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The Chalcones Content and the ORAC in Ashitaba,
Angelica keisker, Cultivated in the Yamaguchi Prefecture

Akira OKAZAKI , Satoshi KATAGAWA

Abstract: The chalcones content and the ORAC, antioxidant value, in
ashitaba plant, Angelica keisker, cultivated in the fields of Hagi city and
yamaguchi city were investigated and got the following results about
different harvest seasons, fresh plants and dried powders, stems and leaves
and under-ground parts.

About the chalcones content in the plants, 4-hydroxyderricin was 94
mg/100 g dry matter and xanthoangelol was 300 mg/100 g, total content
was 394 mg/100 g in the above ground part, as well as in the below ground
part, 253 mg/100g, 501 mg/100 g, 754 mg/100 g. In the heat dried powder,
the contents were in the below ground part 42 mg/100 g, 127 mg/100 g, 169
mg/100 g and in the above ground part 154 mg/100 g, 296 mg/100 g, 450
mg/100g.

About 40 to 50% of chalcones content decreased in the powdering process.

ORAC value was 267 u molTE/g in the above ground part and 53 u
molTE/g in the below ground part of the plants, therefore antioxidant
values were higher in the above ground part than the below ground part. In
the heated dry powder, values in the plant barely changed, 254 1 molTE/g
and 58 u molTE/g.

ORAC value of the above ground part was about five times of the under
ground. This reverse trend to the content of chalcones was probably due to

another antioxidant component.

Key Words : functionality, antioxidant, component, powder
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Anserine and Carnosine Contents and Free Carnitine Content in
Beef Produced in Yamaguchi Pref.

Akira OKAZAKI, Takamitsu NISHIMURA

Abstract: Carnosine and anserine contents and free carnitine content in
beef from Yamaguchi prefecture were studied and got the following
results.

Carnosine and anserine were contained 289-481mg/100g in the
longissimus thoracis muscle, and 451-594mg/100g in semimembranosus
muscle. The contents of carnosine and anserine in the longissimus
thoracis muscle of the Japanese Polled, Mukakuwashu, were richer than

that of the Japanese Black, Kurogewashu.

Free carnitine was contained 86-226mg/100g in the longissimus
thoracis muscle and 81-211mg/100g in the semimembranosus muscle.
The content of free carnitine in the longissimus thoracis muscle of the
breeding cattles was richer than that of fattening cattle. In the
longissimus thoracis muscle of the Japanese Black and the Japanese

Polled and in the semimembranosus muscle of the Japanese Black, it

was richer in muscle of breeding cattle than that of fattening cattle.

Carnosine and anserine contents and free carnitine content did not

change during storage at 3 C.

Key Words : meat, functionality, component, Japanese Black, Japanese Polled
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Effect of Sparse Planting on Growth, Yield, and Quality of Paddy Rice
1 Growth Characteristics of Main Rice Varieties in Sparse Planting

Akihiko IKEJIRI,MasamiChi NAKATSUKASA*
and Yosuke MAEOKA**

Abstract: To further research the growth characteristics comparing sparse

planting with dense planting of the three Main Rice Varieties ‘Koshihikari’

‘Hitomebore’ and ‘Hinohikari’ in Yamaguchi Prefecture.

The number of ears was larger in sparse planting than in dense planting , and

the number of grains per panicle increased remarkable. This resulted in an equal

the number of grains per square meter, to be equal yield.

The appearance quality did not decrease for ‘Koshihikari’ and ‘Hinohikari’ in

sparse planting. But did appearance quality decreases, easily when the

secondary rachis branch of the panicle of ‘Hitomebore’ increase in sparse

planting, so extreme sparse cultivation should be avoided.

Key Words: ‘ Hinohikari’, ‘Hitomebore’, ‘Koshihikari’, planting density
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Effect of Sparse Planting on Growth, Yield, and Quality of Paddy Rice
2 Effect of Reducing Nitrogen Fertilizer on the Yield and Quality of
Sparsely Planted Paddy Rice

Akihiko IKEJIRI,Masamichi NAKATSUKASA*,Yosuke MAEOKA**,
Takashi INOUE and Yoshiyuki HONDA

Abstract: In order to establish a cultivation method with reduced nitrogen
fertilizer for stable production of paddy rice, we used "Hinohikari" in the field
after paddy rice cultivation and soybean cultivation to examined the effect of
differences in planting density and nitrogen fertilizer on quality and yield.

After reduced the nitrogen fertilizer, the yield in the post-paddy rice field
decreased 3-4%. Despite good initial growth in the post-soybean cultivation
field, the yield declined by more than 10% reduction in both number of grains
per panicle and ear number due to lack of developmental arrest of the tiller.
Regardless of the preceding cropping, with the same amount of nitrogen
fertilizer, there was no significant difference in the number of grains per square
meter, percentage of ripened grain, thousand grain weight, or yield by planting
density. There was no significant effect of planting density or fertilizer
application on appearance quality, although brown rice protein tended to
increase somewhat with sparse planting. The occurrence of brown planthopper
density is so low with a low planting density, that sparse planting can patently

allow for reduction of number of components of chemical pesticides.

Key Words: compost, cultivation method with reduced chemical fertilizer,

“Hinohikari”,planting density, preceding cropping
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2L, 2007 4Tl TERE) XoOBIE T, BE
RRICE VB EDE T LIS E T TE
) KTIHMETFRRD 6N otz (F—4
B .

IR T L7z,

w&?;? Jefm
%éﬂw

HAS BVE. B | BEMNE RS Z KRN B T T B (2007 ~20094F 12 2))
" X 4 R7/S 4% LA s aea A (%)

E[] A n = - . o e & D
sl ol 57(/%)7 E'g) Ll b A R AL ﬂf IR ;;ﬁ
e 7.1 3.8 0.0 1.3 0.0 868 1.6 1.0 0.3 1.4 8.3

" TR 7.0 4.3 0.1 1.5 0.0 864 2.1 1.1 0.2 1.2 8.5
oA 7.3 3.2 0.0 1.3 0.1 8.5 1.7 05 0.1 19 9.8

T T 7.1 3.6 0.0 1.1 0.2 835 1.8 0.9 0.4 1.8 10.9
B R 7.5 3.4 0.0 1.3 0.1 838 14 05 0.2 19 11.5

TR 7.3 3.4 0.0 1.2 0.0 856 1.5 0.5 0.2 1.2 10.5
ﬁﬁﬁ %ﬁﬁé&? ns ns - - — - — — _ _
pes )i s ns ns - - - - - - - -

ZHAEA ns ns - - - - -
R 7.0 3.5 0.0 1.6 0.0 867 22 16 04 1.0 7.9

K T 6.9 4.1 0.0 1.3 0.1 836 26 24 0.7 0.9 9.2
B R 7.0 3.4 0.0 1.5 0.1 839 23 1.8 05 1.4 9.7

g TR 6.9 3.6 0.0 1.4 0.1 835 27 23 0.6 0.9 9.2
B FERE 7.1 3.5 0.0 1.4 00 854 20 1.2 0.3 15 8.9

kAR 6.8 3.5 0.0 1.7 0.0 868 2.0 1.4 0.4 0.7 7.9
o~ ﬁ*ﬁﬁfﬁ ns ns - - - - - - - -

ST %HEE ns ns - - - - - - - -
A HAEH ns ns - - - - - - - -

LKA N IEINAEBRIAN I T4 A= G E LT (55 7B [R1EE)

y%ﬁ%%dﬁﬁﬁ@ﬁﬁ%%k%@?@;mé#éﬁW§%E%)

Y EBREOHERIL, 0 (1) ~5 (F£) D6EERECTRLTZ
=2 A I
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BRI NER, RS LOmEICRIETS

6) MERDKEICRITTHE

55 1T 2007 4 & 2008 AEICEIT HIRER
DIEARBUZ OV T/R LTz, 2007 FB LW
2008 4F- & H 1T, AR CIXERER R AE LT,
ZOFRAFRE L, 2007 AT TEIE) XX
MEAR ) R TROREWHTIZH > T2H DD,
2008 - Tl E & | ERMAR &I & 2 21
7o Tz, 2007 HEIX8 H FARIIC hEAf r D
T DFERHIE 2 7203, AIERI CIEREBRNC
FEATKRRBIC, BAEE LTIk TBfifE) X T
Wieinot-, Fi2. 2008 FE T T ) AL T D
FAENEO B, THE - FE KTib%

RS

B OF2W KRBEAIEI R 5 E R

Nl

2 HEMIEEEFEAL-ES
96 RICHEREE A B35 2 3BT D g I b s
$m%%ﬁmﬁ®$ﬁ\m%ﬁ\mﬁﬁ\@ﬁ
RIFTEBELE R LT, wmZE80E TEEvERE)
l:f%% ERMIEEICE DT R oT, 1
FHNIAX E BICRCTH-T=H DD, A
(3 TEfAE) XY TEEYEE) XICH~T1~2H
P Tz, R T 1 X D 21378 o T2 23,
AR K CRVMERIZH 7=, F7-. FEIX

(B X

5K HIfE, BB, ER MR E ROREREIIRITTE

MEAR ) X CREVMEMIZH > T,

X 4 20074 20084EY
RIPE i ®|H#E SR reqored SR a7 AT
B OMEE O REE FEI0BR) O BEAERE R (%) HER(%)
= 2 i 26 10.6 1.0 18.0 0.6
X TR 21 — 0.8 15.0 0.4
i 2 i 39 10.2 1.0
T e 21 — 1.0
5 36 4.4 1.8 55.0 1.3
e 24 — 1.8 27.0 0.6
g B B ns ns — —
g\;ﬁ% i A £ ns — — — —
R HAEH ns — — — —
% e 0 67.6 0 — —
S TERAE 0 — 0 — —
R 0 112.2 0.3 — —
=2 T 0 — 0.3 — _
B 22 i 0 46.6 0 — —
AR 0 — 0 — —
67\1:)? ﬁ@HE% ns - - - -
A HAEH ns — — — —

£ 200 TR RIS IR LI TFIER R, M Ay N 10K S 720 DRt - Sh TR LT

¥ 20084 - ORI T AR 1L, 0 (J]) ~5(L) O6ERE, 27 ) A

THERER, R TR

567 HEAL A I 455 CACRmE (R | kiféjﬂz*kﬁf“&’é.‘i 2 i

AR EASKFROAT  HEEH, A MIC KT

l?v’]l

X4 e ) -

BE ORIEE (k/of) (A/B) (A/H)

R BE ME
FRRE
(cm)  (cm)

2007 FEMEREAEAC 387 8/26 10/3 0 88 199
AR 386 8/26 10/2 0 86  19.0

BiE AR 347 8/26 10/4 0 87 20.8
TR 370 8/26 10/4 0 86 19.9

2008 R AEE 437 8/27 10/5 0 84 18.4
AR 473 8/27 10/4 0 8l 179

BihE  ARIE 420 8/27 10/6 0 84 18.6

TR AR 381 8/27 10/6 0 83  18.8

T EMER AR 412 8/26 10/4 0 86 19.2
i 430 8/26 10/3 0 84 18.5

HifE AR 384 8/26 10/5 0 86 19.7
e 376 8/26 10/5 0 85 19.4
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M - hElsi - JiR RS - F R B KWEZ

55 7 R\ HENEE W5 3 1 D e
EFRMEANESU R, I EREREREBS L OWE
(CRAE TR AR Uiz, I EAERR BRI 133K
TR L B F R EIC LD EIT R, INEIC
HEAET2hoT-, Flo, K713, F
T & BEMIPEIC L D2 EIT 2o T,

% =

1 AMEDEL SES
) &£F. WEICRIFTEE
KRR CI, SRR ZEITL Y 43~50
%HI (0.35~0.4kg, a) T2 2 & T, IN&E
DRERR TR TFRESNT, Lol Bl
3~5%EbTNTHEEN 1> (B3
) . ZhuE. B EEOEEMEL . S
FER ANV T A9 BIRFOBIE 2 Em < L
7o fRh M AEEE (BT 5, 2010) ZEA L2 &
L EEREGOM NN FECHo D LB
2D, ARER & FER O NEIRE 2 FH v
TR AT o 72wl & (2009) 1%, =R MEAE
BE2EITEY 43~50%HI L CH, #HiAnm
VNS CIIAERIEST & R OIEN S LD
N T O EROGA TR 72 <
m 2472 0 B DR Ko TR 10%78
LT EEWRELTWS, 2. fEeE

