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Development of a New Purple and Very Small Grain Glutinous Rice Variety “Murasaki-koboshi”
: Tomomori KATAOKA* ", Masayuki YaMacucHI*?’, Takashi Expo**’, Koji Nakacomi*?’, Tadashi
TaxiTaA**, Narifumi YokocAMI*®’ and Hiroshi KaTo*®’

Abstract : A new rice variety with black (dark purple), glutinous and very small grains,
“Murasaki-koboshi”, was developed at the National Agricultural Research Center for Tohoku
Region. In 2008 we applied for registration of this variety based on the Plant Variety Protection and
Seed Act.

This cultivar was selected from the progenies of the combination “Kantol95" and “Asamurasaki”.
“Kantol95" is a very small grain strain, and “Asamurasaki’ is a glutinous and black grain variety.
The maturity of “Murasaki-koboshi” is almost the same as that of “Asamurasaki’ and is classified
as early to moderate in the Tohoku region. Its leaf edge, sheath, culm and apiculus are purple, and it
is easy to distinguish from common cultivars. Its partial resistance to leaf blast and panicle blast are
slightly high and slightly low, respectively. The cool weather tolerance during the reproductive
stage is low, and the seed dormancy is strong. The culm length is shorter than that of
“Asamurasaki”, and lodging resistance is higher. Its grain yield is low, about 70% of that of

“Asamurasaki”. Its grain is very small, approximately 55% of the grain weight of “Asamurasaki”.

* 1) JuIN A28 ~ ¥ — (National Agricultural Research Center for Kyushu Okinawa Region, Chikugo,
Fukuoka 833-0041, JAPAN)
% 2) WAL RSt ~ # — (National Agricultural Research Center for Tohoku Region, Daisen, Akita 014-0102,

JAPAN)
* 3) EMIEE I EEREY; (Miyagi Prefecture Furukawa Agricultural Experiment Station, Osaki, Miyagi 989-6227,
JAPAN)

* 4) [FEIFEMKEENIEYL ~ % — (Japan International Research Center for Agricultural Sciences, Tsukuba, Ibaraki
305-8686, JAPAN)

* 5) bl EEMIE+Y ~ ¥ — (National Agricultural Research Center for Hokkaido Region, Sapporo, Hokkaido 062-
8555, JAPAN)

* 6) TEMWFSEAT (National Institute of Crop Science, Tsukuba, Ibaraki 305-8518, JAPAN)
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The grains contain dietary fiber, calcium, thiamine and vitamin E at higher levels than those of
“Asamurasaki”, and in addition to these nutritive contents, ‘Murasaki-koboshi” contains a higher
level of tannin in comparison to “Himenomochi”. In eating quality of colored cooked rice blended
with common white rice, the taste of “Murasaki-koboshi” is better than that of “Asamurasaki”.
“Murasaki-koboshi” can be used for some kinds of cooked rice and as one of the ingredients for
packaged grain cereal mix. It can also be used as part of processed foods in which the grain shape is
important, such as Japanese style confections, to make the best use of the very small grain size. It is
adapted to the lowland area below middle Tohoku of Japan.

Key Words : Rice, Very small grain, Black grain, Purple grain, Glutinous rice, Middle to south areas

in the Tohoku region, Distinction
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vx/EF 505 99 291 110 2.06 107 1.74 14.66 | i
DA X 3.60 71 274 104 2.06 107 1.32 9.86 9 TN

. ZOK30k & A, 3%

ZIEL ] DAME. 1.80mm D fii % il L 7230k

K1 [ERZIFL] O L*¥a*b*EBERICE 2L KROEH

L*

P Y s £ oOw (0 ~100) a* b* BIG (T)
Tk BZIFL o 195 88 6.7 235
/I 2006. 200734 146 3.1 08 235
Wb & BZIFL 2007 159 47 2.1 217
W% 138 1.0 -04 217
®IIZL 2006 154 39 09 21.1
&sn HEZIZL 2007 159 56 16 23.3

. 3= 3I V& 2mEFSPAD-503IC X AlllE, L¥IEMETO (B) ~100 (H)o a*i3ka0ME (0 kERA, <
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56 0.8
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WRoOGHESARI (PR [ex /5] X
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S EIZL W% vAEF  EZIZL (Wb

G e e e G e e
EZHE () 75 114 6.3 9% 65 84 129
B () 43 156 37 134 28 43 156
K5 (g) 16 127 1.3 100 1.3 L6 127
R (g) 67.3 93 70.1 97 722 66.7 92
BV (2) 52 167 41 133 31 48 156
IANVFE— (keal) 348 101 347 100 346 349 101
F+FU YA (ng) 11 93 1.0 86 12 14 114
# (ng) 110 122 104 115 0.90 1.00 110
AN A (ng) 213 243 137 156 88 242 275
73RV h (ng) 148 122 126 104 121 144 118
Wigh (mg) 200 100 156 77 201 1.94 97
F73v (€% 3VB) (mg) 054 126 0.39 90 043 051 118
YR7ISEY (K% 3By (mg) 009 200 008 180 0.04 0.10 240
E¥3IVE (a-ba7zu—L) (ng) 27 155 22 130 17 2.1 120
FA4 TV UYE (ng) 748 101 862 116 741 838 113
FA TV (ZaF BN E) (ng) 573 97 7090 120 5.89 643 109
FIT 77 (ng) 106 116 92 101 91 117 128
yo=v (#r=vEBELT) (g 020 256 047 611 0.08 0.19 244
TYEYTEVY (FVT74=2YvELT) (9) 0.11 - 0.35 - <001 0.10 -
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®15 [FHIIIL] KECK (RK) OfK (FH)

. okt POV A 7.8
A (%) & Hih %k &/ BAE RS
BIIFLZKI0D+HE-2FH 1.32 R —026 0.60 0.30 0.68 2007.6.4 - 9%
BIIFLZEKR20%+HE-2FH 1.28 H -0.01 -0.15 -0.02 0.05 2007.12.19 - 15 %
BIIZTLERO%+HE722FH 1.25 H -0.11 -0.59 -040 -045 (2 M Dy)
HISRYK10% + H X 722 F b <hiE> 1.32 H 0 0 0 0
BRIITLEZKI D +HE-2FH 1.32 - 0.29 -0.14 -0.57 0.00 2007.12. 20
IR KI0% +H X722 F D 1.32 - -043 -114% -1.00 -1.00%* 7%
HELIEFHLERINB+HE2FD 1.34 - -0.29 -0.71 0.14 -043
ORDELKI% +HE T H<IEES 134 - 0 0 0 0
BIIBLZKI0D+HE-2FH 1.32 - 0.36 -0.29 -0.36 -0.07 2007.12. 20
IR KI0% +H X722 F D 1.32 - 0.21 -071% -086* -0.71% 14 %
T7F)I0% +HE-2FDH 1.22 - 0.64 0.21 -0.29 0.00
FEHE)I0%+dHx722FH 1.22 - 0.79* 0.57 0.07 0.57
(7 3Iu-2)10%+H&72%D 1.22 - 0.86* 0.71% 0.21 0.79*
L (f)10%+dH & 722 F b <Hhite> 1.22 - 0 0 0 0

Eo77. R b idETRE, TOMIERE, [HE72255] AKX 7T FE e T3 EG. BAREE

BONAREFE S I FF T, #~p GEY) ~. BUHIXERMET, -3 PRV AR) ~0 (EELHE
L) ~3 (PR B) O7BEF. *1d, 5%KETHEED ) FFehE).
®16 [FHIIFIL] O L*a*b* REARIZ L DMRACROEHM (FHiH, 20074F)
o IRBUOK &k FIK O & REKDOA
A dii L*  a*  p* L* a*  p* L*  a*  p*
BIIILLKIO% +HEZED 470 52 25 477 61 33 240 34 0.3
BIIZLEK20% +HE2FD 369 71 18 418 73 17 222 44 15
BIIFLLKN% +HE2ED 337 76 19 370 87 17 216 39 13
PELKI0% +HE2FD 313 74 -03 333 96 04 220 24 -03

W, I =370 1 aEt SPADS03IC & ) il . 20074E1219H o KBRS, L*dBET0o (B, #v) ~100
(. #)e a™@3RA0ME (013 E, <4 FARkkA) ., b* EHADHE (0 ZMEMH, <4 FRFHHR).
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Eh) ok, S8l FH. BERTREGO
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BOF) THEL, —Ti. BEROBRAITOWTIE,
#160% DI EE DS W% L VBES, K25%5% %
EFHME L CTWaA, WU ETHREEHILGRICZE E
0, MEEOENDPFEHEIN TS, Thb 2
ORAFRAN BTN 2 /MBI BIEOTH T
PERDRBR L IARTZARR T SENERTX Vb
ELTHEIFLNTWE (3K17).
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EF] L0%D (FK18)., oMW LMk, [ex /E
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B2 5l vin B O 52 A A C D BRAE R R & F20120R
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R17 [EIITL] KECK QoK) O—BAEE# I X 2 3
(B, WEHTREREA. 20074E)

e NEGHE (%) AN
Rk %% SX%s  EbLTLAG  NED % 1 A2
8L 1 2 17 % 54 2007. 8. 30
N g 0 1 45 27 27 271~289%
A I 0 5 21 30 44 (KAl
we 0 3 15 32 49
8L 0 15 37 2 2 2007.10. 28
HeBEEEA ey 0 6 49 % 19 2007.11. 3
ChPHR - w%R) A& 2 21 11 26 40 F153~68%
we 0 % 17 35 22 (T i)
CRLEL LEEFEL, ARV, 19%
T AFORMPE Y BTV, 13%
fiﬂé T ANECEM D AR, WEOKRER WFIFRET) L)AER TV, 104
2 AT, WO SO L IIERS R, 4%
2 CESIE) LTAENRT L, BEARE . 6%
4 S AR T B, 5%
P R s R %
S LEAINCE S, 1%

VE. HUMEHIE, BALESENIZE v 7 — KA e — i A B O k85t fe [5R2ITL ] ToKRZ2 — B RICEREILT
%RALTHELL, HIEBICED (25mfR) (THE L CTiEft. i "2 X "BwlLARw", “#2" & B
wiLw o,

TR . T AR 0 ) B ONARHE I SR O R R [$RSIZL] RO [958R oXKkEZFhEh
— M ERICERIETI0%RA L TR L, BB 9/R LI D DU C 2 SRR R H

WIENORERE FEARNOZ-OHBIC X > THEAEY» R 25, £33 X2 ML, 2HORETHEOLN L DE D
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£18 [8RZITL] BtofKk (FHi)

R L TR T
i ()  TORRE EE DO i ol AL

®|IITL (69.7) 20.2 —2.17%* -0.25 -0.67 -083* 2007.12. 26

LS YN 36.3 0.33 0.25 -0.33 -0.33 124

v X EF (FLik) 88.2 54.2 0 0] 0] 1]

B [RIEL] ofiRaR, Bk0% R 0 ofl. BEZERMHT, -3 BRI AR) ~0 GEELFEL) ~3
(B2 B) o 7EREHI. ™, ** 13, Zhehb %, 1 %KETHEEED Y B,

BHIESZ BT 5 2 HAEORBHER TR, wE x19 [H2IFL) oMbk (Fidb, 20074)

L OV BIROFSAEIT R L, M KREIX [ % 2 (mm) b (mm) b/a
BRI 070% T, B E RO BIFREFTZR L2, woTL 48 125 2.60
TR, THE] 1212255 b OO K HLE o ox 63 125 1.98
DOLFK LY A BT (F11 21), [l Hsk EAsET 15 £ 017
- i & R vl R TR AT BRI BT L By a LA B
TOMIPEDFRD B L7z, Ui OB b3 IR, 20074E12 26 H 12 B,
- £ ¥300mn, X 21mm, WEA0mmIZ T L. i Cl2F
2. FITEH Bl P PG O RS R 2

(9% ] LBERALPETRCBHTHL Z L,
TP O S BIRTEDSA T 072 2 e b, H
Hug R LR T B O WA R W HUBISEIS 5 &
EROND. T2, LROBFEBDO LD S, BHI DR
I3 IR R O 7 WHEPH TG L v
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R20 [$RZIZL ] O EIEIATAICB U 26 HEE &L=t
20054F 20064
R4 B - UL (%) - . IEE (%) - pugihiny: e
HHE B B 1 Y B B PR
TR - - - - X 63 - i) v xJEF
IR U257 - - - - X - 49 L O EDiTh
- - - - X - 60 it O EDiTh
g - - - - X 38 - L] O EDiTh
g =i X 34 - FAH - - - - v aESF
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HA R R el BE RBR Tl 4E O M¥CRkE MARE ThRE O OBE
(HH)  (HH)  (cm) (m)  (&/ni)  (kg/a) (kg/a) (%) (g0 (1-9)
®ZITL 2006 8. 8 10.8 - - - - 21.0 - 9.0 40
2007 8.13 10. 4 64 172 459 91 28.0 70 99 4.2
W% 2007 - - 71 158 347 107 39.9 (100) 179 30

i fERebE ol (BEEi550m) (2600 5l
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TN—=RYY—=FIZEETNER) 7 =/ — VENE
P BEREMERL > & L CREEIC R o 22 D, T
YMNYTEUEREGHETAEREROMILEBO, oK
L HICZORREIEICE T 2 W7EAmaE L7 G
H  2006), EREEPI L NIV D IR 2 54571200
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2001, Ling et al 2002, Xia et al 2003, Xia et al
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(Wang et al. 2007). RV 7 =/ —VERIZBIT 5
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HEHEODDIEEL L, BAEERVESLIE
AT 2 B M & L OR B REET 5
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oo [#ZITL] 250 0f ke R
BIRE25E < BER DT, E 0 X 5 DS 2
DIC Lo TBY, T2 AEFRD ZOI04 TR
AR CRA Y FE2ERLTETWD, LA
5. A& I AT TR RAREEF O R
HARBRERC X 2 MRS SRIR L L CTIRA ORI
FHRENTWD, 20720, RALR¥ENZEL v ¥ —
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CE VDo FERREEETo TS (IS
2005) o i)y, J5—iRA L7zBICA R & @R 12
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FEZ FE O MO S ED 5N TV 5,
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Effects of Temperature During Postharvest Period on the Endodormancy, Ecodormancy and
Respiration Rate of Garlic Bulbs : Hiroko YAMAZAKI*!', Eiko NIWATA*?’, Takayoshi YAaNo*!’, Kaori
NAaGasUuGA* " and Atsushi YAMASAKT*

Abstract : The effects of temperature during the postharvest period on endodormancy, ecodormancy
and respiration rate of garlic ‘Fukuchi White" bulbs were investigated to clarify the bulbs basic
characteristics, which will be useful for the development of a chemical-free postharvest technology.
Bulbs at harvest were already starting to awaken from endodormancy. Three-week forced curing
after harvest accelerated this awakening. When bulbs were exposed to various temperatures
(=05C ~35C) for 3 weeks just after harvest, exposure to —05C and 15C retarded awaking
endodormancy, while exposure to 25C, 30C or 35C accelerated it. Exposure to 35C accelerated it
most severely. The bulbs stored at various temperatures (—25C ~35C) for 9 weeks after the 3-
week forced curing developed sprouts and roots most easily in storage at 15C and 10C, respectively.
The further the storage temperature was from 15C and 10C, the less the bulbs developed sprouts
and roots, respectively. Sprout and root growth in 9-week storage at —2.5C and 35C was inhibited
almost completely. The respiration rate of stored bulbs declined with the rise in temperature in the
range from 20C to 30C. The respiration rate in storage at high temperature (25C ~35C) was
lower than that in storage at cool temperature (10C~20C). Garlic bulbs obtained this unique
respiration characteristic for about 3 weeks after harvest. From the results of this study, it can be
presumed that curing between 25Cand 30T is more suitable than that at about 35T, the existing

curing temperature of garlic bulbs in Aomori prefecture, from the viewpoint of maintenance of

% 1) HALEEMZ%E € ~ ¥ — (National Agricultural Research Center for Tohoku Region, Shimokuriyagawa, Morioka,
Iwate 020-0123, JAPAN)

% 2) HARMEERN v ¥ — B 3E2eT (Local Independent Administrative Institution Aomori Prefectural Industrial
Technology Research Center, Vegetable Research Institute, Rokunohe, Kamikita-gun, Aomori 033-0071, JAPAN)
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endodormancy. It can also be presumed that subzero temperature is suitable for long-term storage of

garlic bulbs because it is effective for maintaining endodormancy as well as ecodormancy.

Key Words : Ecodormancy, Endodormancy, Garlic, Respiration, Temperature, Storage, Curing
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Fig. 1 Changes in daily maximum (@), mean (&)
and minimum (@) temperatures during the
bulb storage.
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Table 1 Average of daily maximum, mean and
minimum temperatures during forced

curing and natural curing for 3 weeks.

Temperature (C)

Curing type

Maximum Mean Minimum
Forced curing 339 28.1 223
Natural curing 275 22.5 189
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Fig. 2 Changes in the depth of endodormancy (A), sprout growth (B), root growth (C) and the number of
leaves differentiated within a clove (D) of garlic bulbs.

Bulbs were harvested on July 1, and forcedly cured for 3 weeks, and then stored at natural temperature from
July 22 to Oct 9. a>Rooting index 0 = no rooting, 1 = trace, 2 = root length less than lmm, 3 = root length 125

mm, 4 = root length 2.5—5mm, 5 = root length more than 5mm. Data are means=SE of 16 (A) and 10 (B, C, D)
replications, respectively. The SE is within the data point if not shown.
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endodormancy (A), sprout growth (B) and
root growth (C) of stored garlic bulbs.

Harvested bulbs were naturally or forcedly cured
for 3 weeks, and then stored at natural tempera-
ture from July 22. @See fig. 2. ns. **Means at
each sampling date are not significantly or
significantly different at the 1% level by t-test
(A, B) or by U-test (C), respectively.
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Table 2 Bud and root growth and water content
of scales of garlic bulbs at the end of
temperature treatment for 3 weeks.

Temperature Root  Sprout Water content of scale
() index?  ratio (%)
-05 0  035+002Y 604+ 0.6
2 0 0.34+0.01 61.0+0.6
5 0 0.33+0.01 60.1 0.6
10 0 0.40+0.02 60.9+0.2
15 0 0.32+0.01 61.2+0.3
20 0 0.33+0.02 60.2+0.5
25 0 0.33+0.02 60.6 +0.6
30 0 0.34+0.02 60.8 +0.7
35 0 0.35+0.02 60.1+05
2 See fig 2. bSE
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Fig. 4 Effects of temperature on the depth of

endodormancy of garlic bulbs.

Bulbs were exposed at different temperatures
for 3 weeks just after harvest. Data are means
+SE of 16 replications.
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Fig. 5 Effects of storage temperature on sprout

growth (A) and root growth (B) of garlic
bulbs stored for 3 (#),6 (&) and 9 (O)
weeks.

2 Gee fig. 2. Mean separation within the same
storage period by Tukey-Kramer's multiple
range test (A) or Steel-Dwass's multiple range
test (B) at the 5% level, respectively
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Fig. 6 Changes in the respiration rate of garlic bulbs during 9-week storage at various temperatures

between —2.5C and 35TC.

Data are means=SE (n=4). The SE is within the data point if not shown.
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Fig. 7 Changes in the respiration rate of garlic bulbs
during 9-week storage at 32°C (0), 35C (@),
38T (¢) and 41T (a). Data are means = SE
(n=4).

The SE is within the data point if not shown.
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Fig. 8 Relationship between storage temperature

and the respiration rate of garlic bulb after 4
weeks in storage.

The respiration rate in storage at 35C is regarded
as 100%. A value at —257T is the respiration rate
after 5 weeks in storage.
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Fig.10 Changes in the respiration rate of garlic bulbs

after harvest. Just after harvest, bulbs were

garlic bulbs stored at various temperatures
for 6 weeks.

Mean separation by Tukey-Kramer's multiple
range at the 5% level.
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placed at 5C (O), 15C (@) and 25C (a) for
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Data are means =SE (n=4). The SE is within
the data point if not shown.
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Table 3 Effect of temperature on maintenance of endodormancy and ecodormancy of garlic bulbs.

Temperature (C)

Dormancy type

-25 -05 2 5 10 15 20 25 30 35
Endodormancy —a) (@) O AN O O O A x X X
Ecodormancy O - - X X X X X X A O @)

Each symbol represents relative effectiveness of temperature on maintenance of the two types of dormancy.
Owery strong, Ostrong, Amoderate, X weak, X X very weak.

a)not examined.

