AR E HEPE DR FA LB Y v 7 4
DHEREIZET 5%

Fag =-VT7vREREHRELTLIHED
etk & AR

LEEY « HLHE - R EHE - LERAE

= ]

TEER - w1 - BERE - LBEE (1976) : HREHMTRERENA
LIEFMNY LA LOEFRICATIWRE, B48 11—V 7 VRBEEGHRETS
MBOSMEELBEEEES, LBRABRE 36: 111~122

a— )7 VERERIERE L THEE (F1) 12, ©RKE, 2 3 oTHEMNY
AHAELTRBECREL, OSBRI~ PEIHRELE, WERECTChs
2, BERMNS > T b, HERBSRIIELCHCTHEEFCHK, B, &
R ZhERDh- o NE TR —RCHEERBDREORZ D RiVLESYE
babhic, ¥, #EOBRSHI SHEBOEFEOERIIE & LTIERHIC
HSE, CRCETROBENEIKRANCHAMEINS Z LA LT, &6
2, WEROHEMMAGR. S, REZEH OBV DXL, RTELE O
FAERL, FBREDORICIZE A FIEGREYTDeh - 12,

P EDERNS, AFEEOFIRAOTHM LRMES, BIO, NEHFA LD

111

DL — ) 7 VERBCEEREON EALETHD T LRI,

I #&

]

a—97 v (BY¥, Kaoliang) i [HEEM%Z &3
BpEARER L OB ERICST - B LTV B 7 v T
VINT LD —HERTH B, KB Snowden D4}
F¥ECIL Sativa series 7 Subseries Nervosa [ X
t, Sorghum nervosum Bess OFELZH IR T
B, Fio, FAVDREMESROLRE - RN
Bifa % 7 AR, AV OWACOWTERA
HREABEUIERE, EERICTA200RE Yy v 74
S L DO n=10, 2n=20TH-Ffc& BELTH
Do

IBESNC I % 2 — U 7 v OSRCOW TR
fRA9EE A v & U CEaEM, R A RIS AR L
T ERRT B, T, MEOREECOWTER
15) (33082 6 ~ 7 °CLLEIC BT X BLEET 00
HHchHy, ZB4ATEH~5 ALECEESh, 97
FH~0A ARSI R EERL TV, —5F, =
— 9 7 Y ORBRCOWTTEIER CRE5), BERE
EER) Tk EH L LTAVbh, ZET
SEF M C OB IR L LTRARCH -0 & )

THbo

2~ ) 7 VIRBRICREEET CRIICHI > TRE
ERTETCHBIcD, B, BEEICIATH I AN 4
LB AENABELTVAEELLRS, HERD
BEHENDLD LERT CORE, MECOVLTIiLMh
DI NLH ALK BRI WEEOKEBISHEYES LTy
HLDEEZTINTHAS,

ABTIE, Z0L5n=—1 7 vaEr—-RERNE
BRLEOIERE : LTHA LSS oMBEOSECHME
MEBOBENF i IOV TEFORF® N 720

II #E&LUAE

1) B

a— ) 7 v 6 B MIBREHEME SRR SR 5 SRHT
ZELLC30A RO F i RS - Rfftdk XL OERER
M7V Fya==) ®ingi4250fE - Rfivdt
AL7

2) AEBJ

19734, KHEEERMEE BT, 1K2.4m2, 3K,
FUREEC X 0 RENE RE LI, B 5 A21BIAT
V, a4 150 8 & BEIE60cmIC &if Lic, (WEEIX 7 23



112 N FENAEE N

5365

Table 1. Characteristics of parental lines of hybrids.

Eé?;ﬁt No. of Sem G.F.Y?» D.M.P» D F Y2

Variety (m) (/m2) (um) (kg/2) 6] Ckg/a)
Ist. 2nd. Ist. 2nd. Ist. 2nd. I1st.  2nd. Ist. 2nd. I1st. 2nd.
Seed AD 130 124 36 28 16 10 375 24 19.2 21.1  70.4 56.0
parent g o5 g7 43 23 17 13 406 257 18.7 20.9 759 53.8
c 122 105 34 21 18 13 378 239 18.1 22.0 68.0 52.6
D 103 &7 % 2 17 13 329 218 19.5 22.3 63.8 48.6
E 131 130 0 2 16 11 399 313 189 19.8 73.7 6L8
Pollen 11 225 223 62 35 11 8 375 278 22.3 26.4 834 73.6
parent o g4 14 23 13 14 10 238 157 16.3 21.1 387 33.2
3 21 215 % 2 11 8 322 242 252 27.0 8.6 65.0
4 211 220 45 2 11 8 303 27 23.2 248 69.8 655
5 225 22 50 82 11 8§ 334 283 239 237 79.7 67.4
6 192 178 58 23 9 8 245 178 28.0 249 684 44.1

Notes; 1) Code adress of A, B, .-- E, 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.

