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“Harunemidori” “"Wasemidori”

Photo 1. Flants at heading stage (June 11th 2004, National Agricultural Research Center for Hokkaido Region)

“Harunemidor1” “Wasemidori”

Photo 2. Stand of “Harunemidori” and “Wasemidori” after overwintering.

(May 7th 2003, Hokkaido Prefectural Konsen Agricultural Experiment Station)
INEL  HIlKED HBXRICES

BX - BmERKMEESHMRRE tsERsMRE> 2 —



|
Breeding of Orchardgrass “Harunemidori” and its Characteristics

Yasuharu SANADA, Tomoyuki TAKAIL-, Sadao NAKAYAMAZL,

Toshihiko YAMADA3L-, Kazuhiko MIZUNO4L-, Hisaaki DAIDO and Ken-ichi TAMURA
______________________________________________________________|

Summary

“Harunemidori,” a new cultivar of orchardgrass (Dactylis glomerata L.), was developed by
the National Agricultural Research Center for Hokkaido Region and was registered as Norin
Synthetic No. 10 of orchardgrass by the Ministry of Agriculture, Forestry and Fisheries in 2005.
It was also recommended by the Hokkaido Prefectural Government in 2005. Source and
method of breeding: “Harunemidori” was developed as a synthetic cultivar using five
clones, which were selected from 225 superior clones through evaluation with frequent and
infrequent cuttings. The origins of parental clones were as follows: cl 3746, 3747 and cl 3748
were derived from “Hokuiku 50,” cl. 3731 was derived from “Hokuiku 45" and cl. 3749
was derived from “Frontier” developed by Snow Brand Seed CO.LTD.

Characteristics: “Harunemidori” is an early maturing cultivar as well as “Wasemidori.” The
average heading date of “Harunemidori” was one day later than that of “Wasemidori” in
the regional performance test. “Harunemidori” shows better winter hardiness than

“Wasemidori” on average in nine locations in the regional performance test.

“Harunemidori” has better snow endurance with good plant vigor in early spring than

“Wasemidori” in Hokkaido and northern Tohoku region. “Harunemidori” is more resistant
to snow mold caused by Myriosclerotinia borealis than “Wasemidori.” “Harunemidori” is
resistant to the main leaf diseases such as leaf streak caused by Cercosporidium graminis as
well as “Wasemidori.” “Harunemidori” is more susceptible to stem rust caused by
Puccinia graminis than “Wasemidori.” In seven locations in Hokkaido, the average dry
matter yield of “Harunemidori” was 3% higher than that of “Wasemidori.” In nine
locations in the regional performance test, the average dry matter yield of “Harunemidori”
at the fourth cut was 7% higher than that of “Wasemidori.” “Harunemidori” shows higher
performance in autumn as well as in spring than “Wasemidori.” Freezing tolerance of

“Harunemidori” was the same as that of “Wasemidori,” while its fall dormancy was lower
than that of “Wasemidori.” Its aptitude for grazing is nearly as good as that of

“Wasemidori,” and it also keeps a good mixture ratio with forage legumes: alfalfa, red
clover and white clover as well as “Wasemidori.” Forage quality of “Harunemidori” is
almost the same as that of “Wasemidori.” “Harunemidori” is more erect that

“Wasemidori” and has lower plant height at the heading stage. Seed yield of

“Harunemidori” is similar to that of “Wasemidori,” and the average seed productivity of

“Harunemidori” is 7.8 kg/a over a period of two years in Sapporo. “Harunemidori” is
recommended for use in Hokkaido and the northern Tohoku region. It can be used for hay-
making, silage and grazing.

Breeder seed: Laboratory of Grass Breeding, National Agricultural Research Center for
Hokkaido Region, Sapporo 062-8555, Japan.
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Table 1. The origin of 5 parental clones of “Harunemidori”,

Clone No. Origin Characteristics ol origin
3731 Hokuiku 45 bred at HNAESY in 1987, very carly maturity
3716 Hokuiku 50 bred at HNAESY in 1988, early maturity
3747 [Tokuiku 50 bred at IINAES' in 1988, early maturity
3748 Hokuiku 50 bred at HNAESY in 1988, carly maturity
3749 Frontier bred by Snow Brand Seed Co. Ltd., medium maturity

1] Ilokkaido Mational Agricultural Experiment Station.



