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ABSTRACT

Crop performance under a broad range of environments can be studied to reveal cassava varieties with
high yield stability. The objective of this study was to recommend cassava varieties for either a wide range
of environments or for specific environments. When the effect of variety x environment interaction was high,
cassava variety yielded differently under different environments. Five cassava varieties, namely : Kasetsart
50, Rayong 1, Rayong 60, Rayong 90 and Sriracha I, were grown in the early rainy season (May 1992) over
9 environments. They were applied with mixed fertilizer 15-15-15 at the rate of 0, 313, 625 and 1,250 kg/
ha. Only the data on dry root yield were analyzed. Results of the analysis, the Additive Main effects and
Multiplicative Interaction (AMMI), indicated that Sriracha 1 was most stable when compared with the other
varieties but yielded very low. Kasetsart 50 was moderately stable and gave high yield in several environments.
Rayong 60 performed well at Khon Kaen Field Crops Research Center and Mukdahan Field Crops Experiment
Station environments, whereas Rayong 90 performed well only at Maha Sarakham Field Crops Experiment
Station environment.
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Table1 AMMI analysis of dry root yield of 5 cassava varieties, applied with 4 rates of mixed fertilizer
grade 15-15-15 under 9 different environments.
Sources of Variation df 0 kg/ha 313 kg/ha
Sum of Squares Mean Squares Sum of Squares Mean Squares

Environment (Env) 8 618.56 77.32 ** 413.42 51.68 **
Rep. within Env. 18 116.12 6.45 58.34 3.24
Genotype (Gen) 4 165.38 41.35 ** 155.22 38.80 **
Gen x Env Interaction 32 365.01 11.41 ** 471.40 14.73 **

PCALl 11 227.11 20.65 ** 307.78 28.00 **

PCA2 9 74.73 8.30 * 83.97 9.33 *

Residual 12 63.17 5.26 ns 79.65 6.64 ns
Error 72 263.60 3.66 308.68 4.29
Total 134 1,528.68 11.41 1,407.07 10.50

625 kg/ha 1,250 kg/ha
Sum of Squares Mean Squares Sum of Squares Mean Squares

Environment (Env) 8 424.52 53.06 ** 1,065.43 133.18 **
Rep. within Env. 18 74.95 4.16 98.76 5.49
Genotype (Gen) 4 101.49 25.37 ** 201.40 50.35 **
Gen x Env Interaction 32 365.72 11.43 ** 437.69 13.68 **

PCALl 11 187.86 17.08 ** 206.98 18.82 **

PCA2 9 109.44 12.16 * 183.04 20.34 **

Residual 12 68.42 5.70 ns 47.67 3.97 ns
Error 72 341.46 4.74 325.73 4.52
Total 134 1,308.14 9.76 2,129.01 15.89

B8 non-significant
* significant at p < 0.05

** significant at p < 0.01
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Table 2  Percent of sum of square (%SS) on PCA1 to PCAS seperated from variety x environment

interaction using AMMI model.

Sources of Fertilizer rates (kg/ha)
Variation 0 313 625 1,250
%SS  Cumulative %SS Cumulative %SS Cumulative %SS Cumulative

PCA1l 62.22 62.22 65.29 65.29 51.37 51.37 47.29 47.29
PCA2 20.47 82.69 17.81 83.10 29.92 81.29 41.82 89.11
PCA3 13.46 96.15 12.49 95.59 15.15 96.44 7.53 96.64
PCA4 3.85 100.00 441 100.00 3.56  100.00 3.36 100.00
PCAS 0.00 100.00 0.00 100.00 0.00 100.00 0.00 100.00

GE Interaction 100.00 100.00 100.00 100.00

Table3 Mean dry root yield (ton/ha) of 5 cassava varieties applied with 4 rates of mixed fertilizer grade

15-15-15 under 9 environments.

Varieties Fertilizer rates (kg/ha) Varieties mean
0 313 625 1,250
KUS0 10.84a' 1195a 12.63 a 12.08 a 11.88
RY1 7.58d 9.16b 11.39b 1040b 9.63
RY60 9.53 be 11.75 a 12.39 ab 11.85a 11.38
RY90 9.91 ab 11.18 a 11.95 ab 12.60 a 1141
SR1 871c 9.97b 10.20 ¢ 9.28b 9.54
Fertilizer mean 9.31 10.80 11.71 11.24

! In a column, means followed by a common letter are not significantly different at p < 0.05 by LSD
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Table 4 Mean and estimated values (bold) from AMMI model of dry root yield of 5 cassava varieties,
applied with 4 rates of mixed fertilizer grade 15-15-15 under 9 environments.

