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Abstract

The success of plant phenotypic selection depends upon the range of genetic diversity available in the
population. The objective of this research was to cluster 23 yardlong bean genotypes based on multivariate analysis
of their horticultural characteristics. These genotypes consisted of 20 commercial cultivars, namely Naka,
Greenarrow 692, Saifon, Nuethong 9, Saitara, Tarnthong, Lamnamphong 2, Suvarnabhum, Saisawan, Petkajee,

Sornsawan 5, Moneygreen, Rangsit 888, Lamnamchee, Yodpetkasem, Airgreen 99, Munggornyok 9, Choiphiphop,
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Chiataisen, and Nigrodok, and 3 selected lines namely Green 33, Bangpra 2, and Purple 33. They were laid out in
a randomized complete block design with 3 blocks under 2 seasons. Data were recorded for 12 horticultural traits
and the mean values of traits from 2 growing seasons were used for multivariate statistical analysis by Mahalanobis
distance (D?) method to study genetic divergence from those 12 traits, and the genotypes were grouped into
clusters following Tocher’s method. The results revealed that the genotypes were classified into 5 clusters. Cluster
1 had the maximum (15) and cluster 5 had the minimum (1) number of genotypes. Cluster 4 had the highest intra-
cluster distance (28.34) and the lowest in cluster 5 (0). The inter-cluster D* values of five cluster revealed that the
highest inter-cluster generalized distance (106.42) was between cluster 5 and cluster 1, while the lowest (33.38)
was between cluster 3 and cluster 2. The percent contribution of each character towards divergence was as
followings; pod length with the maximum contribution of 21.74%, followed by pod weight (18.58%), plant length
(12.65%), number of pods per plant (11.46%), leaf width (5.53%) and pod width (8.70%), respectively.

Keywords: Commercial cultivars, Genetic distance, Genetic divergence
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SNYAENIINITLBAUAUNVEULYRTDINDULL (transgressive segregation) d1SUn1siaenanwueNanaein1saellle
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Table 1 List of 23 yardlong bean genotypes and their sources

Genotype No. Genotype Name Sources

1 Naka Ratchaburi Province

2 Greenarrow 692 Ratchaburi Province

3 Saifon Ratchaburi Province

4 Nuethong 9 Ratchaburi Province

5 Saitara Ratchaburi Province

6 Tarnthong Ratchaburi Province

7 Lamnamphong 2 Nakhonratchasima Province
8 Suvarnabhum Ratchaburi Province

9 Saisawan Ratchaburi Province

10 Petkajee Ratchaburi Province

11 Sornsawan 5 Ratchaburi Province

12 Moneygreen Ratchaburi Province

13 Rangsit 888 Ratchaburi Province

14 Lamnamchee Nakhonratchasima Province
15 Yodpetkasem Ratchaburi Province

16 Airgreen 99 Ratchaburi Province

17 Munggornyok 9 Nakhonratchasima Province
18 Choiphiphop Ratchaburi Province

19 Chiataisen Ratchaburi Province

20 Nigrodok Ratchaburi Province

21 Green 33 Selected line (RMUTTO)
22 Bangpra 2 Selected line (RMUTTO)
23 Purple 33 Selected line (RMUTTO)
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Table 2 Descriptive statistics (n = 69) for horticultural characteristics of 23 yardlong bean genotypes in Season 1

Characters Min Max Mean Range SD CV (%)
Plant length (cm) 298.50 521.50 401.55 223.00 49.20 12.25
No. of branches/plant 1.00 4.00 2.21 3.00 0.85 38.49
Leaf length (cm) 12.40 18.90 17.12 6.50 1.68 9.80
Leaf width (cm) 7.30 13.80 11.55 6.50 1.39 12.05
Leaf greenness (SPAD unit)  39.00 77.60 57.43 38.60 7.15 12.45
Day to first flowering (days)  37.00 47.00 40.61 10.00 2.50 6.15
Pod length (cm) 46.40 75.20 56.18 28.80 6.55 11.66
Pod width (mm) 5.90 11.69 7.52 5.79 0.91 12.14
Pod weight (g) 24.01 a5.47 31.03 21.46 4.68 15.07
No. of seeds per pod 9.00 18.90 15.57 9.90 1.73 11.08
No. of pods/plant 5.50 16.67 9.16 11.17 2.68 29.26
Yield per plant (¢/plant) 107.50 373.33 188.16 265.83 54.52 28.98

Note: SD = standard deviation, CV = coefficient of variation

Table 3 Descriptive statistics (n = 69) for horticultural characteristics of 23 yardlong bean genotypes in Season 2

Characters Min Max Mean Range SD CV (%)
Plant length (cm) 345.00 520.00 415.57 175.00 45.96 11.06
No. of branches/plant 1.00 7.00 2.80 6.00 1.32 47.33
Leaf length (cm) 15.00 20.20 18.74 5.20 1.16 6.17
Leaf width (cm) 9.50 15.10 12.94 5.60 1.01 7.83
Leaf greenness (SPAD unit)  50.30 71.30 57.49 21.00 4.75 8.26
Day to first flowering (days)  38.00 48.00 42.39 10.00 2.90 6.84
Pod length (cm) 49.70 75.50 59.51 25.80 5.53 9.30
Pod width (mm) 7.02 10.46 8.22 3.44 0.64 7.84
Pod weight (g) 24.01 44.94 34.16 20.93 3.97 11.61
No. of seeds per pod 14.90 19.70 17.06 4.80 1.17 6.85
No. of pods/plant 6.50 15.00 10.71 8.50 1.76 16.42
Yield per plant (¢/plant) 22.50 310.00 216.98 287.50 46.68 21.51