TR b0D, AL (2004) X TeE b
AV BT, EFREEE 53%HITE (0. 4kg
Sa)ThHE A~18%BINLT-E LTS,
L7225 T KRR T = 50 ARk 217 9
BRI, B o000 T S WO XK k-
T, WEAKBIIKTT2Z L2585
Ll bz, ARV EE T, INERERD
Te DIZABEE R 24 O 70 E OXPR A NE &
EzoD,

—J7, REBFCITEE L= O 1 7] fE
EEZ LN, IIAEBRIRGTHLHD
D, KFEPMZ R TIBEKRENMK -T2, F
7o, BHEMICEZ 43~50% 87 L 7= AR X
(0.35~0.4kg,"a) Tik, AEHEDIKT
IZE D BEEDEAD L, EORRm Y7 0
D7 720 | BERRIXIZ HRT 10% LA B PR
L7z (3%K) . KWOYHAEB I, mifEX
HOERK IR EOFRIEN, LIRS
HZETRIFTHD (F45,2003) LS
b, —H, EBEBRPLICHBT HHNERIC
DNWTIEL, KEDIEFITEHNZ L s LK
T 25 (EH5,2005) 23, 2FHEBREIT-
72 44-1 B HIE KFEER T AT 5 4EE e L
TREZEMTLTEY . REOEMITEIE
DTy 47-3 BH & L THINEOK T
MRKENZ LD, HiERN DR, il

FTFR HENLE 5 OKFRIEAE) (2360 DB B & 22 AL S B, N oA Rl 2R
BIOWEIZKIES

X4 B A2E 1 w7 BB TROIE" WA XK S8

FE R E=# HE O WE Mk Rt &S =R Aoy B
B ORIERE (K/n) (%) (Un) (%) (@) (kg/a) (%) (%) (1-9)

2007 EEUERE  AEAE 349 90  95.7 334  77.1 22.4 55.1 100 7.3 4.0
e 355 92 82.1 292  78.1 22.3 53.4 97 7.3 6.0

BRFE AR 313 90  99.1 310  79.6 22.1 54.4 99 7.9 4.0

PR 334 90 89.4 299 825 22.3 54.2 98 7.9 4.0

2008 EEUERE  AEAE 375 86  81.1 304  83.3 22.8 58.1 100 6.8 3.0
TR 396 84  72.5 287 83.0 22.7 55.9 96 6.6 2.0

750 TR 365 89 80.3 293 78.1 22.8 57.1 98 7.1 3.0

e 333 88 80.7 269  83.4 22.6 56.1 97 6.7 2.0

WY REVERE R 362 88 834 319 80.2 22.6 56.6 100 7.1 3.5
TR 376 88  77.3 290  80.6  22.5  54.7 97 7.0 4.0

BifE B 339 90  89.7 302  78.9 22.5 55.8 98 7.5 3.5

kA 334 89 85.1 284  83.0 22.5 55.2 97 7.3 3.0

STHR AR ns ns ns ns ns ns ns —  ns ns
AR M (Y |5 ns ns ns ns ns ns ns — ns ns

PRBGRA ., TRIE, IXETX1.85mmll |k
VOB TIX EE AR L T T o7z
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BB AAET, WEBLOREICRIETEE H28 ARBEREICBT 2 2R ROHMANE, WECELETEE

VIBEDEBENEE LI =S5, 72, HIZBWT (MRS, 2013) | FRIEEEIC LD
Bz W TH, REZEMIT L TWDAERE FEMIRNZ EEHLMNT LT, ARBRTH .
FERCIX, [Rl— R T ORI OIER T EED AR X CIIAMBL IS 22T AR o T2, &R
%L 7o TWNDH I END, REBTOKRER Jit A 2 HRk U 72356000 T8 s & Ty
EECII oA BEMEHT 28NN H L, L KIZBWT, BERRBICI VA ENMET
72735 T LRI Tx =1 50 AFadkss 217 5 B THEMERDTZ, LL, TOHATH,
X, WIHIAEBISHER TEDZ D, KT BRAE RS CIIAMBLEVE DIR FId /e < BREAR
5 (1988) . FEH (2011) H@ELTWD BCToONMMIWEDKRTI/NEWNnEEZLND,
Xz, EEZHIPL T, AFIZS U TGER
%ﬁo%ﬁ#ﬁ#é&%z%ﬂéo 3) REHDEREIZRIFTEE
FAEEE L2 DWW T, ARBR CITRMESE # T =2 50 KFEEkE; Cld AL BRI O M Rk Sy
fifE & i B KM TIT o 720, WIS BAaHIET D LEN D DA, KFGO LB E
2B TH, )1 (1984) DAL L R, MTHIBHRB IO NS v ORAE
BRAFAREE (X TR ) X & THIR) XIZ T (X, A OB L & IR ZEIT S 2 L
m Y72 Y RO b 0D, 1 R TRl SRS ERREN TS (R
W<, MY DR RIPE, INRIZZE 5,2007) , ARRBR T, BUERIC OV T
WIRNZ ERfERINT (B3K) . £, 2007 4 & 2008 MR o720y, P E
22 Fht AR & O HIA N EAE R R I KIFE T Ay TR, BRERE: CRAEN D72 <
BhHD &, KREH, KEBE HICTREE BRI A B v D OFREEMZ DD
BB ITERMEILRIC L D072, BR WCHEREE B2 bND, £2, ARBRoO
X Gl Y72 0 ED D 72 o T2, F DOFER, FERD G | BUHERRT L E A A DA %
FEALIX & bhie U 72 B K O &, KFEEi ¢ ANBER D72 OO, FAEEIZ L DIRER
IIEEXITR -T2 DD, KEHTIE 10~ DR BRI EI TN Z LR SNz, —
U%ﬁ?bﬁo_ﬂ%@_kﬁ%\WWu% J. i S (1994) B LTV D L9,
b7 EBFRMIEEZHIKL CTH, BREEE a7 ) AL TE, EOEPROVBRERE T <
DI EICKIEF TR/ NS WEEZLND, RHZENDL, HENKLETHS,
AIEICOWTHD & KREBCIIKRD &
2) REBICRIFTEE BEMD WL b T, feEfroy
KOBRWIZEEEL RITTLAZ 7 (A HORAERENS -T2, ZHUX, KRR
M5, 1974) 1%, EFRMEEENZNNEEEE D TS OWRAKDPKE | FEIEA OFEZh N
LIND (B, 2007) , 223 A0S % B HLlpo e ZENEEL VDL EEZZDLN
L7c= =2 50 KFagkhs Tk, mifEICBED Y 72 %
. TREUARTMEVEIAIIZH Y . AHED IRHDZ &R HIEEEEAITS 2 LT
KFiEheneEZL5ND, FeA BT ORAEZIMEIT S Z LIFTE
—J ., BRI TIE, XKF 0 E BN, 3T ) AL FICOWTIEIRENELL 72
LHEEND D ORFF S, 2006) 28, ARBRTH HZENBIEBRNPMLETH D,

KFEBMZ B WTIR, ZKZ o7 &£ D1
MICH o T, AL, BRI OZES D [ 2 FEMPFEFERL-ES

X, [HfE) KiICh_CEL, EFEEICH BTRIOR LI L DT, HERAEERH L7z

RANRIN SN D EFRNBL N LR %wa [l 45 Tl \mmmwﬁ%<%3%)&mhbf\

HEMEIND, LeRN-o T, BRfEHEEC EFRMHEZHIL TH ., HED R S U E

W, ZKH T R DI, H% DI TR hotz, O &k, HERE DRk

BNV E IR EOEFZRINEE I Z DY ANZEoTEENbOBSHGEREE D (=
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Fertilizer Application Technique for Stable Production with
Late Seeding Wheat “Nishinokaori’and“Fukusayaka”

Akihiko IKEJIRI, Koji KIMURA*, and Masamichi NAKATSUKASA**

Abstract: The experiment was carried out in order to establish a method of
fertilizer application for "Nishinokaori" and "Fukusayaka", that will produce
the same yield and quality as standard sowing time, even if sowing is delayed
until early or late December, yield and quality of standard sowing time can be
obtained.

In both cultivars, sowing time was in early December, the application of
nitrogen fertilizer was increased to 0.6kg/a topdressing at the ear formation
stage in early March. When sowing time was in the middle and latter part of
December the topdressing was skipped at the tillering stage, and applied at
ear formation stage in addition to the standard topdressing. Using methods of
fertilizer application, there is no degradation of appearance quality, and a

yield equivalent to standard November sowing time can be achieved.

Key Words: quality, topdressing at ear formation stage, yield
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MHBELUVAE

(=3 AV | % 2006~2008 412, [5<
I/ & 2007~2009 FlZENETAGE L2
(LR, &THESETrRY) . B, — Bk
foL72t%, R ALEE Lo M 7 2 THRE -
WENZ C 2 [RIRFIZAT > 72, MEDEIT 150 em T 1 M4
26, M EDZRIE 20, 40, 20em& L, fEFEEIT
FB1IRIRTERBY & LT,

BRI (F1R) CEFEE B2
) OMPRX AR CHEME L7, FEEEE
Ths 11 AP TzE%EE L LT, 12 A kA
OWRER LU 12 A N OMmiEE o 3 KHE &
L7z, R, 50 0.4kg, a & 1 HTH)
~2 A ERIDSIF O 0.2kg, a BIL O3 A L
ORI 0. kg, a % fiti 3 2 AR X 2 1 ek
EBRRRICER T WREERE Tl T DR A RS L,
Z D5y AR LR LR E R ok &4
0.6kg a LT HXAEX & Lz, 7nds, Mk
FECTIED T OO R A GRS 2 728, 2006 4
O =27 FV ] 2BV TOHR, FiFoIR%
0.2kg, a . B A 0. 4kg, a i 95 X 202
Too BodE L MBRBEFRIC OV TR, S BICHIRZESE
i 2 & i R O AR X & 5 72, BEAREE R

MR FE TIL 0.8kg, a DX AT 7z, FEAL
SN AR, 3 A 3 HE (LT, FEYERAD) |
3 7 20 HEE (AR, BEWIRENE) o 2 KAEZ RIS,
(=2 7 BA V] TIE3EM., [5<E00
TIL 2008 FDO IR EIT T2, WTILEH, R
(ITEEFHE 14%., U U8B 17%., IR 13% % &t
{LRCAERE 2 Bk - B T C 2 i L7,
T OIER L OFERICITEE 15%., U UBRS
%, NNE 20% % & T LA IEE & K Hi A L7z,
Flo, =AYV ) Tk, BAfERLERE L
THIfER 7 B2 CEF#EN S 0.2kg, a %
M U7z, 1 IXEAEIEA 20 mf T 2 Xl & L7,
A W I 3 IR EE XA 21TV,
2008 FZIX X /L #HBIEERRFREE (SPAD-502)
O S RE LTz, HERRFRFHE (SPAD i) 1L HFE
HRTHE 2> HIFIFE 7 ~10 BRI, SBRE )5 H{E
BB 20 B DBEDIEE R E Iz oW
T LTme BEHINTIE 4. 5~6.0 mf &2 X1 W B | I
HITRIE 2. 2mmlh EOREEE % Ky 12% IR
LicbD e Lz, BEEILXT 7 U VEkiE T
HM LT, FEXUORIEGHARIIEE %
NIRECO #2227 hm 7 4 b A —& THIE L,
K3 13. 5% L TR TZ, £/, s
FXH 50 AOFEZERM L, 1 fkiEEFHAEL

i A, AR KIS LBERECl2 0.6 kg a . 7
FlHk FEEYCEEE
20064F 20074 20084F 20094E
Y EEE R HHER  EEY EEE RN e
(A/8) (keg/a) (H/H8) (kg/a) (H/B) (kg/a) (H/8) (kg/a)
R 11/21 0 0.72 11/19 0.52 11/19  0.54 11/19  0.67
MebE 12/ 5 0.74 12/ 5 0.51 12/ 4 0.57 12/ 4 0.66
HaleRE  12/20 0.73 12/25.12/20° 0.51 12/18  0.57 12/14  0.67