Pollen parent 1: Brown kaoliang-1 (0045), 2: Brown kaoliang-2 (0251),
3: Brown kaoliang-3 (0075), 4: Brown kaoliang-4 (0076),
5: Brown kaoliang-5 (0077), 6: Brown kaoliang-6 (0078).

2) G. F. Y, D. M P. and D. F. Y. indicated green forage yield, dry matter percent and dry

forage yield, respectively.
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Fig. 1. Distribution of number of stems per m?
and stem diameter of hybrids crossed

with 4 different groups of pollen parents.
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Table 2: Characteristics of hybrids as classified with the groups of pollen parents.

Pollen . Stem : . Early . Leaf .

parents Height diameter Tiller vigor Lodging blights Heading Regrowth
F o . somewhat very . very somewhat

Kaoliang heigh thick a few vigorous none resistant carly poor

Hegari heigh Zl? 113{ a few ;%I;_eWhat none resistant late i‘;gﬁ?&sat

Japanese very somewhat s . somewhat s )

native heigh thick abundant vigorous  slightly susceptible medium vigorous

Sudan somewhat somewhat very very none somewhat earl very

grass heigh thin abundant vigorous susceptible ¥ vigorous-

Table 3. Characteristics of Kaoliang group hybrids as-compared with Hegari, Japanese native
and Sudangrass groups ones under hill sowing condition.l)

Early vigor2)

Maturing time

Group D
. Ty . Leaf
gf brid Variety lli‘?nlit Tiller No. of matter g:lgl Tiller weight
ybri 1€ number leaves weight percent
(em) (g/plant) (g/plant) (g/plant) (%)
Kaoliang Hiro-Ko6 No. 12 73 2 9.9 4.0 289 151 17
group Hiro-K& No. 14 68 2 9.4 3.2 278 229 19
Hegari Hiro-Ké No. 3 57 4 11.0 3.4 534 302 20
group Hybrid Sorgo 56 3 10.0 3.0 255 280 20
Jap.anese Chiigoku-Ko No. 4 61 3 10.1 4.2 640 427 15
native group Hiro-K& No. 10 68 3 10.2 4.8 484 373 17
Sudan grass Sendachi 61 4 9.7 3.3 227 440 17
group Sweet Sorgo 63 4 9.7 3.0 294 547 17

Notes; 1) Sown 60 cm apart in rows and 20 cm in plants.
2) Measured at 30 days after germination.

Table 4. Characteristics of Kaoliang group hybrids as compared with Hegari, Japanese native

and Sudan grass groups ones under row - sowing condition.l)

Group _ Plant No. of S!:ern anf

of Véfiety height (cm) stems (/m?2) diameter (mn)  blights2)
hybrid Ist.  2nd. 1st.  2nd. i1st. 2nd.  2nd. crop.
Kaoliang 'Hiro-Ké6 No. 12 208 241 34 29 11 11 1.0
group Hiro-K6 No. 14 226 249 35 - 26 12 10 1.0
Hegari Hiro-K6 No. 3 180 213 39 16 12 16 0.8
_group Hybrid Sorgo 187 208 32 18 12 14 0.9
Japanese Chiigoku-Ké No., 4 192 271 29 22 14 12 4.5
native group Hiro-Ko No. 10 205 261 29 26 13 12 1.0
Sudan grass Sendachi 210 236 30 37 11 9 5.2
group Sweet Sorgo 219 244 28 34 12 10 2.0

Notes; 1) Sown 150 g/a of seed and 60 cm apart in rows.
2) Shown in infected leaf area index.
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Table 5. Productivity of Kaoliang group hybrids as compared with Hegari, Japanesé native

and Sudan grass groups ones under row - sowing condition.