D AT B IR OB OWF RIS %
Z&iE, F~A¥ (F5¥ 1954b. Miedema -
Kamminga 1994) 747 ¥ (E&)IS 1981) T
WA SN THBY ., BIRIC X 5 EFKIR O 3R F
. BEPSMEICRHFEMHETYAREZRET 24 F
RN ILEOEE TH L 00 b Ltz v,
HER3, 40RRED LIS, =V =7 OHSIKIR
BLOMWRKIRICKIZTREDOEEEZKIICELD
720 T THIREVOIE, HRBRIROMER: & 5k
IROAEFH 3T L TSR ) < IRBEDAFET 5 2 &
Thbo BlzIX. 15CHIE DK HFERIROHERE
IR D AR TH 2705, MBEKIROMEFFI TR D XD
RAME . F 720 30T DL Lo miiid BRI 0 L
TIZEHE M) < 25, MFBIRIRICK L Tldsmve
FHERZ oo WD =V =27 ) AEDH, Bo
fRAZIZ BRI & ABFEARIR O W 5 2SB6R$ 5 2 &
Mo, HLIENFINS 2 DOKIRIZH L CIE O
W v 2 Eid, TOIRENFE, HOMEIIK
TR, REEBORRHMIC Lo ThkEL
ZALT A L R EWRT 2. FlzIE DHEEEZORR
WP ASRRIRO R AT 5720, 208, D
AENFETE PN E I, F oM ERE
W EEZOND, —FH T HREKRIROEEEASE
T35 8 AMALMEOBIRLIZ, MFKIROIRE
AR A2 LICK D, F WoOMEWHIERT
LLEZOLND, FHiE (2004) 1. 10 B HAH =
=7 O3 - FERAEEE LT 90 5o
2O BCUAAREL TWDEH, Tk
B X 2 KRR R AR L2 b0 L %
ZAbhb, 72, HHE (1954b) &, 3 AFTH
ERAVLIRRFNC X o THEOMEREICH oL
MEMHIEH B ENH L LEMELTVE, F
I (1954b) X OBLOBHIIIE R LTV AW
A == ERBC, F A FTHERIEETK
RO L AT IRIROMFEE V) 20D1EH &2 B>

FHRTE W LEE SN S,

Mann - Lewis (1956) 2S4F 528 72 Ji B KOG & & D
THEME 2RI L7z = > = 27 OO F5 0 2 1 5
MNTT B 720, ARG TIRILHPH 2R RS (-25T
~41C) IZBWTIHREEDOTMEZIT > 720 EORK
Ho PO ) AZOIREERE L 10T ~30C D #l
PHCILIREE EACHE o THIIE 9. = > = 27 1330
&t (10C~20C) &b &imgett (256C~35C) T
WP EE MR & VW) B R E 2 D 2 &5
Plo7z (M8)s ZL Ty ZO& ) HIFNARE
& WHER O QR A S (10), IUH#ER
¥ 3EMOBICHERSSND Z EDVRENT. — &I
HREIZEEY L3RR REFRICBwT=r=7
OFER RSN (20C) X0 b ElSEH (30C)
TRIFICHER S5 2% (Vazquez-Barrios et al.
2006), ZALZFEIRGMAT D DS AR IR o HE R
R L ERG TORCIFIREE SRR 2 b o &
EZbhb,

=V =7 ORI R O RZEVEY & 134 <
BARDH. o FTA)AF= v =7 LFEPL
W45 % b 2o Kamerbeek (1962) (&, v F 7
A A Y A O EE S IUHEE B3I B &
EHITHNT AL, D%, WPREEIZEHICK
TL. #3HMTRERBIET S L, ERE
TOMREE L 20C 5 & 1 30C G0 )i 23k
ZEhEEHEL TS, Kamerbeek (1962) i,
v FT A ) AOMGHEEAS E TS TR M S
NDENE D AZENTOMRSIE. MO KFIR
RE, WPIRFEET & 70 B MR IE 2 VRO 225, b
OEF T TR BE SN, HRERET 52 L
T& ol —H, AETIE, =v=7) A%
DS T ORI O IR LT, FBRE
MADPE SNz RERT7ICBWT, B biRELNE
TOoMMIFH L72=> =27 ) AZDOIFHZED TTC
B ARE L7 ZAh, 5T~35CoOHPHTIE



26 HALRENTE £ > & — el 11155 (2010)

TTC ®ICINIIRIRED L 7T 21 Z &K T L7z (K
9)o TTC IIHBOBIARERERIZI o TEILIND
W8 %4 L (Jensen et al 1951), TTC s&Ic /I 1L R
GO W& DTH % 7 T > FEl O BiKFE SOB 2B
DLERTMOREL 2200, M. R e
Dk AR DTG NIBE L S FIHEN TV 5, &
B7 ofiRiZ, milFE L= =7 Tk, 72>
B OB KBRS ZE L KT T4 2 L &R
LTBY., TOI LD IS TORNIFIGHEE D
—HTH LRI EZ HN D,
FAFTIE, WY AZEDOFOMERIGIE &
IR EE OB 2S 12T —3 L. R B A3 O
MED 5 VIR DOIREE & 72 2 WREMEATRIE &
NTwa ([, 19525 HF 5, 1985), 22T, =
YEZIZOWTHIOWMEEEEME L TALE, 9
HM oMM R, WINOBRELRFETL Y AZED
IFRGREE 1L, FOMEREICERLE . KRELEL
ERE o7z (K5A, K6)s HEHELDITo 7
MORERTIE, Bridk L7z ) AZEOZLRE L 7 IR
7% &b 20 MRS A, IFIRGEEE O B N
D AEDPIB L SAICORED Sz (1S,
2003)o 722 Pyo - Lee (1973) 1. =¥y =27 Y A%
%S 8 0 H M L2235, RS 225,
WP B E 25 L7z IRRECRERE S & 23 L
Twb, UEnXHiz, == TRFEOMEICH
T L 7 IR OB A S 39T, I FE 7S 1
T OFEDOMBEOIREE L 72 B REMIE A8 S v,
ARG THRONHRE S LT, MERRRCET
5= =) OWEB X OIFHEHEOWTELT %,
AR O =2 =27 ) AT, PR ORI
W% B0 2 72O IR R HEETH D . HHRE
D=y =TI, BE (==v=7D%M L7
%) OKRGEEDIHER DK 80% 5 5 20% LTI
T3 2T Tbsd, ¥3BCT3~4:H
] D AR IR S — M 2R IR ST dp ) IR
) AR o 7 BRI IS E TR T ¥ %,
PRI R R & 1E, D AERRRICHIR T E
BIMETH B & & HIT, HiZF - ERIH OB 5
HbE, TR TRICATRKRIRE L)% CHERTE
LML W BH, BUTORBIRE (f35C) &
HERIRO R AR D MW SFThh (FE3. |
4) . SE PRI EROE R IR T R WITREEE DT
FZHH1E, BTEM LY ARIKIROMERRIR OB
25C~30CEMDHZBIREE LTHE LW EE R T

B, CORFHELBGEEL. WERFHICR D E L2
PR RN T 5 2 L5 SHROBETH 5,

WS & LCid, B IRIROMER R R D vk
HF&ME BCHROEmFMERH TN L,
D9 B, EingE HIERIRO R % EHE S 2 %528
BRI, FiRD S F LB EIHRIZE, Ho
MELRET 2R D 5. UK LT, KA
TR HFERIR & ABFERIRO T 71250 LT
FRREDD (£3)o o T, WKL LTid
FREM L VKA T RO TBAERTHY, ==
7 MO S T b N B B S 7zt & R L
Te KRB BT, KT 5 & E 2 5
na,

BIEFIIEAN AT L v = > = 7 OF4E I & A
T L DORENAZIE ., FaE 2k T IR EE O R E AR
SHAREE Do KERBE OB ZEY Oy EIZ 4
95Ny ¥ 7 v 27 (Hardenburg et al 1986) Tl&, =~
=7 O EHFIRE L - 08T, IFH#EEIZ 0T &
o TWwh, —J, mt (1979) (&, BFeni i =R
T1hPHMEZRSE=v =7 TlE, S HMD -
23T T D A T A S NT. HBIRIIRIEDSHE
HENbZ 2 WHELTWDE, =V =7 O
TR OEEE RE(ZITLETHE
N, INSHO5M S RERD B b LE X
bNb. o T, BATOREE= ¥ =7 OF4E Lk
R CHAT 2K VIR 2 #EET 51213, B%
o A Vs AR BEBL ORI HE & i 72 L 724 T
IR e Efis 2 LD b, T7o. RIET
. F BoMRICOARFER L2, =0=270A
EOMBEIZIE, AVEom, FEEERTOOR,
ERE U F 2 HEOF ML EEBOEEN; RS 5
DT, GRiE, ThOHOEKITHZ B EREN
WM Ly FERM B X OG0 E 2 1T
ITETH D

51 A X #

1) H% & 1954a. EA DMK K OKRIRICE T %
Whge (55 3§ Mrsiic B i) 2 i3 ERIcow
T, EHE 24 1 199-203.

2) HE H.1954b. EEOREK K OKRIRICE T 5
W7E (O 4 ¥ ERAOHFITN§ % I iR o
W RTYHE 24 265-270.



3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

I Z 2s

El-Oksh, I. I; Abdel-Kader, A. S; Wally, Y. A.;
El-Kholly, A. F. 1971. Comparative effects of
gamma irradiation and maleic hydrazide on
storage of garlic. J. Amer. Soc. Hort. Sci. 96 :
637-640.

Hardenburg, R. E; Watada, A. E.; Wang, C. Y.
1986. The commercial storage of fruits,
vegetables, and florist and nursery stocks.
United States Department of Agriculture.
Agriculture Handbook Number 66. United States
Government Printing Office, Washington, D.C.

p.130
RV % EMEERE, i 41981 77 ¥ D

BEARNEZE (5 2 90 ARIRFEREC )T 3wl
WBLDOFZENZDOWT A B 44 1 53-62.
Isenberg, F. M. R.; Thomas, T. H; Pendergrass,
M.; Abdel-Rahman, M. 1974. Hormone and
histological differences between normal and
maleic hydrazide treated onions stored over
winter. Acta Hort. 38 :95-125.

EUEFIC. 2004, 38°C MR ALER Ay R oD = >~
=7 DM - I RT TR I RN SE
57 1 183-184.

Jensen, C. O,; Sacks, W.; Baldauski, F. A. 1951.
The reduction of triphenyltetrazolium chloride
by dehydrogenases of corn embryos. Science
113 : 65-66.

Kamerbeek, G. A. 1962. Respiration of the iris
bulb in relation to the temperature and the
growth of the primordia. Acta Botanica
Neerlandica 11 : 331-410.

Lang, G. A.; Early, J. D.; Martin, G. C.; Darnell,
R. L. 1987. Endo-, para-, and ecodormancy:
physiological terminology and classification for
dormancy research. HortScience 22 :371-377.
Le Page-Degivry, M. T.; Garello, G. 1992. In situ
abscisic acid synthesis. A requirement for
induction of embryodormancy in Helianthus
annuus. Plant Physiol. 98 : 1386-1390.

Mann, L. K;; Lewis, D. A. 1956. Rest and
dormancy in garlic. Hilgardia (Journal of
Agricultural Science Published by the
California Agricultural Experiment Station)
26 :161-189.

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

Z V=7 ) AZEOEFIRIR, SRR X OV B2\ B 39 U 4 Tl BE o 2 %8 27

Miedema, P.; Kamminga, G. C. 1994. Bulb
dormancy in onion. II. The role of cytokinins
in high-temperature imposed sprout inhibition.
Journal of Horticultural Science 69 : 41-45.
T4, 1952, A R pE £ O Wy 2 B $ %
78 (G4 #) ZBHOEIZT 20798 T 2D
AZEDOR/N & HPEENE O I R A ST B
FCHERL. BAHE 21+ 29-36.

Pyo, H. K;; Lee, B. Y. 1973. A physiological and
ecological study on the postharvest garlics. J.
Kor. Soc. Hort. Sci. 14 : 25-30.

Suttle, J. C.; Hultstrand, J. F. 1994. Role of
endogenous abscisic acid in potato microtuber
dormancy. Plant Physiol. 105 : 891-896.
R 1979, = ¥ = 7 OIRIBIE & ARIRIZBE 5
HHFZE. IR (J57) 8 :507-599.

ER SRR, 1987, = ¥ = 7 FROME ZAF T R D FEM
EMDOAERIT KT T ERO P REIREE & Al 2 A iR
FEDRZE IR AR 44 ¢ 51-55.

HAT 3CH, HGB B, W R, 1993 =7 v F
VO OFORIROES EABAL D
Btk BAHE 62 0 75-81.

HAAERS, M OGEL, AR . 1985. X & ¥ <
A FOUTHICHT A%E (B 1H) ¥~ 4FD
WIS RS IR L, T BE oD 528, bl B Ak
Wi 141 : 1-16.

Vazquez-Barrios, M. E.; Lopez-Echevarria, G.;
Mercado-Silva, E.; Castano-Tostado, E.; Leén-
Gonzalez, F. 2006. Study and prediction of
quality changes in garlic cv. Parla (Allium
sativum L.) stored at different temperatures.
Scientia Horticulturae 108 : 127-132.
T, 2003. 7 7 ¥ ) A XK B &
O AZTEH - IRIR O A BEEERE (2 B9 5 F5E.
WpSEXEMEAF A 2 ¢ 139-211.

e -, 2 A% —HE. 2003, ARIRFLEH
BIBIL=V=27)VAXDT 7Y VIRIRIE,
WP BE 35 & ONTTCE T D24, By 72
(30 2) : 180.

Yamazaki, H.; Nishijima, T.; Koshioka, M. 1995.
Changes in abscisic acid content and water
status in bulbs of Allium wakegi Araki
throughout the year. J. Japan. Soc. Hort. Sci.
64 : 589-598.






WAL EFAFEL - Bull. Natl. Agric. Res. Cent. Tohoku Reg. 111, 29-84 (2010) 29

O—=ILR=ILY A U—Y OHEEIE L L TR ITICRI T D3

LEE S S

¥ 8 u—xX—uH A L= (RBS) OFHMEE MEHRIENC BT 2 AR EERNOWHEEZ HIYE LT,
HIY) - BB OBHAREHONICT 2L LB DT v 77 4 AREHAM OGS 22
RBSOFSHE 2 5 RERHAZ W 72 2 BT &2 Mt L7z. 97, BEAFRBSIRRICB W CHIYD - 5% i s
ZWEHT 5L DI, BHASRRGHEICHIESE 5720, RBSEMYI L, [KEEOEN-Y A T IZHE
2D TR 272 ME L7ze TR, HIFRRIC X 2D - &% LB O F I BRRBSD %
e R OUGEICEMNTH LI LR H O Lz, KIS, by ET I Y ICHSE S Lz ki v — )L
N—5 % HWTRBENWEFSLEL LT VEIR A ARBSNOMIY) - 5% LB o853 2 Wit L7z,
ZORER, MIE) - S B AR A R BN e =y ) — VR R P B A B2MER40 % Al T
kISR % Bh R 3 A 72010, BEEMEOUEICIZLTLOARTIER VI L EZ WL Lz, S 5128
B A XARBSHFHEIT DA ZXINSEDT v 77 4 v AEEFEICOWTHE L. BEH R Sl #5550 LaE
BB - FER R L L WERI R A R I E R R IOR L7,

F—T— K M. FEA A AR I BEERE. BE OV XR—H A L=

Studies on Improvement of Fermentation and Stable Storage Method in Round-Baled Silage :
Hidenori KawamoTo*"

Abstract : To improve the availability, fermentative quality and stable storage of round-baled silage
(RBS), we investigated the effect of fine chopping, and a high-density treatment and and explored a
method for protecting silage wrapping film. First, to use a chopping and high-density treatment in a
conventional RBS system and adapt it to a total mixed ration feeding system, we investigated chopping
and re-ensiling in airting silos of grass RBS. We found that chopping and high-density processing by
re-ensiling was effective in improving the fermentative quality and stable storage of the silage.
Second, we examined the effect of fine chopping and a high-density treatment by the round baler for
chopped material to the RBS of forage paddy rice. We were able to clarify the applicability of the
round baler for chopped material for ensilage of the forage paddy rice. In addition, we developed an
effective method to protect the wrapping film of RBS from rat feeding damage that does not require
the use of a rodenticide or special facilities.

Key Words : Chopping, Density, Fermentative quality, Forage paddy rice, Rat damage, Round-baled

silage
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al. 1991) o AR BEEOR NI B O BB 2
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A 1 X ) SRR ENEDK
BICEDRELKFETH L L DI, R=VF ¥ N
TORIF. bTA U TORE, ZLTHY K7
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XL E N TMREERE £ > 7 — 12 X o Ty KHUBEK
BTG 3 ANBUERE R WK TH A S
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U LR A A BRI HIfEs i o h, 4
BOEERIAVPHATNTHD, 72720, IS
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— YL LTTMROMARHREE LTIHEMATESL T &
ZHWE L, BHFONERR THE S WKMo
BERBS~NOAMY) - PRl EALIR 6 5 5K 2 Wit L
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W 2 DIRFESA B B8R 2 17 5 720

#1117 (2010)

2 YA L—YRAMICE T 2MUNEEFROEL
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L MO (B tIWT) DOFEEE
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LTHA L=V IBI 2MEWDERIZ D559
DR 2 FICHREOAEF 2 oW X b
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O, YA L=V OILRIERICIE. IR O
DORMAB A RZZE S (FHE 1967). I
SEOMREOMYINC X o THERISEED M S, Bk
WIS S s (HH S 1964, HE 1970,
ZEME 1971, Rl 1971, 7272L. HZa 2o
AT AL LH o Tidk <,
FAABEE EIF S Z LIk o T i Lo CHEMH
faoBm R, AREE?ET S (Kl - 4k
A 1968), D Lk, WK OB AT
MR~ OB (BARNY) LB DS 5, ML Y
DA R I O B SGERN R ASE N T & 5 b BLF
T&2% (Gibson et al 1961, ZEH#E 1967). s
B DSIERE R 13D 5 72020 ML, W 1
gh72) 2gll ETHBEV HiENDH D (Ui
1967) 0 BEMAESENC X o T IR S 4 I = C U
ENRZYAE. 2L SAOWKE»EREICD L
(Gibson et al. 1961). F 7. HEBBEEEIIBIT 5
W7 EOEB RN A1ERE, MEREOKRGE&
MERCIGE 2 B & WAL O 1 3E 2 2 U R
O RE S ¢ 5 (Greenhill 1964), D720,
FEHBMEEICBNTT 4 L= I N—=RZ ¥ T S
NIRRT ICBSIE 2 N 2 Cikeo A el
&, BECLEZMBEORMEEZ 7Y 7T TE L L
#2515 (McDonald et al. 1991). RBSIZHBW
Tk, MEERA S CB o3, BEDLKV, &
D7z, RBSTHEUZ B W CIIILBEREED 720 0
MBI OBIEEATHIR SN Tn5 LS5, &
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BEVEATE Vo RBSO & 9 IR BRIk 5 254 72
WO, RPRZIE O KA ST FLER I 5%
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RIN MO &5 TE BRI A
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BAHILPRENTHD (B 1994), 72721,
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TR S NG OILRIEFHREN R L, T4 L
— UHAEMAN FAT BB 2 A Z L v,
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BRI AN ER I D IR D Z v 77 4 )V 2
WARITERAT 22 F L < 2WIFNBAEDIZ L 5
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THE SN TE . —7, M - HFRS 2546,
X ALY KR &S VA A 0 OFHA»E 2 S
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BCThb, T L— TV OHRNWERICEL T, 5
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IF - g 1975, O'kiely * Muck 1992, Muck -
O'kiely 1992). ¥4 a¥ 4 X L D% (Yokota et
al. 2001). ALFWE ORI X 2 #0865 - Kl
1979ab. #CE - i 1979, Cai - Ogawa 1998) B
X OFLER W RIS & % #1f] (Driehuis et al. 1999,
Zhang - Kumai 2000, Ranjit - kung 2000, Kung
et al. 2001, Taylor et al. 2002, Danner et al. 2003)
% R SN TV A5, Bl S X 5
7 22 5E A DU RN O BT 2 AL Z
LW 270, HIFRENIT A L— Y ORE K
DUIFRINZEBIC BT 2B 2 MiE 3 5 LESD %,
YA V=IO RIEEER T 5 BERR X, K>
BRI LTRSS < KGRI & o TG
MM SN D, —T5, FLERW KRG LT
WS WIS 2 F LTh 0 KRG R T IR
X TH I ENTEETH S (Woolford 1984) o
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BT, PRIZIZKGET 2R D EER AR
Bl OF e %5, —RMWIZEEY A 2I2B1T5
M A L — ¥ TR E Zh e 5 IK5370% L
TANOFRIIZ L - T, RIFRBEEEMEA»EO N
%93 < %% (McDonald et al 1991, ¥ 1999).
7272 UL RIS 2 A RBS T, BRI A
Hlg 272012, X DKV KRGEBENOFED KD
% (Jonsson et al. 1990). TP 7-®. RBSOH