Year

1892 225 plants selected from 3920 plants in
| |the basic population including 49 cultivars
1883 and strains sown with white clover under
| |frequent cutting
1894 _
| | Each plant was divided to clones
1895 Clanal evaluation for 225 clones
| |under frequent and infrequent
1906] cuttings
| |
1907 clones were selected and and seed of syn.1 gensration was uced (Hokuiku 74
1088 [Bynd @ was seeded |
1809 . 2 generation of Preliminary performance test Evaluation tests of forage
iku 74 L__|quality in three maturity
2000 Infrequent cutting ('99-'01) ___|groups including 87
| |[__Hokkai 29 |- - -|Frequent cutting ('00-'02) cultivars and strains
2001
2002
| |Regional Test of Regional Tests of
2003 parformanca | |specific adaptability | |specific
| [testsatT characters at|(tests at two | |characters test Production of
2004 expariment | |two livestock at NARCH foundation seed
stations experiment breeding livestock breeding
stations centers ter
fiow of clones ——
flow of information --------

isolation D

Figure 1. Breeding scheme ol *[larunemidori”.




Table 2. Characteristies of parental clenes of “Harunemidori” under infrequent entting in Sapporo,

1995 1995

Clone No. L’::; ol iscasd! h';t’é]rl: _1}]3% Date of Wir}l.gr " Date of lf':';]': Disease!! Diseasel?  L1am,  Plany
FTIETEENCE (em)  VVERS sprout havdiness™ heading Lem ) vigar vigar
73 M Mar LG 11.0 3.7 B0 6 Jur 10 fi. 0l 3.0 a0 7.0
3746 Llun 2.0 2.0 3.7 S0Aw 6.0 dJun 300 8.0 30 60 6.0
3747 B May 2.0 4.0 4.3 IMey 9.0  6lun 30 A0 30 90 7.0
48 20w 4.0 290 4.3 29Aw 8.0 S 300 60 40 T0 6.0
a74¢ ) 4.0 430 3.7 IMsy 7.0 Slu 240 6.0 50 7.0 7.0
et Sl 35 439 3.9 IMwy 59 L 22 5.6 43 65 64

Dhaie 7 Sep 0a W0 4 May 20 May 2% Aue 200t 28 May  Z0 O

1} Rared an a scale of 1 {Fesistant) o 9 (susceplible; .

Z) Rated on 3 scale of Vpoor) 1o 9 (wood) |



Table 3. Productivity under infrequent eutting in preliminary performance test in Sapporo.

Winter Dry matier yicld (kg/a) Percentage of Wasemidori (%)
ultivarsd
Cultivar ) hardiness "
Slrain 2000 2001 Tolal 2000 2001 Tolal
Mean
Hokuiku 74 8.0 104,32 72,0 176.2 114 108 112
Wasemidori 3.2 91.4 5.9 157.3 100 1040 100
Kicvskava 4.3 6.0 12.9 118.9 83 G5 T6
Hokuiku 63 6.0 vZ.4 i, 3 152.7 101 D a7
Hokuikuo 64 4.5 U3.6 2%.1 148.8 102 B4 b5
Hokuiku 65 5.0 93.5 67.1 160, 4 102 10z 102
ls.d. {0.05)% 12.2 12.5 22.7

1) Rated on a scale of 1 (poor} to 9 (good) , average for two vears (2000 and 2001) .

