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Fig.l. Breeding constituents of newly-bred
forage sorghum Green hope

% 1 : Male sterile line of grain sorghum
(seed parent)

% 2 : Maintainer of male sterile line

* 3 : Sudangrass variety (pollen parent)
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Table 1. Characteristics of parental lines of Green hope (1982)

Culm Panicle No. of Leaf*® Leaf*? 1000
Line Coleoptile length length stems length width Juiciness Panicle Grain kernel
color (cm) (cm) (/plant) (cm) (mm) shape density weight(@
P.E.601546 B*" Purple 111 31 1.1 69 83 Juicy Spindle Dence 26.4
Green leaf Purple 181 31 4.0 78 36 Juicy Cone Sparse 12.0

% 1 : Maintainer of P.E.601546A % 2 : 4th leaf from the flag leaf

Table 2. Photoperiodic and thermal response in the greenhouse (1990)

Days to heading Ratio
Variety 12 hour day 14 hour day (12h/14h,%)
May 7*CA) June 29*(B) B-A May 7*(C) June 29*(D) D-C May 7 June 29*
P.E.601546 A 59 54 -5 58 57 -1 102 95
Green leaf 67 57 -10 63 82 19 106 70
Green hope 64 47 -17 63 62 -1 102 76
Sendachi 64 50 -14 61 52 -9 105 96
SS206 63 64 1 63 62 -1 100 103
P988 66 ' 64 -2 66 65 -1 100 98

% : Seeding date. May 7 and June 29 correspond to the growth period under low and high temperature,
respectively.
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Table 3. Plant height, culm diameter and the number of stems at harvest

Plant heihgt (c¢cm)

Culm diameter (mm) No. of stems (/m®)

Year Variety Hiroshima*' 6 Exp. Sta.”*> Hiroshima 6 Exp. Sta. Hiroshima 6 Exp. Sta.
tested Ist*® 2nd™® 1st 2nd Ist 2nd Ist 2nd 1st 2nd 1Ist 2nd
1985 Green hope 252 274 258 262 11 11 11 11 38 40 34 37
~89 Sendachi 232 248 232 235 10 10 10 10 4] 42 38 40
1987 Green hope 250 286 261 273 12 11 11 11 39 42 34 36
~89 SS206 243 267 253 259 12 11 11 10 40 41 37 36
1988 Green hope 258 288 263 276 13 11 12 11 36 40 33 36
~89 P988 251 256 251 262 12 11 11 11 37 40 38 36

% 1 : Hiroshima Prefectural Agriculture Research Center

* 2 : Average value of 6 experiment stations including Hiroshima Pref. Agr. Res. Cen.

*3:1st and 2nd indicate lst cut crop and 2nd cut crop, respectively.

Table 4. Percentage of stem, leaf and panicle weights to the total dry matter yield at each growth stage(1989)

Percentage of stem

Percentage of leaf Percentage of panicle

Variety Flag leaf Heading Flowering Milky Flag leaf Heading Flowering Milky Flag leaf Heading Milky
stage stage stage stage stage stage stage stage stage stage stage
Green hope 67 63 68 65 33 21 17 13 16 15 22
Sendachi 70 61 66 54 30 21 16 10 18 18 36
S5206 73 67 69 64 27 20 18 12 13 13 24
P98s 68 66 67 59 32 19 17 11 15 16 30




20 LSS By vy —FRlRE #5555

Table 5. Morphological characteristics of Green hope and standard varieties planted in row 99D

No. of Panicle Leaf* Leaf”
Variety Coleoptile leaf on length length width Juiciness Head Grain Awn  Glume
color main stem (cm) (em) (cm) type density color
Green hope Purple 16. 4 32 93 53 Juicy Cone Sparse None. Black
Sendachi Purple 17.1 26 70 46 Juicy Cone Sparse None Black
SS206 Purple 15.6 25 80 - 42 Juicy  Cone Sparse None  Black
P988 Purple 15.9 29 81 56 Juicy Cone Sparse None  Black

% :4th leaf from the flag leaf

Table 6. Susceptibility to Leaf blight**

Lesion area percentage

Susceptibility**

Variety 1985 1986 1987 1988 Average 1985 1986 1987 1988 Average
Green hope 8.9 17.1 14.7 12.9 13. 4 R M M M M
Sendachi 10. 2 11.5 18.7 15.8 14.1 M M M M M
S5206 - - 9.5 12.5 11.0 - - R M M
P9gs 5.4 11.0 10. 6 13.4 10. 1 R M M M M
Note : Data from Iwate Agr. Exp. Sta.

