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Comparison of Amylogram Properties among Several Subspecies of Rice

Tae-Soon Kwak'
Life Science and Natural Resources College, Sangji University, Wonju 220-702, Korea

ABSTRACT : This experiment was conducted to collect
the basic information on the varietal diversity in amylo-
gram properties of 3 different rice sub-species under trop-
ical conditions in IRRI 2001 wet season based upon
correlation and principal component analysis. The peak
viscosity and breakdown property of Tongil type, i.e., tem-
perate Indica species showed higher similarity with
Japonica type species rather than typical Indica and tropi-
cal japonica types. The amylogram properties such as
final viscosity, pasting consistency and setback of Tongil
type varieties were lower than those of typical Indica and
tropical japonica types. The peak viscosity showed posi-
tive correlation with trough, while the breakdown showed
negative correlation with setback in all tested 3 rice sub-
species. The first principal component was applicable to
increase the gelatinization temperature, final viscosity,
pasting consistency and setback, and applicable to
decrease the peak viscosity and breakdown. Varietal clas-
sification by the principal component score of each pedi-
gree could be applied to the interpretation of the
community by the scatter diagram for the amylogram
properties to the different sub-species of rice at IRRI con-
ditions.

Keywords: rice, sub-species, amylgram properties, principal
component analysis
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Table 1. Cross combination of matenals used mn varietal diversity analysis for amylogram properties of the different sub-species of rice.

No. Designation Cross Sub-species

1. Milyang21 Suweon231/IR24 Temperate indica
2. Milyang23 Suweon232/IR24 Temperate indica
3. Yongmunbyeo Taebaekbyeo/Milyang29 Temperate indica
4. Yongjubyeo SR9393/Pungsanbyeo Temperate indica
5. Dasanbyeo Suweon332/Suweon333 Temperate mndica

6. Andabyeo SR11532-4/SR14502F2 Temperate mndica
7. Areumbyeo SR3299-34-2/Suweon3 18 Temperate indica
8. Namcheonbyeo YR3299/Suweon3 18 Temperate mdica
9.1R43 IR305-3-17-1-3/IR24 Indica
10. IR44 IR1529-680-3/CR94-13/IR480-5-9-3 Indica
11.IR50 IR2153-14-1-6-2/IR28//IR36 Indica
12.IR58 IR28/Kwang Chang A1/IR36 Indica
13. IR60 1R4432-53-33/PTB33//IR36 Indica
14.1R72 IR19661-9/IR15795-199//IR9129-209 Indica
15. PSBRc30 IR72/IR24632-34-2 Indica
16 TR68284H IR58025A/IR34686-179-1-2-1R Indica

17. IR66160-5-2-3-2
18. IR68011-15-1-1-3
19 IR68544-29-2-1-3
20 TR68552-55-3-2
21.1R68552-57-3-2-1
22. IR68552-100-1-2-2
23.IR70485-15-3-2
24.1R71214-48-2-1
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Table 2. Distribution of amylogram properties in the different 3
sub-species of rice.
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Properties Sub-species Range Mean
Gelatization temp. TI 74.90~7180  73.45
I 82.70~71.20  77.20
TJ 7985~71.80 7535
Peak viscosity Tl 308~236 258
I 258~142 217
TJ 247~138 211
Trough TI 131~93 104
1 168~80 112
TJ 104~74 94
Final viscosity TI 209~169 188
I 414~184 292
] 241~188 205
Breakdown Tl 177~138 153
I 147~62 104
TJ 149~64 117
Pasting consistency TI 100~76 84
I 246~88 180
TJ 141~90 112
Setback TI -43~-99 -65
I 156~-59 75
TJ 55~-59 -6

TI:Temperate mdica I:Indica TJ: Tropical japonica
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Table 3. Correlation coefficients among several amylogram properties in the different 3 sub-species of 24 rice pedigrees.

Sub- Peak Final Pasting
Prpperties species VISCosity Trough viscosity Breakdown consistency Setback
TI -0 309 -0.262 0.038 -0.444 0.478 0.548
Gel.temp. 1 -0.497 -0019 0319 -0.7?.4* 0.460 0.577
TJ 0.338 -0.208 -0.519 0.487 -0.445 -0.503
Peak TI 0.931%* 0.778* 0.942%x* -0.144 -0.877%*
v1sceosity [ 0 849** 0.342 0.590 0.092 -0.121
T 0.854** -0.146 0.975%* -0.636 -0.911**
TI 0.817** 0.783* -0 186 -0.806%*
Trough I 0.860** -0.094 0.692* 0.547
TJ 0.450 0588 -0.129 -0.454
TI 0.559 0414 -0 536
Final viscosity I -0.534 0.964** 0.892%*
TJ -0.333 0 828%** 0540
TI -0283 -0.907**
Breakdown 1 -0.705%* -0.848**
TJ -0 740* -0.968**
TI 0359
Pasting I 0.974**
consistency - 0.885**
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Table 4. Principal component analysis performed on the amylogram properties for 24 pedigrees composed by 3 different sub-spectes of rice.

Principal component

Properties
1 component 2 component 3 component 4 component
Gel. temperature 0 609** -0.157 0 776%* 0043
Peak viscosity(P) -0 507** 0.849%** 0.141 -0 032
Trough(T) 0.370 0912%* -0.073 0.160
Fnal viscosity(F) 0.891** 0.447* -0.050 -0.057
Breakdown(P-T) -0.861** 0.440* 0.216 -0.136
Pasting consistency(F-T) 0.968** 0.209 -0035 -0.132
Setback(F-P) 0.991** -0.034 -0.110 -0.040
Eigen value 4220 2.015 0690 0070
Contribution 60.281 28.793 9.864 0.993
Cumulative contribution 60.281 89.074 98.938 99931
Table 5. Component score of 24 used materials composed by 3 30 p
different sub-species of rice grown at the IRRI farm in 25
the wet season of 2001. o
Component score Qo
No Designation Ist Ind O
component component
1 Milyang 21 -1.137 0.368 T o 20 ae
2 Milyang 23 -0 983 0640 =
3 Yongmunbyeo -1.174 1.828
4 Yongjubyeo -0.779 0218
5 Dasanbyeo -0.764 0012 be
6 Andabyeo -0.696 -0.110
7 Areumbyeo -0.659 0316 Fig. 1. Scatter diagram of scores m each pedigree of the first two
8 Namcheonbyeo -0.881 -0.143 principal components deduced from the principal
9 IR43 0811 -0.004 component analysis of amylogram properties with 24 rice
10 IR44 1716 1494 pedigrees. @ : Temperate indica, [ : Indica, A : Trpoical
1 RS0 1 451 0.880 Japonica. The numbers are shown n Table 1.
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