20 Least significand difference at che 5% level,



Table 4. Name of experinent stations in the regional performance test,

Region Experiment Station / Livestock Breeding Center Ahbreviation
Hokkaide National Agricullural Research Center [or [lokkaido Region Sappora
Hokkaido Hokkaido Prefectural Tenpoku Agricultural Experiment Station Tenpuku
Hokkaido Hokkaido Animal Research Center Chikushi
Hokkaido llokkaido Prelectural Kilami Agricullural Experiment Stalion Kilami
Tokkaida [okkaido Prelectural Kensen Agricultural Experiment Station Konsen
Hokkaido Mational Livestock Breeding Center, Tokachi Station Tokachi
Hokkaido National Livestock Breeding Center, Niikappu Station Niikappu
Tehoku Aomori Prefectural Animal [usbandry Experimenl Station Aomonri
Tohakn Yamagata Prefectural Agricaltural Rescarch and Training Center Yamagata




Table 5. Experimental design in the regional performanee test,

Fxpf&rimunt Dale of seeding Type of Hm!.r' space  Seeding rate Pln.t size Fertilizer

Station seeding {cm} (g/a) ('} {N-P20U5-KsO:kg/a/ year)
Sappora 15 May 02 row a0 200 4.8 2.20-2,09-2.20
Tenpoku 15 May 02 row a0 24} 6.0 2.40-0.80-2.00
Chikushi 27 Mav 02 row an 200 6.3 1,80-0,80-2.20
Kitami 20 May 02 row 30 150 3.0 1.80-1.04-2,32
onsen 23 Mav 02 row a0 204 §.0 1.80-0,84-1,80
Tokachi 13 May (2 row an 200 6.0 2.10-2,10-2 .55
Miikappu 15 May 02 row 30 200 6.0 1.98-3.96-3.956
Acmari 21 Sep 01 broadeast - 2000 §.0 2. 00-1.50-1,50

Yamagala 14 Sep 01 broadeast = 200 6.0 1.80-0.90-1.80




Table 6. Date of head emergence of “Harunemidori”

in the regional performance test.

E; Ei:]mem [larunemidori Wasemidori
Sapporo 26 May 26 May
Tenpoku 1 Jun 31 May
Chikushi 28 May 28 May
Kitami 29 May 29 May
Konsen 2 Jun 1 Jun
Tolachi 26 May 26 May
Niitkappu Zb May 21 May
Aomori 23 May 23 May
Yamagala 17 May 19 May
‘Mean 27 May 26 May

Mean [or 2 vears (2003 and 2004) in Hoklaido region,
Mean [or 3 vears (2002 w 2004) in Tohoku region



Table 7. Winter hardiness" of “Harunemidori” in the regional performance test,

Hokkairlo reginn

Tahoku ragion

bear Caliivar Sappora Tenpoky Chikushi - Kitami Konsen  Tokaehi Niikappu  Aomerl  Yamasata Moz

ANZ  Harunemidori 4.0 7.4 §.4
Wasemidori 4.3 .3 3.3
5.0, (0.05) 0.6 1.0

2 [Tarunemidor: 6.8 6.0 8.0 7.0 4.8 G0 5.8 6.0 £.5 B.2
Wasemideri 5.8 5.0 8.8 7.0 2.8 5.0 .0 2.0 6.5 5.9
Ls.d. {0.05)% (.48 LS 0.6 ns 1.4 ns ns 1% ns

Wil Harumemidori 5.3 5.0 2.0 6.5 a.n 5.0 7.0 f.3 f.5
Wasenidori 5.0 7.0 8.0 6.0 3.0 5.0 7.3 6,0 5.9
L5, {[:I,[:I5jl.r’ ns - - 0.5 1.0 - 0.1 ns

Mean  Harunemidori 6,0 7.0 8.5 6.8 4.9 5.0 6.8 6.0 6.8 fi.4
Wazsemidori 5.4 6.5 &4 6.5 2.0 5.0 6.0 5.0 .3 5.7

1} Rated on a scale of Nipoor) 1o & igond)
2} Least sigmilicant dillerener at the 5% level asnot sigmilicant. -; oo dillerenee betwoen reprications.



