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Table 1, Descriptions on the parental lines of
sorgo type malesterile lines.

Cytoplasmic sources Recurrent parents

Lines of malesterile lines of malesterile lines
MS 21-2 Combine Kafir 6062 A Am-2
MS 21-3 Combine Kafir 6062 A Am-3
MS 31-2B Combine Kafir 605 A Am-2B
MS 41-1 ‘Wheatland 399 A Am-1
MS 41-2 Wheatland 399 A Am-2
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Table 2. Fertility reading in BsF; and B3F; generations of sorgo type malesterile lines.

No of . Percentage of sterile No. of No. of

Plants in BsF,q

Lines lines

lines lines
in BoF7; 90 80 70 60 50 selected in BsF; 90 80 70
1 I

Percentage of sterile No. of
plants in B3F lines

60 B0 selected
I |

MS 21-1B 1 1 0

MS 21-2 4 2 11 2 8 5 2 1

MS 21-2B 1 1 3 2 1 0
MS 213 9 3 1 4 3 13 3 3 1 6 3
MS 21-4 1 1 0

MS 31-1 4 4 0

MS 31-2 1 1 0

MS 31-2B 2 11 1 B 1 1 3 1 7 2
MS 41-1 4 2 9 2 2 1 1
MS 412  Z 2 2 2 5 2 2 1
MS 41-3 2 1 1 1 2 2 0
MS 44 3 1 1 . 1 2 2 -2 0
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Table 3. Hybrids used in the combining ability test.

Seed parent

MS 21-2 MS 21-3 MS 31-2B  MS 41-1 MS 41-2
Pollen parent - S0 {S2) {S3) (54) (S5)
African Millet (P} O ') 'S Oy —_
Rex (P2) O O O 'S O
Bugardrip (P3) O — _ — O
Saccaline (P4_) O O - _ O
Tenn. R{.d TFop {P3) @) O ) @ O

Table 4. Characteristics of hybrids between the sorgo type malesterile

lines and sorgoe varieties.

Potton parent ia;;zr Plant height Stem diameter P/D* Brix No. of stem-s
- st 2nd. 1st. 2nd. . at 2nd cutting

% om cm it m Ratio % No./plant
African Millet 63 273 169 19 13 4.5 8.1 L6
Rex 80 302 175 19 13 15.9 9.1 L7
Sugardrip 91 208 192 20 14 14.9 11.1 1.9
Saccaline 82 298 184 20 14 15.3 10.0 2.0
Tenn. Red Top 82 301 180 20 13 15.2 9.4 2.0
Hybrid Sorgo 100 300 185 21 13 14,5 8.0 2.5

* P/D ratio indicated the ratio of plant height (P) to stem diameter (D).
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Table 5. Yielding ability of hybrids between the sorgo type malesterile

lincs and sorgo varieties.

Pollen parent

Green forage vield (kg/a)

Dry matter % Dried forage vield (kg/a)

1st. 2nd. Total 1st. Znd. lst. Znd. Total
African Millet 416 209 625 19.4 14. 9 80.7 31.2 111.9
Rex 045 251 796 19.9 14.7 108.5 36.9 1454
Sugardrip 590 352 942 19.4 15. 2 114.8 53.6 168. 4
Saccaline 562 324 8846 19.6 14. 8 110.6 47. 8 158. 4
Tenn. Red Top 558 303 961 19.4 15.2 108.4 45,9 154.3
Hybrid Sorgo 743 499 1,242 20.5 15.6 152.7 77.5 230.4
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Table 6. Freguency distribution of dried forage yield of hybrids between the sorgo

type malesterile lines and sorgo varieties

Dried forage yield ratio (%)

Pollen parent Mean
50 60 70 80
) 1 1 1 L | | | ]
African Miliet 4 49
Rex 1 63
Sugardrip 1 1 E
Saccaline 2 1 69
Tenn. Red Top 2 : &7
100

