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Table 1. Characteristics of hybrids as classified with the group of pollen parents,

Pollen Stem

Early

Leaf

parents nght _ diameter Tiller vigor Lodging blights Heading .Regrowth
Sorgo high thick a few poor slightly resistant medium  somewhat
. poor

Hegari high very thick a few somewhat none resistant late somewaht
poor vigorous

Japanese very somewhat abundant vigorous slightly somewhat medium  vigorous

native high thick susceptible

Sudan somewhat somewhat very very none somewhat early very

Brass high thin abundant vigorous susceptible vigorous
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Table 2. Distribution of green forage yield of hybrids as classified with the group of

pollen- and seed-parents.

Seed parents (Cytoplasmic malesterile lines)

Pollen' -
parents 7 dwarf 1 dwarf 4 dwarf Total -
I 0 I IV TotaAk [ 0 M IV Totaa I T W IV Tota I T M IV Total
4 5 9 7 19 27 53 2 2 7 23 34 64
Sargo (13) (1) :
2116 1 20 3 9 8 20 3 3 523 14 1 43
Hegari ~(¢5) (60) (100) (65) o ae)
Japanese 4 6 4 1 15 1515 12 9 1 . 1 2021 16 10 67
native  (67) (59) (100) (61) (25)
Sudan 4 2 2 8 515 30 -32 1 1 7 2 11 10 18 39 32 99
(18) (28) (36)

grass (75 (25)

1o 19 16 7

52 23 46 695 68 204
(56) {19 34y (75)

2 4 7 4 17 3569 92 77 273
(33) (6 (38 (100)

Notes; Green forage yield classes of I, I, I, and IV indicated very high, high, somewhat low and low
respectively. Check varieties used here were confirmed their high productivity and ranked in
class . Numericals in parenthesis showed the relative frequencies (%) in each group.
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Green torage yield classes of [, I, II and IV indicated eIy
high, high, somewhat low and low respectively as compared
with the check varieties ranked in chass 1.

Fig. 1 Compatison o{ the proportions of hybrids with each class of
green forage vield among the groups of hybrids.
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Table 3. Effect of the pollen parents on the green forage
yield of hybrids in Sorgo gmup hybnds

L R

‘Table 4 Effect of the seed parents on the green forage
yield of hybrids in Sorgo group hybrids.

d. f. Mean square F value

Byo®T Kl

Year Sources of variation
1967 Among the parental lines 5 1952 —
Residuals 16 228119
—1968 Among the parental lines 4 16632 -
Residuals 15 36373
1969 Among the parental lines 6 7656 1.57
Residuals 29 4899

EZEILOVTOGHR | TREOCF#L

d.f, Mean square F value

Year  Sources of variation

1967 Among the parental lines 5 55773  5.68**
Residuals 22 9822 -

1968 Among teh parental lines S 134891 3.90*
Residuals 22 34591 .

1969 Among the parental lines 6 . 14852 4.98**
Residuals 36 2977
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Table 5. Varation of the green forage. yield within the hybnds
«derived from the same |parental lines in Sorgo group

-hybrids. -

Common parents

Number of Mean yield Coefficient o

hybrids Kgfa variation %

. Seed parenis
Combine Kafir 60 3 557 43,2
Combine Kafir 606 4 432 403.9
398 4 562 27.8
3197 4 550 302
Combine Kafir 605 5 531 14.6

Pollen parents

Sugar Drip -3 645 1.6
Amber Black 5 419 18,9
Rancher - S 451 17.1
Kafir, Sweet colored 5 614 213
Axtell 5 450 1338
Tracy 5 663 14.5
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Table 6. Effect of the pollen parents on the green forage yield
of hybrids in Hegari group hybrids.

Sources of vairation d.f.  Mean square  F value
Among the hybrids 29 1317 2.58%*
Among the parental lines 5 8326 10.43%%
Within the same parental lines 24 482 -
Error 58 511

Table 7, Effect of the seed parents on the green forage ymld
of hybrids in Hegari group hybrids.