Table 8. Plant vigor in carly spl'img” of “Haruncmidori™ in the regional performanes test.,

Hokkaido region

Tohoku region

Year Cultivar e — — Mean
Sapports  Teapoku Chikushi  Kitami  Konsen  Tokachi Niikappy  Aomori  Yamagata

202 Harunemidert 3.0 7.8 4
Wasemidori 4.3 6.3 5.3
Ls.d. {0.05)° 0.6 1.0

ZH larunentider: V.3 6.3 8.3 7.0 3.0 6.3 5.8 2.0 7.3 6.5
Wasemidorl i3 5.3 7.3 6.3 2.8 1.3 6.0 3.0 G.3 5.3
Ls.d, (6.05)% 1.0 s 1.0 0.7 1.0 0.2 rs - .8

2004 Harunemidiri 6.8 2.0 8.3 4.0 3.3 6.0 6.0 6.3 6.6
Wesemidor. 5.8 7.0 7.0 5.3 1.3 a3 .0 6.0 0.8
Ls.d. {0,050 0.8 - 0.5 0.5 fs 1% - s

Mlean Harunemidert T.0 1.k g1 6.5 a1 6.1 5.9 2.0 | 6.5
Wasemidor? 6.0 6.2 7.3 5.8 1.3 1.8 6.0 3.6 6.2 5.5

1} Ruted ona scale of 1{poor) w8 (goed) .
2) Leasi signilicant dilference a1 Lhe 5% level, nsmol gsigniheanl, =; ng dillerenge belween repricaions,



Table 9. Freezing tolerance and snew mold resistance of “Harunemidori™ in eold toleranee test
{Konsen, 2003-2004) .

2003 2004
2 Dy matter yield ',kgr"a:l %) Dy matter yield i:l;g.r'all

Cultivar’! Hegres ol apront” at lst em” Degree of sprout” a st en™

Contrl Freezing Snowe mold Control  Freemng Snow mold  Contrel  Freezing Snow mold Contrgl  Freezing Snose mokd

plm“ p|I:IL5| plat™ |JI|:|'.1 ' plnl‘i: plmu" |:-l|'.-ld ! pimj’ pl ™ plq:d.“:' plm‘-"I |.1-I:|l.EE
Haurnnemidori g0 4.5 5.8 1 12.004) 16008 5.8 1.8 5.2 12,3 22.5(33) 41.4(38)
Wasemidari 8.0 2.3 4.0 .2 3, 10190 13,.2045) 4.2 1.7 2.5 3.5 19.6052) 33,1088
(ilorus 7.0 4.7 6.2 21,1 12,7480 18.TiBG} 5.3 23 4.3 326 M.00G1 320098
Ky g0 4.5 6.7 8.7 BAGITY 1T.1GRM) BT 1.8 4.3 0.1 19943500 35,9000
Lad, (00517 ns 1.3 0.3 2.8 2.6 2.8 0.6 ns b7 0.6 ns 0.7
Date 19Mav Sun TMay dJun

1)
2
3
1
a2l
6l
7

Glorus;: heading date is lote matonng snd cold telerance s high, Kay; heading date is modivm maturing and oold tolorance is slightly hich.
Baled ana seale of 1ipoor] w9 (wood) .

Values in parenthesis represent percentage of control (%) .

Treatment f angicide and coveral snow,

Treatment of [uagicide and remaved snow.

Mo treatment of fungicide and covered snow,

Leasl sygmificant difference aL the 5% level. nsinol sigmifieant



Table 11. Resistance to snow mold of Typhla ishikariensis Imai [or “Ilarunemidori” (2000-2001, Sapporo) .

Artificial inocuolation

Mutural infection

Percentage of

Mant height

Recovery regrowth’’

Cultivar Recovery rl:‘gr'nwth” 5'-'1"5"'i_“3 {
plams (%) cm)
A5idayst S0y .?5““}_3'! ?5:[:1}'3] PSdays Control™  Snow mold”
Harunemidori 5.8 7.4 6.5 £9.3 19,4 &, 1 5.4
Wasemidori 3.9 6.7 7.1 £9.3 149.9 G.5 5.3
Ls.d, (0.05)% ns ns s ns ns ns ns

1] Rated on o scale of 1 {poor) to ® (good) .

2] Days alter inoculation of Typhie ichikariensds lmai.
3! Control @ Treatment of fungicide.

1] Snow mold - Ko treatment of fungicide.



