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Breeding progress and feeding value of Sorghum bicolor X S. sudanense
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Abstract: Forage sorghum is a collective name covering a range of species and hybrids of the genus Sorghum,
including S. bicolor X S. sudanense, S. sudanense, and S. dochna. S. bicolor X S. sudanense is planted as a
forage crop for herbivores. Given its good forage quality, strong resistance, and high productivity, forage sor-
ghum is an excellent fodder crop. In this paper,we review the utilization of wild relatives of sorghum and the
breeding and feed value of S. bicolor X S. sudanense hybrids. Sorghum. have several wild relatives, which are
potential germplasm resources for future breeding of forage sorghum. Currently, utilizing the heterosis be-
tween S. bicolor and S. sudanense is the main approach for breeding S. bicolor X S. sudanense;Research on
the breeding of S. bicolor X S. sudanense started in the 1990s in China, and the achievements to date have
been notable, with the successful breeding of a large number of excellent varieties adapted to different ecologi-
cal conditions. The brown midrib of S. bicolor X S. sudanense reduces the content of lignin, and, consequent-
ly, increases fodder digestibility. However, the lignin-induced reduction in yield is a key problem that needs to

be solved in the breeding of the brown midrib S. bicolor X S. sudanense. Both fresh grass and silage have high

feed value.
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Fig. 1 Classification of sorghum species, with emphasis on Sorghum bicolor

http://cykx. lzu. edu. cn



2942 35
5 K2 s
(S. virgatum) 20 s
C D, s ¢ 1 ’ ,
, ¢ 1 ’ ( SX*l 4 [9.12-13] . ,
722) s N s
. (2n=140) (2n=120) )
y [9] 3 , X
o , s X
[10-11]
’ b o o
l ~
Table 1 Types, distribution and utilization of the wild relatives of sorghum
The wild relatives ) o . .
Ploidy Distribution area Value and typical representative
of sorghum
N , 1
N N ,
2n=20 Africa, Australia, Central America, ) )
S. sudanense Used as pasture,hay and silage, ‘ Jincao No. 1’
and the USA,etc. ] ) ]
18 typlcal representative
2n=20 Turkey etc. Contained the aphid resistance gene, the aphid
S. wvirgatum .
resistance gene has been transferred to the sor-
ghum restorer line in the USA
” ><
2n=140 ) ) Crossed with tetraploid sorghum, hybrid have
S. halepanse South Eurasia east to India ) ) )
a potential for forage, ° Sishentian’ X
S. halepanse is typical representative
2n=230 North America Forage
S. almum
y ¢ 1 7’
2n=20 It was native to Sri Lanka and India, As a forage application, ‘ Mingfu No. 17 is typi-

S. propinquum

and also distributed in Fujian and Guan-

gxi in China

cal representative

1.2
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Table 2 The main S. bicolor X S. sudanense breeding institutions and cultivars in China
Breeding institution Cultivar

Institute of Sorghum Research, Shanxi Academy of Agricultural Sciences

Sorghum institute ,Liaoning Academy of Agriculture Sciences

Crop Breeding Institute, Heilongjiang Academy of Agricultural Sciences

Dryland Farming Institute, Hebei Academy of Agriculture and Forestry

Sciences

Anhui Technology Normal Collage Agronomist

Crop Breeding Research Institute.]Jilin Academy of Agricultural Sciences

Inner Mongolia Agricultural University Agricultural Collage

Tianjin Agricultural College

-8 . 1
Jincao No. 1,No. 2,No. 3,No. 4,No. 5,No.
6,No. 7,and No. 8,Jinmu No. 1

1.2.3
Liaocao No. 1., No. 2 and No. 3

1 Longcao No. 1

1, 2 . 4
Jicao No. 1,]Jicao No. 2, and Jicao No. 4

2 3
Wancao No. 2 and Wancao No. 3

1.2.3
Jicao No. 1, Jicao No. 2,and Jicao No. 3

1.2.3 .9 4 5 7
Monong gingsi No. 1, No. 2, No. 3,and No.
9, Monong No. 4,No. 5, and No. 7

1 .2 1 .2
Tiannong No. 1 and No. 2,Tiannong qingsi
No. 1,and No. 2
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Table 3 Types, effects, and outcome of the main bmr gene
Gene type Effect Result
4
bmr-2
Encode 4-coumaric acid Reducing lignin content
(CAD) ' ' ' ' ’
bmr-6 Reduction of cinnamyl alcohol dehydrogenase
Reduce lignin content, reduce plant height, dry matter yield, regen-
(CAD) activity
erative, tiller decreased, environmental sensitivity
O (COMT) ' ' ' ’
Reduce lignin content, make the flowering time ahead of time, the
bmr-12 Decrease the activity of O -methyl transfer-

height of the plant is high. The yield of straw is increased, shorten-
ase (COMT) in coffee
ing of the growth period

-O- (COMT) s )
bmr-18 Decrease the activity of -O -methyl transfer- Reduce lignin content, no change of resistance,acid washing fiber is
ase (COMT) reduced

bmr-19 o
Reduce lignin content
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Table 4 Comparison of yield and nutrient composition between S. bicolor X S. sudanense and corn silage
Variety Fresh forage yield CP/% ADF/ % NDF/ % Reference
(kg * hm %)
Jumbo 94 538.0 12.11 27.54 43.58 [21]
Leshi 90 567.0 12.70 29. 30 56. 45 [25]
1 Jinmu No. 1 115 857.5 14. 71 30. 00 55.95 [24]
3 Wancao No. 3 105 579. 6 13.91 30. 85 56. 50 [41]
7 Jincao No. 7 128 494.5 15. 68 26.92 42.79 [21]
410 Zhongbei 410 100 613.5 9.02 28.75 46. 97 [42]
04889 Yayu 04889 107 566.5 8.09 23.15 48. 87 [42-43]
8 Yayu No. 8 89 833.0 8.97 30. 32 56.92 [42-43]
N o 36.56%, 6.14 g, X
X s o
X
[37] i [47] .
) (O3 C, ) )
, X B
[s8] X X ,pH
( C, ) . 4.0, o 0]
. Schmid B% X
s 11 , X 4 563.5 kg,
14 . . . 1152.4 g, 44. 9%
. X
, 471.63 ;
, » Cum- , X
mins 4 . , Browning  Lusk™"
, Schmid bmr X
’ s o X
3.2 4%, Laura
X s [52] bmr
o [44] X ,bmr
(15 kg X +15 kg , Dann ©%°
) (25 kg) X
, X ,
2.79 kg, 13.78%., ] 35%(23. 4 kg+d ") X
X 45% (23.2 kg« d7") .
(Pennisetum sinese) . 45% (17.6 kg« d™1)
X (113 ; X
g) (109 @), , X ,
. e 28%, ; X
, X . Cattanil %
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, X
3.3
X
’ X
>< 55] .
[56] .
° 200
mg ¢ kg*l ’
‘ 2 P}
0.22 0. 35 mg * kg71 3 3
7 ’ 181. 0 em 0. 26
mg * kg™, 0.32 mg » kg ';
156.0 cm 0.021 mg « kg ',
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