% 1 : Exserohilum turcicum (Passerini) Leonard & Suggs
*2:R, M and S indicate Resistant, Medium and Susceptible, respectively.
Table 7. Susceptibility to Leaf-sheath rot* 2) EHAERRATE
7)) — R =7 OGRS R EE IR AE L 1E
REETRETH %,

Lesion height percentage
Variety to culm height
1987 1988 1989 Average

Green hope 2.9 25.6 24. 6 17.7
Sendachi 4.9 47.6 27.6 26.7
P88 - - 28.8 28.8

Note : Data from Saitama Agr. Exp. Sta.

% @ Rizoctonia solani kihn
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Table 8. Resistance to lodging

Hiroshima Kagoshima Nagasaki Kagawa Aichi Kanagawa H.A.HE.S." Average
Variety 1987 1989 1989 1987 1989 1989 1987 1989 1987 1990 14 9

2nd 1st 1st 2nd 1st 3rd 2nd 1st 2nd 2nd 2nd 2nd 1st 2nd timestimes
Green hope 1.0 3.3 2.0 50 50 1.0 30 1.3 0.3 0.7 0.0 0.3 30 20 20 L8
Sendachi 1.8 3.8 30 50 50 1.0 47 20 23 L3 20 1.0 3.0 40 29 2.9
SS206 23 23 30 50 50 43 47 1.3 L7 LT 23 4.7 20 1.0 30 27
P988 20 30 20 40 - - 43 20 L3 23 190 - - - - 24

Note : Data only in the years when lodging occurred.
Each figure indicates the level of lodging, that is, 0.0 is equal to none and 5.0 is equal to heavy.

* : Hiroshima Prefectural Animal Husbandry Experiment Station.

Table 9. Maturing habit

Hiroshima Nagano
Variety 1989 1989 1990
Heading stage Head emergence stage Head emergence stage
Green hope July 24 Aug. 3 July 27
Sendachi July 25 Aug. 4 July 26
SS206 Aug. 1 Aug. 9 July 30
P988 July 31 Aug. 9 July 29

Note : Seeding date is May 15,1989 in Hiroshima and May 23, 1989 and May 28,1990 in Nagano.

Table 10. Dry matter percentage at harvest

Year Hiroshima 6 Exp. Sta.
tested Variety 1st 2nd 1st 2nd
1985 Green hope 15.4 18.9 16.8 17.5
~89 Sendachi 15.2 181 17.1 11.7
1987 Green hope 14.1 19.8 16.2 17.1
~89  SS206 13.2 17.8 15.4 16.3
1988 Green hope 13.4 20.2 16.8 17.1
~89 P98s 131 181 16.5 16.6
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Table 11. Crude protein content at each growth stage (1990)

Before flag Flag leaf
Variety leaf emergence emergence Heading Average
1st 3rd 1st 2nd 1st 2nd
Green hope 6.7 14.1 9.4 9.3 9.0 7.4 9.3
Sendachi 10.2 14.3 10.5 8.5 7.8 7.6 9.8
§S206 7.7 14.7 9.9 9.2 9.3 7.0 9.6
© P98s 8.8 14.3 9.1 8.6 7.4 7.1 9.2
Note : Data from National Grassland Research Institute
Table 12. ADF content at each growth stage (1990)
Before flag leaf Flag leaf
Variety emergence emergence Heading Average
1st 3rd 1st 2nd 1st 2nd
Green hope 36. 2 36.4 40.7 39. 6 40.0 41.6 39.1
Sendachi 35.9 35.9 41.5 41.8 42.4 41.9 39.9
SS206 36.4 36.9 42.9 41.3 40.3 42.3 40.0
Po88 34.7 36. 4 43.7 43.3 43.2 41.1 40.4
Note : Data from National Grassland Research Institute
Table. 13. Digestibility by enzyme at each growth stage (1990)
Before flag leaf Flag leaf
Variety emergence emergence Heading Average
1st 3rd 1st 2nd Ist 2nd
Green hope 44.3 40.5 36.3 39.0 40. 3 35.2 39.3
Sendachi 43.6 39.5 34.1 35.8 36.2 36.5 37.6
SS206 43.4 38.4 33.9 3.7 37.0 36.2 37.8
P988 44.5 40.7 33.9 33.8 35.0 37.0 31.5

Note : Enzyme solution contains (. 2% cellulase and 0.01% amilase.
Materials were shaked for 15 hours under 40°C.
Data from National Grassland Research Institute
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Table 14. Mono and oligosaccharide content at each growth stage (1990)

Before flag leaf Flag leaf
Variety emergence emergence Heading Average
st 3rd Ist 2nd Ist 2nd
Green hope 11.5 6.2 4.5 10. 4 12.0 12.2 9.5
Sendachi 9.5 1.2 4.1 10.5 1.6 13.0 9.3
55206 8.7 6.1 3.4 10.8 8.7 15.0 8.8
P9gs 9.7 6.1 4.6 10.0 10.5 14.6 9.3

Note : Data from National Grassland Research Institute
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Table 15. Brix of stem at milky stage (1989)

Variety Measured value Converted value®
Green hope 10.7 12. 1
Sendachi 8.9 10. 6
SS206 11.9 11.5
P988 12.6 11.1

* : The values are converted as dry matter

percentage is 20.