AT, MEREEZ FRLTKGHEZIT) 2L
MHEHITH Y (B - % 1999). K5 E=mA0%0
S60%FEENDORENERIN TS RIS
1992, &M 1994). L2>L. HARIGIRA &%
BT 5 72 D INHEIRE (2R RS O W RE R IL ISR
Sy AR5 % FHIRBSO WWH AN EEL S 5K
DRELENTH B, BEOLEPIN X o THHT
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(McDonald et al. 1991). FFOBRNMIAK T TEEIZ
ARTH L, Fio. ®RG - G O b O filkHill
FEAMRN LR OB M % & OWIEFDE O
FIC X2 FEBMEOYLHFENRE RO MEZL W
(BH S 1975, HHE - BY 1990, #1992,
S 1993, AKVES  1996). T RbH. RBSAT
ARG THEINTLE > A, WHEZOR W
BTG L THFT 2 k2T 52
ENEZOND, TMRIZEH . RENOK G- R
ML & RIE SR 2SR G S B A5, TMRO F#E A
& LTHAF 2RBSICIFEH O mE R LB e S h
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MR N I VR &/ = O e 0 I o (R )
%E) EENLRAETA L=V LTI L TH
HT2HEEZ 5N D, REEEZ R
YA, F ORISR FERHRR DS T S K
BEFOND2S RS 1996). A L—I D%
BV R I - SR B QU RS F NI
EHDHEEND (Moseley + Ramanathan 1989,
I - I 1990) o FEEETMROMEITFHEICEI L TH .
TMRE [FAfk, AT 5 fEHE ~ QRSO BEH 12
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TRE AT LRI HlES (2005) 12k oT
EENTW5b, bbAA. H»SHEEA 294
L=V OREBEME LA L7 TIE. 2013LA
EFMILTNy 240 (S 1986). faiflH
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A UFEEA/NMIEE LA oh% . LT Lok
JERBENHER SN2 L 1ZEZ I T Eh s, M)
EEEMMOMPEZHELREL I LIITELV, Ih
SORBIIK LCHMES (2005) 13, YIWFR & A
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REETE LI EWMEINTWE (K - L4
2003, 2005, S 2004). Tab L. fIEA R 12
BOTOMM SN TEBEICIHET 22 L8
WCERTE, ARG TOBMNE YA L— VR
PFRECTE %, Lo L, MBI D — Vv R—=F % 7 E
03 Y PANOF A L— I FMIEH L 72E O FEE
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FER OIS T, IR RIMES 5 2 & 28
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W37y 774 VARBEOBEINTIIFIETE 2\,
BEENI L, BISHLTRTZARBER Y M
EDORFN 3 W AAFAET A (Gaillard - Mazoyer
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(McNamara et al. 2001). HZ)7% & X I WK LA
L Geho7z, 6T, MiZRBSE LTI 5 2
EIFHADPHFU AT T 28 TH 5720, FH/HHE
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BEA 2 WATT 25 FNICEEMAG bR Tl
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T 5 ROWHERE % T ORI o ik v A Lo
FR2DEFLEHOBAEET b, 720 LA LA
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A INTERIE R G 2T B o0, R &
EDHICBRA DT 2 Z T rRIE R b v, X
o T, REIM., U2od AN S 15 Sk A £
RBSNO SR OWHITEL VW EEZ OGN L, Lo
T, I O & X I EAORGE L LI HEY
B EOLFRAN O 2 M, LrbKax b
TN KD SN Do FRA A GORRRA EALRR (4211
PZRLN L o THEEP SIHER E T2, #
FEREANRBSE LCi@E 52 L% v (UM
2006) 0 Z D728, FHERENOBIE D720 IZRBS
DERBEPH T LN HHAZHMTHALN S, RBS
FERII A R I EAE LA, ERIE 3HIC
FERT A ENRESINTWE (#EES  2005)
Lo, KBBLERL TAXIENIBETLHD
E, FOEBIFLVDDOERDES S THENC

BIF DA AN L2 BIEMoORESHIE,  IHE
148300077 ~ 1 4880007 FI THERE L TV B 12§ &2
WAS (EMKES  2008). EEROILRATFHE
NBfEA FBLO Iy ERa Y R EDFR— V70
v TERHEY ORBSIZH T 5 4 X IEFIIS5HBIRL
T ZEPBashd, Doz &h b, RBSIZE
WCTIRELASHRET DT v 77 4 VADOREDOE
TR SN TV B 25 BEGE, IFICA X312k
57T T 4NV ABHER RIS B AIRIZIZE AL
LENTBLT . ZOHMAIZZLVOPIIRTH 5,

3 AHROENEHE

AWFFETIE, MRESHY SN TwRn & &K
B R MR B RBSIC B U 2 S FI I O AN g B
WThbLEZ, BELHERA A ZMEE LT, B
HFOMRRTIE S N2RBSE V4 BT 5 2
CAT X o THIYD - BB EEALRE 235 F 3 % 75 SRR M
R0 — L R— 5 TOIEIZ & 2 RBSO IS ER) 5
LM T B L L BT, R A ARBSIZBIT B
WHDORZXINODT v 7T 4V AR OMGT
%% RBSOFEFEUE A 5 2B I B £ ¢ % i
T L720 WIZERR D —FBIXEIC AR FATH 208
GATA S 2005ab. 2007ab. 2009abed) . ARG LT
WBENDICARREET =7 Z2INA. DToXHiceD
T LD,

1) FIFEAEIC X % BEAF OB ERBS TOMIY) -

T R AL B D3 P
FEAFRBSHACRIC B CTHIY) - m LB 4 16 H 5
5729, RBSEAEROEN- A1 (FT AEY
A1) ISHIY) L TR o TIPS 5 1k & i
WLz ABMBBEEOZLWASY YT VI5475
A 2 FHRBS & M) L C Rl L 728565 D FLER S
RAERE (T-1), BEGEORERA )TV
475 A 1 HHRBS% FIFH L 72556 O S B E
WM S X AN ERA~ORE (1-2).
T, PP SNI2F —F v — F 77 ARBSH
DAY - PR RN IR SR 2 N L CREETMR
L L7236 O 5B LB~ RE (1-3) %
et L7z,

2) MY - EEEREEALEIC X B fiE A A RBSO SR
Uit
FyET I YORBSILZ BRI E L CTHIBICESE &
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NI O — L X — F & fil A F DY - SR
LT, MRS MM RRBSO SR ., b
b L OCMEHE IS & R 2 HERRIRBS &
L (II-1). PHUHEARRIC BT 2 MR SR A A
RBS® £ M7 e o di B 22 5@ 1k & el (I0-2)
B L OEREHBTEADIIZB T M) - mwEE
WLBR O SR E S B8R 2 A L (I0-3). A
BRI —Z 12 X B8] - m# IO KA ARBS
HEEEANDE AR BES L 7o

3) fikA ARBSHFKH DA X INS6DT v T
RN

fi k4 ARBSOFEMBMAEICBWT, Wiz &ETS
FAXINODT v T T4 NV AREERE L X
IPEEAFEE LTV BRBSER - IR IR
54 X IMORFHMERA L RERMoBIE (V-1).
RBSORLIE )5 DA EA R ERF I RITTHEOM
i (V2) BXUOZoBMET (V-3) 217\, fi
B A ARBSHFEFOALINCE BTy 77 4 VAT
AR 1kt 3 & Bead L7z

RESLDOVEAB72 0 TBYI %5 THORE T8
B %W - 72 IR Rer il B W sl
POERHFHL LT 5,

AWFZEIE R B A 78 T S DR BRA ZE T — A
hseERys EIEORZE T (B, ST FE I RO /e
) OZHEDOL LICHBLZ2bDTH D, £DE
2N - T, JULRSENIE L > 7 — R
SR EDR RS Ml HER (B EaeTEg
BFZETF — A K). FREMRES 1 F—2 AR
WF—ak (B, hREERELY Y —) BIUR
FALEDRA AWEZET — & MEES — 2 RI2HHE
MOEH & TIRE L T2, 72, HERHIITET
e BESCGEOIZER Bl EHREREER) L
ARBEE AR R, B X ORI > & —&
PERCHLER WBOEWIRE (Bl ¥ S 7E0T &) |
FIMEWZER 2 7 — & ERERF — o & (. f
TeAE) B X UMLK R e e — 2 K%
Fe— ERERFZERICIE, WICE KA THURE THRE%E
Wio7zo FIEFHMTENT I X O UL RSEI7E £ > &
—EHRER, A E AT B S S R
FACMFTEH, HALRIT Y v & — 3% SR R
Wiges H HRFER (Bl S DR E R 7E
F—2) . FRICE R A AT — 25 ANBE—7
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=0 —, INCBAE FARAIZE R B Ry AR H
b R, MABR LU R, fEE
BFAEIIZE . BRI EREITZE . St R G
BRFgEF — & BT MR B L OHFASE
BER AR HDsREE L, BAETERICI3 SR
DOFERMIIH2D, SRETIEE T, T2 &
PEE M FERTIE R Bk E FI R 3 TR, IR
KB X OdIbEENEL Y 7 —EFEkE £
TR BHB R, FEE TR, RIGETFRIZIE
DA B VT, ZROTH NV,
IR LTRSS EHOBE L ET %,

I BEBLEICLIBEFEFOREOD—ILN—
WHAL—VHARTOMY - a%ERLED
A

1 BEEICK3MY - SEEREOEMAS R

SEICRIFTRE

1) B

RBSIZ, HHESRMYTH S 2 &, KEERTE
HERECTHLI L, BLXUOWE T v 77 4 VA
HLRTWZ LMD, MBEREEZKE. TMRN
DA BIRN 7 EREEE RV A L — DRI
DWTRMEF-> TS, £ZT, RBSE LTI
MBS NBICHIY L < AEEoEN A 1l
EERETHIE T S, X RELZIRETHEZ
THZENUEEE ). TMRNO®E Y% & O F
HAdmEdsLEZONS,

Z 2 CARHIOREBTIX, BFERBSE MY L TRH
HoBEn/H AT (FTFAEHEYAO) ([HFR L7
BB ORBENE I RIT T B R R L 72,

2) MEETB

(1) WA - B
HREEHATFEAT (W ARIRIRABRIET) Y T3
BasnhzzWilMos 2754275 A (Lolium
multiflorum Lam.. @l © =47 ¥ F) 2 FE 2t
A L7 199946 H15H, AR EE—T7 374
Yatr (Z2—FK7 ¥ FE. KM281) TAI DY,
WWIE40% (BETPEZIX) F721350% (RTPHEZX) %
H#EIZ Pz L7z, o —)V~X—35 (FERABOLItE,
Fx v - EL2my A 7, BAIX) THIX 3 M
FTOMULZe TNHEDONR=VFR=VT v I8T4
J& (FEHEFE50%) Ty Err L, EEZHELLZ
%, BMAERRNWT, 77 ATEEZPWRET
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PRI L 720 s 2 Bril4H . 30H B X 1890
HF#RIcZzhen 1ol L, X—vial
v % (Berni & Afh#., SHARKI150) THIK &
10cmAEEEICHIBT L CENEINRL N T AT A 1
(3B5L%) 3MEHT OIS L7z FT A A0
ANDFEAREEIIRBS & AR TRFHIX TR 8 %1
D450kg/m* PEEE . BT HZX TH 5 %3 D 370kg/m’
BETITo72 TS FIAEFA TIZ, wWFhd
14H B 0 R NEFE 2 1T - 72522 B E L TR E o
G ERAT o 720

(2) fbzs#r
GHTHREE LT, A u KM% brE L
2y A B B B KOV 045K
BLOHRLE» S T SRE LBICHS Y
VTN R SIS EHZ60TC TASIKE ] i E
MELL 7288122 v Y23 A4 X2 1mmdD s b\ % il
T AR L, 135T 2 BEM o Bz k12 X 5K
DERETINVT—VIEIIL A EEEERENEL
720 72, 20gDHA L —VEWEFEL, ZHIC
AR DI K EIMA T AT FT—HHRE L TrEK
L7z e <, 77 AEABEMpHA — ¥ 12
X ZpHB X OEHBTBAR A + 5 XVikIC & 5 A
Bt (KBES  1993) 7% & NI IkEiic X %
MR ILRE S (VBN) &t (HMEE R
liff7e4s  2001) %W L7z

3) R
(1) RBSOZsEEH
RBSOZEEME %2 1 IR L7z, BTHRBSOHZ

Table 1 The fermentative quality of the round-

baled silage at different storage period

Dry Lactic Acetic Butyric VBN
matter pH  acid acid acid /TN
(%) (% of DM) - (%)

Mild wilting
l4day 431 538 0.3 01 ND 10
30day 353 51 22 0.3 0.5 29
90day 356 49 2.3 0.3 0.7 75

Heavy wilting
14day 513 58 0.3 01 ND 07
30day 531 56 0.8 02 ND 07
90day 489 56 0.2 01 ND 38

VBN : Volatile basic nitrogen, DM : Dry matter, TN :
Total nitrogen, ND : not detected.

Y1335 - 43%DHPHTH V. i FZRBSORZ 3
1349 - 53% D HPHTdH > 720 W FHRBSIZ30H X &
90 H X THLEEA 2 %FEEE AL S L, pHAS 5 FEEEIC
R L7228, MR HZRBSIZZLIEAY 1 %L T LA
X, OHKXICBWTHpHIFS6F TLMETL
Loz, BEREOAR T FHRBSTKA & 205E W
FRDLNT, FEFBERIZ02-03%Th - 72, B
BRI FHZRBSO30H X DAREIC A 25780 S,
TR % 468 B 125 o THEIN$ 2801258 5 720 — 7
MR PHRBS CIAEERRIIMIN S o 7o TR E S
VERIZWTNORBS: S b SN e odz, RS
FIHDHVBNOEE (VBN/TN) 13l PRZIX &
HIOH X2 B THEAYH < 72 B 233880 H N7z,

(2) TFH%OFRNE

R LG A OO EEOY 4 L — T FER
BAaFR2IR L7z, HFEGEOLRE & I3E P
A L=V CTHEHLT%. BFFHA L — T TEH2.9%
TdH Y\ RBSIZHARTRIEIZEML 720 ZHUZtEw,
14H X & 30H X 0 Pk % 0 pHIZ P2 X T4.1
2y RPEX TIR4AREIE T Lze —. WF
W& H0H X O Pl OpHIZ R R . BTV
X T43. MPHXTIZ48TH - 72, FHIFEHEORE
P i |3 PRZIX & b FEIFEAT IS TR RN
BEMDTRD ST Wb L &Pz - 14H
KTH13%IH T - 70 PP OB &R,
THFRATNICIERTIZIZEDL S 3, TR L 2 258
HRONEho 70 TuY A VBIEFEHEZICBY
TSN h o7z, VBN/TNIZWFHZIX & D
PP IS & o TR RN 2 M 233250 5 7z 2%,

Table 2 The fermentation quality of the silage after

re-ensiling from round bale in drum silo
at different storage period by round bale

Dry Lactic Acetic Butyric VBN
matter pH  acid acid acid /TN
%) (% of DM)—— (%)

Mild wilting
14day 428 41 45 1.3 ND 41
30day 370 41 44 05 05 5.6
90day 356 43 5.2 0.6 0.9 7.8

Heavy wilting
14day 504 43 3.3 10 ND 1.6
30day 512 44 2.6 03 ND 19
90day 508 438 2.7 03 ND 39

VBN : Volatile basic nitrogen, DM : Dry matter, TN :
Total nitrogen, ND : not detected.
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WINEEPRKE»o7214H X, 30H X TIERBSDI0
E{ IZJ: k) 1&‘1\1@?5)07‘:0

4) H5

AKEBTORBSOPHAMmEEIIETEIX T
1.6%. MPHZIXT04%TdH -7z (£1), Ohmomo
et al. (2002) DFEWIFEHIA0% — 50% D i B > Y 7Y FY
RS A L — D TR T HEAR T 5 & v
WAL H T 5 (1988) DNy ¥ A aEHWTA
VTV IAT T AR WL, FURR A IR A
T2 L FLEEH6.6%4EIK S iz L OMEITHART, R
FEETORBSOILM &R IIM N &0 5, FLERIERE
AR YIFH SR TR SN L, (k2D
RBSIZAME), KHETHDATIND Z L Hh b7k
DAFREEANE |\ FERFLEE DI S 5 & s &
NTEY (BH 1994, ¥T 1999). KEBOH
RE—HT Do FIZ, AEBRTIIERARN—F %
WTR= VK& T > 72720, TTEERR=-F (&
HYFAT) BHCIZEGELD SR IVOMEEHE
AL (BT 1999). RBSTOFLMEFREEA L ) —
EHHl szt EZ NS, —J5. RBSEAMET LT
N A H A O~ L7221, X TORELX
BV TAMEEAHRML T, pHAME T L7 (&
2)o TOfERIZ, FLERFEREAHIH] S LTV 72RBS
MW L CRBEOE N A TICHIFET 5 2 &1
Lo THA LV —VREMEESIND Z L E2RIZLT
Wb,

REHS (2000) & A 5V T Y I4 7T AN
B KN E50% M E ORBS T, FLEEH AMEDR
MoOYE. ABERD 1 %M 720> 7225, #IK
SNAMBEEZRIML CTHET L L 4% BEICE T
ST LEHHELTWS, XoT, RERITREN
oIS & B FEREEE X, RBSICHFA O KA1,
R, T v 77 4V AIHEET B R lEIR
B OORHS 1995) B XOSRBOEEL Z TR
v (B - AR 1995) % EOREE LY A TN
BREEDS, ABEMORmVY A ol T 22 L1k
o TYGE S, MRRRICAHE LT 7 FLER A 255 B
TEXLRREIC 722 LT B EHREEIND, ML
Ty MERICHIY) 2 & oW BINEIED b 5 &, Al
P & oFF OB HSMR S , LBROAEFH
oMAEw L BHFMICRES L ZL2D
(Gibson et al. 1961). FHIFRMIIZ X - CTHLEEK
NOREIEOMAGIMR I NI L EZ 5D,
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RBSIZBWTIE, FEERFERE 2 52T Hfl§ 5 720
WIIM R DR & 40% DL PSS 2 BN D 5
L ENTWwD (McDonald et al. 1991). A9
BRIZB W T LR ERHIU0%LL T TH - 728 FiZRBS
D30H X B X VI0H XX pHAT 5 FEIE THEFEFERE %
FHIET 22 ERTETWARWY (K1) —H. Al
L TREEDOE N F T AE A a~\FiFE L 72300
XOMEr, FERIC X o THIRIERE 2 H§ 5 720
O HEEpHETH 5420 F (HF 1999) /R L7z
(#2). L2L. OHX TIXHIFE%1T> CbpH
DT EEGIMEA 5722 &0 5, HHHRAOWBLLT D
RBSTUE H. & O T T AL S 2 O 2 O FEIR FETE O )
HICHMTH 2 EHEREND, Lad> T RER
FERIE, FRAR R E0OEY) R BENFCE %
WEME T S NRBSZ BRI L 2 00 g% o
LW, HUIRBAR L CTHAT 20 Tid% <. Ml
LCTRBEEDOBN I 4 02 L CHHET S 2
L2 o T mEOHIP L HIfE T &, RBSOF
MDY EHEENDL L ERLTWS, L L, K
B i T30% 2 72 2 WEE B T B B I L OSEE
DENTZT A BIZBWTHEEIER S NPTV
MRS CO RIS X 2 B SER) R 3R
B ETLEELOND,

ANEFE S (1970-1972) &, mHEEICDH 2 Fdho
FIHMEZED D202, AF vy 74 az)fnT—
RBMIZH A L— V2B URNINICZA Y v 794
DICBEIA. L CRAT 2 kR L.
AT ARE RO, BEEEOHM, pHE
AnE. BEGMEMETI2Z L 2WHEL TV,
UK L TARERTIE, RBSEZLAHEESEV RS
KA T, T S 2 LISk o THERE
EOWMEPHIK FAHONTWVD, Lzd- T,
RBSOMKIC & % FLER I O MR 2 MFF 5 %
WEWE, Ay s fuenyh—HAfaokl
OZEVEDHER LI W HERRR Y 4 © O I T
7 L RBFZETHV K9 4534 0o X 9 &
WIZHBET HAENOE A DI L > THEL %
T bzw, Lol e, 12794
7T A2FEEEMBE L LZ-RBSHEIZBWT, £
ML) CTREDIARTEIMEL . Lo d Y A moREE
AL 2 ) R gV 7 DI LB A AT S N B G
HY. DX HERBSEMM L CREEDE VY
A O~NFFHT 5 2 812X o THMAR & pHIE T
PRAESND Z LD I o 720 KRR TIL,
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FHERZ VT, FrdlH 2140 & L722RRT
HBHI LMD, 1HFELED XY FEamE aEREE
M 72556 OIS YE DG B X UM 7 115 80
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Vb b,

2 BFEICLMEY - SBEELEOFERISHE
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1) BIY
HIfiCBWTIE, A2 VT V54752 2F 0%
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9 % RBS% MW L CRBEEOE W A O TS
5T LI o THRAM EpHIR FAMRE SN S 2
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A BIF R4 L — VREENE S S e 3wt
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ROEBIZOVWTIIRRFA ThH o720 720 A L
— V&I 20T R R T ICE 5
TR DO, HRNERDEZ 5 2 &5
BEND, T TAREIORBRTIX, 415V T7 v I4
7o A1 FHEE ., BIF 2 8EME S
RBS% MM - FFiFE L. JEREE B & OCBHE & O
RAEWAN DB WG L7z,

2) FELE ik

(1) WUHE - Fa

R ZE T S L RS S R o 4 &
VT Y477 A1 HFRE (Wil =4 5F) 2t
A L720 200045 H16H, kA E—7 3741
vadr (Za2—=FKF ¥ FEH., KM281) TAIDELY,
HW40% T BEICTFR LB, U— b R=3F
(FERABOLI#L#, F % ¥ \f% - IE12m% 4 7. &
BA) TIMWMMBLLA. SNER—VIEIR—=LT v
NTANE (FEMER0%) 29y Err L, Bzl
ELf, MARRRWTT Z ATHEEZIWIZIR
RECTHAMNIE L. 30HRmmIZHE Lz, B
N72%RBSIZ. ZhZFhX—NL 2L v ¥ (Berni
& AfE#, SHARKI50) Y)W 5 10cmAR B L2 4l i
LT, % 8MO/NEI NS 2i5H A0 (3B5L%) 123
AATZ, R T A A OANOFEAREEIZRBSO -
BHEE XD K9 %\ F3432kg/ mPEEEE TIT - 726
NSO I AEFA RN L, 1. 3.