0 kg/ha 313 kg/ha

KU50 Rl R60 R90 KU50 R1 R60 RS0 SR1
BMS 12.81 7.14 6.77 1398 6.78 13.28 9.98 7.67 14.06 8.09
12.63 6.94 6.63 14.08 7.19 13.37 8.15 848 14.98 8.09
BR 15.56 6.04 974 1298 1136 1547 9.05 899 15.19 13.66
15.61 636 10.77 13.16 9.78 16.56 7.79 12.84 1428 10.89
DAN 845 8.14 11.38 7.96 7.57 1152 7.68 1632 8.30 8.21
8.80 8.14 10.18 7.46 891 10.12 994 12.62 895 10.40
KB 15.38 961 1331 11.18 1077 13.72 943 1337 12.17 1047
14.60 889 1328 1174 11.74 14.00 876 13.79 1130 1130
KK 13.23 850 13.54 13.84 1000 1266 10.18 15.18 15.11 10.20
14.30 907 1197 1274 11.03 1476 1001 13.55 1337 11.65
KR 8.87 10.40 9.94 9.06 11.09 13.19 10.86 1595 10.04 1225
893 10.65 10.67 9.16 994 11.14 1333 1399 1153 1230
MAH 998 7.47 8.51 9.52 7.26 11.69 11.19 1032 12.15 9.45
9.80 7.25 8.31 9.60 7.77 11.83 975 1145 11.80 9.96
MUK 452 5.89 4.78 4.77 5.36 6.05 7.82 8.23 6.59 8.70
4.30 5.83 5.31 5.04 4.85 6.33 8.33 8.46 7.24 7.04
RY 8.77 5.00 7.79 5.92 8.15 9.92 6.24 9.71 6.99 8.67
8.60 5.06 8.63 6.22 7.13 9.39 6.34 10.54 7.18 8.08
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625 kg/ha 1,250 kg/ha
KU50 Rl R60 R90 SR1  KUS0 Rl R60 R90 SR1

BMS 1299 1131 1022 1191 10.17 1136 11.99 7.58 12.21 8.93
13.84 10.17 892 1555 8.11 1237 1145 7.60 11.82 8.82

BR 1685 1037 10.03 1386 12.24 1471 1297 1280 13.50 6.68
16.53 931 1277 1434 1040 1383 1236 1225 15.09 7.13

DAN 11.29 943 1524 9.08 9.72 8.04 7.35 10.50 9.28 5.96
1044 1181 1290 936 10.26 8.60 6.60 10.28 9.59 6.05

KB 10.87 9.16 13.81 11.64 9.60 9.38 6.14 1427 1237 6.82
12.95 926 1271 10.34 9.80 9.43 684 14.63 11.50 6.57

KK 11.85 10.83 13.86 14.16 9.02 9.64 847 1364 1224 7.72
13.80 10.60 12.55 1251 1024 10.39 8.12 13.68 11.90 7.62

KR 1359 15.02 1596 991 11.56 1284 1097 1356 1089 16.22
11.66 1540 1447 1214 1237 1254 10.73 1336 1146 16.39

MAH 1550 18.80 13.12 16.17 1229 1954 1824 1645 2161 15.02
1582 1529 1540 1588 1349 20.03 18.82 16.88 2045 14.68

MUK 8.42 7.28 8.76 9.21 841 1045 8.14 6.65 10.22 8.39
7.04 10.59 9.13 8.04 729 10.14 8.96 6.97 9.58 8.21

RY 1228 1028 1053 11.65 877 1272 934 11.17 11.07 7.79
11.56 10.05 12.67 9.43 9.79 11.36 9.71 1097 1199 8.05
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Figure 1 Biplot showing mean dry root yield and PCA1 of 5 casava varieties grown under 9 environ-
ments, with 4 rates of mixed fertilizer grade 15-15-15; (A) 0 kg/ha, (B) 313 kg/ha, (C) 625 kg/
ha, and (D) 1,250 kg/ha.
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