200 TEORRIERE Tl T =2 740 17812 A25 A, T 5ESRM 232 A 20 B C, =0 Cli 250 Mok
FEWIIE—THD

o EFRMALERERK O

25 7 Jiti FH # (kg/a) REAEHE AR (H /7))
s x4 e 7Y e E%?E%? K4 20064 20074 20084 20094
el= B AR
FEYERE FRAR 04 0.2 04 0.2 HEHE 3/2 3/6 3/2 3/3
(LS - W 3/ 2 3/6  3/2 3/3
fEE 0.4 0.2 0.4 0.2 i 322 321 3/18 -
e 3/ 2 3/6 3/2 3/3
ZiE 04 02 06 0.2 g 322 321 3/18 B
5T - ‘ Mg 3/ 2 3/6 3/2 3/3
FE 04 006 02 Wi 3/22  3/21  3/18 —
wHe 3/2 3/6 3/2 3/3
ZjE 04 0 0.8 0.2 Bl /22 /21 3/18 B

*BATEHREIEILT = 2 h A I HEERIET BEICIT -T2
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H., BRI RITTEE
N =/ hx1]
FRAERE O HIFF T 12 A LA Rk o 314

1T 12 H FHIT. 4

»Hol,

MPLHE « AR T - HElph

TEFRRFHAAS i AE

FFOREHIIVWTE 2 AT

— 7 MREERE TITH N 1A A,
SR 3 H PRI E TN,

HEZ20, BpeETlie A, MmEFECIix12 A
FNEIENZ, Befk, MBS S ©I2, B
FEAR X IR XA BT, BN S 5
W21 HREEEE RN (BE3 %K),

A TAEAERE Tl 6 H 2 BT, BRE TIE
45\@%%f17aﬁnkoywi%ﬁ%
FEARX ClE, ENFEOIAIC L0 AR XSO
HERHAE X R TE B2 1~ 2 B, 2007
FEOMRKERE - 200 - BREIFIEX T, & bHEWD

PEAERR O HFHEA X, 3 T4 A 13 6 H14HERST- (BE3F),
B35 REREI SR SR 35 M B - i PR = /A ) | O HEE A R RS
e FENE HIRE il A
o (A/R) (A/R)
R 06 07 08 SEEY ‘06 07 08 EHYy
FEYERR FEAD S FEUWE 4/13 4/15 4/12 4/13 6/ 2 6/ 4 5/31 6/ 2
RS AR FEUE 4/20 4/21 4/18 4/19 6/ 7 6/ 7 6/ 4 6/ 6
med  4/20 4/22 4/19 4/20 6/ 8 6/ 7 6/ 5 6/ 6
2 FEvE 4/20 4/22 4/18 4/20 6/ 7 6/ 7 6/ 4 6/ 6
Med  4/20 4/22 4/19 4/20 6/ 8 6/ 8 6/ 6 6/ 7
Jita A = (A) — ns ns ns ns ns ns ns
Sy oy e R (B) — ns * * ns * * o
A X B — ns ns ns ns ns ns ns
FEIRE (C) — — — Kok — — — sk
FiRbt AR FEUE 4/25 4/29 4/23 4/25 6/ 9 6/12 6/ 8 6/ 9
Ml 4/25 4/29 4/25 4/26 6/11 6/12 6/10 6/11
L0 FEE 4/25 4/29 4/23 4/25 6/ 9 6/12 6/ 9 10/9
Med  4/25 4/30 4/25 4/26  6/11 6/14 6/12 6/12
it 2 (A) — — — — ns — %k sk
Tt FHIRFEA R (B) — - — — * — sk ok
. AXDB - - - — ns - * *ok
RO i (©) T T e
AXC - — — — — - — Kk
BXC — — — — — — — s
AXBXC — — %

OB NI AR CTI TV, *, kX2 EN5%,
(LLTFOERLFEEE) ., B TIIRZAEEHAXC, BXC, AXBXCIZIZA BEZITR OO

1% KIETHEENDDHILZRT

yiNoYia

AR TR EFEIEZE B ORE BN 5SS O HFEH, s T2

HFE) Fic 2

sy (A/H) (A/)

==X

07’08 09 F¥ 07 08 09 Yy
EAERE AR 4/15 4/11 4/11 4/12 6/ 6 5/31 6/ 5 6/ 3
Wt F N 4/20 4/15 4/16 4/17 6/ 7 6/ 5 6/ 7 6/ 6
E2 4/20 4/15 4/16 4/17 6/ 7 6/ 5 6/ 7 6/ 6
fmpeRE AR 4/24 4/20 4/21 4/21  6/10 6/10 6/11 6/10
E2 4/24 4/20 4/21 4/21 6/10 6/10 6/11 6/10
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X CIFFEAREE R OB AR B 0 2 < B
FEXRTEL 90%FRE TH - 7228, ZIEX TILFE 106
~111% EAEHERRI UL ETHh o7,

SMEEE I, 2006 R3S & O8N 2008 AR CIIFEAE
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MPLHE « AR T - HElph

FioFK HRFEMLRERE FEOM & AR =2 A4V ) OAF IR, EI AT TR E(2006~20084F)
HIpZEE R e BREOREE OMEKR B A¥MX O E FE W TR OAE % S

T e R A B2y D A e R i i A R
(A/nd)  (em)  (em) A" (CK/nd) (%) (kg/a) (%) Chi/BE)  (8)  (g/L) (%)

B e Y 481 83 7.6 0.6 336a 70 31.7ab 100 28.6a  42.1a 823a  12.6a 2.8a

Wt F% e Y 490 81 7.9 0.3  287a 59 28.6b 90 28.2a 41.9a 823a 12.7a 3.la

Z e e 555 84 8.1 0.6 338a 61 33.6ab 106 29.5a  42.2a 830a  12.3a 2.6a

AT e 458 78 7.5 0.4 294a 65 28.7b 91 29.4a 42.0a 830a 12.4a 2.5a

E2il M 55 472 81 8.2 0.8 336a 72 35.2a 111 31.2a 42.7a 828a 12.3a 2.7a

FWR(A) ok Kok ns ok Kok ok $ok — . Kk K% . ns

AT Jiti JH & (B) * *ok * * * ns sk — * ns ns ns ns

P Jite 1 (C) *k *% ns ns ns *k ns — ns ns ns ns ns

" AXB ns ns ns ns ns ns ns - ns ns ns ns *

AXC ns ns ns ns ns kK ns — *k ns ns ns ns

“BIROLZANF0 (M) ~5 ($5) DBEEPETRUE (ML FOHEL FEE)

Y ABLEEIT 1 ~6TRL, BER L~ 3RS R D 155 | A~BH25:48 4 CTHD (LL T DEDB[FER)

PRI ITIE MR D A TIT o7z, R DO*1T5% KUE, #+X 1 %K ETH B EDHHZEERT (LU FOERDFER) . 8 A/EMABXC,
AXBXCIZITH B ZITROLI o7

Y IR YT RNCIT Tukey D B ILERIC LD 5% K HETH BEENHHILERT, 70, ZHEIBIT SRR K TITo7-

YE IR e DEEIZH Y IEITFEAR RIS T 7 ~18

%% < o To, o FEERRIT T A &I,
2) TAL S FEAR X C 85~94%, ZAEX T 93~112% CTH -
], MIREZEOHAD, 15 00 O 7o
AFH, INE, MEICKETTEELE6. TRIZ FEARZE 3R O Ji HIRE I D R8T, 2008 40D 2D
LT, MERTHHIN, BHIXK THREEEN DN D
BRE, EB I UOBERIZIX, MiEEEOEH DAEMESENE L, BEIZEIT o T2, F
BIZK D EF e oTe, ZIEXTITREE N £ < 7o 1 FRRIER, TRIEC O FHAREE 32 O fi ] REY

FoFk FFEMERIREROMA RN SE0N OEF, IE, SEICRITT
e FREORER Bk B AR e RAE 1 TR /A TR AME

HE REEH }ﬁ & B 27 2] HE e k% H HOAN7 WHE

/o) (em) (em) Z2 R/nd) (%) (kg/a) (%) Chi/FD) (g) (g/L) (%)
YRR e 413a 75a__8.5a__ 0.0a 298a 72a 38.6a_ 100 15.6a  36.5a_ 808a 10.5a_2.3a
e 1 fi il 501a 74a 8.8a 0.0a 271a 54b 34.4a 89 16.8a 35.0a 8llab  10.3a 2.0a
2007 g2l 493a__ 77a__8.9a_ 0.0a 294a 60ab__ 36.9a 96 17.5a  34.7a__809ab _ 10.2a 2.0a
LUt S ) 484a  T4a 8.6a 0.0a 258a 53b 32.0a 83 17.8a 35.0a 822b 12.0a 2.0a
Z R 53la___ 76a  8.8a 0.0a 283a 53b 35.2a 91 18.4a 35.2a  822b 11.2a 2.5a
YRR e 599a _ 77a__8.5a__ 0.5a 349a 58b 37.9a 100 16.4a_ 34.4a _818a 8.9a 2.0a
7S e 447b 72b  8.3a 0.3a 275abc  62ab  32.0abc 85 15.7a 35.9a 808a 9.0a 2.0a
2009 Z e 443b __ 73b__8.5a__ 0.5a 310ab 70a 35.2ab 93  15.7a_ 35.4a__ 813a 9.0a 2.0a
Lt S ) 350b  60c 7.5b 0.0a 183c 52bc  17.2d 45 13.5a 35.6a 817a 10.6a 2.0a
ZHE 455b  64bc 7.4b _ 0.0a 205¢ 45¢ 21.4cd 57 14.2a 35.8a  819a 10.6a 2.0a
FEVERE R 506 7685 0.3 323 65 38.2 100 16.0 354 813 9.7 2.1
e # e 474 73 85 0.1 273 58 33.2 87 16.2  35.4 809 9.7 2.0
¥ g2 468 75 8.7 0.3 302 65 36.1 94 16.6__ 35.0 811 9.6 2.0
fomeRE A 417 67 8.0 0.0 220 53 24.6 64 15.6  35.3 820 11.3 2.0
ZIJE 493 70 8.1 0.0 244 49 28.3 74 16.3 355 820 10.9 2.3

! R AREE DR 25 T ITIE, TukeyD 2 B HRIZIDS5 % /K ECTH BEN DD LA T
W TEE AR R A 3R O i B i RN T S0 | AR IR, SRS RAE R (20084F)

’ R 2 32 %HE %fﬁ“ BE R AR B AY%  IE [RlZE 1% THh B TE HE
FEFEH %@Jﬂi; it JF B4 2 HE [ZoR S T2 e & HOAN7 WHE

B /D) () (ew) 2D /D) (%) kefa) (%) CRI/ED () (/L) (%)
YRR e T e 421 72 85 0.5 303 72 37.7 100 37.5  34.4 824 8.5 2.0
e 1 fi il e 434 69 8.3 0.4 265 61 32.3 86 38.4 349 809 8.8 2.0
gt 379 69 85 0.8 308 81 35.3 94  40.2  34.4 809 8.7 2.0
ZJE e 507 74 85 0.5 305 60 35.8 95 40.4  35.0 808 8.5 2.0
it 1 385 72 85 1.3 343 89 42.0 112 41.7 346 810 8.6 2.0
ST FEAEE (A) ns ns ns ns ns ns ns — ns ns ns ns ns
AR faAH(B) ok ns ns * ns ok ns — ns ns ns ns ns
LR T . e 528 71 7.8 0.5 323 61 34.4 91 39.3  34.4 797 9.1 2.0
a3t 425 71 7.7 0.7 367 86 38.3 102 38.1 35.6 803 9.1 2.0
Z e ki 611 75 8.2 0.7 366 60 42.4 113 42.1 354 797 8.9 2.0
5t 15 497 74 8.2 09 447 90 47.6 126 38.6  35.6 809 9.3 2.0
SO REAEE (A) ns ns Kok ns ns ns * — ns ns ns ns ns
AR A (B) * ns ns ns ns Hok ns — ns ns * ns ns

LTI SRR 1T o7, S EAERAXBIZIZA BMEITFRO b7
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N T=2 7 A & TES SN

WL DT 7R, NEICTAE :ifotz’)xoto
FEE., +EX N\ EEEE, NMLIEIC
FEAEZE 56 Ot B, b R ié%i&<\
FEERR & b A B AT R0 o T,

4 BBBICE T ATEBRERDIERAE - HERRBH
NEE. RESLUREBICRIITEE
N =2/ hx1]
BITO5F2OIE % 0.2kg,/ a & FHIE %
0. 4kg,” a Jiti fH U7= XTI 70 < FEYE
BLVBEN LTz, —F, 2 olaz4dmg LE
F#0.2kg a ZFEACIC EFEH LT O0.6kg & L
tE 512 0.2kg, a B L 0.8kg & L7z
XTI e IR EML, NELAEICS
Motz (FES5X),

