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ABSTRACT

Developing an understanding of the physiological and genetic basis of plant adaptation
is discussed from the perspective of how this can assist the plant breeder to make informed
selection decisions which contribute to crop improvement. The main opportunities for
exploiting physiological understanding in crop improvement derive from the ability to interpret
genotype-by-environment (GXE) interactions and make predictive inferences. The data collected
from multi-environment soybean trials were analyzed by using two complementary ordination
and clustering procedures, three-way principal component analysis and’ three-way mixture
approach to clustering. The application of these techniques enhance the researcher s ability to
make decisions in crop improvement programs where several attributes are important and must
be considered simultaneously when evaluating the impact of selection strategies.

Physiological understanding can be used to provide a framework for identifying
biological and environmental constraints to adaptation, productivity and for assessing the
relative magnitude of the effects of individual gcﬁotype andfor en;'ironmcntal factors. However,
the main constraint to exploiting physiological understanding remains the complexity of the
processes of plant growth and development, and of the dynamics of thelr interrelationships, of
genotypic differences, and of differential interactions with elcments of the physmal
environment. '
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Table 1 Names and codes of the fifteen soybean varieties/lines in yield trials in the dry season, 1992

No. Name . Code
1. SI1 a
2. SJ2 b
3. Sl4 c
4, SI5
5. CM.60
6. NS.1
7. ST
8. 7608-25-4
9. 8207-24-3

10. 8039-42-1

11. Doikum

12. KUSL 20004

13. CM-001

i4. KKU-1001 n
15, LN-14 0

Table 2 Names of sites and their abbreviations of yield trials in the dry season, 1992

No. Name Abbreviation
1. Chiangmai M
2. Nakhonsawan NS
3. Khonkaen KK
4, Phetchabun PB
5. Chainat CN
6. Suphanburi SP

Table 3 Soybean attributes, their abbreviations and unit measured in yield trials in the dry season, 1992

No. Name ' Abbreviation Unit

1. Seed yield SY Seed yield (kg/rai)
2 Pod number PD . Pod number/plant
3. Seed weight SW 100 seed weight (g)
4, Day to maturity MA Day to maturity (d)
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Fig. 1 Performance plots for the group line mean on (2) seed
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'§i‘{es CN KK P8 NS CM SP
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d. Days to maturity

yield, (b) pod numbers, (c) 100

seed weight and (d) days to maturity across six sites (CN is Chainat: KX is Khon Kaen; PB

is Phra Phutthabat; NS is Nakhon Sawan;

CM is Chiangmai and SP is Suphanburi) sown in

Dry season. Lines in each group are listed in Table 4.




Table 4 Five groups of soybean varieties/lines identified by the clustering of fifteen varieties/lines based on seed

yield, pod number, seed weight and days to maturity in the dry season 1992

Group Varieties/Lines

<2 HRB~

S1.1,81.2, 814, S1.5,NS.1, CM-001, KKU-1001, LN-14
CM.60, ST.1, Doikum
8039-42-1

7608-25-4, KUSL 20004
8207-24-3

Table 5 Attribute components for the 3x2x3 solution obtained from the three-way ordination
analysis of four attribute data for 15 soybean varieties/lines tested at six sites in the dry

season, 1992.
Attributes Abbreviations Components Proportion of
sums of squares
explained
Al A2 A3
Seed yield SY 0.45" 0.19 ; 0.56' 0.55
. Pod number PD (’6;9 ) o -0.26 0.61
Seed weight SW -0.51 (074 -0.05 0.75
Days to maturity MA (o830 014 -0l 0.72
Percentage variation 40.9 15.0 9.9

accounted for

*attributes which have bold numbers are those that have the major effects for that component

Table 6 Site components for the 3x2x3 sol
analysis of six site data for 15 soybean varie

ution obtained from the three-way ordination
ties/lines tested at six sites in the dry season,

1992,
Sites Abbreviations Components Proportion of sums of
squares explained
Al A2

Chiangmai cM 0.82" -0.23 0.73
Nakhonsawan NS 0.79 -0.23 0.68
Khonkaen KK 0.79 0.01 0.62
Phetchabun PB 0.55 0.38 0.44
Chainat CN 0.71 0.48 0.73
Suphanburi SP 0.84 -0.21 0.74
Percentage variation 57.0 8.8

accounted for

*sites which have bold numbers are those that have the major effects for that component
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(b) second and (c) third attributes component from a Three-way PCA 3x2x3 solution in the
dry season, 1992. Abbreviation/code for the varieties/lines and sites are listed in Table 1 and
2, respectively. Roman numerals refer to the clusters (see Table 4).
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Fig. 3 Joint plot of the first and second co
the first and (b) the second site component
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