively, while 

other varieties pod matured in 79 to 85 days. 

 

Seed characteristics: Different varieties had the different numbers of seeds per pod which shows 

each variety had a distinct number of seeds per pod. Five varieties (KA-17-08-FB, KA-17-07-FB, 

KA-17-02-FB, KA-17-01-FB and KA-17-06-FB out of nine had 7 seeds per pod which was more or 

less consistent in all the three sites. Only KA-17-05-FB variety had five seeds per pod in all the three 

sites and KA-17-09-FB had 6 seeds per pod. The lowest number of seeds per pod was of KA-17-04-

FB which had considerably larger seeds which might be the reason for having only four seeds per 

pod. Different varieties had different 100 seed weight. Local kalo KA-17-06-FB had the lowest 100 

seed weight (30.32 g) and KA-17-04-FB had the highest weight of 98.03 g. Six varieties had 100 seed 

weight between 30 to 50 g and two varieties had between 50 to 70 g Large seeded genotypes were 

KA-17-04-FB (98.03 g), KA-17-02-FB(51.225 g) and KA-17-05-FB (64.33 g) having 100 seed 

weight >50 g. 

 
Table 4. Mean performance of various parameters of evaluated landraces in three sites 

Characteristics 

K
A

-1
7

-0
8

 

F
B

 

K
A

-1
7

-0
7

 

F
B

 

K
A

-1
7

-0
2

 

F
B

 

K
A

-1
7

-0
5

-

F
B

 

K
A

-1
7

-0
9

 

F
B

 

K
A

-1
7

-0
3

 

F
B

 

K
A

-1
7

-0
4

 

F
B

 

K
A

-1
7

-0
1

 

F
B

 

K
A

-1
7

-0
6

 

F
B

 

Dhamidera 

Days to germination 
4.3 4.67 5 5 5 5 5.67 6 3 

Days to 50% flowering 61 41 49 41 49 46 63 41 40.33 

Days to 50% pod maturity 
96 61 69 68.67 70 74 96 92.67 74 

Days to 90% pod maturity 109 104 104 104 104 104 104 104 104 

Pod number, n 
9.16 23.3 31.3 32.33 18.33 16.67 9.5 29.67 13.67 

Pod length, cm 12.56 14.4 17.03 16.86 11.83 13.16 15.37 14.23 12.67 

Pod breadth, cm 
1 1.5 1.5 1.5 1 1 2.5 1.5 2 

Seed per pod, n 7 7 7 5 6.33 4 4 7 7 

100 seed weight (g) 
32 37.87 51.22 64.33 37.18 44.96 98.03 48.93 30.32 

Sundamunda 

Days to germination 
4.33 4.33 5 5 5 5 5.67 6 5 

Days to 50% flowering 65 41 49 41 49 46 66 41 41 

Days to 50% pod maturity 
98 67.33 70 69.67 70.67 76.33 98 91 75 

Days to 90% pod maturity 109 104 104 104 106 104 104 104 104 

Pod number, n 
12.33 17 29.33 19.33 15.67 12.67 7.83 23 12 

Pod length, cm 13.4 14.06 17.1 16.67 11.46 12.3 14.16 14.13 11.67 

Pod breadth, cm 
1 1 1.5 1.5 1 1 2.5 1.5 2 
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Characteristics 
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K
A
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K
A

-1
7

-0
1

 

F
B

 

K
A

-1
7

-0
6

 

F
B

 

Seed per pod, n 6.67 7 7 5 6 4 4 7 7 

100 seed weight (g) 
33 37.2 50.67 63.76 36.43 44.53 97.36 49 29.73 

Dallekh 

Days to germination 
4 5 4.3 4.67 4.3 4.3 4.67 5 5 

Days to 50% flowering 64 42 41 41 41 43 67 42.3 41 

Days to 50% pod maturity 
102 67.3 90 69.67 71.67 75 98 96 75 

Days to 90% pod maturity 109 104 104 94 104 97 104 104.67 104 

Pod number, n 
9.67 14 20.33 18 12 15.33 10.33 20.67 12.67 

Pod length, cm 13.93 15 16.93 15.67 11.67 12.83 12.9 14.56 12 

Pod breadth, cm 
1 1.5 1.78 1.5 1 1.93 2.16 2.1 1.93 

Seed per pod, n 7 8.3 6 5 5.67 4 4 7 7 

100 seed weight (g) 
35.33 36.76 51.4 63.36 37 43.43 96.95 48.51 30.3 

   
Yield parameters: The yield for all the nine varieties was calculated and significant differences were 

noted. There was a significant difference in yield in three sites as well. All the varieties except KA-

17-08-FB (highest in Sundamunda) had the highest yield in Dhamidera compared to Dallekh and 

Sundamunda. This shows that the increase in temperature leads to good production of beans in 

Dhamidera than in Sundamunda and Dallekh. KA-17-02-FB had the highest yield of 4.48(t/ha) in 

