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The Effect of using Testers for Evaluation Waxy Corn lines in
a Hybrid Development Program
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ABSTRACT: Choice of tester is important in the evaluation of lines for potential use in production hybrids. The objectives
of this study were to determine the relative merits of two types of testers for evaluating waxy corn lines and
2) to evaluate waxy corn breeding lines in a hybrid development program. Eighteen S, lines were crossed to two
genetically narrow-base testers, inbred “101L” and hybrid “BW854” and to two genetically broad-base testers,
“SLE” and “VNLE” in North Carolina mating design I. The parental lines and their 72 crosses were evaluated using
Randomized Complete Block Design with 3 replications in the rainy season (May-August) 2010 at Experimental
Farm of Khon Kaen University. The results indicated that narrow genetic base tester can be effectively used to identify
lines better than broad base tester. Two testers, “BW854” and “VNLE” were identified as the suitable testers for this
breeding program. Five lines, “ASHJDLI11”, “A5SHIJDL3”, “KND5”, “KNDs41” and “A5BW2” have high potential
for further development of elite inbred lines.
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Table 1 Waxy corn varieties/lines used in this study

WAWNERT 39 AUTUINLAL 2 : 44-50 (2554).

Varieties/lines Variety type

Source

Narrow genetic base tester

101L (T1) Inbred line Khon Kaen University
BW854 (T2) Hybrid Hortigenetics Research (S.E. Asia) Company Limited
Broad genetic base tester

SLE (T3) Open-pollinated Khon Kaen University
VNLE (T4) Open-pollinated Khon Kaen University
Lines

CDHJ5 S2 line Khon Kaen University
CDHJ17 82 line Khon Kaen University
CDHJ25 S2 line Khon Kaen University
CD101 82 line Khon Kaen University
CDBW9 S2 line Khon Kaen University
CDBW13 82 line Khon Kaen University
A5HJDL3 S2 line Khon Kaen University
ASHJDL11 82 line Khon Kaen University
A5HJ3 S2 line Khon Kaen University
ASHJ6 82 line Khon Kaen University
ASBW1 S2 line Khon Kaen University
ASBW?2 82 line Khon Kaen University
KND3 S2 line Khon Kaen University
KND5 82 line Khon Kaen University
KND7 S2 line Khon Kaen University
KND10 82 line Khon Kaen University
KNDs41 S4 line Khon Kaen University
KNDs42 S‘1 line Khon Kaen University
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Table 2 Mean squares for yields, yield components and agronomic traits of waxy corn in the rainy season 2010

. . Ear Plant
sov of Weight (kg/rai) length height D.a){ to Day _to
Unhusked Husked (cm) (cm.) silking tasseling
Replications (R) 2 423,675 190,411** 4.6 1,074.0"* 117.4** 113.1**
Lines (L) 17 684,063**  273,248* 7.6  1,265.3** 7.8** 7.9**
Testers (T) 3 764,734**  304,003**  8.4**  3,168.1** 128.8** 126.0**
Contrast” T1 vs. T2 (Narrow) 1 250,777 17,795ns  1.1ns 355.7* 108.0** 106.0**
Contrast” T3 vs. T4 (Broad) 1 515,796**  301,083** 0.5ns 3.1ns 33.3** 33.5%*
Contrast” T1,T2 vs. T3,T4 1 2,260,053** 877,563** 35.6** 13,529**  362.3** 352.9**
L X T (Topcross) 51 198,134** 97,167** 2.7 629.8** 7.6** 7.7
Error 142 28,884 11,280 0.8 60.6 2.96 2.97
Total 215
Mean 2,110.1 1,489.6 16.3 168.2 48.9 48.8
C.V. (%) 8.05 7.13 5.53 4.63 3.53 3.53

" Orthogonal comparison

ns, *, ** not-significant, and significant difference at 0.05 and 0.01 levels of probability, respectively
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Table 3 Correlation coefficient between four testers for evaluation of unhusked weight (kg/rai) of waxy corn

in the rainy season 2010.

Testers 101L (T1) BW854 (T2) SLE (T3) VNLE( T4) All-tester"
101L (T1) 1.000 0.386 0.381 0.669** 0.799**
BW854 (T2) 1.000 0.143 0.517* 0.765*
SLE (T3) 1.000 0.318 0.655*
VNLE (T4) 1.000 0.833"*
All-tester” 1.000

""Mean of the four testers.

*, ** Significant difference at 0.05 and 0.01 levels of probability, respectively

Table 4 Means, general combining ability (GCA) and variance of progenies estimates for yields, yield

components and agronomic traits of waxy corn in the rainy season 2010

Yields (Kg./rai) Yield components Agronomic traits Variance
Testers Unhusked Husked Ear length (cm.) Plant high (cm.) rank in
Mean GCA. Variance Mean GCA. Variance Mean GCA. Variance Mean GCA. Variance both group
Narrow genetic base tester
101L 587 -359ns 128,199 393 652" 40,824 102 -0.2ns 0.83 1675 -8.3* 2183 2
BW854 1,370 -132.3" 235649 1,087 -39.6° 75535 130 -0.4* 2.41 126.3 -4.7 4549 1
Broad genetic base tester
SLE 2266 150ns 81,122 1,657 -04ns 29,145 179 04* 0.97 1875 6.7 163.1
VNLE 2531 1532** 122,156 1,691 105.2** 42,747 182  0.3* 1.04 191.0 6.3* 2153 3

ns, *, ** not-significant, and significant difference at 0.05 and 0.01 levels of probability, respectively

-
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Table 5 Ranking, mean, and general combining ability (GCA) for unhusked weight (kg/rai) of four testers by

18 lines based on the evaluation of 86 crosses of waxy corn in the rainy season 2010

Testers
. 7 GCA of
Lines 101L (T1) BW854 (T2) SLE (T3) VNLE (T4) All-tester :
Ranking by testers lines

CDHJ5 13 7 10 4 7 69.5ns
CDHJ17 10 14 9 12 13 -104.3*
CDHJ25 16 12 2 11 10 -55.7ns
CD101 7 18 8 14 15 -233.6**
CDBW9 12 16 17 13 18 -296.3**
CDBW13 14 17 11 16 14 -228.8**
A5HJDL3 3 4 14 1 2 222.7**
A5HJDL11 1 1 1 2 1 692.1**
A5HJ3 18 10 5 17 16 -238.3**
A5HJ6 15 8 18 18 17 -264.6**
A5BW1 4 13 6 8 8 57.0ns
A5BW2 2 15 3 3 5 130.5*
KND3 9 9 13 15 12 -92.7ns
KND5 8 3 4 5 3 189.8**
KND7 5 11 15 7 9 -10.7ns
KND10 17 6 16 9 11 -69.2ns
KNDs41 6 2 12 6 4 1657.7**
KNDs42 11 5 7 10 6 74.9ns
Mean of topcross 2,074 1,978 2,125 2,263
GCA of testers -35.9ns -132.3** 15.0ns 153.2**

"' Mean of the four testers

ns, *, ** not-significant, and significant difference at 0.05 and 0.01 levels of probability, respectively
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