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Varietal Classification of Introduced Forage Sorghum Germplasm
for Parental Line Selection on F; Hybrid Breeding

Jung Hoon Kang* and Ho Jin Lée*

ABSTRACT : To obtain basic information on forage sorghum F; hybrid breeding a total of 16
lines were selected from 311 introduced sorghum germplasm accessions, assessed and classified
by the taxonomic distance and principal component analysis.

The lines of which plant height and morphological characters were diverse and the 50%
flowering date was similar to each other, were selected for parental lines in sorghum X sweet

sorghum and sorghum X sudangrass crossing groups.

Three varietal groups were classified by the average linkage cluster analysis based on the D?
computed in eleven characters. Group I, I and [l included 6 lines of sudangrass, 4 lines of
sweet sorghum and 6 lines of grain sorghum, respectively.,

In the result of principal component analysis for eleven characters, about 82% of total vari-
ation could be appreciated by the first four principal components, the first principal component
was highly loaded with head compactness and shape, 100-seed weight, plant color and grain
covering, the second principal component with flowering date, plant height and awnness.

Key words : Sorghum germplasm, Cluster analysis, Principal component analysis
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Table 1. Introduced sorghum germplasm for
numerical taxonomy

Country of Operatlor.lal
Group . taxonomic

origin

units(OTUS)

Sweet sorghum USA, 4

Japan
Sudangrass USA 6
Grain sorghum(CGMS)* USA, India 6

*) CGMS:Cytoplasmic genic male sterile
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Table 2. Definitions and abbreviation of morphological characters scored at this study

No.  Character definition Abbreviations

1 Days to flowering from emergence date to the date when DF
50% of the plants have started flowering, days

2 Plant height, cm PH

3 Plant color at harvest, (Coded ; 1:Pigmented, 2:Tan) PC

4 Leaf midrib color, (Coded;1:White, 2:Dull green, 3:Yellow) MC

5 Glume color at maturity GC
(Coded ; 1: Sinamon, 2:Mahogany, 3:Red, 4:Purple, 5:Black)

6 Seed coat color(Coded ; 1:White, 2:Yellow, 3:Red, 4:Brown) SC

7 Panicle exsertion[Coded ; 0:Not exserted, 1:Slightly exserted(less than 2cm), PE

2:Exserted (2~10cm), 3:Well-exserted(more than 10cm),
4:Peduncle recurved)
8 Head compactness and shape(Coded ; 1:Very lax, 2:Very loose erect, HCS
3:Very loose drooping, 4:Loose erect, 5:Loose drooping,
6:Semi-loose erect, 7:Semiloose drooping,
8:Semi compact elliptic, 9:Compact elliptic)
9 Awns at maturity, (Coded ; 1:Awnless, 2: Awned) AW
10 Grain covering at maturity GR
(Coded : 1:0.25 grain covered, 3:0.50 grain covered, 5:0.75
grain covered, 7:Grain fully covered)
11 Weight of 100 grains at moisture content of 12%, g SW

Table 3. Morphological characteristics of seed and pollen parents for forage sorghum F,
hybrids (1986~1987)

Parental DF * PH PC MC GC SC PE HCS AW GR SW

line (date) (cm) (1~2)(1~3)(1~5)(1~4) (0~4) (1~9(1~2) (1~7) (g)

CGMS line of

grain sorghum

ATx 378 Aug. 13 123 1 2 5 4 3 9 1 1 2.91
ATx 398 Aug. 4 108 1 2 5 4 3 9 1 1 2.66
ATx 399 Aug. 10 98 1 1 5 4 3 9 1 3 2.83
ATx 623 Aug. 5 127 1 2 3 1 3 9 1 1 2.22
A 1202 Aug. 13 137 1 2 3 2 3 8 2 3 2.55
A 10610 Aug, 7 129 1 2 5 1 3 9 1 3 1.68

Sudangrass
IS 3225 Aug. 10 245 1 1 5 4 2 1 2 7 0.79
IS 3238 Jul, 31 210 2 1 1 4 3 1 1 5 0.90
IS 3267 Aug. 12 255 2 2 2 4 2 4 2 3 1.68
IS 3274 Aug. 9 260 2 2 1 4 2 4 1 5 1.22
1S 3312 Jul. 30 193 2 2 2 4 3 2 1 1 1.02
Greenleaf Aug. 1 235 2 3 2 4 3 1 2 7 1.00

Sweet sorghum
Heuksaek #1  Aug. 21 305 1 2 5 4 3 5 2 5 2.92
Jaeksaek Aug. 28 245 1 2 3 3 3 9 1 3 1.83
Rurier var. Aug. 20 275 1 2 3 4 3 9 1 1 2.15
Rio Aug. 20 300 1 2 5 4 3 5 2 3 2.06

*) See, Table 2
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Table 4. Variation of 11 characters in 16 parental lines of three different sorghum species for

forage sorghum F, hybrid

. DF¥) PH PC MC GC SC PE HCS A GR SW
Statistics
(days) (cm) (1~2) (1~3) (1~5) (1~4) (0~4) (1~9) (1~2) 1~7) (g)
Mean 96.1 200.8 131 1.8 35 338 281 600 138 313 1.9
Max, 113.0 305.0 200 300 500 400 300 900 200 7.00 292
Min, 85.0 100.0 .00 1.00 200 100 200 1.00 100 1.00 079
Range 28.0 205.0 1.000 200 300 300 100 800 1.00 600 213
S.D. 7.8 71.1 0.48 040 137 1.09 040 318 050 213 0.76
C.V. 8.1 35.4 36.6 22.1 38.5 32.2 14.2 53.0 36.2 68.1 40.0

*) See, Table 2
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Fig. 1. Dendrogram for 11 characters of 16
parental lines of three different sor-
ghum species.
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Table 5. Species group means of each morphological characters in 16 parental lines for forage

sorghum F, hybrid

Species No. of DF*’ PH PC MC GC sSC PE HCS A GR SW
group  var. (days) (cm) (1~2) (1~3)(1~5)(1~4) (0~4) (1~9) 1~2(1~7) (g)
I 5 92.2 223.0 2.0 1.8 2.0 4.0 2.4 2.8 1.4 42 1.16
i 4 107.3 280.8 1.0 20 40 35 3.0 7.0 1.5 25 224
I 6 91.7 120.7 1.0 1.8 4.3 27 3.0 8.8 1.2 2.0 2.48

*) See, Table 2
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Table 6. Eigen value and its contribution to total variation obtained from principal component
analysis in parental lines for forage sorghum F, hybrid

Principle component Z1 z2 Z3 Z4 Z5 Z6
Eigen value(r k) 4.269 2.253 1.534 0.948 0.711 0.538
Contribution(%;) 38.8 20.5 13.9 8.6 6.5 4.9
Cumulative contribution(%) 38.8 59.3 73.2 81.8 88.3 93.2
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Fig. 2. Distribution of 16 parental lines of
three different sorghum species on up-
per two principal component scores,
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Table 7. Classification of characters by degree of contribution to the first two principal

components
Principal component Class Corresponding characters and their contributions
Z + Head compactness and shape(+-0.445), 100 seed weight (+0.393)
— Plant color(—0.414), Grain covering(—0.320)
A + Days to fowering(4-0.538), Plant height(+0.478), Awn(+40.452)

- None
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