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Table 1. Characteristics of parental lines of hybrids.

Plant No. of Stem G.F. Y.2) D.FY.®
height stems diameter
Lines (cm) {(/mZ2) - (ma) (kg/a) (kg/a)

I1st. 2nd. 1st. 2nd. 1st.

Total 1st. 2nd.

2nd. Ist. 2nd. Total

Seed parentl? A 116 119 17 22 16
B 115 114 17 23 17
Cc 109 123 15 21 19
D 98 98 27 27 18
E
E

B3 122 12 15 15

17 107 13 18 19

Pollen parentl) 1 188" 167 31 54 7

2 216 215 36 35 8
3 193 223 20 27 10
4 219 227 21 28 12
5 238 227 26 21 6
6 193 196 35 16 10

12 221 308 529 37.3 65.6 105.9
15 210 288 498 37.0 65.5 1025
15 187 274 461  32.8 620 94.8
17 197 239 436 35.6 51.9 87.5
16 201 292 493 343 6L0 953
18 203 501 54 227 847 O7A

7 980 300 589 47.7 417  89.4
11 347 410 757 567 73.4 130.1
12 228 354 582 40.0 741 114.1
13 277 374 651 461 8§23 128.4
4 317 308 625 49.8 55.5 105.3
i1 214 147 361 37.1 31.5 68. 6

Notes: 1) Code adresses of A, B,..., F, 1, 2,...5 and 6 indicated the parental lines of hybrids as follows.
. Seed parent A : Martin, B : Redlan, C : 399, D: 3128, E: Combine Kafir 407, F: AK 3003.
Pollen parent 1 : Red glumed Gifu Native, 2 : Black glumed Tookin Native, 3 : Fuji-A,

4 : Red glumed Kagawa Native-1, 5 : Red glumed Kagawa Native-2

6 : Horikawa Native.

2) G.F. Y. and D. F. Y. indicated green forage yield and dried forage yield respectively.
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Fig. 1. Frequency distribution of Dry Forage
Yield Ratio of hybrids pollinated by

Japanese native sorghums.
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Table 2. Characteristics of hybrids as classified with the pollen and seed parents.

Plant height No, of stems Stem diameter G. F. Y. D.F. Y.
Lines : (cm) (/m?2) (um) (kg/a) (kg/2)
lat.  2nd. 1st. 2nd. 1st. 2nd. ist. 2nd. ist. . 2Znd.
Seed parentl) A 261 246 20 29 13 12 368 434 67.6 829
B 264 250 20 26 14 13 397 485 72.1 89.4
C 257 242 19 28 13 12 %69 425 665 8LO
D - 260 251 23 29 12 12 381 436 7.5 3.0
E 256 246 19 27 13 13 391 453 68.9 79.0
F 249 237 24 31 13 12 405 487 68.4 T2l
Pollen parentl} 1 247 227 24 35 12 11 413 472  69.6 739
2 261 248 20 32 13 12 421 570 70,4 94.6
3 248 241 20 - 27 13 12 331 378 63.5 78.9
4 264 254 21 28 13 13 394 428 76.3 85.5
5 273 257 20 25 14 13 411 440 73.2 83.1
6 254 245 20 22 12 12 341 392 61.9 72.3
Check variety 239 214 25 25 13 14 425 444 7.3 68.7

Notes ; 1) Code adresses are same as in Table

1.

2} Commercial variety, Hybrid Sorgo, was used as check variety.
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Fig. 2. Frequency distribution of Heterosis
ratio of hybrids in plant height,
number of stems and stem diameter
at lst cutting period.
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Table 3. Factorial analysis of Plant height, Number of stems and Stem diameter of

hybrids derived from the crosses between cytoplasmic malesterile lines and

Japanese native sorghum varieties.

Significance of mean sguares.l)

S. V. d.-f. Plant height No. of stems Stem diameter
1st. 2nd. 1st. Znd. 1st. 2nd.
Hybrids 35 ok ok *k *k * ok
G. C. A. of Seed parents?) 5 o N.S&. b ok ek N.S.
G. C. A. of Pollen parents?) 5 ok i ok *k L ok
S. C. AD _ 25 NS # NS. NS, NS NS

Notes ; 1) N.S, % and ¥ indicated not significant, significant at 5 % level and 1 % levél
respectively.