5. 7. 10, 30, 60, 90H #&i# % #LBLX 3 M5
DFHE L CUL MR 4001 & %0t L 720

(2) H4 L —Y ORI

BB SN2K KT A4 03, RiiEko % ds
MCBRE L2RIS, A4 L— Y LoD S oA wiE
AR L. YA o B P B X TR
FHRGEB L OHLEA ST L CESRA L2
WA L= VREBOMiGY v TV e Bz, b
A L —JEW10g3 D % Wi A KI0mUZ =T L
B IR 7B o WG 2 DUF IR 3798
RPHETHERM L7z, FLERIZ, MR SERE T
30T 2 HBcEE 28 UCRMll L 7zo S5 1,
Wl KR A Fvw 30T 2 H R L ¢l L
7oo SRR & BERRE, AR Z WD L CpH%Z 3512
M LR T P FE A PO — AEREHE v,
30T 2 H ¥ 28 U CRHll L7z AF&UEEMTR I, 58
FERF %2 FHVC30TC 2 HRE# L TRl L 72, 2
NOEWMAEMORBIL 3 ETEM L, FHY 1 gY
72 oau=—J K (cfu/g) TRL7.

(3) 1 apiE %O ER O E
ook (B 1979) 1#E LT, 4 api#
BOVA L —VRIROZALEZWET S LIZLoT
IR ER DA Z B L 72, T b, RBSHH
IKE & FRIFIRK60 H 32 JL ON90 H 2 04 4 L — ¥ % 58{a A
Fu— VE%ESE G8LE) IWEIHED., [z
CITRRELZENICE L., mEX Y (74
—7 ¥ 74—, TRT7IS) IZ& o TLRR O
2% 7 HERER L7z,

(4) ALt

I ESER, 7 A~ Fa—2 LI ERU SN E
B OB 2 BRI L T B CRA LIS
Y2 TN R MR O SRS AT RS &
O A L — Y O seillg & a8 R0 e,
60°C "CABME I W JAEZ S AUIR L 72 F212 R v ¥ 2 A4 X
1 mm® 55\ % i3 20 I L 72 )iz &
vy DFIRT MR Lz, Kaamix
135C 2 KeEl o BGz ., MaEE g, MR,
#e (OCW) . MRMALTEMME (Ob) B X UMK &
w2 Wi (Abe et al 1979, FI#A R i L SFA B
82 2001) 12 & o TR L 720 MEEIZ DWW T,
A7 U=, FNVIA—=ABLFT7IVT b—Z%FKI
D) (1999) 2> CH#EEfkra~ 757
(HPLC) THlEL. hs 3OO ARME%
WSCEHRE LTER L. 72, 4 L—YDpH,
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FibEER & 3 X O'VBNE RS HTEER & Rk ik
TE L7z,

(5) #ATHHT

¥4 L—TYOpH, AHEEERE, VBN/TN, V-
SCOREB & CHE DAL, HEmITic L VA&
PEZ WL, LSDEC X o TEMMER OF EHEOMR
5 (B 1996) %475 720

3) AHR

(1) ¥4 L—U5EaE

YSHE 3R LIS D L B D LA & 2% 31 TR L7z,
MR OWSCEHERIE TN A L — D CTHIF %2 5B
MEPELNRTVE SN TWREW L) 5%
(7 1999 Ly bEHro7z,

FEIEORBSOFEEEME % 2 4 |Z/R L72. RBSD
pHIZ43 — AARECTHBER IS EHhRTH Y B
BamIEFH 1% T LK, 7t VEBERY
n — B IIBI S e o 720 V-SCOREIZ & % &
HTH0mPl AR L, RIFLREEME TH - 72,

FEESEOY A L — VR E O N5 2 L%
FS5ITR L7, BIEFEZEICIBWTH, pHIZE—V
N— VBB P S AL EDS Do L
2L, WIFEZ30H DI, AEERIEeRemP T 2
B &R —0, FEREEEmL7z (P <000,
VBN/TNIZ FiF s %90 H #%# L TH10% L FTH
72, V-SCORE(Z, FHlF s ICHERE &= o8 &

Table 3 Chemical composition of ensiling material

Dry Crude Organic

. Ob WSC
matter protein cell wall
(%) (% Of DM) o
438 9.7 61.6 50.1 8.1

DM : Dry matter, Ob : Cellulase-degradable fraction in
organic cell wall, WSC : Water soluble carbohydrate.

Table 4 Fermentative quality of silage before re-

#1117 (2010)

VBN/TN® EHAZ X - TI10H H PRI T (P <
001) L7zdboon, firEliz@tCc [R] LiF
fili 2 4L % 8055 UL F 2 MERE L T\ 72,

(2) 4 L=Vt
RBSPHE RO W % 2% 6 1T/~ L7z, FLMEWE £
10-10%cfu/g & BV 2 7R L7zo BERE S 10-10°cfu/g
ERRHRWEEZ R L72e —J7 7 EIR 3HORBSD
N. TEPSBMIBENIZDATH -7,
FFEEOWBOZEERT IR L7z, FLEEWEE
BRI R A2 8 U T 107-10%cfu/g & il B oR
L. $FRICTlr s #30 H DRl L 72 (P < 001),
I S T 0 R T P L3I 2 I s d - 72
A5, 90H R AEOWHULFIRESZ L D LTI 5
AN & o 720 BERE D WFARPERIT & [RIRR LS PRl e
AR RWINT AEMNI D - 7255, FHE%30H 2L

Table 5 Changes in fermentative quality of silage
after re-storage

Days  pu Cactc Acetic oy ScoRE
acid acid
(%DM) (%DM) (%TN)
0 437 559 086" 6294 964
1 436 613 083F 710AB  o5AB
3 437 641 092°  720AB g4AB
5 439 607  090A 705°B 4B
7 440 558 0924 722AB  g4AB
10 431 609  098A 7878C  93BC
30 430 569 1338 8078¢ 91
60 431 535  257¢ 7768¢  g7P
90 434 474 3320 88IC 83E
SEM 004 047 010 033 063
Significance NS NS Kk £33 %3k

VBN : Volatile basic nitrogen, DM : Dry matter, TN :
Total nitrogen, A, B, C, D, E : Values in the same column
with different superscripts significantly different (P<0.01),
SEM : standard error of the mean (n=3), NS : not
significant, ** : Significantly different (P<0.01).

Table 6 Microbial cells of the silage before re-

storage storage
Bale Dry 5 Lac.tic Ace.tic VBN V.SCORE Bale Lactic a'cid Aerob%c Veast Mold
No. matter acid acid No. bacteria  bacteria
(%) (%DM) (%DM) (%TN) S ( [0Y- S L0721 0 V[ ———
1 40.1 4.29 6.44 091 6.4 96 1 7.8 46 44 ND
2 469 443 4.60 0.79 58 97 2 7.3 49 49 ND
3 451 440 5.73 0.87 6.7 95 3 8.0 6.3 6.2 44

VBN : Volatile basic nitrogen, DM : Dry matter, TN :
Total nitrogen.

cfu : colony forming unit, FM : Fresh matter, ND : not
detected (<2).
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Feldiid L. FRI260H DIBEIZ R E KA Lz (P <
001) o $IRH 1T — VRBSO BB 21345 TAEAE
LCW7225 Filyek 3 H R LI S e £ 7o 72
RBSEHH B L OFEEIOH D4 L — V%
DOIREZEALZ M 1 IZ/R L7zo RBSTIXBE 1 H#ELL
FESAEE 2 LA 2SR S, 2 HEE TIZ30TLL
FIE L BB LA L— YV TIRBEZE7 A
oW W R AR S h o 7z,

4) BH

TP VW72 RBSO AR S =X 5 - 6 %
ThY (F£4), WEHOFEEREON A L —ITH
LNABERD EOMEER L T, 2OLHIC
LMEEIE L A L — VHMSE D BT 2 RBS
ZHIRTL T, RBEHEOBmOT A QICHET 5 &
M OEFRTHEIN/2 L) FE LW IRE RO
MBI N o720 LA L. 90H MO FiFE %
CBWTHpH EAREM A RSO A L — V5sEE
MEOETIERBD ON oz (D), /2. B
PO M 5BI5% L L <. B 2512
Peo THMBERARRMT L. BERE AT %
T EMBIR S NIz, FIFEIIHE A 14H B & L 72 i
DFEERIZB VT HFERE ROME22BImMIBIE s
7e5, TRIFEO0H % £ TR L 7o M9 T, iy

Table 7 Changes in microbial cells of the silage
after re-storage

Lactic acid Aerobic

D Yeast Mold

avs bacteria  bacteria cas ©
N (07> G {1 V423 .Y ) Je————

0 7714 52508 5.18AC 145

1 7764 6.355 6474 158

3 7.82AD 6.488 6.584 ND

5 7684 6.445 6434 ND

7 7674 5.99BCD 6.254 ND

10 7794 6.358C 6.494 ND

30 8718 47550 451B¢ ND

60 8.598C 4134 1.200 ND

) 824CD 4157 0.68P ND
SEM 0.10 0.31 040 -
Significance k% EES Kk -

cfu : colony forming unit, FM : Fresh matter, AB.CD:
Values in the same column with different superscripts
significantly different (P<0.01), ND : not detected (<2),
SEM : standard error of the mean (n=3), **: Signifi-
cantly different (P<0.01).

1830 H # LARE (CBERR O RSN AT 2 7% % & L AR
bh7: (£5),

A AFED XS IO TR B 7 V7 P —AT
Bt ~NT OBIFEREILRE DA L — JFERET
BWHIT %5 RGPS 5 e HE IR TY
% (McDonald et al. 1991), F7z. ~7 o RIFEEE
FLUEEW Td 5 L. buchneri iR 5T TR % L
WLUCHEEEZ AT 2 EDHLNMZENTED
(Oude Elferink et al. 2001). Z®L. buchneri D¥;

3B
(A)

30 [

Temperature (C)

25 [

20 1 1 1 1 1 1 1
0 1 2 3 4 5 6 7

Exposure (days)

3B
(B)

Temperature (C)

20 1 1 1 1 1 1 1

Exposure (days)

Fig. 1 Changes in temperature of the silage before
(A) or after (B) re-storage during exposure

to the air.

— ambient, — silage.
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HIZ X 5Ty A4 L— VU OFERR & & AT (BN
TLHIEDIESIN TS (Danner et al 2003,
Driehuis et al. 1999) AWZETIEHA L—IHD
AMEIZ OV TIAR TV ARV, 43R DK
WpHT L2 B 5 S F T & v ) AR DAt o
WAERICRBEEZITICLVWEZZ 5N 50
(McDonald et al. 1991) THEE &= A WA L CTHE
o mSHIML T2 e Lilofs 2 58 5 %
51E. L. buchneri® X 9 7 BEREAE L HED H A~ T
T BUSEFEFLIR A S PRI Rk 2 L 2 A L — DTS L
Bl FEREESHMMLZEZEZ 200D EZLE
Hbhb,

FHLEHEZES) ==V AY y 74 0T
L, MO ==V A5y 7 A DIZBLEZT
P L 726, FEBROMRWERD I ) 23
W2 EPHE SN TS URFES 1972), Ih
2 UCAIFZE Tid, FIFR60 H 235 L U090 H 2o
FA L= A uBE%R 7 HEIZD 22 ) IFR
WA ORFIZEE) A4 L— Y R0 LR (RS
1979) AREO LN, MHEWEMAIIH SN Tn b
ONFEHOLNT (K1, FFK60HHZOT— 5133
RET)e TOFREKELT, ¥4 L— Y DIFRNE
WS B E kB2 Ko7 (Bs 1979) 25, T
WP Lo 2 5B 2 b5, FERHIIFASE
T CTIIFERZ B TE 255 WREDOEmT A 1
NTIEHRBICL>s TAFTIHH ING 20
(Woolford 1984). ¥4 L — IV HOFERE & =28
FTIIH RN BRI S b 2 e E S hTw
% (Danner et al. 2003, Pahlow and Zimmer 1985,
Woolford 1984), D Z L hHYFEERIZBVTH,
RBSZREMDE N F S AEY A4 O~THHE T 5 2
LT L5 T FIRREHER IR L 2Dk,
BSE DG CREMR S E I 2 2 & 12 &
o> TR L. HRIWERSHRI SNz ok
ZZ2 bz, BERHIRBSHIF . S FlFE10H #
TIX10cfu/gPh OB WRBUZ R L7225, FIFE30
H % DI 10°cfu/ gL T2k A L. $RIC 60 H
BURICIZELCBD T2 HEIBlgE SN (BT7).
P A L= DR OBt/ gL T % S IXIF R
W3 2 REEDH 3% DT (Pahlow -
Zimmer 1985). 30-60H LA EOFFHE1T9 2 &1
X o THBHBZDOHFRMNEMZIETE/5 Z L2598
X7z,

Doz &ns, BIiFaBEEMEDORBSE ., A%

#1117 (2010)

PEOFE YA TICHEFHT 52 L ICkoTHA L—
URBEE DR SN B 72 TR L, A uBE%
DIFRINZER OB IE W HEIC 2 5 S E AL L %
5720 Lo T R=VHHIZREDZEE) L3 WK
GRS 1995, #§F 1999, #AM 1996) %+
DORBSIZBWTH . 4 2 ORBS% MW - Fltr
WY 5 LIk o THBMELZESE, »OHE
B OUFRIVERDIH S g4 L —Y e LT
FT&2LEz 5N,

3 HBEFEMORESERMCE?RE%RE

1) HiY

T, RBSTHEIZB VT, R Tk Ak
BEPMEL ., LAD A v oXREEIKL 2 )
WD ICHBRER I SN Y E0H ). ok
9 % RBS%Z MY L CREEOE W A o~ TR S
5T LI E o THEAER EpHIK FAMRE S NS 2
EHBHS NI o720 F20 BUF 23S E ORBS
BT, MK - FIFELBEICE > T A L—
VRBEWVEDPRRE SN B 2T TR L, A uE %
DR ER DB IE D TTHEIC % 5 2 L AR S N7z,
Thbb, N—= VR EAIEH LT WA E R
DORBSIZBWTH, fhx 2B ORBSE ML) - Fllr
WY 5 LIl E o THRFEME 2R E S, OB
B O RAER DI SNG4 L=V e
ZehH, TMRNOBEGHENEGZHLEEZ LN D,
722U AROCHEE R TT0% % WA 5 KRG TH D %
&L SRS TIMIY) - PR X 2 S
FRRIWFTE LW ER S, WINW R Eoxbik
PRBELELEZ LN,

B A L — Y 2 TMROMEERICT 554,
WHE A G E AR SR L ]RET 5. TMREE
tryy =Tk, —EICEZEOTMREZHEL TE )y
ICECRET 236, LR & RE SR 2 1A L. Bl
WDy r =B/ T 52810k > T TMR%E
A L= (BETMRIL) LTHR%ET 2 I &8
fibhTwsd (FE 2000). ZOWREHER (E)
. BRI SE L PR R BT A & LCal
5N Tw5b (McDonald et al 1991), F 72, ¥4
L — VNOREFE ORI, xS 5
(5% - 10T 1990)0 £ o Ty HHH A L—VR
T3 FREAACIRE S N A, R A SR L
TELmOREMEZRA L, %BETMRE L CHlF
B L7206, I o MBS, RSB EOKT
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PHZOND EMETE D, BERTIE. O
AWEET 572014 L—IVMRHE WS RS
BEDI B, A —F v =TI AZRAS, +—F
¥ — N7 Ad, oEBRBE L LT, 1L
— VRERC EE R TR R AL R AT % % M6
A 0. FERETIIRICZ MM 7 b &
HINTws CRI - /NI 1966), 2Ty *—
F X — K77 AhHRBEMEMEN 7 L — FORBS
(I 2 FRCTIESHEARRBS) #FH# S 2 72012,
P CHUHE L CHEBICH W20 2 LT A 407k
FHAZ & o T S M- HOERBSOMIY) - TRl AL
HIZBWT, WEBILHIEXRE L CoBwiRmno
AR E MG L7z

2) MR

(1) TMR#F %

S E R ZEAT (AR IR R T [Tk
WEN/F—F ¥ — F 25 2 (Dactylis glomerata
L. dbffi © Y7 AN) A L72. 20024E6 H 5
HIC 15 (BfEN) %, 727 H30HIZ 25
(B 2€—7a3v7F4va) (ma—FT >
R, KM281) TADHLY, PR TH— L R—
5 (FERABOLI#H#., F % ¥ /3% - l§1.2m% £ 7,
EMX) THMTOMUIFE L 720 TS DRBSO
) BLINH#EAOHZIZ 3T o2 X—)VH v ¥ (berni
A - Figlitt #., SHARKI150) T#10cm!Z Al W7 L 72
%z, BRA L. RIS, Thofilry AL —
Z. RO EE (b 'O 3 40%. KFE30%.
TAR16%. X 6% KEH6%B LT 2%D i
ANy nEH) LA L7z RAERSRL BE
W1lkgd720H AL —I750g (FM) 20 LT
JEEF250g (5H) & L7ze SRORAWITHER
MIZ200L7 N T A4 A4 w08 E L. I
WCHWS T THREETMRE LTI L72e S O%RE
TMRHFAZIZH V72 D& Rz D) 2 ORBS%
T W RER & B4R % LTI S8 A% TMR AR
D FET7 Ly Y2 TMREZHE L 72, W
HOWIRBOERIZH 720 [ U2 e TlE—
WICAT ) S &2 HIELze S0, 1 HETIZ
INHEI32H 4. 2 CIZINHESOH R & % > 720