Sources of variation q.f. Mean square F value
Among the hybrids 30 1352 2.63%*
Among the parental lines 4 674 -

Within the same parental lines 26 1475 2,.83%*
Brror - 60 515
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Table B. Effect of the polien parents on the green forage yield
of hybrids in Japancse native group hybrids,

Sources of variation d. f, Mean square F value
Among the hybrids 35 2085 6.05%*
Afmong the parental lines 4 146890 99,64+

Within the same parentsl lines 31 1474 2.99%*
Error 70 493
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Table 9. Effect of the seed parents on the green forage vield
of hybrids in Japanese native group hybrids.

Sources of variation d. f, Mean square F value
Among the hybrids 18 : 2473 3.81
Among the parental lines 3 3332 i.43
Within the same parental lines 15 2302 3.55%+
Error 36 649
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Table 10. Effect of the pollen parents on the green forage
yield of hybrids in Sudan grass group of hybrids.

Sources of variation d.f. Mean square F value
Among the hybrids 21 1772 . 5.35%e
Among the parental lines 5 2615 1.73

Within the same parental lines 16 1509 4.55%%
Error 42 331

Table 11. Effect of the seed parents on the green forage yxeld
of hybrids in Sudan grass group hybrids.

Sources of variation d.f. Mean square © F value
Among the hybrids 20 1765 6.98%*
Among the parental lines 4 5873 7.95%*
Within the same parental lines 16 738 2.88%*
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Table 17. Dhallel analisis on the green forage yield of hybrids.
in Sudan grass group hybrids.

5 8 57 R BARA  £5

Sources of variation df - ‘Mean square F value

Among the hybrids 29 12639 2.35%+

Among the pollen parents 4 18669 1.76

Among the sced parents 5 15978 1.51

Interaction 20 10598 1.67¢ - .
Error 58 5382
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Summary

Studies on the Forage Sorghum Breeding Utilizing
the Cytoplasmic Malesterile Lines .
|. Effect of the parental lines on the green
forage vyield of hybrids '

Kuniaki Mocami, Yoshiaki Do1, Yutaka FURUDOI
and
Hisashi ARATA

This paper contains the rtesults obtained in the survey of forage Sorghum breeding uti-
lizing the cytoplasmic male sterile lines. Heterotic effects of the parental lines observed in
the green forage yield of hybrids were discussed through the examination of the frequency
distribution of green forage yield of hybrids and factorial analysis of hybrid groups classified
with the parental lines. |

Results obtained were summarized as follows, -

1. The hybrids used were classified into 4 hybrid groups according to the types of pollen
parents and each of them was: regrouped info 3 groups according to the culm length of seed
parents. (Table 1) ' ‘

5. Four hybrid groups classified with the pollen parents were different significantly in the
morphological and ecological characteristics one another. (Table 1)

3. Through the examinations of the frequency distribution of green forage yield of hybrids,
it was revealed that the frequency of hybrids with high yield: was differed among the groups,
namely high in Hegari and Japanese native group hybrids, middle in sudangrass group hybrids
and low in sorgo group hybrids. (Table 2, Fig 1) '

4. Green forage yield of the sorgo group hybrids and Hegari ones were contributed mainly
by the general combining ability of pollen parents. (Table 3~7)

5. Green forage yield of the Japanese native group hybrids was contributed by the general
combining ability of pollen parent and the specific combining ability. The contribution of the
general combining ability of pollen parent was obviously larger than that of specific one.
(Table 8, 9) -

6. Green forage yield of the sudangrass group hybrids was contributed by the general com-
hining ability of seed parents and the specific combining ability. The contribution of the specific
combining ability was larger than that of general one.

7. Based on the results described above, some considerations on the probability and problems

of the forage Sorghum breeding utilizing the male sterile lines and practical procedures in the
breeding schemes were proposed. (