4, HMRUFRRE

7V —rR—=7RIuN, FE, I, BIEKUHE LM
BIHT 5, BEI OB TRESh TV 2 FNALE
BRIRTHERAGETH 2, FRERI LS DORLE
ZHER TR R CHEbESERRESE VDT, B
BHEANOE2 X bEECERTE 5,

F72, RO & 5 i HL B I3 brix BEEEH108A Lz
30T, HUNOENHALV—UHBELAETH 3,

5. BIE FOiFEEIE

RO & 5 W AREO T T HIR N T 2 Btk T
b5, TIRRRVKOKBHZBLFRETTRELB
DT, 2BETERLIBEICIRED N D B S LEH
b3, ZOMTEEOBEFAETE W,

23




24 EEEST BN VY —EEE HB55E
Table 16. Average dry matter yield per year in 7 experiment stations (kg a)
Year
tested Variety Hiroshima Kagoshima Nagasaki Kagawa Aichi Kanagawa Nagano®’
1985 Green hope  169(110) 161103 271124 244(100> 170€102) 153C112
~89 Sendachi** 154(100) 158(100> 2191000 244 (100> 1671000 137(100)
1987 Green hope  180(107) 173(105) 19510 267(105) 174C 98 143(108) 176€102)
~89 Sendachi 170Q101> 163C 99 181C 93) 248(102) 171C 96> 132C 99 152C 88)
$S206*! 169(100) 165¢100) 194100) 244 (100> 178C100> 133€100) 173€100)
1988 Green hope  179(103) 174C101) 199(108) 239(102) 158C 91D 129€106) 176(104)
~89 Sendachi 175101 164C 95) 178C 96) 220 94 152( 88) 109¢ 89) 152¢ 90)
P988*! 174(100) 172(100) 185(100) 235C100) 173(100) 122€100) 169¢100> .
Note : Figure in () are percentage to the each standard variety.
* 1 : Standard variety
% 2 : Tested from 1989 to 1990
Table 17. Early flowering date” of parental lines of Green hope
1988 1989 1990
Seeding % —& Seeding ? —d Seeding £ -
date % o days date ? " days date % " days
May 9 Aug 9 Jul. 29 11 May 9 Jul 28 Jul. 25 3 May § Aug. 3 Jul. 30 4
May 23 Aug. 9 Aug ) 4 May 23 Aug. 2 Jul.29 4 May 23 Aug. 5 Aug. 12 -7
Jun. 7 Aug. 18  Aug. 16 2 Jun. 5 Aug. 1l  Aug 8 3 Jun. 6 Aug.14  Aug. 16 -2

% : The date of first anthesis in the plot.

Table 18. Seed yield and 1000 kernel weight
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iggg B e FOTHIRERIL12 20g/aTHD, X FFEDR
1990 92. 4 2% ot, EFEP. E. 601546A DR R 1118 .8ke/a
Average - T®H -7z (Tablel8),
Sendachi 1986 10.1 22.0 .
PEG0I546A 1990 18.8 97.5 7. WROBR
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A New Forage Sorghum Cultivar “Green hope”

Masahiro MATSUURA, Mitsuhiro MAEDA, Yoshiaki Doi,
Yutaka Furupoy, Takeshi ENDo and Yasuo MIura

Summary

A new forage sorghum cultivar “Green hope” was registered as “Sorghum Norin Ko 5 Go” in 1991, Its major
characteristics are summarized as follows;

1)Green hope is a sorghum—sudangrass hybrid between the cytoplasmic male sterile line P, E, 601546A as seed
parent and the sudangrass variety Green leaf as pollen parent,

2)Green hope is the earliest maturing cultivar among sorghum—sudangrass hybrids varieties in Japan. Although
the plant height is larger than the varieties, “Sendachi”, “SS$206” and “P988”at the heading stage, it is superior
to them in lodging resistance,

