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Combining Ability for Crispy Flesh in Green Consumption Papaya
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University, Maha Sarakham, 44000, Thailand

Abstract

Combining ability is important information for development of papaya (Carica papaya) hybrids. The
objective of this study was to investigate general combining ability (GCA) of five papaya inbred lines and
specific combining ability (SCA) of the hybrids for fresh weight, crispy flesh, disease level, fruit length, fruit
width and yield. The inbred lines were crossed in full diallel matting design with reciprocals, and 20 F,
hybrids were evaluated in a randomized complete block design with five replications: ten trees/replication,
in the winter season 2018 at the Center for Research and Development of Papaya for Unripe Consumption
in Maha Sarakham. The genetical analysis were using Griffing’method 4 with fixed model effect. The results
were no significant in all treatments except crispy% ring spot disease and yields. General combining ability
(GCA) and specific combining ability (SCA) were significant (99%) for percentage of papaya ring spot disease
and were significant (95%) in crispy and vyields. For 4 cultivars (Yellow Krang, Red Krang, Khaeg Nuan
Kalasin,Kaek Dam) expressed high GCA. Three hybrids were : 1) Red Krang x Khaeg Nuan Kalasin for fresh
weight and fruit width 2) Yellow Krang x Khaeg Nuan Kalasin for disease level, fruit length and high yield
and 3) Yellow Krang x Red Krang for crispy papaya hybrids had high SCA. Thus, these three crosses were

the fix cultivars suitable for double cross productions.

Keywords: Papaya carica, development of hybrid, diallel cross, general combining ability and

specific combining
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Table 1 Means and general combining ability (GCA) and specific combining ability (SCA) for flesh weight

in 5 papaya
Yellow Krang Red Krang Khaeg Nuan Khaeg Dam Sithong
Yellow Krang 0.02544 -0.03664 -0.01404 0.00476 0.00696
Red Krang -0.00596 0.00836 -0.02484 -0.00664
Khaeg Nuan Kalasin -0.00956 -0.01624 -0.00704
Khaeg Dam 0.00364 -0.00624
Sithong -0.01356
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Table 2 Means and general combining ability (GCA) and specific combining ability (SCA) for crispy flesh in

5 papaya
Yellow Krang Red Krang Khaeg Nuan Khaeg Dam Sithong
Yellow Krang 0.10256 0.23404 -0.06636 -0.19816 -0.07656
Red Krang 0.02556 0.01764 -0.07116 -0.04956
Khaeg Nuan Kalasin 0.00396 0.19144 0.03904
Khaeg Dam -0.02124 0.04324
Sithong -0.11084

Table 3 Means and general combining ability (GCA) and specific combining ability (SCA) for disease level

in 5 papaya
Yellow Krang Red Krang Khaeg Nuan Khaeg Dam Sithong
Yellow Krang -0.0012 -0.0118 0.0532 0.0192 -0.0218
Red Krang 0.0018 -0.0598 0.0162 0.0202
Khaeg Nuan Kalasin 0.0068 0.0212 0.0202
Khaeg Dam 0.0008 0.0062
Sithong -0.0082

Table 4 Means and general combining ability (GCA) and specific combining ability (SCA) for fruit length in

5 papaya
Yellow Krang Red Krang Khaeg Nuan Khaeg Dam Sithong
Yellow Krang -0.342 -0.278 0.762 0.272 -0.748
Red Krang -0.272 -0.858 0.402 -0.118
Khaeg Nuan Kalasin 0.238 0.292 -0.028
Khaeg Dam 0.278 0.282
Sithong 0.098
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Table 5 Means and general combining ability (GCA) and specific combining ability (SCA) for fruit width in

5 papaya
Yellow Krang Red Krang Khaeg Nuan Khaeg Dam Sithong
Yellow Krang -0.224 -0.716 0.004 -0.136 -0.056
Red Krang 0.196 0.984 -0.356 -0.376
Khaeg Nuan Kalasin 0.076 -0.236 -0.856
Khaeg Dam -0.184 0.704
Sithong 0.136