450 B Ok 135
400 r O PN
350 il > 1 9
300 | o |[©
‘8 250 t 120 =
S~
o 200 115 %
£ 50 | e
% 110 =
Y 100 | =
50 t g
0 ] ] ] 0
0.2-0.4] 0.2-0.4] 0-0.6 | 0-08
PRERE R A

AT O NE — AR 22 35 ORI R (ke/a)

5 FONRDERER =) HAY | ORISR, IR K
1 (20064F)

FEEZ ROl &, AN, =2 %
AV OEF, IE, WEICKIETTRELE
8FIT/R LTz, FHIEEROMEHEIZ OV TH
e, BE, BEBIOEURICIEEN 2o
Too HEEIICRHIRZE SR O HRIZ L 5 20T
ol b DD ZBEX THHESEGRE L,
L% o7, ThiE, 1R IR
EROMHARIC L DTSR, WRIZZIEX
THEIZS)h - T,

FEARZE O AR I DWW TR B & FLE,
FERICIT AT < BEURFREITRIM CTd o 7.
KA EBITEEX TE o7 b 0D, Hh%E
HEDME L, FEUIIBHIX CL < 72 A IS
bolz, THE, 1FREICITZET R, I
BIMRHIX T o7z,

FRRE OO I i A A VERE & Ll 32 & | AR

(b SYDRAL i 7 By gl R N B 1 e

X D FE AR 22 38 it FH IRF AR VE X C 99 %, [T 4]
X T 105%., ZARXOFERERRHIEEX T
115%., FBXT127% TH Y . WIF b
YRR L LT, FIEEHEZIEOBX TR
0o T2 JVERR AT » 72 2007 4FI2 20T h |
[FEEDMHE ThH -7 (5 9F),

RIEE, TEXRTEEAR, SMERE
i, FEARER oM &, MR X 52
<, EER L bR E AT o T,

2) T5LEPM]

FRIEAR (2331 2 AR EE R Ot B0 B %
F6., TRIOR LT, BE, BEBIUOEIR
WZITFEIRE Z O H &I LD 2T e n o T,
A, FEE. 1 RERBUIZIEX TE <
HEMICH 0 IEIZZIEX T 10~24%Z%H
ST, BEVERE & T 2 & 2007 4F TIREAE
X 83%. ZHEX 91%, 2008 - CIIAEAEX 91
%, ZHIEX 113% TH VD . LXK TIIEtE
R DOINETH 72, L L5, 2009
RIS D 7 < AEYERR T HL THRIE X 45%
ZHEX 57% Th v | LXK T HIBINE L)
o7 (6. 7).,

FEAE 22 35 o fii F B O3Bk 217 - 72 2008
EORERERLDL E =2 ) AV | ERERIC
WX CRmZE N DR NS DD ArhZksk
HARE LS FEEN L L R 2BmICH Y, IO
Hmrndbo7- (5573),

RHWEE, +EY U RIVEERR, MELE
Zix, MR E, MHAFIC L2
X702, BEHERE L A EEIT R 5T,

z B

1 B5iE. HIEEROERARH - EAEN LR
., RBAHBICREFTEE

A RICEBT 2 FAEOHERNAYIZ6 A5 AT
b =2V 5L EIR00] & HITHE
HEFECTHIT, HERAD BN & 72 23,
WeRE TITHERNA Y /it MRBERETIX 6 H 8 ~14
HEE CENE GBE3. 4%K), ARBRTIL. #
A Y 2 I HE U 72 ik C© & /ML E DR T
Eaholbon, T=v a4 (HADL, 2003
) X THESERe CA)IlS, 2005) [ 3FEREFME
BT T IRMGEL 5] K02 Lnn,
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MPLHE « AR T - HElph

83 R, AR EE RO & - i AR =2 oA oA IR, SEIC RIS (2006, 20084F)
R BUE e BE R AR R AX e HE 158 Thr AR 73E S
AR ‘%ﬁﬁﬁif\ }j’;ﬁ%ﬂ#ﬂ;ﬁ E 24 2 HE JE RSO X 4 H ' 2T B
g B/nd) () (em) P OR/md) (%) (ke/a) (%) Ch/f) ()  (g/L) (%)
EENERE AR e 506 83 7.4 0.8 36la 72 31.0a 100 25.7a 41.7a 823a 12.7a 2.8a
ik il e 512 78 7.6 0.4 304a 60 30.7a 99 27.3a 43.2a 827a 12.3a  2.9a
ZJE e 618 80 7.8 0.6 365a 60 35.6a 115 29.1a 42.9a 826a 11.5a 2.9a
il A 395 78 7.5 0.3 319a 81 32.4a 105 27.6a 43.3a 826a 11.6a 2.4a
E4ils! et 419 78 7.6 0.6 396a 95 39.4a 127 30.2a 42.5a 826a 11.7a 2.8a
FEIR(A) ns ns * *k ns ns *k — ns Kk * sk ns
Jiti FH & (B) ns ns ns ns Hok * ok — ns ns ns ns ns
T ) Z{gﬁBﬁ;ﬁ (C) *% ns___ns__ ns n% *% ns : ns ns n%, ns ns
ns * ns ns ns ns ns ns ns ns ns ns
AXC ns ns ns ns ns ns ns — * ns ns ns ns
BXC ns ns ns ns ns * ns — ns ns ns ns ns
P T IR RR D A CI T o7z, 70k R HEAEAA X B X CIZIZA B 2T D LN ol
FoF MBI ) AFEAE R S Ok H & - i ] =2 A | OATE , WE, SIS KIE T EE(20074F)
HIpER  RE e RE R AR B Ak e HE 158 Th A TE HE
R mﬁ)ﬂ %i\ Jj’».ﬁ)%ﬂ%ﬁ%ﬁ E 24 D HE s R H B2 B
| B/md) () (em) P OGR/md) (%) (ke/a) (%) Ch/BD) () (/L) (%)
TRk 3% pida T UE 746 92 8.1 0.3 383 51 39.7 100 28.2 41.6 824 14.1 2.5
g2 e 752 92 8.4 0.5 430 57 45.7 115 289  42.0 826 14.1 3.0
it ieu) 661 91 8.3 0.0 408 62 43.1 109 28.5 42.6 829 14.0 2.5
%R i) 684 92 8.4 0.8 441 65 45.7 115  30.4 42.5 824 14.1 3.0
Jiti & (A) ns ns ns ns ns ns * — ns ns ns ns ns
LB HTRE S hE I (B) * ns ns ns ns ns ns — ns ns ns ns ns
AXB ns ns ns ns ns ns ns — ns ns ns ns ns
WEFE CILREIC £ 0 B T OfEBRPED E, Tl DI E 2 W3 DI12IE, I % iR
WA, FEAEZE 32 O it F 23 BN M E 5 522 T&E 5 &) #kfEE (MR, 1984) RHRER O
[ZOWTIEL FEAR DR AR 3 H 20 HEEE T WEPVLETH D,

EBns e, AHES (1998) OME L FEILE, B
FEOFRAEIZ L0 BN 1 ~ 2 HREEEN -

(FBE3R), 2O D, HIEEZENLWE D
T2 2 ENEETH DM, FFICEEDD
PR VMBBERE T AR S BN A IR, B
DA EZ DMERH 5,

2 IBEH. RIEEXROERE - BRI LS.
INE., REICRIFTEE
1) BREE
BeFE Cix. XD L DR RIZ X
DRI 2 & L0 (1984) DA & [FkE
(2, PEYERR LA CMEIEYE i, MidfE e b i
FEECANRD LI L 7= 78, FHAEZE 35 o0 fi FH &
% 0.4kg, a5 0.6kg, alZ®ETHZ L
T, BB TNENSL D 2 EBRPL
Mol (85, 6, THR), MmAAENZHAD
L. =20 AY ) TiE, 3FEME B ITHE
YERR DU BN HELR T E 7208, T5 < S00)
TI&, 2008 4FEDOZ LML X 2 B & ORI T
botz, ZhuE, TS IR0 OpiF>h
DI & CHING, 2005) MEEE L TW5 &

)i
HiZmansg, [5E00 2B\, fEiE

,35,

—J7, FRZE RO HRFIc VWi, =

V) HFA Y| T 3ERM, [5< Eeh) Tl
2008 D HAEFE DFER TIdd 523, M fhfl &
3 A 3 HELE 3H 20 HEONEHRFLIC X
DU ED T T2 o 7o, FEAREE 3 13t F RE
ICE VI ERRER I RIETREIIR R D
(KilJF(, 1984) A3, 3 H 3 HEHODBIEIXZZXH D
N, 3 A 20 HEHOBIRIZARZESEG DM L
WAER Liz7e s, BEEUICIEZEN 72 <IN 22
ol b o LHEE SN D,

WIZ, SEIZOWTHD &, AL IIFRE
Rz E OB L VIR TT 5 (HF 5,
2001) WELH LN, FILESREL 0. 4kg/
aNbH0.6kg alZELTH, 3FEMED
ISR ERIT 1 MY IR T IR e n
Ste, — ), FIREFZEOMAREEZHET S &
TRKE R EERRIIEMT 58S (HF
5, 20018 E 5, 2004) & & 50, ARERTIX
YIN G (2006) &IRBRICFEIEZEFZ Ol &%
HLLTH, TEY ARV EERROEINT
72, ARBROFIH CIIFEIEEZ Ol HED
WIS W EHEE SN D,

i
FEEROWEIZLY , WENMETT5Z



N T=2 ) AT & THES SR |

Ep< L HEINT S 2 E R B MNTIR o T2 A,
FEAEZE R O EIIEIR Z R I 5800 &
%o BIRIZFRE . B FALERE oo
DI L D FAHI OG5 E%E (L, 1983)
IZEDEERT D, KA 5% (2008a) | 11 A
FRAERED (=2 AV ] T, kmEK
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Development of Blueberry Media Cultivation Using Unused
Resources in Yamaguchi Prefecture

Yukio NAKATANI, Shozo FUJIYAMA™, Takahiro WATANABE™*,
Miyuki OSAKI***and Ichiro KIMURA

Abstract: This study was conducted to search for new materials which can be
utilized as culture media for blueberry cultivation from among unused
resources in Yamaguchi Prefecture. Growth, yield and fruit quality of
blueberry plants grown in conifer bark medium were equal to those grown in
the conventional culture media, crushed conifer wood. The conifer bark’s pH
was 4.0-4.5 and its gaseous phase was 44-67%, which is considered to be
suitable for blueberry growth. Therefore conifer bark can be utilized as
culture medium for blueberry cultivation. However, crushed bamboo is not
considered to be suitable, because the growth and yield using crushed
bamboo medium were less than when using crushed conifer wood. The
mixture of peat moss and rice husk (v/v 1:1) is considered to be suitable as a
substitute for peat moss which, in conventional methods, is placed in the
blueberries’ planting hole. Blueberry plants raised in the mixture of peat
moss and rice husk and then planted in the conifer bark medium, showed no
differences between irrigated plants and non-irrigated plants in growth,
yield or fruit quality. These results indicate that irrigation is almost

unnecessary in this culture media.