3)Green hope shows higher dry matter digestibility than these three varieties,

4)Dry matter yield of Green hope is higher than that of these varieties,

5)It can be used not only as soilage but also as silage,

6)Green hope can be used in the south—western area in Japan, Its resistance to Leaf blight is medium like the
standard varieties,

Key words . sorghum cultivar, Green hope, hybrid
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Appendix 1 —1. Dry matter yield (kg a)

555

Kagoshima Nagasaki Kagawa Aichi

Variety Year Ist 2nd 3rd Total Ist 2nd 3rd Total 1st 2nd 3rd Total 1st 2nd 3rd Total
Green hope 1985 48 51 31 130 170 115 - 285 103 68 52 223 33 70 24 127
1986 48 69 39 156 326 161 - 487 90 67 68 225 98 47 56 201

1987 60 61 51 172 53 67 68 187 110 116 68 294 70 85 52 207

1988 53 77 63 193 57 56 53 166 122 97 23 242 43 101 - 14

1989 101 54 - 155 108 54 69 231 123 113 - 236 81 91 - 172

Average 62 62 46 161 143 91 63 271 110 92 53 244 65 79 4 170

Sendachi 1985 45 57 38 140 139 129 - 268 115 71 47 233 45 6% 25 139
1986 45 70 46 161 205 81 - 286 95 78 67 240 8 42 54 182

1987 50 56 54 160 60 68 60 188 110 109 88 306 71 8 55 211

1988 38 78 62 178 43 46 50 139 117 - 98 31 246 49 106 - 155

1989 88 62 - 150 97 51 68 216 118 175 - 193 63 8 - 148

Average 53 65 50 158 109 75 59 219 111 8 58 244 63 17 45 167

Sweet* 1985 48 54 40 142 170 127 - 297 126 76 59 261 46 63 26 135
SOrgo 1986 46 68 49 163 304 105 - 409 96 67 75 238 76 43 56 175
1987 53 60 54 167 69 70 58 197 112 109 81 302 77 8 51 212

1988 46 75 63 184 62 51 61 174 118 89 26 233 49 112 - 161

1989 86 58 - 144 100 51 59 210 110 87 - 197 78 83 - 161

Average 56 63 52 160 141 81 59 257 112 86 60 246 65 77T 44 169

P988 1988 4 719 66 190 49 52 46 147 150 103 22 275 59 117 - 176
1989 89 65 - 154 96 49 77T 222 104 91 - 195 91 18 - 169

Average 67 72 66 172 73 51 62 18 127 97 22 235 75 98 - 173

% : SSIV during 1985~1986 and SS206 during 1987~1989
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Appendix 1—2. Dry matter yield (kg a) Appendix 1—3. Dry matter yield (kg a)
Kanagawa Hiroshima Nagano H.AHES.”
Variety Year Ist 2nd Total 1st 2nd Total Variety Year Ist 2nd Total 1st 2nd Total
Green hope 1985 51 129 180 77 103 180 Green hope 1989 8 87 172 - - -
1986 62 97 159 64 64 128 1990 100 8 180 65 68 133
1987 73 98 171 70 111 181 Average 93 84 176 65 68 133
1988 7 73 152 60 104 164
1989 97 48 105 75 119 194 Sendachi 1989 0 77 147 - - -
Average 64 89 153 69 100 169 1990 8 72 157 51 716 127
Average 78 75 152 51 76 127
Sendachi 1985 47 112 159 70 83 153
1986 58 72 130 57 52 109 S5206 1989 79 150 - - -
1987 75 103 178 71 88 159 1990 111 84 195 55 78 133
1988 51 71 122 59 105 164 Average 91 82 173 55 78 133
1989 42 53 95 73 113 186 Pgss 1989 7% 153 - B B
Average 55 82 137 66 88 154 1990 105 79 184 ~ B B
Average 91 78 169 - - -

Sweet* 1985

65 128 193 74 83 157

sorgo 1986 69 80 149 59 51 110
1987 88 80 168 72 96 168 Experiment Station.

1988 67 64 131 61 110 171

1989 46 53 99 62 107 169

Average 67 81 148 66 89 155

P98s 1985 - - - 82 105 187

1986 - - - 66 Tl 137

1987 - - - 66 101 167

1988 54 64 118 63 118 181

1989 55 70 125 64 101 165

Average 55 67 122 68 99 167

% : SSIV during 1985~1986 SS206 during

1987~1989

* : Hiroshima Prefectural Animal Husbandry
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Fig. 2. The plant posture of Green hope

A : Green hope B : SS206

Fig. 3. The panicle of Green hope and it's
A :PE.601546 A (seed parent)
B : Green hope (F.)
C : Green leaf (pollen parent)

parental lines



