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Varietal Selection and Comparison of Butterfly Pea (Clitoria ternatea L.)
for High Yield and Anthocyanin
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ABSTRACT

Common cultivars of butterfly pea have genetic diversity because of natural
crossing hybridization by insects. Thus, their populations become mixed genotypes or
heterogeneous population. Therefore, yields as well as flower characteristics and
physiochemical properties are not stable. In 2011-2013, mixed population of common
cultivar butterfly pea was grown and selected by using pure line selection at Phichit
Agricultural Research and Development Center. This research aims to select pure lines of
butterfly pea for high flower yield, high number of petals/flower and high total
anthocyanin weight. In 2014, four selected pure lines of butterfly pea; line numbers 7-1-
16, 14-4-2, 18-2-5 and 13 were compared with common cultivar in randomized complete
block design (RCB) The Results showed that line number 7-1-16 gave the highest fresh
flower yield of 1,639 keg/rai but was not significantly different from line number 13 and
common cultivar which gave the fresh flower yield of 1,150 and 1,144 keg/rai, Line number
14-2-2, 13 and 18-2-5 gave the highest total anthocyanin weight of 74.7, 74.0 and 72.5 mg/
100 ¢ fresh petal, respectively. The total anthocyanin weights were 12, 11 and 9% higher
than the common cultivar, respectively. Line number 7-1-16, 13 and common cultivar had

34, 37 and 38 days after planting to first harvest respectively which was significantly
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difference at 5% level by DMRT. Line
numbers 7-1-16 and 13 gave 5 petals/
flower with convolute flower arrangement
whereas common cultivar gave 4 and 5
petals/flower and the flower arrangement
was overlap. The genetic diversity among
four selected pure lines was investigated
using ISSR-Touchdown PCR technique.
The results showed that the genetic
relationship among three selected pure
lines were 98-99% similarity.

Key words: butterfly pea, line, yield,

anthocyanin
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Year Butterfly pea breeding procedure Location

2011 Mixed population (S;) 40 plants PARDC

(common cultivar)

| ®

2012 Preliminary yield trials S, 20 lines (100 plants) PARDC "
S, 7 lines PARDC "

®

S, 4 lines
Mixed population (S,) 24 plants PARDC "

(common cultivar)

| ®

S, 1line
2013 Varietal evaluation of S, 4 lines + S, 1 line PARDC "
2014 Varietal comparison of 4 lines + 1 common cultivar PARDC

'

2 best lines: line no.7-1-16 and 13

'

2/

2016 Varietal trial of 1 line + 1 common cultivar FPA
2017 Propose for consideration as a new varietal recommendation

Y'PARDC = Phichit Agricultural Research and Development Center.
? FPA = Farmer farm at Pho Thong district, Ang Thong province.

Figure 1 Flowchart for butterfly pea breeding procedure
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Figure 2 Common cultivar of butterfly pea was grown to select pure lines at Phichit

Agricultural Research and Development Center in 2011-2013
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Table 1 Yields of flower and total anthocyanin of 5 butterfly pea lines at Phichit

Agricultural Research and Development Center in 2013

Fresh flower yield

Total anthocyanin weight

Line no. (ke/plant) ¥ (mg/100 g petal)
7-1-4 4.18 ab 7060
7-1-16 4.46 ab 726 b
14-2-2 3.15 b 75.6 ab
18-2°5 3.60 b 80.9 ab

13 5.5 83.9a
v (%) 30.2 9.6

Y Means in the same column followed by a common letter are not significantly differences at 5%

level by DMRT

Yield was harvested between 24 May and 7 September 2013.
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Figure 3 Flower characteristic of butterfly pea line no. 7-1-16 (high flower yield) and line

no. 13 (high total anthocyanin yield); flower color, dark blue (Blue group N95 A); 5-petals,

convolute.
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7-1-16

14-2-2

18-2-5

0.98 0.98 0.98 0.99 0.99
Coefficient

Figure 4 Dendrograms illustrates genetic similarity of 5 pure lines of butterfly pea
analyzed by ISSR-Touchdown Technique using 51 ISSR primers, clustering based on

Jaccard similarity coefficient and UPGMA cluster analysis.

Table 3 Average of days to 1 harvest, yield and anthocyanin weight of butterfly pea

line no. 17-1-16 and local cultivar at farmer at farmer farm, Ang Thong province in 2016

Characteristic Line no. 7-1-16 local cultivar T-test
Day to 1st harvest 21 29 6.060 *
Fresh flower yield (kg/rai) 2,605 993 6.554 *
Total anthocyanin 32.7 31.2 1.339 ™

(mg/100 ¢ fresh petal)

* = significant at 5% level

ns = not significant

Planting date was 26 July 2016. Yield was harvested between 15 August and 20 November
2016.
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