Dhamidera and 4.16 (t/ha) in Sundamunda and had the highest yield of 2.80 (t/ha) in dallekh. KA-17-

02-FB was the best yielding variety among the nine varieties. Among nine varieties, KA-17-08-FB 

had the lowest yield in two sites i.e. Dhamidera (0.82 t/ha) and Dallekh (0.95t/ha) and KA-17-03-FB 

(0.90t/ha) had the lowest yield in Sundamunda. Varieties yielding more than 2 t/ha in Dhamidera 

were: KA-17-07-FB, KA-17-02-FB, KA-17-05-FB and KA-17-01-FB and both in Sundamunda and 

Dallekh were: KA-17-02-FB, KA-17-05-FB and KA-17-01-FB. Eighty-nine percent of varieties 

produced more than 1.0 t/ha seed yield in Dhamidera and Dallekh and seventy-eight percent in 

Sundamunda.  

 

Pod characteristics: The number of pods is of major importance in case of bean yield and selection 

of a variety. KA-17-05-FB had the highest number of pods (32) in Dhamidera, whereas KA-17-02-FB 

performed best with 29 pods in the Sundamunda site and KA-17-01-FB (21) had highest in Dallekh 

site. In both Dhamidera and Dallekh, KA-17-08-FB had least number of pods i.e. 9 and 10 and KA-

17-04-FB had least in Sundamunda site (8). In terms of production of pods, KA-17-08-FB was found 

to be the least productive. As the local people from Khar had also complained that KA-17-08-FB does 

not perform well compared to other bean varieties despite being an older variety.  

 

Average pod length in three sites showed a significant difference in different genotypes. In all three 

sites, KA-17-02-FB produced the longest pods (17.03 cm, 17.1 cm and 16.93 cm) in Dhamidera, 

Sundamunda and Dallekh respectively and the shortest pods were of KA-17-09-FB in all three sites. 

The results display clearly that the pod length of the variety was influenced by the genotype. Pod 

width also varied in different genotypes. The widest pods were produced by KA-17-04-FB (2.5 cm). 

All other genotype's pod width ranged from 1 cm to 2 cm.  

 
Table 5. Kruskal-Wallis test for characteristics studied in different varieties in the study sites 

Characteristics Kruskal-Wallis test 

Chi- square value df p value 

Days to germination vs varieties 8.794 8 0.36 

Days to 50% flowering vs varieties 58.5971 8 <0.0001 
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Characteristics Kruskal-Wallis test 

Chi- square value df p value 

Days to 50% pod maturity vs varieties 58.204 8 <0.0001 

Pod number vs varieties 55.5019 8 <0.0001 

Pod length vs varieties  65.685 8 <0.0001 

Pod breadth vs varieties 15.1108 8 0.057 

100 seed weight vs varieties 78.137 8 <0.0001 

Seed per pod vs varieties 17.2299 8 0.027 

Number of nodes vs varieties 38.0316 8 <0.0001 

Yield vs varieties 22.8042 8 0.003 

 

Table 6. Kruskal-Wallis test for characteristics studied in three sites (Dhamidera, Sundamunda and 

Dallekh)  

Characteristic Kruskal-Wallis test 

Chi- square value df p value 

Days to germination vs site 35.8277 2 <0.0001 

Days to 50% flowering vs site 16.4558 2 0.0002 

Days to 50% pod maturity vs site 18.8176 2 < 0.0001 

Pod number vs site 5.2943 2 0.07 

Pod length vs site 0.5604 8 < 0.0001 

Pod breadth vs site 39.5209 2 < 0.0001 

100 seed weight vs site 0.2311 2 0.89 

Seed per pod vs site 33.9386 2 < 0.0001 

Number of nodes vs site 5.494 2 0.064 

 

Kruskal- Wallis test was performed to find out whether there are significant differences between the 

nine varieties and the different characteristics measured and also to see the differences in different 

plots as shown in Table 5 and Table 6. Significant differences were noted between the varieties and 

the characteristics. Among the ten characteristics compared with the varieties, except days to 

germination, all studied traits showed significant variation among the genotypes.  Similarly, Kruskal- 

Wallis test was also performed to find out whether there is a statistically significant difference 

between each variety’s characteristics in three different sites as shown in Table 4. Analyzing all the 

characteristics for KA-17-08-FB showed that only three characteristics (days of 50% flowering, days 

of 50% pod maturity and node number) showed a difference in terms of site. In case of KA-17-07-FB, 

five characteristics (days of 50% flowering, days of 50% pod maturity, pod number, pod breadth and 

seed per pod) were significantly different in three sites.  

 

KA-17-02-FB had also differences in days of 50% flowering and pod maturity, pod number, pod 

breadth, seed per pod and node number in three sites. For KA-17-05-FB, there were differences in 

days of germination, days of 50% flowering and pod maturity and node number. In the case of KA-

17-09-FB, days of 50% flowering, pod maturity and pod number had a difference in three sites. KA-

17-03-FB showed differences in days of germination, days of 50% flowering, pod maturity and pod 

breadth. Days of germination, days of 50% flowering, pod maturity and node number showed 

differences in three sites for KA-17-04-FB. For KA-17-01-FB, days of germination, days of 50% 

flowering and pod maturity. KA-17-06-FB had differences in days of germination, days of 50% 

flowering and days of 50% pod maturity. Most of the varieties had differences in flowering days and 

pod maturity in three sites as the elevation might play an important rolein the flowering and 

maturation of the pods of the varieties.  