Key Words: conifer bark,rice husk,irrigation
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BRI 1R E" P Pl —O— &+IERIE 2 30cm
”” ® (Brixt)  (g/100ml) A A A
BHEATA 2 500m 161ay 11.6b  059a 3.0 , L R
FHIERHE F2 30cm 1.49 be 13.2 a 0.58 a 24 H 34FH A4FH 54 H
¥ 750cm 1.19d 109 b 0.61 a ERE AL
ﬁ%@%%ﬁ%m 1.40 ¢ 11.9ab  0.63a H 3 kL 2 EH D 5AEH ITEI1T B
AR R R34 H LA B O E TR y
Y Al R Tukey D% R EIC LD 5% K HETH 7L (n=3) B O pH R
2R THHERICBIT AT ORER L OEHOE X
R (g) DR X
AR X HIFRY KAR it (cm)
FE* TE #t tE TE B TR E B TE i
FHERI E250cm 3.6 3.3 6.8 a" 9.7 12.8 225 13.2 16.1 29.3 8.0 176 256 a
BHERIRT A2 30cm 3.1 25 5.6 ab 6.0 8.6 14.5 9.1 11.0 20.1 8.0 10.6 18.6 b
P F>750cm - - 2.2 b - - - - 11.8 - - 10.3 ¢
SHERTF~7'50cm 2.8 2.5 5.3 ab 7.7 5.5 13.3 105 8.1 18.6 8.0 9.2 17.2 b
INEASHE NS NS ok NS NS NS NS NS ok

"7y ZRICEI LR O I 2RO TR THY . 71y 7 OiFiE30em, BATIEX10cm, @S35 E OIS LR %

ORI B8 Lmm A AR B8 mmbd L

BRI HR EDHIRE8emD I £ T, TRIZENED T Oy
"R S I Tukey OZ REIC LY 5% K HECH B2/ L (n=3)
VKL% K METH B RS NSIZAEAERL (n=3)

B3R BEXRTORHE R O =5
& AR e LBRFE (KEE

ey

L (%) (%) (%) (%) (g/cni)
SRS R 954" 46.3a 442 c 905 a 0.16}
o7 105a 348b 547b 895 a 0.20,

BHERTY  10.1a 275c 624 a 89.9 a 0.144
RS RENCIE Tukey D FMRUEIZED 1% K HETH & 272 L (n=3)

F o TN 27.5% ThoT-, KIRIZHOWTIL,
TRARER & XS EHEERT T > 7% 62. 4% L e b @&
VIRUNTHTTF v 7705 54, 7% BHERBIT RS 44. 2
% T o Tz IELEIZOWTIE AT~ 728 0. 20
%Embmm < BIEEBBIEIT 0. 16%., $HEEMT
v 713 0.14% ThH o7~
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AR BT 2 RFIAEWRATEH L7z 77— U — 8 MRS Bl O e sL

TERE 6 4EH O =M Mm a4 RITR LT, #
R T~ 7 50em X OJEAIT 34~39%., XAHIE
53~61% T v |, BEkHT & il L TR & 721k
IR BV o 7o, SHEEBHEIE 50em X8 XY
[7] 30cm X OWEFIL 27~34%. &FHIX 56~67%
Th O, BEXATL VIEFHEMET L, K2
T AHMEMDPED b, iz, U X0 FEFE,
WA, KAV S $HEERTT » 7 50em X & [FIFR
FE & e oTz, SHEMT >~ 7 50em X, B
30cm K& HIT, FEE FEBIZAERETRD D
Nigimnoi=, ¥~ 7 50cm KOREARI 23. 6%,
AR 43. 7%, &FEIE 32.8%. fRELHEIE 0.56
g/ mMThY, MORERX I L OEEEAT & g
LT, [EAEEEEENE <, KFE & FLBRENMK
Motz 7%, BHEERHEE 50cm XD TN HE
B U723 o 7R O c Bk L, K Chafn &
Nieinofot=d, WHEEIZ X 5 =M O flE
NARABETH - T,

3 HENAEMDEVAEFTICRITTEE

7o, Bt R KIS BT S ER 1B O RHE I
21.5em, FriEKIX 6.2 ATHY, ©— FEAKX
LR L TH o7, BHEERIA T 7 XX T
By 8.2 KThV, B©—FEAR LD D)o
7o L2, EFHLORGEM2FERIZITE —
FEAXERBRELE Rolz, a—b—HXIZD
WL, EM1FHICE— M EAXEFERED
HABFZRLICL OO, EHE 2 9 H ORfE X 41em,
FHEIL 2 ATHY, B— FEXRX LY HEI
B ole, B E L OVE — bR+ X
X, EM1HFH, 2R ELBICE—-FEARE
RIFRECTH T,

4 EKERAFHER., RE. REREICREF
&
1Y 720 OB EIC OV T, EHE 14
HREXUO2HEE L HIC, BRXEICETRD D
niginoic (4K ., EM2FEHOKKXICE
7% pF BB LOBAKEEZE SR LI, 7
A 10 A CHEEEICERAS Y | pF [ Z0Fho

EAE1FEHE 2HFEEHOEBTEE IR L XIZBWT b 1.9 U FIcik-nr-, 7H 11
WA T 6B ORI O =FE4S AR
. H WA & AH LR =R bbE
AR [ - & H & H SA 5 K :
(%) (%) (%) (%) (g/cni)
BHEERHE 2 50cm )@ 6.6 a 27.5 ¢ 65.9 a 93.4 a 0.14 a
FHIERI EZ30cm = 5.8 a 27.6 ¢ 66.6 a 94.2 a 0.14 a
TE 10.3 a 33.3 bc 56.4 a 89.7 a 0.21 a
7 50cm e 23.6 b 43.7 a 32.8 b 76.5 b 0.56 b
FHEMT>7B0cm L@ 5.1 a 34.8 bc  60.1 a 94.9 a 0.11 a
e 8.0 a 38.8 ab 53.2 a 92.0 a 0.18 a
" B D ESSemDE A E T, FIBIZZNED FOusy
WF 7 50emX LB DIEEAI10.3ecmTH 7= 1=, 2% —>DREELE
YA B RIZIE Tukey D% AR E 2LV 5% K HETH E 272 L (n=6)
Fo5#E MNHEMMNEFTIC KT TR
ERE1EH ERE24E A
R X e EHiE R (R f) K = FHhE R (R f)
(cm) (cm) &5t 20cmlL E (cm) (cm) A2 20emPh k-
Wytietet iz 21.1 a* 215 b 6.2 b 1.2 b 59.8 ab 68.8 a 66.8 ab 11.8 a
SHERA I A 23.0 a 28.2 ab 8.2 b 14 b 58.4 ab 59.8 a 70.6 ab 9.0 a
a—b—¥ 18.0 a 23.8 ab 9.3 ab 0.7 b 41.0 b 642 a 52.0 b 8.7 a
Py s b 19.7 a 28.6 ab 11.2 ab 0.8 b 59.0 ab 64.0 a 64.2 ab 9.8 a
B N A 28.0 a 31.7 ab 17.2 a 3.6 a 61.2 ab 68.5 a 101.0 ab 12.8 a
' —hEZ 25,9 a 352 a 172 a 2.6 ab 628 a 751 a 120.4 a 12.2 a

RS I Tukey DZ B EIZID 5% /K ETHE AL (2 —b—HIXDIHn=3, ZDOfHDX(In=5)
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A sER -

H225 8 A 156 HE TORKEIZOTNTHY
pF1. 8 X, 2.0 X, 2.2 XTiX, AIED pF LA Iz
ROT=DIEARDB L ETH -7, BIEKXTIE
2.3~2.4 OfPEEHES L=, 8H 16 HLIKE,
pFL.8 X, 2.0 X, 2.2 K CIEIMEM & EAKIZE DY
pF [IPTE OBUELL PRIz, BEEVEK X Tl
2.2 LN CHER LT,

EM3FHICBT A2INERB L ORESEIZS
WTIE, RBXMICZITRO 6ot (5

BEME1EHILA aEM2ERTA

3000 - BEH2HFA9HA BEM2HEALLA
NS

2500

2000

(cm /#)

1500

IriF

1000
w

@

=500

pF1.8 pF2.0 pF2.2 MV IK
V& 7K I A
FAX THIFHEBIO2FEBIZEBITS
YEIKAB DS I R 2 RT3
N ST BOHIc LV EEEDRN & &

Y (EH1ERIZIn=5. EH2FEH0IX
n=3)

2.5 7
2.0 1
1.5 1

o
[}

1.0 1

0.5 1

0.0 -
5/1 6/1 7/1 8/1 9/1 10/1

A/A

F5 X EAE 24 HICER T RO pF HER
Mek B3 GT (M ia) oBLHIfE
PRI ] b O R R EK I LU F o & 6 0
4/29~7/10;pF1.8 [X 1 [al, 7/11~8/15; pF1. 8
X 10 [, pF2.0 X 8[a], pF2.2 X5, 8/16
~10/11 ; pF1. 8 [X 6 [, pF2.0 X 2[A], pF2.2
X 1 [\l

= PEDESL - RIRESE « RA—S

6 %) . AREBRHIF O pF #iEE X UMK EEH
6z L7, pFL.8 X, 2.0 X, 2.2 XTI

5A 11 B25H 6 A 7 BiZh T THRAKEN D72
<, PFTED pF LA PR TR ZI TS T2, 6
H 8 ALK, pFl.8 X CIEMERT & VEKIZE Y pF
13 1. 8 LA TRz 72, pF2. 0 KB K T2, 2 X%
WEIZERN D722 LI 1.9 LR T
HeRS U7z, BEVEKIXIZISIT D pF L5 HHAIND
ez EH L, 6 A EAIC 2.25 £ TELZA,
6 8 HOBEMICL Y pFIE T L, TR
FIF L9LLFCTHER LT,

56 #K ERL 3 HIZIRT D WK RN
BERFEMEIIKITTRE

E-L\Ag

BRI INE 1RE OB
(g/#) (g0  (Brix%) (g/100m)

pF1.8 1334 2.06 11.1 0.40
pF2.0 1119 2.06 11.6 0.42
pF2.2 1305 2.09 11.9 0.39
K 1555 2.37 10.9 0.42

BT NS NS NS NS

" PFTE DpPEIEE LT g i CHEK
P OBAHTIV A BEDRN LR T (n=4)

100

50

[ 7K & (mm)

0.0' re—=u T T
5/10 5/20 5/30 6/9 6/19 6/29

H/H
%6 TEME 3 HICH T DD pF #ER
K EITR ST (M [ia) oLHIfE
FERWI R O R IBINEKEIEUIL T O L B0
5/11~6/7; pFl.8 X 58], pF2. 0 X 4 [F], pF2. 2
X 1=, 6/8~7/3 ; pFl.8 [X 2a]
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AR BT 2 RFIAEWRATEH L7z 77— U — 8 MRS Bl O e sL

z B

1 BEEMOFE. BHE. ESHHERHE. 1R
2. NE. REREBICRITIEE

SHEBHE R ICB T 24EF. BE, WEB LV
REMET, $HEMTF Y T ERBETH S22
EDD, BHEERE R IR HEM L L THEETH
LEEBEZOND, BHEEBBESENDEE S L
T EMpH DIRE LiBRMEOR INZET b,

— Iz, T—_Y = ERTI T D T pH O
WIEEX, / — g 722 Tlik 4. 3~4. 8,
VoA Ty raBIOT7EYy T A Tl
4.3~5.3 LI TWD (AF)I - /it 2006) , AR
HBRICEBWTEEM D pH ZFi# L7 A5 R, #HE
ottt Rz o pH X EMERS 5 AERIB L TH 7 /L—_
—OEFIZE L-HEBEICHMRBEE-> T
(3 3X) . SHEEMHEE O pH NEEE R 2 &
IZOWNWTIE, ZRETICWL OORER D 5,
Jackson & Wright (2009) 1%, ~ V@ pH I%
LR 5. 4~5.7T ThH DM, £DHDOREREIT K
3. 9I~L3FETKFTHZ LEHELTWVD,
Buamscha & (2007) (X, 7 AU RFTH U D
pH{Z3.7~5.0 TH Y, Fr LB L0 &g
FIZBWTIRWMEEZ R~T & LTWbH, ZDOERK
& LT, BHEOSMRIZ L0 i S5 AR
pH Z FiF 50, HAHVEIHMRCE v Eans
A A DNKFEA A L EERDD Z L TpH A
KFT2EB8ELTND,

AR CHERA U 72 $HERE oD pH X, IE %
BIAA L7-EME 2 4EH O R TIRVWE AR LT
2, ZHUFBRICEM OB EA TV D b
EZbND, AL (2011) X, AXMEZ 2K
WHERITHERL L7855 pH 1% 6. 13 Tho7- &
WMELTRY, ARBRICHWZBEL 1HEBO
pH i@ o= b D LRI ND,

—FH, o Ty a /) —Fong T
v a T, BEOBRMSENBRERIELY
LbEETHLIE VDR TEDL (Al - /K
i, 2006) | BEHuEER IOV D&M @R ED
S DRO BID, BEKATO S BEBE O K
IEHERTF v TR VKT b 0D (3K |
TEME 6 4 BIXSER T v 7 L RBRE CTh - 72
(43 . ZOZ LD, SHEEBR R ITEHE
BT v 7 L [RERICHEKEICENLTZBM TH |
BHEMICE L Wb BN,

- 46

SHEBB R DR S I2oW T, B0
EEETDLE ROEXFENITNLINT 0,
WY R HERIE AT Lz, T ORISR, Sk
w7 50cm [X & g LT, $FEEMMEZ 50cm X T
X, EF. IWEEBICFABRETH 20N, #13E
B EZ 30em XTI, EMEAIMIOET ., INEX A
BlZENT GBI, F2K) . ARBRTIE,

