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Multi-Location Trials of Waxy Corn Varieties in Thailand
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Abstract

Multi-location trials are required for yield performance and stability evaluation of breeding lines. The
objective of this study was to evaluate yield performance, stability and agronomic traits of different waxy corn
varieties during the rainy season 2006 in Thailand. Twenty-one waxy corn varities were grown at thirteen different
locations in the rainy season in/order to determine their performance and stability. A Randomized Complete Block
Design with three replications was used. Data on yield and agronimic traits were collected, A combined analysis of
variance showed highly significant (P < 0.01) genotype, location and genotype x location effects on yield and

agronomic traits. For GGE biplot methodology, based on yields, wx 005 was the most stable genotype.

Keywords: Breeding, GGE biplot, Stability, Yield performance
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Table 1 Waxy corn varieties used in rainy season.

Entry no. Varieties Source

1 Rajamangala Phitsanulok Rajamangala University of Technology Lanna Phitsanulok
2 wx 004 Chia Tai Company Limmited

3 wx 005 Chia Tai Company Limmited

4 Big white 852 Hortigenetics Research (S.E. Asia) Company Limited
5 Sweet white 25 Hortigenetics Research (S.E. Asia) Company Limited
6 Dr. Pek Sweet Seeds Company Limited

7 sw 4060 Sweet Seeds Company Limited

8 sw 6001 Sweet Seeds Company Limited

9 kwsx 91 National Corn and Sorghum Research Center

10 kwsx 107 National Corn and Sorghum Research Center

11 kwpsx 7253/local National Corn and Sorghum Research Center

12 PACW 44 Pacific Seeds Company Limited

13 PACW 73 Pacific Seeds Company Limited

14 CNW 4901 Chai Nat Field Crops Research Center

15 TS 1 Bangkok Seeds Industry Company Limited

16 CP Fancy 1 Bangkok Seeds Industry Company Limited

17 GR 479 WL Bangkok Seeds Industry Company Limited

18 GR 4748 WL Bangkok Seeds Industry Company Limited

19 2901 Khon Kaen University

20 2904 Khon Kaen University

21 2916 Khon Kaen University
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Table 2 Combine analysis of variance for twenty-one varieties at thirteen locations in rainy season.

source of Yield (kg/rai) Ear charaters (cm) Days to Height (cm)

variation DF Husk ear Husked ear Length Diameter Tassel Silk Plant Ear
Location, L 12 13,815,400.9%* 6,114,890.5%* 84.2%% 4.9%* 54.0%*  6565.3**  44,588.7**  19,603.3%*
Rep/L 26 56,938.7 24,789.2 2.7 0.1 10.2 7.2 741.0 240.1
Genotype 20 1,179,218.5%* 1,041,105.8%* 70.2%% 5.2%% 69.4%* 79.1%* 11,726.6%* 4,366.5%*
GxL 240 167,596.5%* 84,038.3%* 2.6%% 0.3%% 3.6%%* 4.7 392.9%* 195.0%*
Pool error 520 24,677.1 14,182.7 1.2 0.1 15 1.8 114.6 59.6
CV (%) 10.1 10.9 6.5 8.4 2.8 3.0 5.8 8.0

#* % Significantly different at the 0.05 and 0.01 levels of probability, respectively.
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Table 3 Means for yields and agronomic traits of twenty-one varieties at the individual test

locations in rainy season.

Yield (kg/rai) Ear charaters (cm) Days to Height (cm)
Locations Husk ear Husked ear Diameter Length Tassel Silk Plant Ear

1 KKU 1,516.4 965.1 4.29 16.59 14 4156 185.8 95.9
2 MIJU 1,825.9 1,237.3 4.51 17.14 46.6 47.0 205.1 105.7
3 SWS 1,185.7 825.0 4.56 16.57 455 45.9 192.8 113.8
4 SK 1,670.9 1,164.4 4.68 16.92 42.7 43.3 190.6 103.1
5 CT 1,283.0 878.1 4.46 17.84 43.7 44.3 204.0 100.8
6 EWS 1,425.1 1,053.56 4.94 16.00 41.0 41.0 221.4 118.7
7 TIAS 2,308.7 1,609.9 4.57 18.21 421 42.5 230.1 117.2
8 NAN 1,358.8 1,088.1 4.40 15.91 51.4 52.7 187.7 101.3
9 SW 1,635.0 1,099.8 4.91 16.89 47.0 47.2 1565.1 79.3
10 CN 1,987.4 1,381.0 4.32 18.16 39.3 41.6 186.4 96.9
11 UBU 964.5 690.4 4.16 15.02 43.0 435 1568.9 75.1
12 PAC 2,389.4 1,691.6 5.00 18.38 41.9 42.6 165.6 89.7
13 NST 863.7 601.0 4.19 14.86 41.8 45.8 136.7 57.2

Means 1562.7 1091.2 4.54 16.81 43.7 445 186.2 96.5

LSD (0.05) 381.87 251.97 2.63 0.51 511 4.29 43.56 24.80

KKU = Khon Kaen, MJU = Chiang-mai, SWS = Saraburi, SK = Songkhla, CT = Kanchanaburi, EWS = Suphanburi, IAS =
Sukhothai, NAN = Nan, SW = Nakhon Ratchsima, CN = Chai
Nat, UBU = Ubon Rajathanee, PAC = Saraburi, NST = Nakhon Si Thammarat

Alansudels) mudiy luvasiivugmsd wx 004,
Big white 852, Sweet white 25, TS1 tlag CP fancyl
Tinanan 1,658.6, 1,180.8, 1,077.4, 747.8 uag
1,062.8 Alanjusiols muady (Table 4)
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Table 4 Means for yields and agronomic traits over locations, ranks of individual waxy corn

varieties in rainy season.