Group G. F. Y. (kg/a) D. M. P. (%) D. F. Y. (kg/2)
of Variety -
hybrid Ist.  2nd. Total 1st. 2nd. ist.  2nd. Total
Kaoliang Hiro-Ké6 No. 12 462 313 775 216 18.3  70.0 67.7 1371.7
group Hiro-Ko No. 14 463 203 756 21.5 18.7  73.4 62.6 136.0
Hegari Hiro-Ko No. 3 595 526 1,121  16.2 165 58.4 85.5  143.9
group Hybrid Sorgo 503 472 975 16.4 17.4 54.4 77.4  131.8
Japanese Chiigoku-Ko No. 4 492 523 1,015 20.1 15.2 483 1048 153.1
native group Hiro-Ko No. 10 492 554 1,046 19.0 16.2 50.9 105.6  156.1
Sudan grass Sendachi 439 430 869 18.0 15.2 52.5 77.4  129.9
group Sweet Sorgo 460 398 88 17.9 165 58.6 7.1 129.7

Note; Sown 150 g/a of seed and 60 cm apart in rows.
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Table 6. Characteristics of hybrids as classified with the pollen and seed parents.
T T T T T Plamt " No. of Stem T T v o v
height stems diameter G. F. Y. D. M. P. D. F. ¥.
Lines (cm) (/m2) (mm) (kg/2) (%) __(kg/a) _
Ist. 2nd. Ist. 2nd. 1st. 2nd. 1st. 2nd. 1st. 2nd. 1st. 2nd.
Seed parent A 263 212 39 29 12 10 398 272 21.8 25.5 86.6 69.4
B 267 215 34 24 12 10 400 254 19.6 23.8 78.1 60.7
C 269 217 29 23 13 10 391 252 19.9 24.4 77.5 61.8
D 273 233 43 31 12 10 407 302 21.3 24.6 86.6 74.2
E 270 216 35 25 13 10 425 269 19.5 23.3 82.7 62.6
Pollen parent 1 277 227 38 31 12 10 430 291 20.1 25.3 86.5 73.1
2 249 193 37 27 13 10 407 283 19.4 23.9 78.6 67.8
3 280 236 38 30 12 10 445 307 21.1 26.0 93.6 79.6
4 268 223 34 24 13 10 379 258 20.1 23.6 76.2 60.7
5 275 229 34 24 13 10 414 261 20.8 23.6 85.8 61.9
6 261 202 35 23 12 10 350 220 20.8 23.4 72.9 51.4
Check variety 247 210 37 24 13 14 481 477 14.7 15.1 70.4 72.2
Notes; 1) Code adress are same as in Table 1.
2) Commercial variety, Hybrid Sorgo, was used as check variety.
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Table 7.
Kaoliang group hybrids.
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Form of the analysis of variance used to analyze combining ability in

Sorce of variance d. f. Expection of mean squares
"gi.’s (g.c.a. of Seed parents)l) 4 M =62 + 362 + l&;gi?
g;’s (g.c. a. of Pollen pgrents)l) 5 My = 62 + 3asi2j + ISag_Zj
sij’s (s.c.a)?) 20 Mg =462 + 30’55

Error 58 My =462

e

Notes; 1) General combining ability.
2) Specific combining ability.

Table 8. Factolial analysis of plant height,

number of stems and stem diameter of

hybrids derived from the crosses between cytoplasmic malesterile lines

and kaoliang varieties.

Significance of mean squares!)

S. V. d. f. Plant height No. of stems Stem diameter
1st. 2nd. 1st. 2nd. Ist. 2nd.
Hybrids 29 ok Fk wox *k Fok N.S.
G. C. A. of Seed parents2) 4 N. S. ok ok Fk ok N. S.
G. C. A. of Pollen parents2) 5 ek ok N.S. ok N. S. N.S.
S.C. A2 20 N.S. N. S. * N. S. N. S. N. S.
Notes; 1) N. S, * and ** indicated not significant, significant at 5 % level and 1 % level,
respectively.
2) G.C. A. and S.C. A. indicated general combining ability and specific combinig
ability.
Table 9. Components of variance of general and specific combining ability concerning to

plant height, number of stems, stem
Kaoliang group hybrids.