BRIOUIEICENRD SN EM2 ~ 34
HOBHFMESCREZFHEL TN,
30cm X & 50em (X CTENA U7-FRIVLA 5 22T
W, L2yL, 30em XKIZHU T 50em X & R LL 1
DAEF., INWENEOLNZZ EnD, HEROES
1% 30cm THAOTHDHEBZEZLND,

ek, HEMOBEICIT T = 2 — B R
BENTEY, 1572 (AHB,2009) | ¥ 277
Ay (FaA B, 2011) , 77 % F (FAH- )=, 1993)
LIZBWTAERHEZRE T Z EnHEINT
W5, UL, ABR CIIsH R IckB W\ T
EBEPENTZZ LD, T —_Y —TI3EF
FHEIFEZ 20, HHOWFEZ 7L LT
H, TOEBITLSOT N ThHEEZBND,

I A MEIZOWTIEL, RN TIESER T~ 7
1 m%, ks A2 T 2000 HTHEEL TV 5
HENH 0 | FHEEEICEEER T~ 7% 50em D
JE X T 254, HHEMICET 28 HIX
10a%7=0 100 WM &7eb, Ziicxt L, #HE
BHE R I DWW T, EBIINETH DL DD,
FEEECATTLZENARETHD, LR
ST, $EHT v L LT, L0 Rk
WA EANT L2 ENARETH D,

—F. I F o FITHoNTiL, $HERF v 7L
i L CER, WERNS-T-, iz, BMOA
WA LD EEBEZ O NIBOERLRD D
Nz, bk Z &b Ty FIEEEM &
LGSR0 sn s,

EBEENT v 7O OISR E 2D
LopHICOWTIR, Z—_Y —[ZHEL-fET
L2 GE3RX) . pH IFEBAROD
JRIR Tl 72y, BERIEIC S W TIE, #EERRTOR
FANEERB R LV @bl D (53
#) | EHEERZIIHEE R - EBEZBNRD,
L L., EHE 6 4 H O%AR & FLBR =R 1T Bk AT &
DKL, XK LI L CTHLABICEI» -7 B
45FK) . Fo, BEHOREI LM KV #ENr-72
(F2Fk) ., T72bb, T v 7 50em X Tldsk



HARSER - RILE = PO ESL © KIRESE - AR 1R

FAEHARIBT DI oNTEMMB SRS, £
nIZE bR, BRI TN 72 & HEE

INs, ARBRTIE, HHHoES & =ZEOMm 0
BAELERE L TR Wnizd, MF » 7 50em
XAZH T 2 EKMEDEL T VDD 6l =
STEDFHA LN TRV, ERE 2 ~3FEHIZIX
BEICBSMERNME T L, TORE, AERRZ K
LT ARESED B B,

INEMENZ SN TH, Wi L0 e
TERBENTZZ ENRRO—2& LTEZ LI
B, TOIEMNT, EHEA4ERS 6 FEHITHT
THIRARRERNTER L7226 230 B U E M
TLEZEND, EHEOEAERR, HDWVITH
EARRZREZLTCWEAREELE X 5D,
Z DRI OWTIEIA B T2,

2 EANABEMDEVNVNEBICRIZFTEE

E— hEADNREEM & L CHRBEEOEM %
BELIRER., 2 BICa— e —HKOAFER
WEBRE ST (E5R) . MARELEER (1997)
I, I—b—HOEFHEERNE LT, £HEK
FOWAEI LD ERIERE L OAEFHRERED
BHEEZXT VD, KRBRIZEBNTH, [k
BRI L W AEBHENL Z > 7= alfetEndH 5,
—Jh., a—e—MLSNOEMIL, E— FEX
ERIHEOEFTEZRLIZZENS, E—FEAD
RBFEM E L TCOFRAM G TE S, 209 b,
EMAEATLSTWI &, BB Lo
TN LD, B — MER &L %
BETORALTEEMBAELTHD, E— TR
DA 2 1700 7200 L /& A4 O ] &
ZA0L R, A E 180 A 10a EAET
LHE, B b EADYEENFRIRBEZT D2
ECHI SN S 2 A MIK 3 THTH D,

3 EKIERAFHEBERE., WE. RERKBICREF
#2E
FRRORBRIC I 0 FE L S SEERR R

LFOE—bhEREWREDIREEM ZHNTT

=Y — Z s U756 0wy 72 K EE RIS

DWTHF LR, BEKTHAR., INEIX

LI T,

Haman & (1997) (%, ¥ ¥ nAg T v a 7L

— Y — 2T, VKBGO KSR )

73 15kPa (pF #9J 2. 18) 3 K T~ 20kPa (pF #9 2. 31)

v, 10kPa (pF %9 2.01) THAFH. INENEN
Tl EEREL WS, ZoZ &, B
A7 ¥ 2B DU IR EKEG RS pF2. 0 2
ETHHZEEERL TS, F4XKD LI,
TN—_Y —TIHEM ORI BED S H, 7
A ERETHET S 1 RBEED K% 5D
b, Flo, RRIZBIF DY N T oD
A6 AR THETTHD (M
H,2007) . 3 7ebb, FriEfhR, &, REML
BB E RIFT OIS AnD 6 A DR
KprtEzZzbND, KRR CTIEM2HEHDS
A0S 6 HICHEEICHERNH D, pF 1XHEEKT
b 1.9 L CHER L=, $7-. & 34H
i, EM2HEHLKEL TSNS 6 A LAE
TORERNDR L BEKXT6 H RAJIC 2.25
FCEALEZLOD, LT 1.9 LI THf
BlLic, ZoZ nt, ARBRIZEHIT S HEEK
X Clix, AFRCINEICHEZ KITTIEEDTRN
KEFA B LRI Do T o2 EHEZR S h
Do
LEER-T, AKRBRO L ST ong Ty
VaDEAEE— FNEA LR E OREGER 40
LTHOLNUDEM L, BékT & SHEB R3S
MU EM T 256, BE OK[RSEMET CIdEE
KTHENATRETHD EEZBND, LL,
HERF I DA I 20 2 57 8y b7 A T
%, B RERADTZDITEANBLEICRD
RN B D, o, EHEBZICHERN e, B
HBEERET 255120, KNP LETH D,

=

WA RNORFHEROF NG, 70—
— DOEFHIREF ISR ATRR 2 i 7= I @M 2 HRSR L
770
1 BRI R I OV, SHEERTE IV THE

T v 7 ERSOAE, NER L OREL

B bivic, SHEEBHEIEZ O pH 1% 4.0~4.5

THH., THIL 44~67T%TH->7-, ZD LD

7RI, pH MRS WBRMEO W A 4T

T N—_Y — 2@ L TW5D, L7zn-oT,

SHEERIHS 21X 7 L — Y — D RS R 2R

AR CThDH, —FH. MF vy 7FiconTiL, &

T S L TAER., [NEE I -

o2 & h . BRHGRER I3 S e,
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3 SHEEMTII L &2 30em DJESIZHER L, B — R E
A LW E DIRBEM 40L THLNLOFERK
LW ARZTEHE LIS E., K LEX S EE
KETEE., IE, %%%E AT LN
ol Enh, BAKIZIZERETH D,
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T ZMRFEZ RN VRS V7 RO
AR LB DS R (58 2 #)

HEE 7 - PR - 7T RFIA - B —

Improvement of Vitrification Method for Low Quality Bovine
Embryos

Masako TANAKA, Nobuki NAKAJIMA*, Kazuhisa TAKESHITA and
Yoichi FUJI

Abstract: Experiments were conducted to improve the vitrification method for
bovine embryos graded as low quality. The optimal conditions for vitrification
of low quality embryos were examined by the evaluation of the toxic effects of
cryoprotectant with a high concentration on the viability of the embryos. In
the first experiment, when the low quality embryos were vitrified and warmed
in two different volumes of vitrification solution (0.011mL and 0.006 mL), the
pregnancy rates after embryo transfer did not differ significantly between the
two groups (70.6% and 62.5%, respectively). In the second experiment, when
the low quality embryos were equilibrated for 60 sec or 30 sec in the final
vitrification solution (50% cryoprotectant) and then vitrified, the pregnancy
rate of embryos equilibrated for 30 sec before vitrification tended to be higher
than that for 60 sec (66.7% vs. 46.7%). In the third experiment, when the
vitrified-warmed embryos were equilibrated in 5% ethylene glycol + 0.15 M
sucrose or only 0.5M sucrose, the pregnancy rate of vitrified-warmed embryos
equilibrated with 0.5M sucrose tended to be higher than those equilibrated
with 5% ethylene glycol + 0.15 M sucrose (88.9% vs. 55.6%). The present study
indicates that shortening the equilibration duration in the final solution
before vitrification is effective. Moreover, the dilution of cryoprotectant in the
sucrose solution without ethylene glycol also improves the pregnancy rates of
vitrified-warmed embryos. These methods may be applied to the direct
dilution method of vitrified embryos in the transfer straw for practical

transfers in the field.

Key Words: cryoprotectant, direct dilution , sucrose

¥ — U — R @A, ARG, v - m—2 X hr—ARER

& PR EPRATT D 2 L D3 ATRE/R T2 D, FRICHE

i

JEMORBRENRKEWMET V7 RosigiEs L
H T ZARAEEIL, KERICH R T A E L2 REUE - L0 AR T S PR

,49,



T MR L WD R T 7 RO AAFVER LAt ot B (5 2 )

THEASNTEY, ZNETICE L O
MoEEA RFHEEHWTCHmEN RIS TWVWD,
W OB EORBAE BN T, K7 7 I8

(Fair IR) % 7 Zb{RAF% . INiRRELE L <4
FER L OVESEBMIC L D2 ZBRE
. WEROERHAELE Direct 1) L0 bEN
TR F BTN D (D, 2009) . Z AL
X0 HERTIE Direct IECTORIFITHE S /e e L
THRE SN TITHEEI N TWIKT > 7 BRE
HEHATE DX D270, B TREMRZ BN &
B ENTE,

—F. BT AMURAFETIE, SIERE O EA]
% A CRGE R IR N D K & it o35
ZAECIELO, MHHRFD S 76T HRA~D{k
SRR 2 WD T S D N EZIRE & 7
%o Flo. AT AMUIRKE TILEIRE OMEAH
IRIZIRE LTV B 720, IR RRERE O 5 T8
ikt H 7 AMURTFIRICEE 2 5 2 2 EH & 72
% (&5, 1996)

PLEMN AR CTlrX, (KT > 7 RO AAFEHEM
EEBEHE LT, Y CHEEIEM L T\ AT
ZACRAEIE DL BT 2 2 & TEIF DS R
ZHE LT,

MHBELUVAE

HBRIT 2009 4ED 5 2012 AE DRI FEHE LT,
HERARIL, FEBREICLVERLZ7THAD
BEMMEANEZ vz, B L 7ZRE, [EEE
A4S TETS ~ = = 7 /b ((ERIVE N S PERiT
e, 2001) ICHESEWEAHE L, Fair O
Fre T,

SRR, YEBLOMEZO 7 HAORE
Ffl, RNRAZA R, RHFEORBEEL LV
RRPEA 2 =,

1 A5 REREE
BT ZARAEEIE, TIshimori B2 X % VSED

[

—L (1cm)

Wi o

VSED

1E% vy (Ishimori, 1993) | MHEA DA b o —
WNABRIEIT, ZNAS B I OFRKIL S O FEICHET
THEhE L= (k1 &, 20055 /NA &, 2001) . HF
2k & U CHi RO RS IPEIM A RR (=
TIVFT 7 ARSI THE) IZ25%=F L
TV a—b, 25% T AFINANLT +F%T REHR
MU7=#k (LLF. VSED) | MHERAIAIRIE L LT
T VFT 75 %=T LT Y a—),
0.16mol /L va2—2Zva—2Z (LLF. Suc) #IE
iz (LLF, EGS) & vz,

FN L7=iE, =7 VA7 v 7 THRE L
B, BRI U7, Al ~O X, £7
0. ImL @ 50%VSED IZF L T 1 43 [f Ml < W7 1%
0.011mL ® VSED I L, EHIZH 57> L EGS
& VSED 25| LT\ 0.25mL 77 AF v 7
A ha—NIZHG] - = LT (1) | K&
REFR T A LITEE LT, BoWs1E, VSED |2
BLTOLIREKRERED A LICEL £TE 30 B
DIWNICER L, HAET20REE L%, A
b —Z R REEFICEA L UL DT %,
AGRERD T T AU D FIEE T 5,