Yield (kg/rai) Ear charaters (cm) Days to Height (cm)
Entries Varieties Husk ear  Husked ear Length  Diameter Tassel Silk Plant Ear
1 Rajamangala Phitsanulok 1,333.6 (20) 877.1 (20) 4.33 (14)  16.62 (15) 44.7 (5) 45.7 (6) 195.3 (6) 103.5 (5)
2 wx 004 1,558.6 (10) 1,130.9 (9) 5.28 (1) 14.13 (20)  43.6 (11) 44.5(9) 175.1 (16) 85.8(19)
3 wx 005 1,759.7 (4) 1,298.5 (3) 5.08 (3) 17.69 (5) 449 (4) 46.0 (4) 210.1 (3) 109.6 (3)
4 Big white 852 1,597.3 (8) 1,180.8 (7)  4.72 (6) 16.77 (11)  44.6 (6) 45.4 (7) 183.7 (13) 92.9 (14)
5 Sweet white 25 1,427.7 (17) 1,077.4 (11)  4.59 (10) 16.46 (17) 445 (7) 46.1(3) 176.7 (15) 86.7 (17)
6 Dr. Pek 1,592.5 (9) 1,141.4 (8)  4.39 (13) 18.13 (3) 42.3 (18) 42.9 (18) 181.3 (14) 97.0 (12)
7 sw 4060 1,845.7 (1) 1,263.5 (4)  4.72 (7) 17.08 (7) 444 (8) 451 (8) 169.6 (17) 78.0(20)
8 sw 6001 1,673.2 (7) 1,108.3 (10) 4.62 (9) 16.77 (12)  43.7 (10) 43.6 (15) 157.9 (21) 73.9 (21)
9 kwsx 91 1,489.1 (16) 1,010.3 (14) 4.41 (11) 16.64 (14)  43.0 (14) 43.8 (13) 189.5 (8) 100.7 (9)
10 kwsx 107 1,373.7 (19) 920.2 (19) 4.41 (12) 16.72 (13)  43.3 (12) 44.2 (11) 188.6 (10) 100.5(10)
11 kwpsx 7253/local 1,552.4 (11) 1,056.3 (12) 4.33 (15) 17.08 (8) 45.0 (3) 458 (5) 200.5 (4) 106.8 (4)
12 PACW 44 1,775.5 (3) 1,365.1 (2)  4.87 (4) 18.21 (2) 42.9 (15) 43.9 (12) 193.5 (7) 101.1 (8)
13 PACW 73 1,819.1 (2) 1,367.1 (1) 5.10 (2) 18.13 (4) 439 (9) 445 (10) 200.1 (5) 110.3 (2)
14 CNW 4901 1,509.7 (14) 979.4 (15) 4.77 (5) 16.82 (10) 42.8 (16) 43.6 (16) 189.2 (9) 101.9 (7)
15 TS1 1,152.5 (21) 747.8 (21) 3.74 (21) 1351 (21) 45.7(2) 47.3(1) 188.1(11) 100.0 (11)
16 CP fancyl 1,501.6 (15) 1,052.8 (13) 4.21 (19) 17.10 (6) 42.7 (17) 436 (17) 210.3 (2) 102.5 (6)
17 GR 479 WL 1,699.3 (6) 1,196.8 (6)  4.31 (16) 19.85 (1) 465 (1)  47.0(2) 2245 (1) 114.7 (1)
18 GR 4748 WL 1,722.3 (5) 1,245.5 (5)  4.72 (8) 16.87 (9) 43.0 (13) 43.8 (14) 184.5 (12) 93.3(13)
19 2901 1,514.9 (12) 960.7 (18) 4.15 (20) 16.33 (18)  42.0 (20) 42.6 (20) 163.8 (19) 89.6 (16)
20 2904 1,512.1 (13) 971.6 (16) 4.28 (17) 15.46 (19)  42.1 (19) 42.9 (19) 165.1 (18) 91.8 (15)
21 2916 1,405.4 (18) 963.0 (17) 4.23 (18) 16.56 (16) 41.2 (21) 42.3 (21) 162.6 (20) 86.2 (18)
Means 1571.2 1091.2 4.54 16.81 43.7 445 186.2 96.5
LSD (0.05) 251.40 190.59 1.75 0.51 1.96 2.15 17.13 12.35
Sweet white 25 (5), TS1 (15) uag CP fancy1 (16) nquiugnesnlvudiuazi desnnae
(Fig. 1a and b) u ealiiwuimiugaouns@duned@  TS1 (15), kwpsx 7253/local (11), GR 479 WL
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Fig. 1 GGE-biplot for husk ear weight (a), husked ear weight (b), days to silk (c) and plant

height (d) of 21 waxy corn varieties (1-21) across the test environments in rainy season.
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