 

DISCUSSION 

Beans are locally called “sotta” and are an integral part of the diet of the people of Khar. They are 

consumed as whole seeds or in grinded forms, both as curry or ‘daal’. These are usually planted by 

mixing all the varieties together. Beans, regarded as healthy proteins, are consumed by all households. 

Indeed, black bean soup is given to their sick as an energy supplement. Today, farmers of Khar VDC 

grow early maturing bean varieties of larger seed sizes that fetch good market value (Aryal et al 

2017). Farmers in Nepal preferred bean landraces that are medium growth habit, early maturing 
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nature, high yielding, good seed size and color and are high demand in the market (Chhetri and Bhatta 

2017, Neupane et al 2008). A similar study was done in bean growing area in Malawi to understand 

the farmer’s specifications for variety selection showed that farmers looked on grain color, cooking 

time, taste, grain size as well as grain brightness to choose the varieties (Chirwa and Phiri 2005). 

 

We observed agro-morphological variations in the local varieties planted in three sites which shows 

that there is scope for selection of suitable landraces in the study area, which corroborate with the 

observations and inferences made by Razvi et al (2018). Similarly, Stoilova et al. (2006) found that 

out of many accessions studied, some accessions with an erect habit, a shorter period to reach 

maturity had higher number of pods and seeds per plant as these genotypes escaped unfavorable 

conditions of high daily temperature and low humidity during the flowering and pod formation 

periods. A combination of agro-morphological and molecular data collection methods for plant 

germplasm is also suggested by Chiorato et al (2006) and Lyngdoh et al (2018) but our study had a 

limitation to do this. In our study too, the same variety had different flowering and pod maturity times 

even they were planted on the same date. Flowering and pod maturity occurred earliest for all the 

varieties in the lower elevation site (Dhamidera), followed by the middle (Sundamunda) and highest 

site (Dallekh). This clearly indicates the environment particularly the temperature played an important 

role in physiological and phenological growth of the varieties included in the study. Similar study on 

70 common bean landraces of Mexico showed there were significant differences in the morphological 

and physiological traits of the plant, pod and grain among different geographic regions which were 

also associated with different indigenous groups (Chavez-Servia et al 2016).  

 

KA-17-08-FB and KA-17-04-FB are very late flowering and maturing landraces. This is one of the 

reasons local people preferred less compared with landraces like KA-17-07-FB which flowered 

earliest (within 42 days in all the three sites) which shows it is an early maturing variety. It might be 

because, due to an early onset of winter in the high altitude, the late maturing variety cannot complete 

the life cycle or cannot give proper yield due to cold stress (Neupane et al 2008). There was a 

difference in the pod yield of the nine varieties. KA-17-08-FB had the lowest yield in both Dhamidera 

and Dallekh and KA-17-03-FB had lowest in Sundamunda. The local varieties such as KA-17-06-FB 

and KA-17-08-FB are disappearing perhaps due to low yield although the later is considered as the 

most delicious variety. KA-17-08-FB can be promoted using awareness, value addition and market 

linkage techniques. The most successful variety in terms of yield was KA-17-02-FB having the 

highest yield in Dhamidera and Sundamunda and KA-17-01-FB got highest in Dallekh. Thus, KA-17-

01 and KA-17-02 can go for scaling up in the region and in similar environments in the country. A 

similar study on the evaluation of 12 varieties of P. vulgaris by Gereziher et al 2017 from Raya 

valley, Northern Ethiopia showed Nasir variety performing well compared to other varieties to the 

valley conditions and was recommended for scaling up and widespread dissemination. 

 

CONCLUSION 

A variety of beans with diverse agro-morphologies are grown in different agro-ecological zones in 

Nepal which gives an opportunity for crop improvement and material exchange. Our attempt to assess 

diversity suggests that variations in beans occur in both quantitative and qualitative traits. They differ 

in germination, flowering and maturity time as well as pod, plant and seed characteristics. Differences 

were also observed in disease resistance and yield. These were the basis for farmers to choose one 

variety over the other. Therefore, there is an opportunity to select high yielding, early maturing, 

disease-resistant and locally preferred varieties from the locality. The variations also indicate the 

possibility of producing new varieties with combined traits transferred from different varieties 

through breeding methods (eg crossing). 

 

Variation has also been observed among locations, which is likely due to environmental differences 

between the locations. This clearly suggests that materials can be exchanged between sites and 

adaptive research can be done to assess the adaptability of different landraces varieties. An 

appropriate seed supply system needs to be established for proper seed production and exchange 

between different ecological zones. 
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