(2) WELFPERRER

6 ORIV A Y A AL (CF¥ R ES83kg)
e WERTPE RIS A L 7 o W AP AR I 4K & (1965)
O [ZHE R 2BIELTHW $4bb, £

NENOFOHMEZT LYy ¥ 2TMRB X V5K
TMRZ#W T4kgT2OANI 1O v FF %
fii Ly 3 HME. MTMRZTH19 00X v 12045 [FH
RICRESE, RARZAELZ, 2¥ 7 F04hK
OB BEFRIC X 5227 2R EATE OIH] 2 L) 2
ez, WERMPI0GZeicary s FokkhAE A
N2 72 WBFD1200 M ORIRARIT 4 - 6kg
THY., —HOTMRZI205LAINICEREL > TL
Fo AL, TORITTRELRT 8872, BH
DORERBOWH, +—F ¥ —FTIAHAf L -V
WEHR Z R E 35 TMR, KB L UHIEL HH
WIS S TREIORZ W2 L, ZOERERT
55 N7 N © % BB TMROE A %
BEAFRE (Bell 1959) & LCmR L7z, WEUFEEDRERE
1X. Goatcher + Church® 7 {% (1970) 12 & - TH
Wi L7z $bb, BIHFED20%. 40%. 60%3 &
UB0% % EE B, T RRIETE R, BRI B,
MERFBAE &2 L. 20% 2L 20%LL - 40% A i
40%LL F60% A 60%LL F.80% A i 13 & UF80% LA
R ZNZIRGIEGHP, 55 WIEGRHPE, RS
HiPH, B9 IEIFHEIDH, VISR S wR L. &
By REBROBWABRL, % T FE R B 55k
st (20024F 9 H26 HitifT) (Z#e UCTHEML 720

(3) Lot

RBSO 504~ T vt ZhENDOR— )V % i
& - MY L 72 BRI L 720 TMROY ¥ 7V i,
REF PRI VW B 720 I B CIRE L7232 ICERIL
720 TNHRBSETMRY ¥ 7 vk, 70T 48[ o
BUZEIC X o TR 2 WET 5 L3RI,
FA X1 mm?D 55\ @3 SR LT HL
EHE. K5, OCWEObB LU 4 L — Y DpH,
HHERR, VBN =ZAIEBREFARICHET S L L
12, V-SCORE (HfAfIEHEFHINIZEs 2001)
ZEMEL 720

(4) #AHEHT

RBSH & O'TMROL¥ 53 & BB O 7
— ¥ % ZIRE S NS & o TIRNT L 720 WETRE
1, P L BN EBIRA TR L7z, Th it
Mrix. StatMate II software program ((R7 b & Z)
Lo TTo 72
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THEBLRAEND -T2 FAEMTIMESN 1 FE
RBSIZEM TP SN2 2 FHRBSE 0 b, A
IRy (P <001) MEAEEREAHEIZE Y (P
<001) MifuBERR 3G EF - Tz, WFRELE D,
FERETMRANCHE Lz E 7 Ly ¥ 2 TMRATICHH
HL7zL & TR ORICHERZITEL,
RHAEH DD SNLrolz, & TAHADPFEE & EEE
DERIE, 2HFEENFIFHEIDOARICE P72
(P <001), FFIZ2HEOAMIE 1 FEOHIZ 25
DEofticd o720 2FEOMM R (Flth %)

#1117 (2010)

F B E RV H003% LK AT Wiz, —
Jiv 1 FHOBEE R, FEEETMRHA K T
005% LM TH o 7205, 7L v ¥ 2 TMRFHLIF
TI12045%2F % 5720 VBNERIZIFEEDO 7L v
Y2 TMRIAEIEDS K S B H > 72 (P
=012). 2FEOV-SCOREF ML, —HLTHR (>
80) ZfR7=hTwize —J7, 1 HFFHTIZIEHPICR
(>80) HART (<60) ~NEALT L7z
FEWETMRE 7 L v ¥ 2 TMRO fil B 56 i & 58
BEME 2R IIR L7z, 1 FHEE 2FWEOMIC,

Table 8 Feed compositions and fermentative characteristics of the round-baled silage of orchardgrass

used for the processing of total mixed ration

First cutting

Second cutting Significance ™

40-d 132-d

40-d 80-d

storage™  storageT storage™  storageT Cutting Storage  Interaction
Dry matter (%) 36.5 349 315 29.8 NS NS NS
Crude protein (%DM) 9.1 9.0 17.1 179 *% NS NS
Organic cell wall (%DM) 75.2 781 67.6 65.9 k% NS NS
Organic b fraction (%DM) 65.0 67.9 57.0 56.7 k% NS NS
Crude ash (%DM) 6.0 58 10.8 109 Kk NS NS
pH 4.46 447 457 4.37 NS NS NS
Lactic acid (%FM) 0.90 1.00 191 273 k% * *
Acetic acid (%FM) 0.16 0.31 043 0.78 k% dk NS
n-Butyric acid (%FM) 0.05 045 ND 0.03 * * *
VBN (%TN) 9.06 13.04 8381 744 NS NS NS
V-SCORE 88 43 90 89 ko dk %

The values shown are the means of the values for 2 or 3 round bales.
T 40-d storages were used for fermented TMR processing, and 132-d and 80-d storages were used for fresh TMR processing.

%1 p<0.05, **: P<0.01, NS : P=0.05.

DM : dry matter, FM : fresh matter, VBN : volatile basic nitrogen, TN : total nitrogen, ND : not detected.

Table 9 Feed compositions and fermentative characteristics of fermented and fresh total mixed ration

First cutting Second cutting Significance’
Fel:rml\zgted l:}r;/{s}il Fez‘ml\j:[;ted I;\ZS; Cutting TMR type Interaction

Dry matter (%) 50.4 46.3 421 426 sk NS NS
Crude protein (%DM) 10.6 9.2 16.4 146 koK NS NS
Organic cell wall (%DM) 56.9 60.1 496 45.8 %k NS *

Organic b fraction (%DM) 46.3 51.9 41.0 387 k% NS *

Crude ash (%DM) 6.0 59 91 83 dk NS NS
pH 4.05 5.34 4.06 5.02 NS %ok NS
Lactic acid (%FM) 453 0.85 5.38 2.65 dk %% NS
Acetic acid (%FM) 0.50 0.22 0.89 0.75 sk Hsk NS
n-Butyric acid (%FM) 0.18 0.27 0.03 0.04 sk NS NS
VBN (%TN) 11.24 10.38 8.76 10.1 NS NS NS
V-SCORE 68 67 85 33 k% NS NS

The values shown are the means of the results obtained for 2 repetitions.

T #*: P<0.05, **: P<0.01, NS : P=0.05.

DM : dry matter, FM : fresh matter, VBN : volatile basic nitrogen, TN : total nitrogen, ND : not detected.
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First cutting Second cutting

Fig. 2 Preference response of fermented TMR to
non-fermented TMR by dry cow

PRT : Preference threshold.

UDT : Upper discrimination threshold.

LDT : Lower discrimination threshold.

RET : Rejection threshold.

Data represent means +95% confidence interval of 6
animals.

TRCOFRR S & B EAEDRD SN2, FE
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E&EH. pHAY 1 BER S > 720 1 HFHITB VT,
7L v ¥ 2 TMROE SR HEETMRO b O X )
FWEINDS > 720 NS RIHIEY O 21 R AR
HDRRD LN o T2,
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L7zo 1HFETIE, FORBETMRIZH § % #IF45
BOFIHEIZ67%TH Y . RIS 2R L7z &
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WHIZ52% TdH O WEIFE DD LRI Sz,

4) E%
TMROTREM X, BESINLMEROZITKE
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ZoREI NS (BEE 2000), MR ORARIZ, K
FMOWLE OWIWER L & b IEHFHEIC X -
THIR%521F% (Conrad et al. 1964). FlkH4EME &
(& AL O T B2\ SE S B Mkl & i R T AL e
R LB B & HWEICBR L Twb  (Mertens
1987)0 ZD7z®, BEH A L —VOFARIIBV
Th, WfEEECH LRI RDEE LN E LT
FHNTWwb (Steen et al 1998). L72>L. AHf
ZECIZILIR L 723 BB TMR & S8 TMR Tl Ak e <
HE LR RO EIV NI W E (R9), T/
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Lo, MEMCTHBEOBEM TH o7z, —Ti,
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(Wilkins et al. 1971). ZLEHZOG=IZENEIC
WL 2w (McDonald et al. 1991). BEREIZIRE
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(Buchanan-Smith 1990, Gherardi - Black 1991,
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pHAi LR 2 S AR E = H S L ORI E
TIE D 2 2SI IR (Steen et al 1998) . &
5T, TMRZHEES ¥ 5 Z LI RAMICEYE
BRiFEwEEZ LN, RUTERED?S bR
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FK10ICRBSOHWIEE, FEMEEL SRS B &
OB L DA R AR LTz, WWEEIIERA
RBS7%157kg/m*Td - 72D 2%k L. Ml A RBS T
3 ZF0OR12[5D193kg/m* & 7 o 720 ML UV R il
MeBr R AFEOFRNE, WRFIEICE 2@ INE
Molze THBUC X 5 EIESIZMRBS E b 1272
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DK L MIBIAIRBS Tld FLEE & B A50.9% 12/ F 0
pHSA LT L TR O AR RO SN h o
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Table10 Dry matter density, chemical composition,
fermentative quality, and of voluntary dry
matter intake in beer cattle of forage paddy
rice silage prepared using a round baler for
chopped material (Chopped) or a conven-
tional round baler (Conventional)

Conventional Chopped

Dry matter density (kg/nd) 157 193
Dry matter (%) 428 424
Crude protein (%DM) 6.2 56
Ethel extract (%DM) 25 22
Organic cell wall (%DM) 464 44.3
Ob (%DM) 41.6 39.3
Crude ash (%DM) 14.2 12.8
pH 5.7 4.1
Lactic acid (%FM) 0.18 0.87
Acetic acid (%FM) 0.12 012
Propionic acid (%FM) ND ND
n-Butyric acid (%FM) 0.02 ND
VBN/TN (%) 30 35
V-SCORE 98 100

Voluntary dry matter intake (g/W0?)" 251+22 259=+17

Mean of 2 round bales, DM : dry matter, Ob : Organic b
fraction.

TData represent means * standard error of 3 animals.
Mean values are not significantly different.
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A RFIRGAALT L7 S /2 D TH
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BG4 L — VI OALF R, R HE o
I EALEDR -T2 e, RERIIHT
IR OB I o2 E 2 b b, A1 L—
DIZBWT, ALEEMEDIM IR AR IS KT
FTLEZONDERE L THEMETA L 5 AR
W, BCEAEOSMRCE>THELST I VERE
FEIFSND (Clancy et al 1977) 0 ARFEERIZBIT
AR & HERBIRBSICBW T, B ERICZZEKX
ERANARLNIZH, GERET D FERER &R R
VBN/TNDME - 72D T, HAEZII LD ET S
KRBT DOSHE SO T ARG LHEL Lo
72bDLHEE S ND B (1994) 13YIWH 1 L —
D TIIEHOINCAIED L BmIER SN D MR T
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Table11 Chemical composition of material wilted forage paddy rice for the silage prepared using a round

baler for chopped material (Chopped) or a conventional round baler (conventional)

Dough-ripe stage

Yellow-ripe stage

Light wilting

Heavy wilting Light wilting

Conventional Chopped

Conventional Chopped Conventional Chopped

Dry matter (% of FM) 44.7 404
Crude protein (% of DM) 5.6 54
Ether extracts (% of DM) 15 17
Crude ash (% of DM) 117 12.3
Organic cell wall (% of DM) 44.3 447
Organic matter b (% of DM) 384 38.7

Water-soluble carbohydrates (% of DM) 3.9 4.3

65.8 63.7 450 44.6
5.3 5.7 5.0 5.2
1.8 1.6 1.8 1.9

11.7 126 112 114

42.3 452 40.0 40.8

37.2 39.3 34.6 339
5.3 6.0 34 3.2

FM : fresh matter, DM : dry matter.
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Table12 Apparent dry matter density of round bale®, mold spoilage¥, and fermentation quality® of wilted

forage paddy rice silage prepared using a round baler for chopped material (Chopped) or a

conventional round baler (Conventional)

Dough-ripe stage

Yellow-ripe stage

Light wilting

Heavy wilting Light wilting

Conventional Chopped Conventional Chopped Conventional Chopped
Apparent dry matter density (kg/ni) 16316  195+1.2%%* 218+16  250+29%* 15616  225+20%*
Mold spoilage (% of FM) 63+35 46+25 6.7+4.0 53+29 48+14 ND
pH 48+0.0 40+00%* 5402 43+0.1%* 49+0.2 40=00*
Lactic acid (% of FM) 0.14+002 097=002**  008+004 071=003** 017003 094=0.03**
Acetic acid (% of FM) 025+0.01 0.18+0.02 0.10£0.02 020=0.02* 0.15+0.05 0.15+0.02
Butyric acid (% of FM) 0.04 +0.01 ND ND ND 0.02+0.01 ND
NH3-N/TN (%) 5001 9.7+08%* 26=0.1 44+02%* 3602 70+15
V-SCORE 96+0.5 90=2.1%* 100£00  100=0.1 98+0.6 95+24
Ethanol (% of FM) 1.8+0.1 05+0.1%* 1.1+0.1 06+0.1%* 25+0.1 03+0.2%*

Mean * standard error of six round bales, *Mean + standard error of three round bales, FM : fresh matter, NH3-N :
ammonia-nitrogen, TN : total nitrogen, ND : not detected, * P<0.05, **P<0.01.

Table13 Chemical composition’ and apparent dry matter digestibility* of wilted forage paddy rice silage

prepared using a round baler for chopped material (Chopped) or a conventional round baler

(Conventional)

Dough-ripe stage

Yellow-ripe stage

Light wilting

Heavy wilting Light wilting

Conventional Chopped Conventional Chopped Conventional Chopped
Dry matter (% of FM) 402+09 385+0.2 616+1.3 57014 389=05 402+08
Crude protein (% of DM) 56+0.2 5.7+02 56=0.1 56+0.3 51+0.2 5.7+0.2
Ether extracts (% of DM) 2401 24x01 21=0.1 20+0.1 23+0.0 24%01
Organic cell wall (% of DM) 46.7+0.1 450+ 04%* 440+0.3 469+ 1.0* 445+0.7 420+0.6
Organic matter b (% of DM) 405+0.6 388+0.7 381+03 412+08* 382=09 354+0.7
Crude ash (% of DM) 13505 126+0.2 122+02 122+02 131£0.1 123 +0.1**
Dry matter digestibility (%) 615+18 62.0+04 573%26 56.8+2.2 580+3.3 61.0+23

fMean * standard error of three round bales, Mean *
DM : dry matter : *P<0.05, **P<0.01.

standard error of four castrated sheep, FM : fresh matter,
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Table14 Heading and harvesting date (2007) of
forage paddy rice for whole-crop silage

Variety Heading 1st harvesting 2nd harvesting

Ouusid03

9 August 27 August 6 September
(18%' (28)

Bekogonomi 12 August 27 August 10 September
uﬁ &%

Bekoaoba 22 August 6 September 18 September
(15) &

M645 30 August 12 Segaltg)mber 25 Se&%e)mber

TDays after heading.
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Table15 Panicle weight and chemical composition of forage paddy rice for whole-crop silage

Harves Panicle weight Dry matter

Crude protein Ether extracts Organic cell wall

Crude ash WSC

fing VMY GUDM) (% of FM) (% of DM)

Ist  Ouusi403 384=09° 349+05® 486+033° 132+005° 509120 124+025 497+0164
Bekogonomi  365+12¢4  304+08>  550+029% 134+011% 578+09% 128=03" 4080172
Bekoaoba ~ 310+23% 243+180  678+103% 117+007% 543+16%d 140=012 4920299
M645 289=19¢  311+07°  529+019% 106+005 600+23% 121+01% 363=104°

ond  Ouusi403 459+08> 392+12%  490+016> 141+004> 464+22¢ 119+03% 393+0143
Bekogonomi  547+04%  373+03%  500+010% 177+0020 458+14¢  11.8=03% 151+011°
Bekoaoba  409+12% 240+09¢  770+061% 127=004% 497+14¢d 143£03% 379026
M645 377+03¢  367+14° 544079 113+004° 529+08% 113+02°  466=003"

Each values is the mean * standard error of three replicates.

Mean values with different letters in the same column are significantly different (P<0.05).
DM : Dry matter, FM : Fresh matter, WSC : Water soluble carbohydrate.
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CTHBIEO 2\ HAELY % B TR RFSHE 2 9] 3
BICIEEST, MRBMERIRSVBNE ®#25H £ 5
TV-SCOREMMK T L7zo FhAARRIE 24 2 720U
EMRI2RIZDOHAD 2 BIHAR Y TI&, FLRE &
ZIIZALD %2 0 o 723, BEEDSHINT % 12HE > THE
. n - EEEB L OVBNE =AM L TV-SCORE
BT LT LHmICH -7z T2, LIXiZ. CH

X & WRTIHABE RSP R EHWEHITICH - 7225,
V-SCOREIZCHIX & (2D NMETH 5 720 X
CHhBIED 2 HHAHY) OMEILIEXIZ BT,
VORI O TR A= I L. KERE.
n-fEE B L OVBNE®EALT L Two 7z JFIC,
CHX Cidn - BRI S N hodz, /20 L
KIZCHX & h fLM & mA s < &2 ). pHLKL, [H
Belzn — BSOS SN oie, 2Dz, CH
X & LXTIZVSCOREDVREHE SNz =5/
—VAERIZTRTOVA L=V TRDLN, JFICN
X T082%& Hho7e CHRR LKXKOLT Y /) —)b
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Table16 Fermentation characteristics of forage paddy rice silage

DM Lactic

Acetic

Propionic n-Butyric

Harves . 1 . . K . . VBN Ethanol
. Variety Treatment” density pH acid acid acid acid V-SCORE
ting (% of TN) (% of FM)
(g/nt) (% of FM)
1st  Ouusi403 N - 569+0.16 010+0.01 0.14+0.03 ND  0.08+0.02 32+04 94+ 1 197+0.15

CH 228+ 5 463+003*% 021=001** 053+001** 002+000 067=004**

82+03** 51+ 1** 099+015*

Bekogonomi N - 469005 ND 058=0.06 ND  024%005 71409  74x 6 137005
CH 211% 6 427=008* 062%036  103+023 013003 075x020N° 114=20NS 37+ 7% 084=005*F

Bekoaoba N - 455003 ND 116+002  003+001 065+002  141%33 2512  111+021
CH 19410 433x022N 044=037  039=011% ND 069031 01=x17NS 60x16NS 060+0.19NS

M645 N —  475+005 ND 061=0.05 ND  026%002 06+09 66+ 4  146=0.09
CH 231% 8 461=003™ 008002  065+0058°  ND  073=005*F 02+02NS 48+ 1% 093=x011%

2nd Ouusid03 N — 538+019 002001  025+005 ND  007£002 38402 94 2 159+006
CH 277+ 8 466=003* 012£003% 038+006™°  ND  047=004*F 61=x03*F 60+ 4** 076=016*F

M645 N - 579+023  005+001  0.12=004 ND  003£001 2501 98+ 1  169=005
CH 269+ 8 451+015%% 022+005% 044006 001+001 051=001** 75+16%* 53+ 3** L14+017*

Bekogonomi N ~ 476005% ND 053+004 001000 017£002>  59=019 82+ 22 088=0.10

Co  89= 4% 4910032 006002  060+005 002001 024=004>  66=08°d 75+ 520 093+0.10

CL 153+ 1° 484+005°> 002£002 077004  004+000 038+0022> 80+03bd 59+ 2bc 087014

CM 207+ 1® 460=000% 002+000 078010  003+001 043+003%> 101+07%> 50+ 54 (94013

CH  283% 7% 456=004" 003002  081+010 004004 071=018%  88=06¢ 50+ 44 072+015

L — 457+014> 016008  083:014  003x001 047x000%> 113+03% 42+ 19 058006

Bekoaoba N — 442+002>  004£000° 091001 003+001 044=0022> 235+112> 9= 2bc (0g83+(132
Cco  52= 24 4530022 037+016" 085+005%P 005000 059+009 239=282 7+ 2b¢ (680,092

CL 91+ 6° 462002 014%005¢ 0712002° 006002 077£006°  250+02% 6= 0¢  056+0062"

CM  165=11> 446=006% 044+013"° 040+008¢ 001001 030+020> 158=25"¢ 46+20% (62+0.16%"

CH 232107 414+004¢  076+004> 034=£001¢ 005000 ND 114+09¢ 83+ 32 026+011P

L - 375+0019  135+008%  036=002¢ ND ND 117056 82+ 28 022+007"

DN : Ensiled no chopping material into bag silo, CO : Ensiled chopping material into bottle silo without pressure, CL : Ensiled chopping
material into bottle silo with low pressure, CM : Ensiled chopping material into bottle silo with middle pressure (70% of the amount of
CH), CH : Ensiled chopping material into bottle silo with high pressure, L : Ensiled lacerating material into bag silo. Each values is the
mean = standard error of three replicates. Mean values with different letters in the same column are significantly different (P<0.05).
DM : Dry matter, FM : Fresh matter, VBN : Volatile basic nitrogen, TN : total nitrogen, ND : not detected.
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Table17 The species and numbers of rat captured in the storage place of whole-crop rice silage

National Agricultural Research

Ichinoseki (Iwate Pref.)