Table 6 Means and general combining ability (GCA) and specific combining ability (SCA) for yield in 5

papaya
Yellow Krang Red Krang Khaeg Nuan Khaeg Dam Sithong
Yellow Krang 351.36 -185.26 265.74 252.04 138.64
Red Krang 154.96 -327.86 145.44 220.04
Khaeg Nuan Kalasin 289.46 -163.56 84.04
Khaeg Dam -146.34 -168.16
Sithong -649.44
Table 7 Combined analysis of variance of five papaya inbred lined in winter season 2016.
Means square
Source of
df Fresh weight crispy flesh disease level fruit length fruit width yield
variation
(Kg) (level 0-5) (level 0-4) (cm) (cm) (Kg/Rai)
GCA 4 0.009712 0.239242 0.001188 3.3448 1.4672 6744412.52
SCA 24 0.111025 1.864345 0.291826 0.2136 102.5144 28052532.64
Reciprocal 24 0.026388 0.229538 0.02065 253 16.76 1745231.5
Error 96 0.01181 0.0592 0.01927 7.87667 3.8753 1154391
GCA/SCA 0.0804 0.1137 0.0040 0.9399 0.0141 0.1938
F-test ns * x> ns ns *
CV. (%) 8.27 7.32 4.75 7.35 5.98 7.34

ns, ***= non-significant and significant at 0.5 and 0.01 probability levels, respectively.

]
v

Uit 17 atuil 2 nsngau - Sunau 2563

MTENINYAITNISIFU 205

Volume 17 Number 2 July — December 2020



Prawarun Agr. J. Volume 17 (2) 2020, 197-207

d3Unan1snaasg

NsAnwIENITaUEN1ITINAIlUS NYaEAIY
N38UVBINTALNOUS IAANAAU @8N UT V89

UzazNo 5 Wug WUl

v & o A v &

1. Wugasundo, wugasuag, Wugwunula

q

s o s o

nmduguariusuundfumenusifien GCA vos
Snwariidensgeludnuay hafnua AnunTey
FLHUVBINTIAALIA AUYIING LAUTOUIING LA
USHnaunanan

2. AuandiflanssaurmIsIndaamzge iy
dmsuihluduituganuauselfe

2.1) Anan NugATINAS x WuduunwIan1way

2N

pmid }

Jugfunzauiilignuauifihinuauinfiaauas

WHUTBUNNALINTIER

2.2) ANl WugAS undes x Wugwunuia
nudug Wugmunzauilignuaufidsydurenis

'
=]

Wnlsatpean WAugINaNINAdAwardUSu1u

q q

'
a

NANARUINTIEn

q

i v & @ & v & o & i
2.3) @JNﬁﬂJ WUTAITUNADI X WUTATILLAY 1Jup

9 Y

Mmsngaunlvignuauniainunseungn

AnRN5sUUsENA

Yov0UANM 1N UNBMUATUALUNITINY
(@N7.) WazuyINgIReIIUAumansANatuayy

suuszanadlunisafiunisise

University. 24 p. (in Thai)

Ratchathani. 80 p. (in Thai)

(in Thai)

References

Chaiyaboon, W. 2015. Papaya production for unripe consumption in Maha Sarakham Province. Special

Problems Research Report. Bachelor of Science (Agriculture). Rajabhat Maha Sarakham

Janthasri R. 2009. Commercial papaya. First edition. Ubol Ratchathani University Press, Ubon

Janthasri R, and K. Janthasri. 2016. Comparison of papaya cultivars’ tolerance to Papaya Ring Spot

Virus in Ubon Ratchathani Province. Ubol Ratchathani University Academic Journal. 8(1): 8-19.

206 FEINYAITNISIFU

Uil 17 aduil 2 nsngau - Sunau 2563

Volume 17 Number 2 July — December 2020



Prawarun Agr. J. Volume 17(2) 2020, 197-207

Janthasri, R. 2016. The Situation of ‘Krang’ Papaya Production in Kalasin Province. Research report for
the Thailand Research Fund. 50 p. (in Thai)

Janthrasri, R. 2015. Papaya Cultivation Management to Reduce the Spread of Papaya Ringspot Virus.
Research report of Faculty of Agricultural Technology, Rajabhat Maha Sarakham University.
80 p. (in Thai)

Jitlaka, C., Supornpath, P., Changsaluk S. and Jompuk, C. 2019. The Development and Combining
Ability of Waxy Corn with Beta-carotene. Agricultural Sci. J. 50(2)(Suppl.): 61-64. (in Thai)

Samphantharak, K. 2003. Plant breeding: basics, methofds and concepts. Kasetsart University Press,
Bangkok. (in Thai)

Younes, M.H., and R.H. Andrew. 1978. Productivity and prolificacy in a diallel series of market sweet
corn hybrids. Crop Science 18: 224-226.

Zivanvic T, G. Brankovic, and S. Radanovic. 2010. Combining abilities of maize inbred lines for grain

yield and yield components. Genetika 42: 565-574.

]
v

Uil 17 aUui 2 n3ngIas - A 2563 2MTETNYATNIZITOL 207

Volume 17 Number 2 July — December 2020



