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Identification of broad and narrow genetic base testers for
Waxy Corn improvement
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Abstract: Identification of waxy corn testers has not been investigated in diallel cross. The objective of this study
was to identify narrow-base testers and broad-base testers in waxy corn breeding programs using diallel cross.
A total of 90 crosses were generated from 10 parental lines differing in genetic backgrounds. They were 4 inbred
lines, 2 single-cross hybrids and 4 open-pollinated varieties. Ninety crosses and their 10 parents were tested in
a randomized complete block design with 3 replications in the rainy season (May-August) 2008. Fresh weigh of
marketable ears, specific combining ability and variances of tested progenies were used as selection criteria.
The inbred tester “101” as female parent was able to identify 3 of 4 male parents with high general combining ability
(GCA) for marketable ear fresh weight, and it was also able to identify the best 2 hybrids from these high GCA lines,
whereas the broad-base tester “SLE” was able to identify the best 2 parents and the best 2 hybrids from these high
GCA lines. Similarly, the inbred tester “204” as male parent was able to identify the best 3 parents and the best
2 hybrids, whereas the broad-base tester “919W” was able to identify the best 3 parents and the best 1 hybrid from
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these high GCA lines. The inbred tester “101” also gave the progenies with the highest variances when used as male
and female parent. Diallell cross could be used as an alternative method in identifying testers in breeding programs.
Keywords: combining ability, full diallel cross, inbred line extraction
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Table 1 Waxy corn varieties/lines used in this study.
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Varieties/lines Variety type

Source

Narrow genetic base

101 Inbred line
204 Inbred line
209 Inbred line
216 Inbred line

BigWhite852 (BW)
Neaw-Sawan (NS)

Broad genetic base
Samlee-Esaan (SLE)

Khon Kaen Composite1 (919W)
Ratchata (RT)

Dalat (DL)

Single-cross hybrid
Single-cross hybrid

Open-pollinated
Open-pollinated
Open-pollinated
Open-pollinated

Khon Kaen University

Khon Kaen University

Khon Kaen University

Khon Kaen University

Hortigenetics Research (S.E. Asia) Company Limited
Bangkok Seeds Industry Company Limited

Khon Kaen University

Khon Kaen University

National Corn and Sorghum Research Center
Vietnam

Table 2 Mean squares for yields, yield components and agronomic traits of waxy corn in rainy season 2008.

SOV df  Un-husked weight Husked weight ~Flesh weight Ear diameter  Ear length  Plant height  Ear height Days to tasseling Days to silking
(kg/rai) (kg/rai) (kg/rai) (cm) (cm) (cm)
Replication 2 2,687,330** 41,547 54,464** 0.01 ns 5.75%*  1,637.86** 733.61** 417%* 0.08 ns
Varieties 99 332,312** 167,872** 57,486** 0.22** 3.59%* 833.53**  366.22%* 9.78** 8.07**
Error 198 29,628** 11,070%* 8,756%* 0.02** 0.62** 59.96**  30.19** 0.48** 0.87**
CV. (%) 7.55 6.28 9.31 4.93 4.27 5.61 1.74 2.30

ns non-significant

*, ** Significantly different at the 0.05 and 0.01 levels of probability, respectively
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Table 3 Means (kg rai-1) and general combining ability (GCA) (%) of Yellow weight of waxy corn varieties in rainy

season 2008.

Varieties Yellow weight (kg/rai) GCA

Narrow genetic base
101

204

209

216

BW

NS

Broad genetic base
SLE

919W

RT

DL

818 -57.50™
862 -106.56*
696 -187.78%*
966 -48.54™
1,816 106.02*
1,697 13.32"
1,690 86.73*
1,959 138.42%*
1,402 -84.48%
1,725 140.37**

ns non-significant

*, ** Significantly different at the 0.05 and 0.01 levels of probability, respectively

Mean = 1676.4 and LSD(0.05) = 169.41



WAKINEAS 37 : 311-318 (2552).

Al NANANENATBY SCA UWANFANNIG DAAU

al
a

Aue HAnduuonuazinandn 9 a5 duduusn
A2 101 x DL (SCA = 351.2*%, 2,086 Nlaniusials)
101 x SLE (SCA = 145.35**, 1,896 Alaniusiald)
SLE x 919W (SCA = 124.43**, 1,981 flanusiald)
BW x DL (SCA = 114.18**, 1,941 Alaniusials)
101 x NS (SCA = 99.75**, 1,836 filaniwsiald)
Msv eugne eufia Ussdiulaeld e
WUgNA 2110 wﬁuﬁﬁﬂﬁuﬁ:ﬁﬂuﬁqmLL@;’LL;J
NAUn w9saurlunTgIINE 289 Naugve
fugrienazual Al wssauzlunemusaiily g
4 §ufy (DL 919W BW waz SLE TnlaiFeaansy)
lunsduuni AansanainAadasesuanan
et (Table 4) uaziiansaunen SCA Uszney
(Table 5) Iaafiansauiueniugna fauﬁlﬁﬁ’m