Center for Tohoku Region

Adjacent to
livestock barn livestock barn

Adjacent to Adjacent to

private house

Adjacent to
woods and

Adjacent to
livestock barn

and woods  and grass land  and paddy fields paddy fields
Large Japanese Field Mouse (A. speciosus) 28 0 7 21 5
Japanese Grass Vole (M. montebelli) 5 4 0 1 0
Broun Rat (R. norvegicus) 1 0 0 1 1
Roof rat (R. rattus) 0 0 1 0 0

Oters

Weasel (M. itatsi), Cat
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M S N7 ORBSNOHEENIE 4 1L A TLT
SRR SNz W 7 BB DU O BERBS
R, ECERICHE 2 21 72— FBRBSN O 4
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DI 1 TH o 720 Wi 2 HH % ORBS T DI
BOBERFIIA A XI LB KD A X I
KRR L7 T2, DRORYMOFEHIZINS
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4) E%
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Tunnel under round-baled silage and
brown rice dragged in there

A. Two weeks after storing

B. Three weeks after storing ~ C. Four weeks after storing

Photo2 Rat feeding damage observed in the storage
place of round-baled silage

D. Seven weeks after storing

Fig. 3 3 Damage process to RBS group by rat

X : Hole of bale flank, @: Hole of bale bottom, O: Beginning of rat tunnel, Gray coating : RBS with rat tunnel formed

in bottom.
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Fig. 4 Observation of rat appearance from tunnel
between round-baled silages by the infrared
camera
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Photo3 These bales suffered feeding damage by
root rats despite being placed on the top
of the grass baled silage
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Table18 Number of rat-damaged and non-damaged
round-baled silages and proportion of
damaged bales in the control and spacious
layouts

Control layout Spacious layout

Damage Nodamage  Damage No damage

First period

April 27 13 3 0 7

May 22 13 3 0 7
Second period

June 5 8 1 3 11

June 20 6 3 0 14
Total number 40 10 3 39
Proportion of 80.0 71

damaged bales (%) "

TStatistical difference was found between the control
and spacious layout (P<0.01).
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Photo4 The snow masking between the bales
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Fig. 5 The design for the wire net and capsaicin
treatment in this study
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Fig. 6 The masking effect by snow on the number
of rat-damaged round-baled silages in spa-
cious layout

} A :Onset of the snow masking between the bales.
| B :Disappearance of the snow masking between the
bales.

Table19 Observed number of feeding-dameged
round bales in the control and wire net
treatment on the assessment day and
propotion of the dameged bales
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Fig. 7 Effect of spacious layout on the number of
feeding-damaged round-bales silages by field
mouse

} A Tunnel formation by rat.
} B:Start of snowfall, } C: End of snowfall.

Table20 Observed number of feeding-dameged
round bales in the control and capsaicin
treatment on the assessment day and
propotion of the dameged bales

Control Wire net

No damage Damage  Nodamage Damage

Control Capsaicin

No damage Damage  Nodamage Damage

Feb 28 15 6 20 1
Apr 11 13 8 21 0
May 13 20 1 21 0

48 15 62 1

Proportion of

Kk
damaged bales 16

238%*

Feb 28 9 3 6 3
Apr 11 7 5 6 3
May 13 11 1 9 0
27 9 21 6
Proportion of 250 299

damaged bales

TStaeistical difference was found between the control
and spacious layout (P<0.01).
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Studies on Improvement of Fermentation and Stable Storage Method
in Round-Baled Silage.

Hidenori KAWAMOTO

Summary

The production of round-baled silage (RBS) is a technology that involves packing the forage without
fine chopping and keeping the airtight condition by enclosing it with a thin wrapping film. Since the RBS
system can achieve labor saving in harvesting of roughage, it is indispensable for a domestic livestock
industry. On the other hand, the necessity of producing finely chopped silage of a steady quality has
risen as the total mixed ration (TMR) feeding method spreads. It is expected that positive utilization of
RBS as a roughage source for TMR will contribute to an increase in feed self-sufficiency in Japan.
However, in addition to the lack of fine chopping in the RBS process, because the silage quality is unstable
as a result of its low density and because the wrapping films are easily broken, RBS is not suitable as
TMR material in comparison with the fine-chopped silage made and stored in airtight silos.

In recent years, a fine-chopping treatment has been introduced to the RBS system by the development
of the RBS shredder and the round baler for chopped material. Therefore, to improve the availability,
fermentative quality and stable storage of RBS, the following studies were conducted: (1) Examination
of the effects of chopping and high-density treatment on the conventional RBS system by re-ensiling; (2)
Evaluation of silage quality of the chopped RBS ensiled by the round baler for chopped material; (3)

Exploration of preventive measures to lessen rat damage to wrapping film during storage of RBS.

1. Improvement of silage quality of the conventional RBS system by chopping and high-density
treatment introduced by re-ensiling.
(1) Effect of chopping and re-ensiling of RBS on the subsequent silage fermentation.

The RBS was chopped and stored in highly airtight silos to improve its availability and fermentative
quality. The RBS made from 2nd cut Italian ryegrass with an average dry matter content of 38% (Mild
wilting) and 51% (Heavy wilting) was chopped to a length of about 10 cm and stored in drum silos.
The results were as follows: the concentrations of lactic acid (% dry matter) were increased by re-ensiling
from 1.6% to 46% (Mild wilting) and from 04% to 2.9% (Heavy wilting). With the increase in lactic
acid content, the silage pH value declined from 5.3 to 4.2 (Mild wilting) and from 5.7 to 45 (Heavy wilting).
The stimulation of lactic acid fermentation by re-ensiling was observed in the RBS at not only 14 days
after harvest but also at 90 days after harvest. These results indicate that lactic acid fermentation is
suppressed under the unstable fermentation conditions of conventional RBS, such as the lack of fine
chopping, low-density storage and low levels of airtightness in some cases. We found that storing
the chopped silage from a round bale in a highly airtight silo improved the fermentation condition and
accelerated lactic acid fermentation, accompanied by a decline in the pH value. Re-ensiling can help

prevent deterioration of RBS that must be preserved over a long period.
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(2) Effects of re-ensiling of RBS on fermentative quality, microflora and aerobic deterioration.

Well-preserved RBS was made from first-cut Italian ryegrass with a moisture content of 53-60%. The
RBS was stored in drum silos after chopping on day 30 of fermentation. The drum silos were opened and
fermentative quality, microflora and aerobic deterioration of the silage were examined on days 0, 1, 3, 5, 7,
10, 30, 60 and 90 of fermentation. The results were as follows: the acetic acid content in the silage
increased after re-ensiling, whereas the lactic acid content decreased slightly. However, degradation of
fermentative quality such as rise of pH value and production of butyric acid was not observed. The number
of yeasts in silage decreased gradually after re-storage, and increased silage temperature after opening of
the silos was prevented. In well-preserved RBS, chopping and re-ensiling can maintain the fermentative

quality and prevent aerobic deterioration after silos are opened.

(3) Preventing a decrease in the palatability of RBS by preserving it as fermented TMR.

Two kinds of RBS prepared from direct-cut Orchardgrass (Dactylis glomerata L.) were chopped and
mixed with concentrate and preserved in 200-L drum silos as fermented TMR on day 40 after the
harvest. The palatability of the fermented TMR was compared with that of fresh TMR, which was
prepared from the same lot of RBS a day before the palatability test was conducted for 6 Holstein dry
cows (80 d or 132 d after the harvest). The results were as follows: although both kinds of RBS had
excellent fermentative qualities when used for the fermented TMR preparation, the butyric acid and
volatile basic nitrogen contents of the RBS in experiment 1 increased while it was stored for fresh TMR
preparation. The lactic acid contents of both kinds of fermented TMR were twice as great as those of
fresh TMR, and the pH was decreased from approximately 5 in fresh TMR to approximately 4 in
fermented TMR. A difference in palatability was not detected between the fermented TMR and fresh
TMR prepared from RBS that was preserved with an excellent fermentative quality (experiment 2). In
contrast, the palatability of fermented TMR was superior to that of the fresh TMR prepared from RBS
whose fermentative quality was deteriorated during storage (experiment 1). Therefore, the palatability
of fermented TMR was more than equal to that of fresh TMR and, when the base RBS for TMR had a
drawback with regard to the fermentative quality, the decrease in palatability could be suppressed by

immediately preserving it as fermented TMR.

2. Improvement of silage quality of RBS by fine chopping and a high-density treatment introduced by
the round baler for chopped material.
(1) Fermentation quality and dry-matter intake of forage paddy rice stored as RBS ensiled by a
round baler for chopped material.

We compared the fermentative quality and voluntary dry-matter intake of forage paddy rice RBS
ensiled by a roll baler for chopped material and the conventional roll baler. The dry-matter density of
the ensiled RBS composed of chopped RBS and non-chopped RBS (conventional RBS) was 157 kg/m®
and 193 kg/m® respectively. The lactic acid production in the conventional RBS was low (041% fresh
matter), whereas that in the chopped RBS was high (2.05% fresh matter). The formation of butyric
acid was observed only in the conventional RBS. There were no significant differences in the dry-matter
intake of the two types of RBS by beef cattle. Therefore, fine chopping and high-density ensiling
performed by a round baler for chopped material is effective in promoting lactic acid fermentation of for-
age paddy rice stored as RBS. Additionally, the harvesting loss of nutrients, such as grains, that influence

the voluntary dry-matter intake at the harvesting of chopped RBS was not observed.
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(2) Ensilage of wilted forage paddy rice using a round baler for chopped material: silage quality
after long-term storage.

We examined the effects of long-term storage on the fermentation quality, chemical composition and
digestibility of wilted forage paddy rice RBS prepared using a round baler for chopped material (set
chop length, 13 mm) and compared the results with those obtained by using a conventional round baler.
The round balers were used for ensiling forage paddy rice of three types: (i) dough-ripe stage with
light wilting (45% dry matter), (ii) dough-ripe stage with heavy wilting (65% dry matter) and (iii)
yellow-ripe stage with light wilting (45% dry matter). The apparent dry-matter density was higher in
the ensiled round bales composed of chopped forage paddy rice (chopped RBS) than in those
composed of non-chopped forage paddy rice (conventional RBS) (195 —250 kg/m® versus 156 — 218 kg/m?,
respectively). The formation of volatile fatty acids and ammonia-nitrogen was low in all types of silage.
Further, no marked differences in the chemical composition or apparent dry-matter digestibility were
observed between RBS from the two types of baler. However, there were significant differences in their
lactic acid and ethanol contents. The lactic acid production in the conventional RBS was low
(0.08% — 0.14% fresh matter), whereas that in the chopped RBS was high (0.71% —0.97% fresh matter).
A lower pH value (pH 40-4.3) was retained in the chopped RBS after 10 months of storage. High
ethanol production (1.1% —25% fresh matter) was observed in the conventional RBS, whereas ethanol pro-
duction decreased to less than 1% in the chopped RBS. These results indicate that although the ethanol
fermentation is readily enhanced in the ensilage of wilted forage paddy rice performed by a convention-
al baler, the ensilage performed by a baler for chopped material encourages lactic acid fermentation and

suppresses ethanol production over a wide moisture range throughout the long-term storage.

(3) Effect of chopping and high-density ensiling on the silage fermentation of forage paddy rice in
the high-moisture range.

The forage paddy rice of 4 cultivars was mowed approximately 15 days and 28 days after heading. The
dry matter (DM) content of the forage paddy rice was within the range of 24-39%, and its water-soluble
carbohydrate content was within the range of 1.5—5%. The rice plants were packed into
polyethylene/nylon bags (270 mm X 400 mm) without chopping (control silage) or into bottle silos
(capacity, 300 ml) with high DM density (194 — 283 kg/m?®) after chopping into lengths of approximately
13 mm (chopped silage). The fermentative quality of the whole-crop rice silage was evaluated after 50
days of storage. In the control silage, lactic acid production was always low, while the butyric acid and
volatile basic nitrogen (VBN) productions were low when the DM content was 30% or higher. Ethanol
production by the chopped silage tended to be lower than that by the control silage. However, butyric
acid and VBN productions by the chopped silage were high even when the DM content was 30% or higher.
Thus, the results show that fine chopping and high-density ensiling are not effective in improving the

fermentative quality of ensiled forage paddy rice with a DM content of less than 40%.

3. Prevention of rat damage to wrapping film during storage of RBS.
The storage of forage paddy rice as RBS in fields is attractive food for rats. RBS must be discarded
because of aerobic deterioration if the wrapping film is damaged by rats, so a method for protecting

forage paddy rice RBS from feeding damage caused by rats is needed.

(1) Investigation of rat species that appear in storage places of forage paddy rice RBS.

Large Japanese field mice (A. speciosus), Japanese grass voles (M. montebelli), brown rat (R.



84 FACESEN TS & — WS 45111% (2010)

norvegicus) and roof rats (R. rattus) were captured by using live traps at the five RBS storage places
of Iwate Pref. Large Japanese field mice, Japanese grass voles and brown rats dig tunnels in the ground,
and they damaged mainly the bottom of the wrapping film around RBS. On the other hand, the roof rats
damaged the upper portion of the wrapping film around RBS in stacked bales. Based on our observation
of rat behavior, we believe the usual stacking storage pattern of RBS provides rats with hiding spaces

from predators, and thus this type of layout promotes damage by rats.

(2) Reduction of rat damage to forage paddy rice RBS by modifying the storage layout.

RBS bales are usually stacked in close proximity to each other when many bales are stored together.
This type of storage layout is thought to produce a masking situation that affords many hiding places for
rats, thereby protecting them from predators. Therefore, we hypothesized that if the storage layout
could be modified so that open spaces would be produced between the bales, fewer hiding places would
be available for rats, and the damage caused by rats to these bales would be prevented or decreased. To
test the hypothesis, we divided 23 RBS bales (diameter of each bale, 50 cm) into 2 groups. In the control
layout group, the bales were placed in close proximity to each other and the top part was covered by a
blue plastic sheet in order to produce a masking effect of vertically stacked RBS. In the spacious layout
group, the RBS bales were placed 20— 30 ¢cm apart from each other. The percentage of damaged RBS by
rat feeding in the control layout was 80%, while that of damaged RBS in the spacious layout was only 7%.
Therefore, creating open spaces between the stored RBS bales (spacious layout) would increase the

predation hazard of rats and reduce the damage caused to the RBS.

(3) Reduction of rat damage to RBS by modifying the storage layout: effects of long-term storage.

Four hundred small RBS bales (diameter of each bale, 50 cm) were stored from September to April
using the spacious layout in two places, an area where roof rats had previously causde damage and an
area where field mice had previously caused damage, in Iwate Prefecture. In the roof rat damage area,
RBS damage was prevented during the non-snow period. However, RBS damage was observed when the
snowfall provided masking from December to January. In the field mouse damage area, though damage
occurred as the snowfall increased, it was then prevented by paving the bottoms of bales with wire net.
The results confirmed that rat damage can be decreased by the spacious layout of bales while noting the

snowfall and by paving bales with wire net.

4. Conclusion

The chopping and high-density condition introduced by the re-ensiling treatment was effective for
improving silage fermentation quality and stability of grass RBS. Studies indicated that the re-ensiling
treatment complemented the defects of the conventional RBS system. The effectiveness of chopping and
high-density treatment in improving the quality of forage paddy rice RBS was dependent on the silage
dry-matter content, and our studies revealed the optimum conditions for forage paddy rice ensiling by
the round baler for chopped material. Moreover, we proposed an effective method against the rat feeding
damage to RBS that requires neither chemicals nor special machines or facilities by taking advantage of
the habits of rats.
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Sensitivity to Kresoxim-methyl of Diplocarpon mali, the Causal Fungus of Apple Blotch : Yoshihiko
Apacur*?, Takashi HAji*", Tutae IT0*? and Masaaki TAKANASHT* "’

Abstract : Sensitivity of Diplocarpon mali, the causal fungus of apple blotch, to the strobilurin fungicide
kresoxim-methyl was evaluated based on minimum inhibitory concentrations (MIC) against mycelial
growth in vitro. MIC values for 195 monoconidial isolates collected from two and one untreated
abandoned orchards in Iwate Prefecture in 2006 and 2008, respectively, ranged from 0.05 to 0.25ppm,
which is considered to be the baseline sensitivity of D. mali. Monitoring of 1,406 monoconidial isolates
collected from 17 commercial orchards in Iwate Prefecture from 2006 to 2008 revealed MIC values
ranging from 0.01 to 0.25ppm, which is similar to the baseline sensitivity. This result showed that no
resistant isolate was detected and that sensitivity to kresoxim-methyl was remained after use of
strobilurin fungicide in commercial orchards.

Key Words : Apple blotch, Strobilurin fungicide, Kresoxim-methyl, Baseline sensitivity, Fungicide
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The Price Advantage of Reducing Agrichemicals for Apples and the Possibility of Expanding
the Cultivation Method for Apple Farming — Economical evaluation on agrichemicals 50%
reduced apples— : Akihisa NoNAKA*! and Naoyuki ABE*?

Abstract : The aims of this article are to clarify the relationship between the costs and prices of apples
produced with 50% fewer agrichemicals and regularly cultivated apples, and to review the relevant
studies on this subject. Of two earlier evaluations of the price differential between reduced-agrichemical
products and regularly cultivated ones, the authors of one study indicated the existence of a price
differential and the authors of the other study denied the differential. We studied the farmers, agricultural
co-op and related organizations in Shiwa town (Iwate Prefecture) from 2006 to 2009, and a comparison
of the reduced-agrichemical apples and regularly cultivated apples showed that the pesticide costs
for the former increased from 52 to 69 yen per cardboard box (10 kg). Analysis of sales documents
from JA Iwate Chuou indicated that reduced-agrichemical apples were sold for prices that more than
compensated for the increased costs. The analysis supports the former studies that indicated the price
differential due to the agrichemical reduction; however, the analysis also indicated that higher graded
apples have a higher price differential due to the agrichemical reduction and lowest graded apples
do not show any price differential, so the price differential might depend on the characteristics of the
retailer and the brackets of consumer. The analysis also suggests that there are differences among
crops on the price differential due to the agrichemicals reduction.

Key Words : Specially cultivated apples, Agrichemical 50% reduction, Mating disrupter, Cost increase,
Wholesale prices

* 1) HALE¥EM %L ~ ¥ — (National Agricultural Research Center for Tohoku Region, Morioka, Iwate 020-0198,
JAPAN)

% 2) ABTHEENEE ¥ — (Iwate Agricultural Research Center, Kitakami, Iwate 024-0003, JAPAN)
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Determining Whether a Relationship Exists between Iron Content and Darkness of Wheat
Endosperm Using a New Colorimetry System : Goro IsHIKAWA* ", Hidekazu MAEJIMA*?’, Kazuhiro
NAKAMURA* ', Masahiro Suzuki*!’, Hiroyuki ITo*'’, Masato TAIRA*'’, Yoshinori TANIGUCHI*'’,
and Toshiki NAKAMURA™* "

Abstract : Domestic wheat flour is generally darker than imported flours, and wheat researchers
would like to elucidate the cause of darkness in wheat. A high-throughput endosperm colorimetry
system has been established to evaluate flour color without an effect of milling fraction. Using the
system, we investigated whether the endosperm brightness (L* value) was associated with the protein
and iron contents. We found that as the endosperm L* value rose, the protein and iron contents
declined. However, among samples with similar protein contents, there was no correlation between
endosperm L* value and iron content. Therefore, we conclude that iron content is not a main cause
of endosperm darkness. It is possible that the reported relationship between flour darkness and its
iron content is caused by bran included in the flour and/or by a positive correlation of protein and
iron content.