diameter and dry matter percent among the

Plant height No. of stems gzsgeter Dry mater percent

Component - - o

ist. 2nd. Ist. 2nd. 1st. Ist. 2nd.
gi. 5.98 50. 43 25.32 11.43 0.21 0.97 0.57
g 126. 66 261. 66 1.40 9.92 0.06 0.25 1.00
g + g 132. 64 312.09 26.72 21.35 0.27 1.22 1.57
Sij 9.39 - 4.54 0.25 0.04 0.04 -
Notes; gi. = (M;—M3)/18, g5 = (M2—M3)/15, sij = (M3—M4)/3
4) IEC R 5B A 2HE) D RBLRAH Bighs -7,
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Table 16. Factolial analysis of green and dried forage yield of hybrids derived from
the crosses between cytoplasmic malesterile lines and kaoliang varieties.
Significance of mean squares
S. V. d. £ G.F. Y D. M. P. D.F. Y
1st. 2nd. Total 1st. 2nd. 1st. 2nd Total
Hybrlds o 29 Kk sk kg - :k>v~ T skt Hok ok L
G. C. A. of Seed parent 4 N. S. Fok N. S. ok w* N. S. ok ok
G. C. A. of Pollen parent 5 Hx ok wE N. S wk Hk w Ak
S.C. A, 20 N.S N. S N. S N.S. N.S N. S N. S N. S
Table 11. Components of variance of general and specific combining ability concerning
to green forage yield and dry forage yield among the Kaoliang group hybrids.
G.F. Y. D. M. P. D.F.Y.
Component - . e — —— e -
1st. 2nd. Total 1st. 2nd. 1st. 2nd. Total
gi. 37.07 305. 68 382.45 0.97 0.57 11.81 28.85 77.22
£ 1,037. 49 822.57 3,697.24 0.25 1.02 49. 39 92.10 263. 68
gi. + g;j 1,074.56 1,128.25 4,079. 69 1.22 1.59 60. 57 120.95 340. 90
130. 82 0.04 — 4.61 — 15.99

Sij 120. 40 —
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BUgHErZERD B RLIcl D EE L bh b,

FEMEB ORI Y ROFI12RIR LT,
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Table 12. Correlation coefficients among major characters at lst. (right - upper) and

2nd. (left-lower) havesting time.

No. of

Plant

D.F.Y D.M. P G.F.Y. height stems g;:ﬁeter
D.F.Y. (0. 8065**) 0. 5464** 0. 7175%* 0. 4741%* 0. 5734%* -0.1822
D. M. P. 0. 7675%* (0.4866**)  —0.0562 0.1614 0. 4968** -0. 3703*
G. F.Y. 0. 9626%* 0. 5699** (0. 8008**) 0. 4481% 0.2362 0. 0048
Plant height 0. 5322%* 0. 3606 0. 5272%% (0. 4280%) 0. 0355 0. 0047
No. of stems 0. 8822+ 0. 6596** 0. 8609** 0. 4489* (0.8288*%)  -0.5882%*
Stem diameter -0. 0589 -0. 3317 0. 0651 -0. 0871 -0.2929 (0.3073)

Note; Figures in parenthesis indicated the correlation coefficients of same characters between

1st. harvest and 2nd. one.
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Studies on the Forage Sorghum Breeding Utilizing the

Cytoplasmic Malesterile Lines

4. Evaluation of kabliang varieties as the pollen parents
of hybrids in the forage Sorghum breeding utilizing

the cytoplasmic malesterile lines.

Yoshiaki Doi, Yutaka Furupol, Kuniaki MocaMmi and Takao TSUCHIYA

Summary

This paper contains the results obtained in the survey of evaluating kaoliang varieties as pollen
parent to develop hybrid forage Sorghum vareties.

Results obtained were summarized as follows;

1. The hybrids pollinated by kaoliang varieties had long and somewhat thick culms and bore
few tillers. They were early in maturity, resistant to Helminthosporium leaf blights, scarecely
lodged, vigorous in early growth and inferior in regrowth habits.

2. Heterotic effects in kaoliang hybrids were observed in plant height and forage yield,
however, they were not in stem number, stem diameter, early growth and dry matter percentage.

3. Through the factorial analysis on several characters of kaoliang hybrids, it was revealed
that the general combining ability variances of pollen parents were significant in plant height,
stem number at 2nd cutting , green forage yield, dry matter percentage and dry forage yield and
those of seed parent showed significance in plant height at 2nd cutting, stem number, stem
diameter, green forage yield at 2nd cutting, dry matter percentage and dry forage yield. Specific
combining ability variance showed only in stem number at Ist cutting. The variance components
of general combining ability of pollen parents were markedly larger than those of seed ones.

4. From the results obtained in correlation analysis among the characters at both cuttings, the
forage yield of kaocliang hybrids were revealed to be primarily contributed by stem number at
both cuttings and secondary by plant height. Stem diameter was not correlated with forage yields.

5. Based on the results mentioned above, the authors proposed some problems on forage sorghum
breeding using kaoliang varieties as pollen parent and discussed on the practical procedures to
develop the promising hybrids crossing -with kaoliang varieties which had different ecological

characters.