Note: SD = standard deviation, CV = coefficient of variation

4. AnadyvasEnYAIYea 5 ngu

AiRdsosdnunrrets 5 ngu wandlilu Table 6 InsAuadogeanvesusardnuasianadusaun Taongy 1 8
mLaﬁagﬂqmiuﬁﬂwmzmmmﬂu (18.36 wURAIAT), ANUNIMU (12.66 WURLLAT), AIUAINGEN (8.04 Taduns) way
NaNARsDFL (207.25 n3u/fu) nau 2 TAnedsgegaludnvareigasnusnuiu (43.92 Ju) wazduauiindesu (10.64 iln/
#u) ngu 3 fredugeanludnuaraue1idiu (420.47 wufiums) wazAraudedveslu (58.26 SPAD Unit) ngy 4
mLa'ﬁ'aqaq(ﬂiuﬁﬂwmsﬁwmmvuuwiaéfu (3.38 WAUY/HU), AULEIN (68.52 LWURLUAT)waY Yniinsieiin (35.74 nda/iln)

waenay 5 IAadegeaatudnvardwuuindelin (17.55 wana/in)
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Table 4 Clustering pattern of 23 genotypes of yardlong bean (Tocher’s method)

Cluster No. of genotype  Genotypes Name of the Genotypes

1 15 1,2,4,5, 6, Naka, Greenarrow 692, Nuethong 9, Saitara, Tarnthong,
7,8, 10, 12, Lamnamphong 2, Suvanabhum, Petkajee, Moneygreen, Rangsit
13, 14, 15, 888, Lamnamchee , Yodpetkasem, Airgreen 99, Choiphiphop,
16, 18, 19 Chiataisen

2 2 3, 20 Saifon, , Nigrodok

3 3 9, 21,23 Saisawan, Green 33, Purple 33
4 2 11, 17 Sornsawan 5, Munggornyok 9
5 1 22 Bangpra 2

Table 5 Average intra and inter cluster D’ values for 7 cluster in 23 genotypes of yardlong bean (Tocher’s

method)

Cluster Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5
Cluster 1 21.30 41.09 38.48 88.43 106.42
Cluster 2 23.08 33.38 73.38 57.50
Cluster 3 16.02 34.18 52.57
Cluster 4 28.34 51.45
Cluster 5 0

Table 6 Mean values of cluster for 12 characters in 23 yardlong bean genotypes (Tocher’s method)

Characters Cluster 1  Cluster 2  Cluster 3  Cluster 4  Cluster 5
Plant length (cm) 416.40 391.63 420.47 383.21 339.75
Number of branches/plant 2.36 2.63 2.67 3.38 2.17
Leaf length (cm) 18.36 15.60 18.09 18.26 14.95
Leaf width (cm) 12.66 10.36 12.10 12.55 9.573
Leaf greenness (SPAD unit) 58.17 52.84 58.26 55.38 57.83
Day to first flowering (days) 41.14 43,92 42.28 40.67 41.33
Pod length (cm) 55.27 57.61 61.71 68.52 64.08
Pod width (mm) 8.04 7.65 7.58 7.73 6.82
Pod weight (g) 32.41 32.56 32.51 35.74 29.54
Number of seeds/pod 16.21 15.81 16.39 16.87 17.55
Number of pods/plant 10.22 10.64 8.84 9.09 9.32
Yield per plant (¢/plant) 207.25 194.38 188.75 202.50 190.42

5. sWosiFusTunisuaninavausasanvasidnonIunanNiae

NAYBIEN AL AT RBAILAILVAINMATINIITUENTINIINAITIATIZN Mahalanobis distance NUIdNwE
mmmaﬁ]ﬂdmamaﬁqm (21.74 Wosdus) sosaswnie twidnseiln (18.58 Wesdus), Anuedu (12.65 Wosidus),
Fruruilnsanu (11.46 Wasidud), Anue1dlu (10.28 wWasidus), Anunineln (8.70 Wasidud), 31uIuluIsany (6.72

wWoesidud), nandndedu (3.56 Wosidud), orgTunanuwsnuiu (2.37 Wesidud) uazduiuudadeiln (1.58 Wesidus)
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Fula (Bhandari et al., 2017)

Table 7 Relative contribution of 12 characters towards divergence in 23 yardlong bean genotypes

S.No Character % Contribution Times ranked first
1 Plant length (cm) 12.65% 32
2 Number of branches per plant 6.72% 17
3 Leaf length (cm) 10.28% 26
a4 Leaf width (cm) 1.19% 3
5 Leaf greenness (SPAD unit) 1.19% 3
6 Day to first flowering (days) 2.37% 6
7 Pod length (cm) 21.74% 55
8 Pod width (mm) 8.70% 22
9 Pod weight (g) 18.58% a7
10 Number of seeds per pod 1.58% a4
11 Number of pods per plant 11.46% 29
12 Yield per plant (g/plant) 3.56% 9

GFLY
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