Key Words : wheat flour, endosperm, brightness, L*, iron content, protein content
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IR R DU D/ G 7 EBRBRIC & b B %
ZFRFT VI e (IR - B 1997, £ S 2003a.
2003b. AT & 2004) . B TREFVLETH 570
ST FOYNAR L &R EEH O EBEAA BT
H»5HZ L (Shuey 1975, Olivar® 1992) % EH 5
T AAEBRMITHIA T 5 2 LA L v a1 s
No, LLA2S, B bz &k §5K
WIS A Z Lid, T ORGEEEAN O RMIEIZ TN B 1
MY TR, MHE V) BN ETIE R CRE
PHE 2 4REE L U 72 S B 20 AR 2 W RBIC S %0
Nl 21 N R 1 R DA < ey [ MR 2 {))
WA EE T (QTLs) Ml 17z (Zhang
5 2009a. Zhang® 2009b), < §ADEEYE %
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CHE TS, Ko nEH RS 2 WIEEMIE Y
EDOBHEEIZOWTE S DM IThNTE
(Peterson® 1986, /MM S 1996, K45 2002,
PEES 2002, JEH - A% 2005, 5 2006), &
DR TRLZLHEENTVE DL LT, MW
DT AHREY IR IHEEREDHEBETID S
(Peterson® 1986, /M e 1996, £ 5 2006).
F0., NEROY X EERFEVDOII LR
BAGTOL* TR END WL EHH 5 &) @
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L. ko FmLL L OMICIZADOHBE»A LN
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Ty Il AR7EINC X 5 TRINER Z 8 S5h b
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oo 2O E, WAFIIENERDODS L LM%
> TWze MFLERD 7 vy B3, BHEIILE
i (Perkin Elmer. Series I Nitrogen Analyzer,
BRY VST WEAREBET) EHCTRBEEIC K 5
THE Ly K EE135%ICHE L7, $hiaid,
500mg? fEFLER 2> 5 MR & 2 d o ik X o
THih L7z8k% . ICP-MS (Z A7 A 74 -+ /7
7 uy—# SPQ9500) *HWTERELZ, ¥
NTOWER 2 KTV, FIIEZ S > T ofil
L7z

FIEDAE

A OMMIE, [AF ¥ FREAWE S X7 4 ]
(MBS 2007) WX DMMEL, Thbh, &4
YT N20KE B T VT —IHAE L7tk SR
Wi (T-RIMKS, CGC-350) %MW CHT- o
JEEASLE D ST L7z CIMTTH O mi{f % S A F v
F (TR, CSS-60F) 12X - T AR
200bpid ¥y b=y TR L THRAL. A
(ADVANTEC, Filter paper No2) 1M %7
Yy —L CREIEM. 25M3 v —1L) [ZERK
I5mlZMAZ T, ¥ —=VH 0157 4 V¥ — %R
M2 FIC%5 X ICHEE, 20001 ¥ Fax—F—
PICHHE L Tk S 72, WOKBRMGE: 4 B (D

e, 4 BERILER) d5 X OF 6 e LRI (2D BT o 4%
57k % A#H (ADVANTEC, Filter paper No.2)
THY B 7214, A & [ U5 i C I o 1 {5 % T
VIAATE, BRAEL 72, Ty 7 b 27 ¥
7 R VIENT9.0) (TS 2 HwCTH2 S (L7)
I & > TIRAFED A2 L, il S h -5 8so
¥ vy —% &Y L THt s TIVoL,
A (a*) BLO#EMA (b*) & L7z, Wi
2 G T, FflEi 2% v TVofit Lz, F
7z, TE&%RD-B006] 3 & O [Hf%RB-B143] @ 1 K
Ho 6 BB OWGIZOWT, [¥ 7 RV ENT9.0)
DOWEREZ ST 1R MY BLZ00E 7 V5Dl
i (¥72V7—%) 2RE L, €72V T—%
(&, [MS Excel 2007] (x4 27uav7 ) Z#HWT
MLL7z0 $&bb, FFBHEOLYEIC X 505
. B A MT T AEK. L2650 ko s v
BT 580 7 L VEOEE (K27 £ IVH
BE), 2ZHEOY 7 L VEIEOEY B L7z,

HFEOAE

W, v Fvd 040k (204 x 2 K457)
AL CHIE L7 MALBEZNET 2 72Dl
L7-fEF OB %285 U<, BIREOHE A4
HDT0%LL LD b D% B, 30~70%D b D % H
WAL, 30%AMM D b D& MFH & L CHBHEITW,
ZX GO HKOFHEXTHE L2,

il 73 (%) = (FPRPRIEL < 05 + il T4 2%) 40 % 100

M # R

FEH 2N EEEICK 2 REOHE

PHEAE IR B & UKL DRERBI D 5Tk 5 > 28 7 E & i
DA E K 1SR T o 20084F FE 12 20074F B2 T
R BERNE L FRERFEIR RN SV
MASH S NTze T2z, R OREHKI O BRAEME 13RI A
134%. WHBA124%. BEA124%TH>72. ¥
YR EERDAEDY VTN ETEBIETE
AL TR L SERE L OMRERAET L2720, K
Ky 23y B ERORBEMN T HME B L ORE
FNEZOVTO0Y v TV ERAL (K1, ¥~
NI [H])e 85I, ¥ R EEmOwEx
ABHID, JFR Y Vs B Emom KMES X U/
ER DS D AE L EZNENIGY T § 0%
ATZ(FL, v 7R TR BIU KD, &
I, & 87 X9 [i] 51200 [&] BE O



104 HALEEEN T > & —

[ OXG956ZNEN30Y T,
TN EEFHE L TRABEZNEL 72

BRF80% ¥

Eu—1

KIC & ZEFHE L * DXL SUREDORE
VS LA Y B > L T T T 1 35 & ORISR L
72ERAM ETOL OZALZ M 2128 Lze WHE M
FiThod [AN) Ty | 13WAKE EHIZLEIRR

U725, oK 4 RERALEE A & 6 RERALEEZ 2207 C
20 20074 i
ﬁlS,mwﬁﬁ
=
N 10 f
AY
i
0 ’_L allw
20 20084F ji
& 151
=
N 10 t
AN
£ 5
. mm Bao
8 9 10 11 12 13 14 15 16 17 18
RS 8y B (%)
1 IR B X R OTEK B D5k &~ 87 8

Ll

AT ART TR & % W E TR E 13

5% 5t

I8y T (KED

Qo Pobdbia

vvuvv

WK il

4 R R ALt

OO0 PAOKOOHN

TY I 'Y 110 BTY | 1«
. A A A A A A b

6 Iy R L

ff7edus  28111% (2010)
HIZFEF—EThH oz —T WHMETHZ [W
Eb o] TR WokE &b ICLHEIE 2B B

L. 4 BERILELIC T 6 BRI ALFEAS AR 12 %
EWEA R L7z, WokBomRTld, EER ok
LB R OBIRE TIIL* 25507 5 70REEE £ TR
WAL TCwR 2 Enn, Mz ZOMICHRET S
CEE o TR TE R EE LN,
Z 2T BMEES0HDBH70F T5 FOBRMICEL
T%ﬁ%ﬁ’ﬁ&%éwiﬁﬁgﬁﬁiné#*
IPERAELIL A, BMHEA65IZFE L2
r%ﬂ(%%$\#mmféfwt(7—9%k
K)o L7z Ty DBED T —  IZBIl 265127 &
LTfHoNr s e Lz,

BEIEENIEEELEORMRF
B OWK, PHEERB LY ¥ 87 XN A7z
MAEEZR 3RS b, WK 4R & 6 R
HCH U Z Lz SAREF—H L T2k
Mo, TR 6 R DT — 5 DA EIRT
PEFLL i, W, EE DIZF 37 X [HE]
[, ] OMECE < % A A5A S, I
ERBNCH A TD, H v 7IVEDT 1 D20074F
(%] L20084F [ML]) # BN, & v 282 Xa TR
(], K] DJEL ﬁﬁ: FL o Tz, a*l
TiE, L& ddicy v 87 K4 Tl T,

D

OEBRL (HH)
L]

-
-

120
100
2 ¥ ’\ (\PIW\/ [ (“Yw/ M‘ A NANNY ASOAAA ARG Y
i LA AR TR L LY L [ T NS o AN N T
S A1 A O i
10 | | \"\\\< boL
i | ) h | | | { | ! U | NS
20 ! \
— — AWM 6 WM LER
B2 MAGNENED (350 T3] BRI (0Ebhs | oM TIEEE (1) 3 X OH{EH ok TR

L7z EIC B 5 L o2t (T)



ANNED A% v SRR S 2T 22X B RAD < § A & gk & o BREDORGE

MK DML 7 DA S 725, Z O
FIRE IR THE DS B TH - 720 b*iZD
WCiE, F U3y Xgr [Ed T TR oM E
R BERBDFRD 5NI=A5, a* & FERICHBE 12X
THEDOFRHBETH o720 ¥ TVEDOD R WEE
R G. TS oBEEIERE R T3 L
Twiz,

WIS, & 8y FEm s e v T VI b IR
ABICHBELRERPEA LN P E ) 02572
O, F Ty ] o T iZon TRt

TR
100 ¢
95 -
90 d
* c
C
857 b
:
7
35
2 b bc cd
&0"." d
:
" +
. 20 .
15+
10T
05 f
0.0
14
12+
C
10 F b
+
9,% a b
gl
a
o=
4 | | | | | |
2007 ‘ 2008 | 2007 ‘ 2008 | 2007 ‘ 2008
= 22l LES
TN E 7 8 32 28 15 0
X3

105

WS 20N 24T o 70 T ORER, IHEEKRB
X ORLOFIRRIZ B b & 34 T VI A R 22 A
Roohiz (F2), T 7037 K5 K] B
LU TR 2OV 2175 72356 TH IR
ICHERERP A LN (57— F£HR).

BEFLL LT

RO WFLIC G R B RS B0,
KO E L 0% 287 KGN iiH OBk E R L
72 (H4), WEOY YT VTRR, &TDY v I8

B
o

R

|

r—+— b —
+
2007 ‘ 2008 | 2007 ‘ 2008 | 2007 ‘ 2008
[ th {9
1 14 24 36 14 1

RLORRIK, 5752 B 5 7 X 53 38 KOMUHEAR R I 7L 2

HIZPIME, Ry 7 Z3ERERE, RIIRKE L RAMEZ R T,
K77 TWNTHRE 25135 %KETRHMICHEANH S Z L 2/RT (Fisher's PLSD #).



106 WAL EEMTE Y v ¥ — ey 451115 (2010)
E1—1 MY TN LIRS OER Y vy BaE, IR, B TS X OWEILRS
W0 W W W 70K RART T
TS mw mms ek P oopmt B LF af bF N FaTa sy s E)
1 W #BARD-B006 2007 556 9.0 L3 865 22 104 41.3
2 WE wXxbhs 2007 EEAR25 9.2 L3 8.1 17 9.8 45.0
3 MY wxbhs 2007 EEEAb4 9.4 IS 868 16 95 46.3
4 FE WwEXH2HME 2007 B K5 94 IS 8.0 16 89 58.8
5 WY 1Iov b 2007 529 95 [iS 816 26 9.6 475
6 WH wEHEhH 2007 EPEARL3 95 1S 875 13 100 46.3 2.3 78
7 WE WwEHER2D 2007  EEEAL9 9.6 [ 866 14 9.1 538
8 M 7ANaLX 2007 533 97 IS 836 24 9.1 55.0
9 MEH WwEbLhoHag 2007 B K4 10.0 K 85 18 84 575
10 W 74 Na2sx 2007 571 10.0 i 835 27 9.2 588
11 fE wEH2 50k 2007 B F2 10.1 K 875 11 9.2 538
12 g wExHhrs 2007 wFEAL16 10.2 i 8.2 15 88 55.0
13 W8 @®AD-B006 2007 512 10.2 % 84 22 97 450
14 W& %R d-B002 2007 548 10.2 1% 860 14 100 53.8 33 82
15 Mg wixHhrs 2007 EEALL 10.2 i 871 14 9.6 58.8
16 #E JF%RA-B199 2008 553 128 i 834 18 9.1 675
17 ®WYg 7A1Nas¥x 2007 419 129 H 805 29 75 65.0
18 % BRA-B79 2007 544 129 a8] 849 14 71 525
19 #E  ddk223% 2008 520 129 a8] 818 27 6.5 738
20 R %D -B006 2007 411 13.0 o8] 809 28 6.5 51.3 31 10.2
21 R 5% a — B578 2008 528 13.0 a8 830 18 5.7 838 29 82
22 R % B-B143 2007 29 131 a8] 833 18 6.9 525
23 MW oaFalsF 2007 408 13.1 a8] 808 28 6.6 66.3 2.2 10.6
24 WY aoaFalsF 2008 422 13.1 i 827 21 6.1 738
25 ME 5% B-B143 2008 546 13.1 i 830 17 6.4 838
26 WE 5% a - B595 2007 16 13.2 i 838 15 75 538 32 108
27 W WEHLALFMET 2007 EES 132 i 831 19 6.3 725 34 10.3
28 Wiy BSRC - BI173 2008 96 132 H 8.0 08 89 55.0 5.3 108
20 MR BSRB - BI143 2008 531 132 i 837 16 6.9 81.3 33 102
30 Mg E%a-B575 2007 3 133 H 832 22 72 53.8
31 Mg E%Ra-—-B581 2007 7 13.3 i 829 22 70 58.8
32 Mg W AbLY2SMEET 2007 B 459 13.3 H 832 20 6.6 85.0
33 i #2185 2007 443 13.3 a8] 817 25 6.5 56.3 2.2 10.2
34 Mg ESRB-B9%9 2008 77 13.3 a8 832 13 77 91.3
35 Mg RERD-BO010 2008 550 13.3 a8] 809 27 5.7 838 25 98
36 g WwEb2rs(R) 2007 12 134 a8 827 21 6.8 65.0
37 g ES%Ra-—B589 2007 13 134 [a8] 827 23 78 50.0
38 i ESRC-B003 2008 78 134 a8] 813 24 5.7 65.0
39 g ESRB-B176 2008 212 134 [a8] 799 28 6.1 588 38 99
40 WE WEHR2L(KR) 2008 439 134 i 830 18 6.0 838
41 WE VAT FR) 2008 518 134 H 842 16 79 588
42 Y WIb2235 2008 560 134 e 818 26 6.1 75.0
43 WE HHRC-B3736b 2008 563 134 H 812 21 6.6 81.3
4 g WwEHERrLH (A) 2007 202 135 i 836 20 6.9 88.8
45 g BSRB - B115 2007 23 135 H 842 20 6.9 51.3
46 W BSRB-B132 2007 25 135 i 840 21 76 525
47 WY I FILF 2008 434 135 H 825 23 6.2 68.8
48 T BRC-B3736a 2008 521 135 a8] 813 23 7.1 68.8
49 g %R a — B587 2007 8 136 a8] 830 20 7.1 575
50 M I FaLF 2007 455 13.6 a8] 80.3 30 6.3 675
51 Mg R&RD-B003 2007 406 13.6 a8 822 22 6.3 575
52 iR R&RD-BO003 2007 436 13.6 [a8] 825 20 6.3 63.8
53 Mg R&RD-B006 2008 425 136 a8] 813 23 5.7 68.8
54 ®AD - B010 2008 525 13.6 i 802 25 5.1 85.0
55 REE VA T F(KR) 2008 536 13.6 H 842 17 82 55.0
56 MR BRC-B3736a 2008 562 13.6 H 814 21 6.8 80.0
57 R BSRA-B796 2007 506 137 H 833 16 6.5 575
58 MR B%RB-B233 2007 42 137 H 832 19 76 51.3
59 R WEHBMSL(K) 2007 225 137 H 826 21 6.5 825
60 M WEHLR2LHHE 2007 B 47 137 H 831 21 70 71.3
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R1—-2 AU TIN—EBIOTZENSOER Y v 37 HawE, WG, 5B X OEILES
n RO AR g U AV | [[RX N IR LI 55
5w gms K COF puure) b L a* bF T g 5y oK)
61 W ERD - B008 2008 548 137 H 828 23 78 650
62 WE wixbHhs (k) 2007 424 13.8 i 825 22 64 563
63 ME WwXxbHhs(AR) 2007 57 139 th 831 21 64 600
64 WE BRA-B766 2007 232 139 th 818 24 75 513
65 MW EHRB-B176 2008 237 139 th 800 22 65 625
66 M Ei%Ra - B578 2008 552 139 rh 828 19 58 813
67 WE %R a - B590 2007 14 14.0 th 824 24 64 563
68 M EHRA-B764 2007 205 14.0 th 821 26 74 525
69 ME WwXxbHHs (k) 2007 449 14.0 rh 823 21 64 825
70 W EH%Ra — B594 2007 15 14.0 rh 824 23 62 500
71 FEE wXxbHHhs (K) 2008 54 14.1 el 823 18 55 813
72 WE EHRB-B141 2008 208 14.1 th 821 17 53 775
73 WE EHSRB-B141 2008 233 14.1 rh 825 17 56 688
74 FE BRC-B3736b 2008 522 14.1 rh 813 22 65 688
75 WiE ERSRA-B766 2007 206 14.2 th 824 21 75 538
76 W HAk2237% 2007  EES 15.7 [ 794 29 56 588
77 WE B%Ra - B589 2008 216 157 = 807 26 54 863
78 R VA TF(K) 2008 423 157 - 809 22 65 713 59 11.8
79 RE BRC - B3736 2007 450 158 =) 793 27 62 550
80 ML %D -BO0I0 2008 448 15.8 <) 787 26 48 925
81 Mg k2237 2007  EEL 159 & 794 28 55 688
82 M Bi%RB-B883 2008 66 159 =] 799 25 58 563
83 M EHRB-B8Y9 2008 70 159 5] 801 25 47 575
84 M WAk223% 2007  BE3 16.4 =] 787 30 55 625
85 M B%RB-B591 2008 74 16.4 =] 815 21 58 588
8 MR EHRC-B075 2008 84 16.4 =] 816 20 65 563
87 WE WAL223% 2007 Bl 16.6 [ 793 28 54 588
88 M ERB-B568 2008 25 16.7 [ 808 31 80 538
89 MRE WAL223% 2007  EE2 169 [ 780 30 53 725
90 W WdL223% 2007  EES 17.3 [ 786 31 52 600 40 132
91 WE FyAHIaLF 2007 523 84 K 885 11 125 150 27 6.8
92 WE FyAIaLF 2007 546 84 . 887 10 125 75
93 g BRC - B4038 2007 553 84 e 888 12 114 238
94 g BRC - B4040 2007 560 87 e 86 12 114 238
95 WL R C - B4040 2007 551 87 ' 895 12 126 175 2.3 82
9 WE LwAk) 2007 577 91 ' 878 11 117 300
97 WK WSRC - B4015 2007 524 9.2 i 870 11 129 150
98 W ANUITT(AR) 2007 572 9.2 ik 84 26 118 450
99 WK FFAHITLF 2007 Kot 9.2 K 886 11 120 313
100 g AU T R) 2007 504 93 ik 848 25 117 450
101 #kE w2227 2007 561 93 K 865 17 101 463
102 #®E LwAkd 2007 576 9.3 I 879 14 122 263
103 #kE H%C - B4038 2007 503 94 K 884 05 107 400
104 #kE BRD-B004 2007 501 98 K 874 18 112 138
105 #%E H%C - B3552 2008 545 9.8 B 876 07 96 388
106 #kE W% C - B4040 2007 402 118 rh 870 13 97 413
107 8 AN ITYR) 2007 420 118 th 843 22 87 475
108 kB RN TV (R) 2007 56 119 rh 840 23 93 500
109 #E F#HIanE 2007 236 119 th 84 18 93 388
110 g */5U T3 (k) 2007 446 119 rh 833 24 84 475
111 g F#HIarsx 2007 456 119 rf 848 20 95 425
112 g w2245 2008 438 119 i 89 09 94 463
113 g Fv7as¥ 2008 529 119 rft 85 17 107 463
114 g A3 T (R) 2007 207 12.0 rh 842 19 86 438
115 &g ESRB-B102 2007 19 12.1 rh 8.4 13 106 413
116 kg #/3) T (R) 2008 213 122 rh 829 23 78 488
117 g ¥ H73I3sF 2008 401 122 58] 860 1.1 89 438
118 #E % C - B3552 2008 420 12.2 rh 8.3 07 84 463
119 #%& #H%C - B4015 2007 429 12.3 rh 848 15 87 450
120 #E F¥AHIaLF 2008 229 12.3 th 864 12 94 400
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R1-3 AU TN —EBIOCZENSOER Y v 37 EawE, WG, 5B X OEILES
) L [T [T PZYT S SN . IEFLA S
TS mw mms ek P oopmt B LF af bF N FaTa sy s E)
121 W 4 H3Ianx 2007 10 124 i 865 12 96 325
122 B H220% 2007 427 124 o830 23 73 488
123 %% J§%b — B503 2008 17 124 o849 13 83 500
124 WE Fo8) T3 (K) 2008 53 124 o833 18 78 500
125 W JB%b - B055 2008 220 124 o849 15 95 463
126 WP ANy T (A) 2008 240 124 o 827 24 84 500
127 BE 2207 2008 509 124 i 85 15 75 500
128 KRBT AN T (AR) 2007 243 125 Hmooo841 22 92 500
120 W ¥4 H3IanF 2008 52 125 o851 13 80 488
130 KB R b -B055 2008 223 125 o842 16 97 500
131 WE F¥H3Ianx 2007 407 126 o840 23 87 425
132 KB BERC-B3552 2008 426 126 85 10 80 513
133 B F¥AH3IaLF 2008 432 126 o850 14 81 475
134 #E KR C - B4015 2008 433 126 o871 07 94 450
135 #E &R C - B4015 2007 413 127 o857 14 86 413
136 #E BRD-B005a 2007 433 127 o837 18 82 500
137 #WE ¥y HIaxF 2007 211 127 o840 21 87 413
138 WE ¥y HITAF 208 201 127 80 16 90 488
139 ) %R C - B4015 2008 406 12.7 o864 07 85 450
140 g F/8U T (K) 2008 445 12.8 rh 826 21 77 513
141 % HM%D-B004 2008 416 128 82 13 79 525
142 e BRB-B175 2007 32 129 Mo 840 18 74 538 28 111
143 g ANU T (R) 2008 412 129 Mo 89 21 77 513
144 B Fr7axa¥ 2008 559 129 Mo 80 17 103 475
145 W Fr7an¥ 2007 9 131 o860 14 115 413 22 114
146 KB AN TV K) 2008 3 131 835 19 83 513 37 107
147 #%% JE%B-B791 2008 48 131 o830 18 75 500 3.1 104
148 2 BRD-B005a 2008 402 131 o 844 17 78 475
149 #E ME&HRD-B004 2008 443 131 B 824 24 67 513
150 W ¥ HITLF 2007 55 132 o840 24 86 488 28 103
151 2 &R C - B4033 2007 432 132 o840 25 78 463 47 113
152 W ¥ HITAF 2008 2 132 B850 11 79 488
153 @ JE%B-B797 2008 49 132 M 833 15 74 488
154 g BRD-B005a 2008 428 132 81 12 75 500 5.0 104
155 g BRD-B004 2007 439 133 854 22 79 463 26 108
156 g R C—B4033 2007 412 133 Mo 836 25 74 500
157 e ERB-B728 2008 41 133 o 826 18 75 513 30 103
158 kB BHRD-B004 2007 416 134 Mo 843 24 78 500
159 ke ERB - B302 2007 49 134 B 835 18 77 475
160 @ JE% b — B486 2008 14 134 Mo 842 14 84 488
161 W% Ji%a—B536 2008 232 134 o 843 15 77 525 35 105
162 #Z JE%C-B123 2008 88 135 o 840 15 80 463
163 kB ERC-B133 2008 91 135 o850 12 67 488
164 kB iR a —B535 2008 202 135 838 15 83 500
165 W HdL224%5 2008 411 135 o 854 12 84 475
166 ke JERB - B802 2008 50 148 836 13 67 500
167 W& Fr7an¥ 2008 444 148 W 831 20 87 513
168 #E Fv7an¥E 2007 54 149 843 16 98 500
169 g R b - B470 2008 12 149 w807 25 73 513
170 g BRC-B176 2008 97 15.0 B 794 27 84 500 47 12.1
171 WE #k220% 2008 435 152 836 18 67 500
172 % JE%a —B536 2008 203 153 826 19 72 500
173 W Fr7ax¥F 2008 219 153 % 810 25 83 513 34 123
174 W H%Ra - B554 2008 227 153 w81 19 67 500
175 Wg Fr7anF 2008 1 155 w819 22 85 500
176 Wg Fr7an¥ 2008 51 155 w816 23 86 500
177 #E Fr7as¥ 2008 410 156 % 818 23 85 525
178 kB R b - B511 2008 19 159 B 836 14 88 500
179 #%'% % b —B520 2008 21 16.0 w828 14 78 500
180 kB R B - B546 2008 24 17.1 o 811 26 60 555
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—Ji. KBTI, F oK [E] o9y FNT