2) G.C.A.and S.C. A.indicated general combining ability and specific combining ability.
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Table 4, Factorial analysis of green and dried forage yield of hybrids derived from the

crosses between cytoplasmic malesterile lines and Japanese native sorghum varieties.

Significance of mean squares!)

S. V. d. £ G. F. Y.2) D.F. YD
1st. 2ad. Total st 2nd. Total
Hybrids 35 sesg sk % sk £ E &
G. C. A. of Seed parents 5 N.S. N.S. N.S. N.S. * N.S.
" G. C. A. of Pollen parents 5 sk *k *k #¥ *% ek
N.S&. N.3. N.3. N.5. NS. N.5.

5.C A, 25

Notes ; 1) Same as in Tabie 3.

2} G.F.Y.and D.F. Y, indicated that green forage vield and dried forage yield respectively.

Table 5. Total dried forage yield of hybrids derived from the crosses between the cytoplasmic

malesterile lines and Japanese native sorghum varieties.

Pollen parent

Mean of hybrids
derived from

Seed parent

| 1 2 3 4 5 6  Sommon seed
A 135.9 170. 6 158.6 158.7 149.8 129.2 150.5
B 152.9 159.9 147.9 178.0 181.1 147.6 161.2
C 180. 3 150. 1 125.1 159. 4 158. 6 131.2 147.5
D 141.5 172.0 155.7 174.6 147.6 135.3 154.5
E 139.7 1645 135.9 145.6 170.7 130.9 147.9
F °* 130. 6 173.2 129.8 154. 7 129.7 124.7 140.5

Mean of hybrids

derived from common 143.5 165.1 142.2 161. 8 156. 3 133.2 150.3

pollen parent

Notes ; Code adresses of A, B,..., F, 1, 2,...and 6 are same as in Table 1,
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Table 6. Correlation coefficients ammong major characters at st (right-upper) and

Znd havesting time (left-lower).

G.F. Y. D. F. Y. Plant height No. of stems Stem diameter
G.F. Y. T 0.799T* 0.3623* 0. 4727%* 0.1226
D.F. Y. 0. 6716+ T 05T 0. 3401% o 0.0127
Plant height 0. 0464 0.5243%% U —0.3658* 0. 5599%*
No. of stems 0. 5507*+% 0. 2236 —{. 3893% T —0. 4752%*
Stem diamater 0. 0202 0, 3999 0, 7140%* — (), p5Tote \\\_,_\‘

Notes ; * and ** indicated significant at 5 % and 1 % level respectively.
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Studies on the Forage Sorghum Breeding Utilizing the Cytoplasmic Malesterile Lines.
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3. Combining ability of Japanese native sorghums.

R e

Yoshiaki Dot, Kuniaki Mocami and Yutaka FURUDOI

e

Summary

This paper contains the results obtained in combining ability test of hybrids bred out of the

crosses between the cytoplasmic malesterile lines and Japanese native sorghum varieties.

Results obtained are summarized as follows ;

1) Thirty-six hybrids between 6 cytoplasmic malesterile lines and 6 Japanese native sorghum
varieties wetre experimented with their parental lines and check variety.

7 2) Hybrids pellinated by Japanese native sorghum varieties were revealed to be tall and medium
thickness in culm, abundant in tillers, medium in maturity, vigorous in early growth and regrowth
: and high in yield. However, they were not satisfied in lodging resistance.

3) Through the factorial analysis on several characters of hybrids, it was revealed that general
combining ability variances of pollen parents were significant in many characters such as, plant
height, number of stems per m2, stem diameter, green forage yield, and dried forage yield at
both cutting times and those of seed parents are plant height and stem diameter at Ist cutting

q time, and number of stems per m at both cutiing time. However, no siguificance of opecific
combining ability showed signiﬁcahce.

4) Through the correlation analysis among chracteré at both cutting times, it was evidently
recognized that forage vield was positively correlated with plant height and numder of stems
and plani height was negatively correll_ated with nhumber of stems.

%) Based on the results mentioned above, practical procedures and problems in forage sorghum

breeding utilizing the Japanese native sorghum varieties as pollen parent were proposed.