AugnssuuALLazndne elunisauun g
dl 1 Y dl a o s s &
o auiduud TneldAeaananan  uiuRug

A BUNHFIUAUINITNULLUAY WU g 101

204 209 216 BW 4az NS 11 qsnsnanuuniug tne
Mnananldgnaesuani o fe stug 101 lne
AUUN1A 4 Wug AN 4 Wug uay Wug 204 216 uay
BW ’ﬂ’]LLuﬂvLm 3 ‘wuﬁ {10 4 Wuﬁ (Table 4) 'qu
SCA 1fu wuﬁm QPGP LRI VTN gt Vo VR Ty

=

7 afe "eiugui 101 Tnaanuunld 2 Wug an 4

<«

f (Table 5)

wuuNdNg (Wug SLE 919W RT uay DU)
Ansnanuuniug Inelduandn ldgnsesnni g

WiLugne aunRguiugneTN
"R

A8 919W RT uaz DL lasanuunls 3 viug aan 4
#ug (Table 4) "9 SCA "eiugnauunlignses
NNW MRS SLE A uUNTUEYNFed 2 Wug a1n 4

q

#ug (Table 5) Winlddiaiarsnnainnisanuun

o 1%

UTAVUNANAMLAZAT SCA 289WUTNA 8L
NeRugN g uRugnesuuunuAL N ulTy
[ . 1 | [ d‘ | |dd‘
NeRugu 101 asiuiugne auTiduulan a
uiugNA euNNgIuRugneTuLLLNANaTl SLE

e e e 4 e ad o
azfuiugne euiiduusian o 1Hagain
NNTNABNRUE AR ANARLAZAT SCA 14lag

A
794NNN A

315

lunnsanuun eiugne aufifluria wudn
fugne aufiflgIuiugnIsuiuuLAy i 13790
Srunviug Tnslduandn ldgndesnnii e e
Wugud 101 Tneanuunls 4 sug an 4 g uas

'

Wig 204 209 216 Uay BW 1x1snanuunlel 3 Wig

Q

Q1N 4 Wug (Table 4) '9u SCA fugh w19

o [y ¥ Py A o & Y
[AMUNNUTYNABININT A AR TEWUTLN 204 (gl

-

@’]LLuﬂvLﬂ 2 ‘Wuﬁ AN 4 WuUg (Table 5)

]

UG
nA @umuﬁmwuﬁmimmumw 7l wnen
mLLunwuﬁ‘Emﬂ‘lmw@mm1mmmmmﬂv{ A8 g
SLE uaz 919W Imﬂmuuﬂim 3 9fug AN 4 g
(Table 4) ‘a1 SCATUET S LUNTUE NFawNT
A8 919W uay DL Tnaanuunléiiies 1 Wug ain 4
Wug (Table 5) winlddanisauuniugineldngu
Wugna auwmwuwuﬁmimmuLmuﬂmﬂuw'auu
"eugud 101 uaz 204 thasiiuiugng auf
Mdunelddn a eehdlafimna Wefiarsanis
padululy Felunsdinasld ~evuguidu
WUGNA BULATNITHARNAANUTNN a g
WUGWT 204 1U1AziAMNINIE WNINNGY N8
FFWR 101 ileeann Ao sduzes Neviugud 204
Jand1 efufu 101 Geflaanudaslunien

Wuguinndn Mldlagnensenain aWugi

FEINIINA BUNTE wﬁuﬁuﬂ'ﬁ'ﬁ’mmﬂ%m N
ﬁuﬁfl,viﬁ‘ffu wivnFaengld eRugud 101 1w
nauine auvize llunisndmuiaRuggnn o
aflusiasliussanuanlunisgdaan N (hand polliina-
tion) ilesannduie Lmzﬁﬁmmmﬁ@m a6 lad
LHNNTIN WL "eRugne @umm’mwuﬁmiu
ﬂ']’]\‘iuu 919W 1aztiuiugna aufidurent A
fesan aunsaduuniugianuandnuazAn SCA
#aasumnd o

\Waiansun 1eugne aunigiuiugnesy

wuuwALRAzRLLNGIY Winlddieiugne ey
g RugnesNuLLLAY uaznd1eniy Tifiaonu
wansnaisnin luwdnsauuniug e 1 nanan

U :’/ s & lﬂl Y @ ] 1
warAn SCA viviugna eunlfiduneuazus

aewlafinunisld "eiugne aunig uiugney



316

WULBALYIE NeRuguitl dnasiianindnaluy
nslfiduwiugna susnnduuundng Wesann
AglunsAuInERiguaznistlaaiuniia
genetic drift i
ArANLUsU U uA A NLANGN9T R
Aﬂl a o 'y ‘ﬁJ Y @
gni WiARAINWUENA eu T9 Nnsaldidu
FALeNANIN AN1TNRUENA aulun1saILwn
o rd‘d ¥ o o alld o
"afugnald Tnaiugna euligiuiugnssy
waun difluna 101 BW uaz 204 Hponuulsilsau
LA anduduusn awiugra euiigiu