ANNED A% v SRR S 2T 22X B RAD < § A & gk & o BREDORGE

BB SN oA [H] BLO K] &

TNV TIE

BOBNTze NS OMBIE, BT

A330%LL T & FFITARN20074E D H ¥ T VT X o TH

ERISINZDDTHo7, BB, HFROITITE
Ll (E50~60%. #E40~50%) THizd;

FIHELHSE
Ny XAy T o Furs, FR S N

X2 FUNRZEEGERKS W] oY I NMzB BRI 5EH

109

ATH. BALZ Y 37 X5 TE Tl TR
DN 155 < 7 B A5 D Sz,

7GRS, PO OENKELL LD X
INZ20% Y IV ERUH L, ZNSDORIHDO T ~

. - L* a* b
MRS RO ZBEN HIE —s e 5 W Al 5 W GRE
2007 T Y+ TN 31 212 333 *¥** 0.28 441 F** 0.49 1.88 *
AR 32 0.64 0.06 0.26
TR Y+ TN 23 2.37 338 *¥* 0.36 6.89 *** 2.05 947 ***
AR 24 0.70 0.05 0.22
[N % 55 4.06 6.10 *** 0.33 567 *** 2.85 11.79 ***
AR 56 0.66 0.06 0.24
2008 T Y+ TN 27 3.31 504 *** 042 309 ** 2.20 8.06 ***
AR 28 0.66 0.14 0.27
RO % 35 348 495 *** 0.39 511 *** 1.63 5.36 ***
AR 36 0.70 0.08 0.30
[N % 63 6.18 9,03 *** 0.54 5.24 *** 3.35 11.52 ***
AR 64 0.68 0.10 0.29
N T % 59 271 420 *** 0.35 362 F** 1.31 493 *¥**
AR 60 0.65 0.10 0.27
RO % 59 299 4.5 *** 048 7.14 F** 1.86 6.90 ***
AR 60 0.70 0.07 0.27
[N % 119 5.15 7.63 *** 0.50 6.13 ¥** 3.09 11.57 ***
AR 120 0.67 0.08 0.27

WEAGIZIK 6 IR O fl, ***, ** B X0 &, Zh2h0l,
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88
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RFLL*
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70y POHE D IZ2007H . BT Y IZ20084FHEOY Y TNV THDH I L EIRT,
HBERO** BLO*IZENEN1 % B L5 UKETHETHL I EERT,

1 BLUSBKETHETHD I EERT,

oy L7y
CJm & n=15, r=—0.224"s
O@ W n=60, r=—0171"s N
i A 1K n=15, r=—-0087"% s 8.0 s
A A A A
A & o B o O e
A M A .g ‘“ *
<><<§: . ‘ <><>ﬁ<> 0 e
F 2 PN H oo a%
oY ¢ . &
80 @%Ap #eFe ¥ =
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Om <><> [ ] L 2 B _ .S, |
L o, ¢ * L Om & n=15, r=—0.343
o @D 5 - - O@ 1 n=60, r=—0.550* =
o A A K n=15, r=—0627*
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NIEGERBIUREGERZME L (£1). I
L e ShEm & oA A N5 RS, L7220
U TINDI B, WEDO I TVORILY 3y
B & 13985 5108%. BE D10H » 7 131032
5114%DFPHIZ Ao TWize B, BED 19~
TINZOWTIFIRIL Y > 787 B &7 HI8.2% & 4% o
12720 F = BBAN LTz MIBIRT EBY, ¥
YR BERERZ Y TV TIEWIIEAER & D
RFLL* & $hiri & OMICHEIZED bk o7z,
ZOZ ki, a*BLUDTLREMBTH -7,

WIS, & vy BEaEsRias L OBkERICS
ABWHEER DD, ¥y X K] BXO
(Bl 25 ZFNEFNAY Y TNV ERAT, T
ORIy v 37 BEmB OIS ERE e L7
(F#1)o TOEXE, BIZF T X5 [ THIL
WaEELE [V 7% TwEbhs ], [F
YTALF] [FFHITLF] D4HMIIONT

#1117 (2010)
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2. FREN2KIED Y 8y BB TOME LK
T&ELLEHIT L7 RALY U7 EEB X
UCSEROBBREN6I1IRT. 2o 3THHOMIC
BEELMEIMFEL. 2F 0. ¥ U7 HE®
REE DT b ERAL AL & 2 EHIADH
D &Ry HEREEGEEOMIZH IEDHBA A
SNize T, SO — STl L e
WX DB CTH 72 S 51T, RILBEREAT3.0
~40ug/g&EV12% ¥ TN E HWTIERL & & >~
N GREOBERE RS AR ADHE
B oz (r=-0852**), %B. a*B L Ub*
TiE, L*THALNTE ) ey YNV o ESE
WEOBRIEALN L7 (57— £IR),

BEFMEmORIL 2%

[%RD-B006] X O [JRB-B143] 1, 312
W TS v 7 B EEN102%E L <. ke
wRZENEN33IB X U3 1ug/gk i o7z LA L,
AL ARKELERR->TBY ., [HERD-B006] 1&
80.9. [ %B-B143] 13837 CTh»7= (¥ 1. 20%H
FU29%). 22T, RAL* OAEEI;EL 2 ER %
WH720, 6 RO FRRiOL /04 B L O
20K DY 7 L VBHEDEE R LT (7). FT
Wi OL* 504 Tl [BRB-B143] 13 [8%-%D-B006 ]
[ZHARTEU DA RTE S LV AHE DXL
TIEAM>TEY, L EDEERTE 7 s "B
O ERIELSHFEEL T (RT7A). 72,
UL EDEZ R L7z 7 VBT 5 ENENR
DHEOE 7 LV EEEGRTERLTE Y LIVHE L
L7zo RAL* O E W [FHRB-B143] » 54w [
SAD-B006] DY 7 L VHIEDEERIzE A, [
HB-B143] 1290 F O % 7”3 ¥ 7 LV 3 Y
LRIz Ly 0L LEOEZRT E T LIV HHED
THWE W) Fasieonz (KM7B).

I\ £

INEROM B S (L*) B3ZFDF X7 HERD
WBEZTLIEIAMENTWS (Peterson b
1986, /MBS 19960 AB DS 2002). F 7z, NEK
DY T HERIGER Y V87 B aE L E i
BB AWFETH, WALOL*, a*B L Ub*iFw
Thy NV EEROMEEZITH I EIREN
72 (K3)

ZZT NI HAGROESE Y TN & RFL

BOWMEIZH D720, TSI & - THEARL
NI EEEEZNEL, ZoMEr SRS LY
TNEBRR L2, S5, DHTOME TIE, il
DUEN IR DM 2 ZJET 5 LEH D B Z L HUR
ENTWLIERL (HiES 2007). MRFLfa 2
ET B T IVIROBRINGERZ L & Lz, K
WFgETld, M4E %8 U2k 7 8 7 a0 i
HORIER 1 %O S, WEB L OREZ N2
60+ > FN &R L72e ThE TOMMIEICE
WC, SHIBEDOHBEITY ¥ 7 o g )N S e bt
B et L2503 hnwz s, Thbidsy v
7 B Em U OGN 2 8E 5 L TH R R
IZhBEEZ LN,

Horigane & (2003) &, FETWEHOL*IZL T
WRFLER AN TE 5 2 L 2R LTV b, AWFEIC
BWTh, WoKBAAE ORI CILEIRFLE & L
HOL MR L 2HETE72 (M2),
S5, MFHHOBGEL DY vV T— 5 %
FhREbEzE A, Kild bV IdMBEsE 7 &
WHICHEPTOEEND L PRI L, 50
DTzt oTnbIedbhrolz (57— Kt
K)o F 2. 50~700 [ TRIMEE BRI ICE 2 TH
HLZZEEICh, BONDLLMEICIT L A LB
Hohlhofzl b, ZOHEHPICALY Y L
OMEFRIHEEICEO 28 &3P % RATE Z
NSO EBZF DLEAS 2 O #iPH % 355 (2 WIE L2 20 2
NTWVBEZEAREINT,

FEFWIEC & 2 WAL EHEETIE, 2200 K& 21
EDREZONE, TOVEDIR, WTEOEETDH
D, WFEOHSTIRMERDL  3E#E L TL*
ML CEB S, RROOHIFHITE v &)
MDD Do — M, ¥ o BEEPEL DI
Mo T Froy BRERLE D BB BV THY 3828
B BB ENHSNTHS (BR 2007, 2h
. ANEBORZHICBW T, REIHW S o3k
DL T2 ORI TATRR 20 L1
TWb, 2070, Bz il 2Bk, RED
WEEY B 720, NERICERAKEMA T—E
BEMEE L7z _— A D25 (AR RERA 255
B 1968), M ULE AL, RAMOFHNIZH
WTHMFEORELIDY B 720, —ERERTK
ST OUETLEHEFMHELL TS UMD
1996, Horigane® 2003). ARHFZEIZBVWTDH. K
& AT A IR & 8 TR 2 & CllE
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A J§f% B — B143

B < B o5-70

¥ VIEDXE (%)

65 67 69 71

73 7 77 79 81

70-75 [ 75-80 [Mso-s5 [lss-o0 [ >0

93 95 97 99 101 103

83 8 & 89 91
JEFLL*

K7 MFMHEOL*554 (A) BXUOYZVHEEDE A NT T4 (B)
Y7L VB L3650 O ERTEY 7 B VEICH T 2 B EOE SR TH ), BEAE [FRB - B143] OBEN S

[B%%D — B006| DHENEZ 5721,

T5ZLICE-T, WAL OWRBICBIU 5873
OWBLZRNVRITTVLZ EIRENT (ML),
DF 0, F v [EL Tl TR oI
ALV EL 22D FROEETIILL, Th
FTHESIN TV L) 2y Uy R L RIALL
EOHUDOHBIKE b DEEZbNT, HHVED
OMEIZ, WKIZ X > TH L 2 YW o MY o 58
THb, OHIILOETRESLZ LD, MNHIC
Lo THEIEAELIE T2 10k ), ZREAMKD
CTADFENERDY ) B, 22T, WAL DR
BTN EMERL T, 6 W FELEL G % 7

JEW Y o THIEAL L TH HME Lz, ZOfHE,
YW L TV B ORI X o> TL*OfEI R iR
THLOOH Y IVEOEZLILSMBHFESR TV
(F=F R mR) o SO b, AFETHVZIE
FLEEEE R, B TV EOMILL 078 & M
T5E0) HNIZBWTIIMEN ZWE S A 5,

AKWIE TR, ¥ o HEEPRSE R Y TV
FAV2GA1TE, RALE & ghEE & D BITIZ BRI
BRoNGE»ro7: (K5), TOZ LI, #@EIT/h
ERICBOTHE SR TR L HEREDAD
B (KBS 2002) EFELTWEEHIIAZD,
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Lo L. KBS (2002) 13 HEAEE BRI D 2479 2
EIlEk o TALMICEMEZLIETnDE T &P
5. BHOHCER DRI & L5 7% 5 WD
B0 bLIE. ¥V HEAGRNPRE SR D0
fifi - R CTHAL L hER L OBRERAL 2L
CHHADOHMAPALN: (K6) ZehbH, #HED
W3y v EERESER L OHBIC XL 5 TH
B A SNBRTH 5 WHEMEDRIE S 7z, HE
HBHVINERDO Y Ny FEREBEREOHY
WOWTIEINRETICWL DD DORENDH 5
(Peterson® 1986, Morgounov® 2007, Zhao®
2009) 25 & ¥8y B EE L GE RN URERT
IR EN TV B0 E D D505 TV e\ kil
PP AR A FICHER T 2|8 v 8y B g wiin
T HEE S, NACEIIEN D RGN T2 a— K
LTWaZ e L7 (UauyH 2006), Z it
BFRY ORI EEREMREEL72T TR A
NEDY) OFIMERPH T OI AT VEREZED DR
EDOZMMEEFoTWD, L7z > T b LR
YU TNDE X HEROBESZ OO S
2 b o THIUL, SEm b FkoBIn 4L b
TR EWEE 2 5N b,

TN ERRHERONFNE LT VTV E W
A S IRFLLICH EERD b (K5),
ZZT, MAL OETAAMTEHRZES 2D,
FEFWIHOE 7 ViDL E % VT ZF D546 &
HIEZ AL 2D, L'OFVT Y T Efnd v
TN TIROZHE L LTE 7 IV 2 BHZ 7 E
AAHELNZZ (M7 B)o TOMIMZI ZITRLZ2
RIE7ZT T K KL OFHRIZE D & FIEAL* D E
U TN T Y T & L 22 A R v
TVET—RNICASNZHETH D, 88~90055%
BeroTniz, ZOBRHEA, RIFZECTHEL 72
U TIVEEDOL DO, TEMIZEZSHZI LR
DOPEGHE O L LMEPLETH L, LrL, Ik
AL OELZZO5h 0 bHEEICTTIshb 2k
E KT AROF = EHEFEE L LTHHTE 216
P23 %o

BRI AR O X A TV D60%LL EAEF N
Twa (EAR - K 2007) ZEens. Ty
THIRATL EFERICKRELEEL G525 LN
FMTE 2o TOZORMIETIL, KON RY)
ARSI EOBRAZ CHIYT, FAERIZLD
MAHOMEEE T > 720 ZOKE, NEHOHE R

x4 ~14ug/gD#iPH (Pederson® 1986, K% 5
2002) THEHDIZX L. MAOSEROHPAIL 2 ~
6ug/gCTHo7z (M5, 6) THOZ EIF, EHT
BTIIEED 2 VI E DIRAD D LT H 5
CEERLTBY, MmOV TEEBE L DM
FRPEZ BAEE 1213 55 F OB AT X 2 185 #k.
FIZIATINVEROEAE FIZEET 5 L8 Z R
BLTWb, REFZETHW 2 A F ¥ FRIEFLIE
AT AEy B X B IR E A HLY B T
AKDEME FHHESHAETHET S I L2 FEH S
oo L7235 T SR S RALICEED
HBHFELHE, FTHNHD L TADOERZ M 5 E
TEELTFHY)OVEDERBEE I ONS,

INFET, MNEBOEMEILEDH MDY 3y
HICHE LS BN TR 2wt ELLNLTY
720 L2 LAWZEIZBWT, kv T ug s oo
7 BERDFED S OOBNIK - TN L7412
FERIIIRAD K TADBRE L IZF X B VHIEIR S
Nize 2F D, AEHOLSTHETE OBIRMEI,
Hhame sy v HERE OB, BLUKHEH S
VIR RE ORAIC L o TH S Lz L Laas
By —BAHEF NI LIS T Y 8y B
BEAEWZ e o Tws (R 2000, 2%
D, KeEthko s Y7 BEREBEABETH - TH,
L*O W ¥ TIVIEL* O 2 TV I AT
WIS DRI EPRIEL TWEZEHEZILN
b0 ZTDI2D, ¥ 8y HEROFE R EAEIIY
B 72002iE, TN O & v o8 7 B A £ TEIE
L7285 bEPLETHS I,

51 B 3 B

1) Barnes, P.J. 1986. The influence of wheat
endosperm on flour color grade. J. Cereal Sci.
4 :143-155.

2) Horigane, A; Yamada, S; Hikichi, Y. Kiribuchi-
Otobe, C,; Fujita, M.; Yamaguchi, T.; Horiguchi,
M. 2003. Evaluation of color characteristics of
cross-sectioned wheat kernels. Food Sci.
Technol. Res. 9: 327-331.

3) URH L ARL R 2005, EINENZ RO T
REWHENY T N7 7 vEE BARREET
faxEE 520 538-541.
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