- - ]j i - T n
Table 10. Freezing tolerance © of “Harunemidori
In Sapporo.

LTsy (T)

Cultivar

2001 2003 Mean
[Tarunemidori -20.6 < i -19.0
Wascmidori -20.6 -16.5 -18.5
(zlorus - -18.3 .
Kay - -17.4 #
ls.d. (0.05)% ns ns -

1) Freezing tolerance was expressed as LTzq (the median lethal

dose temperature that kills of h0% plants) .

2} Least significant dilference at the 5% level. ns:not significant.



—20.0 r

76“ 18.0 _+I—larune.midt.:~ri
O-é ==\ asemidori
e -16.0 |
=
L -14.0
=
E -12.0 +
o)
= B *
s 10.0
=
N 8.0 f
L
I, -6.0 -
10/29 11/12 11/25 12/8
Date

Figure 2. Changes in freezing tolerance in autumn
(Sapporo, 2003).

Bars show standard error of experiment.

“signilicant at 5% level,

1) Freezing Lolerance was expressed as LTsp (the median lethal
dose temperature that kills of 30% plants) .



Table 12,  Susceptibility " 10 leal sireak caused by Cercospordium graminis (Fuckel) Deighion and stem rust
caused by Puceinia graminis PerscPers. subsp. gaminicola Urban under natural infection in the ficld.

IMsease Experiment Station No. of obscrvation Harunemidori Wasemidori
Leal sireak Sapporo” 1 2.9 2.8
Tenpalu 4 4.1 2.8
Kitami 5 2.8 3.2
Konsen 4 2.7 2.7
________ Nitkappu g B S
Mezn 19 3.1 3.2
Stem rust ﬁappﬂruz‘ a 6.0 4.1
Sappurum 3 4.5 3.3
....... Sapporo? 2 B8
Mezn 8 3.6 4.1

1) Ruted on aoseale of 1(slight} to 9 (severc),
2 Row seeding.

3) Row secding (freguent cetting)

4) Space planung.



Annual dry matter vield of “Harunemidori” in the regional performanee test.

Year

I3y matter rieh:” Wkgdar

Tokachi

02

52, 1(03;

18.9

i

[ERUIE

V.4

| (4]

24

6.7 (102!

i b
[1E]

Tetal

198, 41100

12,9

L

Tedabensepl
[or seeding

year

5. 1M

14.0

Tohuku regizn
—— Mean

Mean Asnof Yanagala
s0.7C008) 96441000 &2.901014) 56.34106)
19,2 §r.2 28 6.4

ns ns
1300000 10840100 2000060 108, 30100
113.3 108.0 6.2 1B.0

ms ns
L0905 96100 67,0000 100200043
[0 2 5,8 8.1 5.4

i 1%
266.90002) 361 2004F 219,90107) 3672000
w7 2.0 51 ZH0.E

.4 s
Mg 20T
134

[liokieaid region
Kitatmi Brmtsen
B4, 20106 33,84
6.8 3.0
ng .4
135, 1 (1021 50,5458
133.4 31.3
ns k1
O5.50110:  &7.0007)
&y ¥k
10.0 ¥
3T E2), 3007
.z 280
16.0 ;=
285, 101070 18754981
2194 191.2
13.0 a5

LIE]

1} Values in parenchesis represenl percenlzge of “Wassmidori™ (%),
2} Least significant dilference a1 the 5% level. ns:roi signilicanl



Table 14.

seasonal productlivity of “Ilarunemidori” in Lhe regional perlormance tesi.

IExperimeni
Station

Cultivar

Dry matter vield (ke/a)

Lst ent

2nd cut

drd cut

4th cut

Sapporo
Tenpoku

Chikushi

Wasemidori

Kilami

_Wasemidori

Konsen

_Wasemidori

Tokachi

. Wasemidori

arunemidori

_ Wasemidori

Harunemidori

Wasemidori

Harunemidonr
Harunemidori
Harunemidori

[Marunemidori
Wasemidori
Harunemidori
Wasemidori

Harunemidori

Harunemidori
Wasemidori
Harunemidori

Wasemidori

53

32.