2 FOMER L UVXR bO—RFHERZE

7 7 ZACARTE IR O IR 3 K OV # A o 7 IR
X, A b —NHIREICLVEmB L, A A
—HIRIREREP LR L TC8BM=T YV —o
VT LT 1% 20C OKRFITEAN LT, KEEDITE R
L7ebA ha—ZKRNnbE0 H L, Mieils
FfoT1~2EA<IED FALTH T ALk &
MHERAIFIREEIRA L%, v— iz kgL
THE 200CKFIZ 3 MFFEL T, A hr—N
A % AR L7,

3 EDBHEE

Ak a—NThHNR RS L ONMmEAI O AR EZ1T -
Tei%, #1E#% 7 B B OZRFICHERBIEIC
X EERBA LT, IR E X, B 40 H B
(\ZRR B2 YE I K 0 i LT,

N

(5cm) e

7o =

A

%1 BT ZMeRAFE (Fik) O b e —PHK
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BT - R - P FRA - B —

4 HRERDIERK
1) HE&1 HASRIEBDOE=E
MER 1 & LT, REFIZA b —NITS]
T HH T AR O B2 E LT T A7
ZeF2fE U7, #15CIE 0. 011mL > VSED Z{i ]
THN, EiEE LTHEED 0.006mL THEH L
776

2) HER2 MERITFEREOERE

HER 2 & LT D 50%VSED ~0 i
Z R LT T AR T A FEh LTz, AT
1% 60 FNRIET 28, AlEE LTHEHD 30/
THENi L7,

3) HER3 MRAFREDE—IL

Ak 3 & UM AIA IR 2 B — 1k L7z,
FAETIL EGS ZfEHT 528, ZikE LT EGS
DLV IZTF LT ) a— L xR\ E—
@ 0.5 mol, /L Suc THEhE L 7=,

#w R

1 5AE& 1

&
ZHEERIT, HIE (0.011nl) TIX 70.6%., A

T 2B & e & =8 (0.006mL) Tl

ASRLBDBEICK HZIEDL

62 5%( ﬁ'ﬁ%‘ n_a_i‘l:; B‘h\y) ﬁ)ﬂi}?ﬁ)O?’\_o
Flo, MOBEEAT—VICLH5ZRE LD LN

minols (H1ER)

2 HER2 MERAITEHEFFEOERICK 5 ZHRE
)d:

ZHRFIL, WIE (60 B) TIX 46. 7%, Py
[l 2 200 (A L 722815 (30 7)) TlL66. 7% T
bHol=, AEZTENST-N, BEEZHAND L
SRR EVMER DGR b, ®wiEB X O
HEEBLLDOXTHIENHER I NN, ZhE
- WMER L L, MOBEAT —VICL DRI
BN T- B2k |

3 iER3 THEFIFREDE—LIZLLHZHE
) d 33

ZheFIL, Wi (BGS) TiX 55.6%. Al
FRE L CH—? 0. 5mol /L Suc Z =24

F1R VT AMEETRIFLTART v 7 IROZRETE « WU B R O3E VI K 5 ik

FRBR X REAT—V  BMEHK  REH hRE (%) WEEK

(3B ES N 6 1 66. 7 0

RA i .
0. 006ml WA A ! 2 50.0 0
(Z£1k) [a%4i0) 6 4 66. 7 0
G 16 10 62.5 0
% 5 TR 9 6 66.7 0

) HA AR ) E 5
0.011nl WA 4 3 75.0 0
() A 4 3 75.0 0
it 17 12 70.6 0

W2k NI AMEETRAE LK T > 7 RO SZIGME « SEE R 0OE VI K 5 i

AR X REAT—V BB ZREK ZRE%)  WEFK
3 N 7 4 57. 1 0
308 W AR e 6 4 66. 7 1
(2235) VA 2 2 100. 0 0
7+ 15 10 66. 7 1
5 R IR 6 3 50.0 0

9 R

60%) )39 A 2 1 50. 0 1
HWik) VR 7 3 42.9 1
at 15 7 46.7 2

H3EK HTAMUETRAF LTART > 7 ROSZRGE « IHERAIABIE OE T X 5 i

BRI REAT—Y BB ZRER ZRE (%) WETK
E3EEEN 3 3 100. 0 0
0.5M Suc W) IR AR 2 2 100. 0 0
(ZIE) VR A e 4 3 75.0 0
7 9 8 88.9 0
e Fe F R 6 3 50. 0 0
BGS 390 A 1 0 0.0 0
(#%5) PR e 2 2 100. 0 0
At 9 5 55.6 0
ETIE88.9% CThoTe, HEEITHED LR
STEbOD, BEEEZRWD L @m0 $7b>1%%
Niz, T2, MOBEAT—VIZ L DHERITE

ool (B3FR) .

z B

ARl R O R~ DN 2 Bk T 5
ZEEAME LT, YEHOBF DN T AL
B (EE) T LT, fEEEnENE XT3
o@%%%mmfﬁu$%ﬁmt&_%\m@
F A R ] s K OV A A BRI D 28 B &
PERTOFEVE L U b Z MR EVMERI 2GR O %zh
720

AR 1 Tk, eI SIT 5 T T Ak
(Wm)a%@Wéﬁﬁ@L%OEMLXFH~
BT DT 2AMEIETIE, %< OFFFERERE T
H 7 A 0.016mL & ILICRERSILTEY
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T MR L WD R T 7 RO AAFVER LAt ot B (5 2 )

UINFI 5, 20015 /NH 5, 2004 ; FHH 5, 2009) | —
W72 FH L 7p o T 5, Alnl, Wes[§ 5 VSED
% 0.006mL £ CTHE L2, ZO®EIZBWT
TS IR R O UGEE R 2 RO 72 Do 1o, U4,
T MM B % /MBI S T3 & LTy Z
AF Ny Tk EOBEERRAFIEN T2 B3
EhTHEY EEH,2010) . (RO T T 2Ll
FiEE MW L5613, BEFEORS S HEE
LTCHEREBYDRENEE L EHLZ I
776

PRAZEABR 2 Tl TR~ oD V-l R ] R0 4
A 1=, Ishimori 1% 50%VSED ~D IR D V-1
REFEIZ DWW TR TR Y . INE% OEFEIL,
AR 1 2 E I 2 0 DORITEB W T 5 DX
FOVbLHFECEPoZEREL TS
(Ishimori &, 1993) , A &5z, 50%VSED
~OIREREZ 1 0 LT HFENRER LTS
D3, SPHEIRETA] & BRI AAE L 7o i 13RO BT
W, ARl 2 ONIRER A 30 FPIZRLHE L 7o
&2 A, K 20% Dz IR OUEHN AR DT,
AR AT E D & IR~ D AR S AT
e mEOREICEBNTHEZTF LY
2 — )L 7% EOMEA S #EENCZ2%E LT
WG, BT ZERAFER L OINME#Z DM 47
HITEEBEICKRTTLIZERAEDDLEN TN D
(Otoi ©,1998; %578, 1996) , L7=»-> 7T, it
B~ O AR RN T LT DI E R WD
TR BATEA 2R & 5 7 i) 7e
IRIERE 2 RO LN H 505, ALY 50%
VSED ~D i fE1E 30 R CRIEZR W2 & 28
R E Tz,

BRI RRER 3 T, MHERAIAIRIK A Suc DI
WAL ExmifLic, 7T AMUfRfFL
TR, IR . YN NER O MR & R
HZENEETHDLIN, I OMEHAIAROEEE
TR DAL FEANT L - TH U 5B EE DR
IC L DEEEEMT D720, Suc 72 & OFHE
WU Tz @R R s g2 e 72 5, AR
W= BRIEIE 0. 5mol L Suc B L OVEGS TH D
N, RBEEERE LTz & ZARIE DY 908m0sm,”
kg, &2 >1,000m0sm kg THY., EHH
RN AANET OE S U S TVl DR G AY

Murakami H 38 L ONSzell HOEFEIZ L 5 &,
Suc IE~DOLZERFEEEZ BT D0, RESR
JBRFE 72 EEY) 70 24 N THWILIEIR O A 71k

EEODHIENTEHH (Murakami o, 2004
;Szell « Shelton, 1986) . 4 A{bik (Saito
5, 1994548 5, 2005) LAWK (HH 5, 2009;
/NE B, 20045 8 5, 2010) IZERINL CTHWS L
TW5, A8 0.5mol /L Suc H—DFHUK &
FAL7Z& 2 A, HERD EGS (TR THI 30% D%
MEROUEME 2R D7, Kasai HlX, v 7 A&
SRR I\ THE & DA 0D 5 18 FE % 7~
A, ZF LT a—LOFEEEN KD
ERLTWIZEWMELTWD (Kasai 5, 1994)
ZOEBMEORSEZBETDHE, EGS DL H e
TF VLT Y a—NEERRINKESER LY
A, Suc H—OAPIK & g LT, MHEA oA
BRIT L VIR & EGS 23 FHRRABIZ 2 L 72 & RN
W= F L7 U a— 3T L 2
BN TWDIRIE L E X b, BRNIC LT/
BEL AT LM ZZATHDTD, Bhik
DRI E > TEFELL RN D EHELE I T,
—J5C, Suc HL—TIE72 < EGS @ X 5 IZIMHEA]
& Suc ZIRE LTe i 281 L T 2 iF5Ek
BIIZ <. T EhmEZiRERRESNTND
Z e (BB, 20065 /NH 5, 2004) | ARIE
DN DN TITAH b Z ER TR 2
VR H 5,

H T ZCRTFIEIC DWW TN CTOIGH 25
BT 5 & A E A e —NAR L CE#ES
ECTEDZENEELY, WBEORSE T, M
HIBIRIZ BN TH T AMERGFHZICA b —NFA
WEeFEfL7L Z A, @7 7 WRTIEEWES
RBEIOZBENMGONTZHLOD, KT 7 I8
TIEHFLIIRTT2BMARO bz U
5,1994) , SEFH A~ ORBRTIE, AEETRD
BT bOD, R 2B I UN3 OEESE
HANWDZ ETIRT V7 IRIZBW T HZIRROM
SRR S AU, TR AR ] 0D S F X O
HHRIFTEHRIR OB Iz Y, BT 2MURERD
I« A b e —ANAEREOZ BN\ B3 25w
REME RIB STz,

H T ZAMEBRAFE BN TE, B 7
VU BB AT — VI L o TR ARLT RIR D
KR, PR C@EU RGN RS (B
78, 1996) | KWFFEREREIIC X 0 SRk TR G
INTWD, A hr—RAREIRZEDEZDOE
BB O FEIIHACOHAICERTH ST
b, A%, BB 2B L3 OEEEZRY AN
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HH BT - R -

DOBMEGS A B TR ERT T2 &L
THEY., H7 AMUREIFEEOKRIZ XV =7
WROLRTFEAMTD—Bh & Li=uy,

=

K7 v 7 I8 (Fair IB) OLRAFIZIZA 7 AMbAR
FIENEHTH LN, WHARNICRE ST 55
IR EE DOMHHANIMIEGE L 52 2R & 725 1
DRETH D, ZOMERIEZER L TZRED
M EZX L7202, HETEmLTNWDLHT T A
fERFE (FE) OBBIZOWTRE Lz,

AR 1 L LT, e ITB 5 0T AR
B4 0.011nL (F5) 205 0.006mL (Z89%) 123
L7, MR, FIEN 70.6%, LD 62.5
% THBEITRDON -1, Bk 2 & LT,
50% 71 7 ALK ~DEHRFE 2 60 > (FE) 2
D 30F () ITHEHME Lo, =1, HiED
46. T%IZxF L TEYET 66.7% &7 ERGEROH 5
iz, RER3 & LT, MsAARKEZ 5 %=F
Ly 7 ) a—+0.15 mol /L ¥ a—2rm—2A
(FHE) 775 0.5m0l /Ly 22— ma—ZAD I (%
) AR L, AREROB—bERF LIz, %
RERIT, HET55.6%., A{ET88.9% & v a—
70— ABM—OFRKE RN EICm EL
7o ETORBRIZBNT, BOFEEAT—VIT
LD ZERITRO Lo otz

L ED G | TS - R [ o0 255 Js 2 OV R
FFREOE—LIZ X0 . H T AR DN
I+ A b —WNAIRE OZ YA H B35 ATEE
PENRIE STz, A b e —NAERB L OE D%
DEEBHEO FETHATOICHIZEHTH S
72, A%REBR2BL N3 OEELZTY A,
BB 2 ER TR EZ BT T 2 0ERH 5,
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Labor Saving Preparation Technology for Rice Soft Grain Silage
Tomoko FUJI, Ichiro AKITOMO, Yuka OKAMURA*

Abstract: In order to use low-cost and labor saving technology with rice for
fodder, we investigated a method for the preparation of rice soft grain silage’s
nutritional balance, preparation life.