WALINEAT 37 1 311-318 (2552).

o v

Wugnssundnenldiduna 919w SLE way DL
Haautlsilsou 9 a w Suduuen (Table 6)

o & d‘d s d‘ Y @ 1

Wugna audNguiugnssuuaLd M duu
101 204 uaz BW Hpnnnudlssan 9 A ndudy

o v o o o dog @ .
W 39 enadesdy Nawugna eunldidune
1 o & dld o b4 -ﬂl Y @
WWRUENA auNNgIuiugnssundtenldidu
usi DL 919W SLE uaz HAuudsilsu 4 a 1w
fusuusn @9 eaadeaiy NaWugna aunld
\luwia (Table 7)

Table 4 F1 data above diagonal; Means (kg rai-1) and reciprocal data of white weight of waxy corn varieties in rainy
season 2008.

Male (narrow genetic base) Male (broad genetic base) Identical
female/male 101 204 209 216 BW NS SLE 919W RT DL (4 varieties)
Female (narrow genetic base)

101 818 1,379 1,509 1,665 1,766 1,836 1,896 1,766 1,650 2,086 4
204 1,218 868 1,507 1,746 1,790 1,733 1,761 1,766 1,663 1,724 3
209 1,489 1,603 696 1,581 1,529 1,641 1,581 1,675 1,511 1,639 2
216 1,681 1,661 1,662 966 1,844 1,711 1,661 1,924 1,604 1,738 3
BW 1,720 1,711 1,563 1,877 1,816 1,719 1,902 1,759 1,671 1,941 3
NS 1,628 1,862 1,672 1,682 1,724 1,679 1,615 1,607 1615 1,812 2
Female (broad genetic base)
SLE 1,806 1,547 1,685 1,704 1,773 1,964 1,690 1,981 1,604 1,723 2
919W 1,936 1,764 1,700 1,596 1,899 1,711 2,071 1,959 1,629 1,883 3
RT 1,650 1,501 1,486 1,643 1,696 1,622 1,674 1,751 1,402 1,560 3
DL 2,135 1,757 1,668 1,719 2,133 1,757 1,935 2,061 1,615 1,725 3
identical 4 3 3 3 3 2 3 3 2 2
(4 varieties)

LSD (0.05) =169.41

Table 5 Specific combining ability (SCA; %) and reciprocal data of white weight of waxy corn varieties in the rainy

season 2008.

Male (narrow genetic base) Male (broad genetic base) Identical
female/male 101 204 209 216 BW NS SLE 919W RT DL (4 varieties)
Female (narrow genetic base)

101 -213.87** 67.85**  66.11** 18.05ns 99.75%* 14535%* 93.65** 115.55%* 351.2** 2

204 80.5** 172.91%% 182.17** 74.61%* 209.31** -2.59ns  56.71**  91.61**  30.26** 1

209 10ns -48** 176.39%* -53.67** 54.53** 57.63**  10.43ns 94.33*8  24.48* 1

216 18.5ns 425%%  -355** 131.59%* 55.29** -32.11**  -631ns  80.09** -39.76** 1

BW 23* 39.5%*  -12ns -21.5% S74.27%* -31.67*%  -91.87** -14.47ns 114.18** 1

NS 104** -59.6** -155ns  14.5ns  -2.5ns  13.03ns -169.17%* -36.77**  -45.62*%* 0

Female (broad genetic base)

SLE 45%* 107**  52** -21.5%  64.5%* -1745%* 124.43%* -39.67** -7452%* 2
919W -85%* 1ns -62.5%* 164**  -70%* -H2** -45%* -40.37**  16.78ns 0

RT Ons 76%* 12.5ns -19.5%  -12bns  46.5%* -35%* B1** -144.82%% 0

DL -24.5% -16.5ns  -14.5ns 9.5ns 96%*  27.5%* -106** -89**  -27.5%* 0
Identical

2 0 1 1 0 0 1 0 1

(4 varieties)
ns non-significant
*, ** Significantly different at the 0.05 and 0.01 levels of probability, respectively
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Table 6 Variances of progenies (with 9 degree of freedom) and the ranks of testers when the testers were used as

male parents in diallel cross.

Parent Variance of progenies Rank in each group Rank in both groups
Narrow-based tester
101 68,348 1 1
204 22,124 3 6
209 7,132 6 9
216 8,432 5 8
BW 26,833 2 2
NS 18,292 4 7
Broad-based tester
SLE 25,888 2 4
919W 26,295 1 3
RT 2,131 4 10
DL 25,840 3

Table 7 Variances of progenies (with 9 degree of freedom) and the ranks of testers when the testers were used as
female parents in diallel cross.

Parent Variance of progenies Rank in each group Rank in both groups
Narrow-based tester
101 43,993 1 1
204 34,274 2 3
209 2,228 6 10
216 11,580 4 7
BW 15,713 3 6
NS 9,629 5 8
Broad-based tester
SLE 21,548 3 5
919W 24,855 2 4
RT 8,980 4 9
DL 41,762 1 2
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