.90107)
50.
36
37.
37,
36.
39
L8(103)

4

607

8

3(102)

7

.5(109)

3

sea 2
19.0(104) .

17.1(59)
17.5

33.6(100)
36.8(100)

36.7

31.3(104)
0.1

34.2(04)
36.5

C18.8(108)

32.3(104)

27.9(103)
27.1

18.5(100)
18.6
31.2(105)

s
27.1(94)

28.8

28.1002)

276

33.7(100)0
19.5(102) R }

oy

9.3(114)
8.1
23.90107)

9.3
19.3(101)

19.1

18.7(118)
LA

10.8

7.90106)

15.00107)
1.0

Mean for 2 years (2003 and 20040 in Hokkaido region.
Mean for 3 vears 12002 1o 2004} in Tohoku region.
Pereentage of “Wasemidori™ is shown in che parcnthesis.



Table 15.

Percenlage [or 2nd vear dry matler vield of 3rd vear dry maller vield in the regional
performance test in Hokkzido region.

Cultivar

3rd vear vield / 2nd vear yield (%)

Sapporo  Tenpoku  Chikushi Kitam? Konsen  Tokachi  Niikappuo Mean

Harunemidori

Wasemidori

L 03 5] 73 107 B4 102 03
93 92 BY 64 109 a4 96 sz




Table 16. Seasconal productivity of "Harunemidori” under frequent cutting in Sappero.

Seasonal productivily (kg/a}

e Culiivar Spring” Summer® Autumn®’ Total
Ilarunemidori - 17.3(99) 19.4(114) 36.7(106)
2002 Wasemidori - 17.5 17.0 34.6
Ls.c (0.05)" = ns 2.0 ns
Harunemidori 23.7(102) 29, 8(95) 12.0(115) 65.5(101)
2003 Wasemidori 23.2 31.32 10.4 B9
Ls.d. (0.05)" ns ns (.1 ns
Harunemidori 21.0(97) 27.4(102) 13.1(117) 61.4(103)
2004 Wasemidori 21.5 26.8 11.2 9.5
Ls.d. (0,05) Y ns ns 1.2 ns
Harunemidori 44,6 (100) 73.8197) 44 .5(115) 163.5{103)
Total Wasemidori 44.7 75.8 38.7 158.9
ls.d (0,05 Y ns ns 3.4 ns

Pereenlage of "Wasemidori™ is shown in the parenthesis,

17 Least significant difference at the 5% level. ns:not significant.
2) Spring : Total dry matter yicld of Lst and 2nd cut,

37 Summer : Total dry maiter yvield of 3rd (o 5th cul.

1) Avmmn @ Toral dry matter viled of Gth and Teh cut



Table 17, Dry matter vield of forage legume and orchardgrass and proportion of forage legume in mixed

sown swards in Sapporo.

Dy matter vield (kgda)

Proportion of forage lepume (%)

Lesane i 202 2003 2004 Toa 2002 2008 2004  Mean
Allalia Harunemidori  35.7(87)  97.1096) 100.1(97) 232.9{95) 14.1 15.9 15.9 16.3
Wascemidori 41.1 101.2 1930 245.3 15.1 18.4 24.9 19.5
l.s.d. (0.05)" 4.5 ns ns ns ns ns ns ns
Red clover Maruvemidori  44.70(94) 118 2(98) 101.3(100) 254.2{08) 15.3 151 21.8 12.4
Wascmidor] 47.7 121.2 101, 2700 12,2 15,4 24.0 18,5
Ls.d. (0,050 ns s 1% ns ns ns ns ns
White clover Haruremidori  34.40105) 88,3(105) 76.4(106) 199.3{105) 9.6 8.8 8.9 9.1
Wasemidor! 32.7 84.3 71.9 183.0 8.7 8.8 7.4 8.6
l.g.el. (0,05} by ns = ns ES s (e =

Percentage of “Wasemidori” 18 shown in the parenihesis.
1} Least significant difference at the 5% level. nsmot significant.



Table 18. Grazing adaptability of “Haruncmidori”
(Chikushi) .