Hybrid sorgo

* Dried forage vield ratio indicated relative yield to check variety, Hybrid Sorgo, in percentage.
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Table 7. Frequency distribution of heterosis ratio of hybrids in several characiers.
Heterosis ratio (%)* (Ed;ciﬁded
Characters hybrids
91(] ; 1|00 | 1110 i 1|20 | 1?0 from P1p)
Plant height 3 3 10 4 105 (107
Stem diameter . 7 8 5 100
Brix 3 3 1 2 1 2 1 3 106
No. of stems 2 4 2 1 3 4 1 3 104 (108)
T, G, F, Y. »* 1 2 1 1 1 2 3 4 112 (118)
D, M. P** 3 6 7 3 1 106
T. D. F. Y.#*% 1 1 1 3 p 2 6 4 112 (116)

* Heterosis ratio was culculated by the following formula;

Heterosis ratic = 2F1/ Sum of parentsx 100 (%>

# T.G.F. Y, D.M.P. and T.D.F. Y. indicated total green forage vield, dried matter percentage

and total dried forage vield, respectively.
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Table 8. Factorial analysis on the several characters of hybrids betwesen the S0Tgo

type malesterile lines and sorgo varieties.

Degree Significance of mean squaresl
Sources of variations of Early G. F. Y. D.E. Y.
freedom  yigor 4t 2nd,  Tot.  lst. ond.  Tot.
Hydrids 19 e ek L & *a ES B
Amog pollen parents 4 * b i o % ¥ o
Residuals 15 N. 5. N. 5. N. S N. S, N. S N. S N. 5.

1) NS, * and ** indicated not significant, significant at 5 % and 1 % level, respectively.
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Table @ Factorial analysis on the several characters of hybrids derived {rom the crosses

using different sorgo type malesterile linese in cytoplasmic source varieties.

Significance of mean squares

Degree ‘
Sources of variations of Early G. F. Y. D.F. Y.

freedom  yigor ist. 2nd. Tot. 1st. Ind. Tot.

Hybrids 7 N.S. N.S. N.S. N.S. N.S. NS. N.S.

Among pollen parents 3 NS. N.S. N.S. * Ng. 0 N_:S-
Between cytoplasmic 1 N.S. N.S. N.S. N.S. N.S. NS. N.S.
source varieties
Regiduals 3 N.S. NS. N.S. N.S. N.S. N.S. N.S.
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Table 10. Factorial analysis on the several characters of hybrids derived Irorﬁ the

crosses using different sorgo type malesterile lines in recurrent parents.

Significance of mean squares

Degree
Sources of variations of Early G. F. Y. ' D.F. ¥

freedom  yigor Ist. ‘2nd. . Tot. 1st. 2nd. Tot.

‘Hybrids 7 ok w NS ok * N.S. *

Among pollen parents 3 N.S. o ok ** * N.S. ik
Between recurrent :
parents 1 N-S- * N.S. : N.S. N.S. N.S, N.S.
Residuals 3 N.3. NS N.S. N.S. N.S. NS, NS,
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Studies on the Forage Sorghum Breeding Utilizing the Cytoplasmic Malesterile Lines,

2. Combining ability of sorgo type malesterile lines,

Kuniaki MocaMi, Yoshiaki Dor, Takeshi QoMORI and Yutaka FURUDOI

Summary

This paper contains the results obtained in the survey on the breeding and utility of SOTgo

‘type malesterile lines,

Results described were summarized as follows;

1) Sorgo type malesterile lines were bred by recurrent backcrossing of African Millet, one of

the long stemmed and late heading sweet sorghum varieties, to grain sorghum cytoplasmic

malesterile lines. No segregation in sterility, plant height, heading time and grain characters was

observed in ByF; generation.

2) Hybrids from the crosses between the sorgo type malesterile lines and sorgo varieties proved
to be poor in early vigor, lodging resistance, regrowing habits and forage yield as compared with
the check variety, commereial hybrid forage sorghum vatiety.

3) Comparing the hybrids with their parents,
confirmed as the results of heterotic responses,

increments of plant height and forage vield were

4) Through the factorial analysis of characters in hybrids it was evidently recognized' that

early vigor and forage yield were contributed mainly by general combining ahility of pollan

ravents.

5) Relative importance of recurrent parent to that of
in the performance test of hybrids which were derived from the

cytoplasmic source variety was suggested

malesterile lines with different

cytoplasmic source varieties and recurrent parents each other.

8) From the resulis mentioned above, it was concluded that the sorge type malesterile lines

however, they
es which were insufficient in genetic -

diversity of heading time, plant height and tillering habits.