By using a 60 1 plastic drum can, rice soft grain silage was preserved for 6
months without additives.

By using a small plastic bag, we fermemted the rice in four types of additives:
lactobacillus, molasses, lactobacillustmolasses and no additives. Where we
added lactobacillus+molasses, the fermentation was the best.

The pH of all test plots does not rise after 9 months, the quality of rice soft
grain silage was good, but white mold grew on the surface, the quality of rice

soft grain silage was decreased. So by using a small plastic bag, rice soft grain

silage is the best if used within 6 months.

Key Words : lactobacillus, molasses
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N7 == R S Wake MY NG ST/ I Y70)
RFT A O MRS O i S S PERE A A L
TEY ., RBIEFEEHIE D 5 5= O @ e
HENEBE T D, £z, EERBEOMRILND
AN L T B3R K -SSR M 2 5 T L 7=
B KD AEFEITFE LI L TEB Y . ERE 23
FEORFOHFFEEFEIT 307Tha £ TR L TV
Do LML, IR ORI TERK L FRED
TARAE A —F2EH LT - W 233
MTHY  ZDa X MIEPREL 7> T D,

AR, fREHRK O T - Ao —FkE LT
VT RN A oA L— D ORI D ST S
U GERFEERE, 2012) | & MO FBRAFIERERE 02 5 b
WE SN TS (R, 2005 ; &4 65,2011), L
L, TNHOHETIE, TR AL %

THZERKRBD N T AR T ER WD T
b, EENEHEE 7o T D,

2T, AR OREGE VT, K
FELER 2 4T3 Tk =2 2 MY 7 b
7oA A L=V RS 5 RO TR
L7,

MHEELUAE
1 EXEREARE
Rk 21 4F 10 A~k 23 48 A

2 VI LT LA VYA L—CDREAEE
1) 75RAFv Y FSLEICK SRR
Rk 21 & 10 A b o kel B EE o [ERE 193
7l HRAWT, IR ORK 2 REEE - R
HHE OB A

,55,



ARV T N VA A L= DE TR

WD FEFE 60 Vy MR TTAF I KT
LAFICEEOEE L, AEICRT LT,
2) RYRIZKHHEH

ok 22 4F 11 H | BMTiED ek 193 =)
ZRWT, IUREELRE ORK & REL M - AR
DOFEF. BVUL0.1X550X900mm) |Z 18kg T
ORED . FFEUSINAEZ N 2 721%, EHoZER
EHRD TP EE L, AR RN
R BEICERE Lz, k. ISINFo
WIMBENEIZONTIH B 1RO LB TH D,

1 BINFOEINEE
ALPRX AR+
AL 7L
LA B % 1% (5g/1, 000kg)
B P (100kg/1, 000kg)
LR + BEE FRERIEE TN
3 AEIER

FABF RSy . A L—UE (pH, 7 U —
R REOREME, YT N A oA
— VO X k

MELBOBRBMEREL Y 7 LA YA L

— VO a A M, RV
XN bDOEHH L,

HREUVEER

1 AR — RS RUKBERE
1) TS5RAFv9 RS LEIZKHHR
fAB— RS & 55 2 /IR LT, IUHEE 1%
DOMDKYE BT 28.6%, Y7 T LA W
A L=V (BUF, IS6S)&Evo, )tz 1 4 H
%, 3y A%LEBIT2.0%THY, A L—
NI L DK EBOEIIFE O bR o
776
Fo. REWIRDNE L 2 D126V, IR
BT TR = REY (LU, INFEJ & W
J. ) EEITEA U, M B L 72,
—IXENT ., BE DY A L — D FEEN LT
B &, FLERREEIZ LD . NFE O 5 HKIEM R
AL OFER Sy IR T L, FHRFIC
RIEEOHMHES BN INT 5 & ShTnb
2. TR E —H L7 McDonald, 1995),
BREIRFD pH 255 1 K2R L7z, SGS FiEE 1

,56,

H HABOPHIL6.39,. 3 v H#&1L5.84 L7201,
HLEATH OHIFEIZ L0 pHAEME T L7=,

(pH)
6.5 A
0. 39
5.95

6.0 A

5.84
5.5 - : .

1% A 3»H 6 » A FHR%)

F 1K BAEKEOp H
2) AU LB

ARk — My 2 5 3 RlTR L, INHEE
DKy E BT 26. T% T - 723, PRAFHIRI 2
33 AEFTIRTIFEMIT R, TN
% LR E BT HEmA A B, SGS
FHEAE 9 5 H TIX 27. T~31. 0% L 2o 72, %
7=. NFE SEiX, 71 5 ABIZTRTORK
TRV L. FRRICHBAES BT L7, £
DOBITRFHIM 2B L TH, NFE &8, Hl
MiEZE L bIT, ZLOHBIIH DL HDD,
K& Bt noiz,

Dbz et RUERICL AT
%K%y, NFE M OVHHRAME 5 5 D By ek 91 R oDk
WIZHER S B X, 7T AF v 7 KT AEIC
LRI BI 25 G L RiroT,

COHBELT, FTATF v IERNT AR
ICHARTEHFENRL 2R VIEOLE ., B
%1 » A B £ CIEALBREEE A ICHEST Lz
D, EAVLIRIXFLER SIS &> DRI S 4
T2 eMmMBZ BN, 7B, 35 ALK
GRS LB OV TS 2 R H
NEETE o7,

FALFIX OBAERFD pH EZ 5 2 IR L
7o WIFHNOBAERICHBNTY, EAFKX L
FLEBEE AT AT, B X & + LB E X
@D pH PMEVME & 7o 70, T, BEEX L FEE
+ LR X & Lol L7235 a . W OB E
IZBNWTH, HBED pH MRVMEE 72572,

ZOZENL, RV 5T H AR



COPE S TE S 35 % )

RS AT« BRAC—B « [T R

(7 AF v 7 RT LEICK D)

(HANZ: %, K LN T e 1)
Koy HER CHARRG  NFE CHEHE MUK DM
INHEE . 28.6 6.7 2.8 79.0 7.1 4.4 71.4
1%H  29.0 6.7 3.0 78.0 7.8 4.4 71.0
3 H  29.0 6.7 2.8 74.9  11.2 4.4 71.0
#34%  fE—ikAy (RY&RIC K 5 )
(AT : %, Koy IS IS o)
X 53 K4y CHEB HAEN; NFE  HHE HIKS DM
INHEE % O RELEEW  26.7 6.4 2.7 71.6  13.5 5.8 73.3
I LB 26.9 6.3 2.6 69.9  15.3 6.0 73.1
FLEE 27.3 6.4 2.6 69.0  15.9 6.1 72.7
1% A
B2 27.2 6.5 2.8 67.5  17.4 5.8 72.8
LR +PEE 27.0 6. 4 2.7 68.6  16.3 5.9 73.0
piLP U 26. 2 6. 4 2.6 76. 6 8.6 5.8 73.8
3 5 FLER I 26.5 6.5 2.6 75.6 9.4 5.9 73.5
b= 27. 4 6.5 2.5 75.0  10.2 5.8 72.6
FLEAE +BEE 27,1 6. 4 2.5 75. 6 9.5 5.9 72.9
AL BR 26. 8 7.2 2.5 74.3  10.1 5.9 73.2
LI B 27.0 6.8 2.5 75.0 9.8 5.9 73.0
6 » H
b2 28.5 7.0 2.7 75. 1 9.5 5.8 71.5
FLIRE + & 30.6 7.1 2.7 75. 3 9.1 5.8 69. 4
LB 27.7 6.9 2.7 71.4  12.9 6.1 72.3
LI 28. 3 7.0 2.8 72.0  12.0 6.1 71.7
9% A
B 29. 2 7.0 2.8 73.1  11.2 6.0 70. 8
FLIBE +EE 31.0 7.3 2.8 73.0  10.9 5.9 69. 0
(pH) R CThoTeDlL, FEEORIMC LY | g
6.5 1 e R B4 _ﬁjﬁéhéﬂd*‘riﬁ
D e TN S,
6.0 - . KAL) DTN & [FSE DR 5S4, Fig
R FEEDMEE S L, BEMRGHICEI N
5.5 - R L gD, 1960) AEZ DAL, X b ICHLERE
EPFMT 22 LI2L 0 FERE O OTES)
5.0 1 A &, A PR R BEANEAT LTz (i
4.5 A%, 2012) Z LB 2 HD,
F72 FAEN D 3[F % E TO pHEIZ DWW
4.0 TIRELWEBTZRD HNT, A L—I 8,

1»H 3»%H 6xH 9»H Gk

2 BHEERO p H

REE RS D5 EMETINT 5 L2k Y,

SGS DI

7,

F7.

s E A LT Z LA BN E R

HEOLDOTRME Y b, HEFE -
VIR -+ SLER EE A WS N L 7= 07 28,

FEWESH Y

,57,

B & BAFIC
B
BB L OBREr SO 7 Y — 7 3 M &
FAKNTR LT, BERFDO 7 U — 7 3 &01% 63
~100 AT, Wiy TR & &b 60 mLL
F(HE5,2009) TH Y FHEWEIZRI TH
o7, Fiz, BAE 3SERE®ZOFENRD 63~96
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(pH)
6.5

6.0
5.5
5.0
4.5
4.0
(pH)
6.5
6.0
5.5
5.0
4.5

4.0

ARV T NI A YA L— D8 T R

=1 1] 74 BRI 3
_ | AR 4 A) | e 6(1351{) _ | GA%3 v A) | e
—e— Lk ' —e— Lk
- JEH - fEH
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Research on Production and Use of Recycled Compost
Akari TSUTSUMI, Tomohide OGA*, Ichiro AKITOMO

Abstract; Since the supply and demand of bed materials were limited,
production of a recycled compost and use of the recycled compost as bedding
were considered for the purpose of it being a safe bedding material.

When the production method of the simple recycled compost using the rotary
for tilling was examined, the accumulation temperature in a composting
period showed a maximum of 58 °C, and moisture also fell sufficiently.

Moreover, the coliform bacteria count in a compost decreased with the
passing of time, and the coliform group fell to 6.5x104 CFU/g below the
apprehensive level (106 CFU/g) which mastitis arises. Therefore produced
recycled compost which can be used as bed must be kept below that level.

Moreover, when recycled compost mixed with sawdust in the same volume
and used as bed of Japanese-black-cattle of fattening cattle, there was no
difference in an experimental plot and a contrast plot regarding moisture, and
coliform bacteria count and the degree of compaction.

Considering the results mentioned above, It turned out that the recycled
compost could be produced simply by using the rotary for tilling, which could
be used as compared above with a simple mixture of compost mixed in the

same volume of sawdust.

Key Words: coliform group,moisture, accumulation temperature
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The Influence on Growth and Flesh Quality of Fattening Pigs by
Using Rice for Feed
(Second Report)

Akari TSUTSUMI, Yoshiko SHIMADA*, Ichiro AKITOMO,
Yuka OKAMURA** Tomoko FUJI,Akira OKAZAKI

Abstract: As a fattening examination of the pig using the rice for feed, a
substitution of 30% of the weight of rations for commercial feed mixtures was
carried out and the influence on growth and flesh quality was considered.
Although the rate of crude protein fell by mixing the rice for feed in the feed
at this examination, there is no influence in DG and change was not observed
in a market age nor carcass results.

When feed demand rate contained the mixed feed with rice for feed at a
whole fattening period, influence was not found, but when used in the second
half of fattening, quality worsened.

The fatty acid composition of pork which is monovalent unsaturated fatty
acid became high, and it was expected that the flavor of pork would be
improved.

Moreover, at economical efficiency, the feed cost necessary for fatting was
reduced by mixing in the rice for feed and the gross income increased.

When rice for feed is mixed in the feed, It turned out that influence is
hardly observed in growth and carcass results while a kind of oleic acid of
fatty acid becomes high intentionally and there is a gross income increase in
30% of mixed feeding at both a whole fattening period and the second half of
fattening.

Key Words: whole fattening period, second half of fattening, DG, fatty acid composition
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