Lotilization Coverage of Basal coverage
Cultivar rate white after final
(%DM)  clover® (%) grazing™ (%)

[Tarunemidori 3o0.4 7.7 91.0

Wasemidori 36.9 10.8 91.0

1) DMdry matler, measured aller grazing, mean of 2004.
2) Measured hefore grazing, mean of 2004,
31 Measured alter final grazing in 2004,



Table 19. Forage quality of “Harunemideri™ (Sapporae, 2003,

Cultivar Ist cut 2nd cut Ard cul 4th cut Mean

. \ Haruncemidori 8.3 8.7 10.3 12.5 5.9

Crude protein (CP.%DM) Wasemidori 8.7 8.7 10.4 13.3 10.3
Acid detergent [iber Harunemidor 31.% 318 31.6 33.6 33.0
(ADF . %DM} Wasemidor 3L.7 32.5 34.5 33,0 32.9
Neuntral detergent fiber [Tarunemidori 56.3 nh. 4 60,2 58.7 n7.9
NDTF, %DM) Wasemidori 56.0 57.1 60,1 28.0 L7.8
Organie eellular content Harunemidori 36.2 6.0 3l.5 3301 3.2
(OCC, WM Wascmidori 3.4 354 31.7 33.9 3.3
. P Harunemidori o6.7 56.9 5.9 39.4 58.5
Organic cell wall \OCW.XDM) o o 56.4 57.6 60.8 38.6 58.3
Organic a [raction {Oa, %DM} Harunemidori 9.7 5.3 9.3 7.7 8.7
{high digestible fiber) Wasemidori 4.8 5.1 £.9 8.0 2.8
Organic b [raction (Ob, %DM) Harunemidori A7.1 18.6 51.7 a1.7 19,8
{low digestible fiber) Wasemidori 46.6 49.3 51.9 30.6 49.6
arunemidori 45.8 44.4 40,8 40.8 42.9

OCC+0a (¥DM) Wasemidori 46.1 43.7 40,6 41.9 43.1
. - [Iarunemidori 0.3 G7.49 67.0 G8.0 G8.4

Dry matter digestibility (DM) o @ dort 7.7 68.8 68.8 70.4 69.9
Water soluble carbohydrate Harunemidori 12.0 10.3 7.5 8.7 9.6
{WSC, %DM} Wasemidori 11.6 11.1 7.8 g.7 10.1
Estimated tatal digestible Harunemidori 60,8 59.6 8.2 27.5 50.0
nutrients {TTIN, %DM Wasemidori G1.40) 09,4 58,0 a8.2 a9.1




'in a space planting (Sapporo, 2003).

Table 20. Morphological characlerisiics of “[larunemidor?
W Cul . Koy, of
) 17 Plant height Culm length  ['anicle . i Leal length  Leal width .
Cultivar Plant type ) P thickness rA R panielo
{em) [em} length Lem) lem) Lrm}
tmm) per plant
Haruncmidori 3.0 136 128 16.0 1.4 0.7 12.2 115
Wasemidari 4.0 141 123 17.7 1.7 iz.y 1.6 115
sl t_g,{ﬁ}f: s ns ns ns ns ns ns ns

1} Kaled on o seale of L lereed) w @ iprosirate)
2} Leas. sigmilicany dillerence at e 3% level. nsool signilicant,



Table 21.

Seed vield and its related characteristics of Harunemideri in Sappoero.

Seed vield (kg/a)

Na. of panicles (/m')

Cultivar ':'H‘Pﬂ weli}:_:h' per Thn?u-.mlnd aeerd
2003 2004 Mean 2003 2004 Mean  panicle” (g} weight” (g)

[Harunemidori 8.6 7.1 1.8 424 441 432 [ ] [.33

Wasemiduri 4.5 5.6 8.1 451 345 423 0,38 1.36

1s.d. (0,052 ns ns ns ns ns ns ns ns

13 Muan of 10 punicles for 2 sears (2003 and 2004)
21 Least significant differsnce at 1he 5% level. nsnol siafeanl.
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