2 8% ISSN 1348 —5261
Vol. 28

RESEARCH BULLETIN
OF

OBIHIRO UNIVERSITY

SRk 19 4E 10 A

October 2007

ES RV =" N TN N

NATIONAL UNIVERSITY CORPORATION
OBIHIRO UNIVERSITY
OF AGRICULTURE AND VETERINARY MEDICINE
OBIHIRO, HOKKAIDO, JAPAN



WINBERFAMN RS HF2 8%

H ¥/
BAMES
BEF
HAFDOBATEIC BT 2 BT AL FENEG O TR T 29808 T ¢ — h v — L DR
AT ?%%ﬁ ........................... 1
B

THEpH b= FOAEF EBRICKITTRE, BLOINOITH 2 A H ORI B
ERALE

E%ﬁ%ﬁgﬁg. U41§%$Eﬂ ........................... 13
WEPERCRL 712 X 2B n T DE A L O®s 734k
AT YR o+ o+ s s s s s e e e e e e e e e e e e e e e e e e e 23
BELEE
UANKRT AR (Jizania palustris) \ZGENAEEERY 7 = /) —LOEME
R A& - ZERREST - 7 2 - ﬂli T« LN « NEEZ » v 0 0 e e e e 30
LB T ﬁhéht7w~«l—%%:aim57yby7:y€%®$&%@
BONVE— - 8 AL - ERERMES - DS U - DL - NIEEZ - e e e e e e 35
RiEHE
EFHHIIRATAR & 2 DL T D BMME S FEARA AT~ Fa o O RE
O - RS fjﬂ”%’%ﬁ% ....................... 41
AX -t EHER T
X
(I%ﬂ&‘ Mo #rzera (W) —ddfmmfRomsr (W) - PifE» 67~ (BoT) —
Dﬁg ................................ 47
E$E£§
HARIZI T 2 Bl O (3530)
{E%H =T T T T 66
RA N2 2 pEEE A & R OB ER TREMEIC DWW T (3530)
ﬁ%ﬁ% ................................ 74
R R

[CEVEMEOERIF R & 2 DIER)
EFE0 TV MFSE—

g%\

N OV FLRTREMEIC DWW T —HISEEEH B MIZECE - i

{Eéﬁﬂﬁa% ................................ 82
yﬁlgggﬁ *?ﬁ%ﬁh%ﬁ ........................ 92
TRk 1 8 LT IAE PER R & I TR RHE i E H oo e e 102
PR 1 8 LI BRFR PPl G R E P B LA 5w SUEE » 0 0 o e e e e e e e 106

TR 1 8 RS TR PR FBEE A 2 P FERHE £ jCE%E Hooeoee e oo e e e e e 106



HRBFHR 28 1~12 (2007)
LA OBATINC 1T 2B ILBE NGO PRI 5

STt — b — L DBHR

WAET - TEE
(B2fF - 2007 4 A 27 B, =P : 2007 46 A 22 H)

Effect of external Teat Sealant on prevention of new intramammary infection at transient period of dairy cows

Keiko Furumura and Yuuki Teshima
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Fig. 1. Adherence score of Teat Sealant
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Table 1. IMI criteria immediately after calving and 1 week after calving.

Previous lactation

Stage Parity IMI criteria and Sampling 0 Sampling 1
IMI - - -
Multiparous _ 4
cows
Just after ML+ A + (B)
calving
Nulliparous IMI - N B
cows IMI + N +
Stage Parity IMI criteria Sampling 1 Sampling 2
i IMI - - -
1 week Multiparous
and
after nulliparous - +
calving P IMI +
cows + (A) + (B)

Sampling 0 : sampled 4 days before dry off.

Sampling 1 : sampled within 1 day after calving.

Sampling 2 : sampled within 1 week or at 1 week after callving.

+ (A) ,+ (B) : different bacteria were diagnosed between sample A and B.
N : nosamples available.

10. P EREEROSBAEDTH Table 2. Correspondence of the gap between the treatment days
TR & EEOSER L TR R b, T of Teat Sealant and the actual date of calving
OF NI ¥, FRAKE U, A8 R TR Trestment  Gap days
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SE D FHRHELA 4 LLE 0 BFORLK b :
= 16 /
L /e SRS P AT 1 kD o7 o o
FLEC, D% O FHUA M 1 LA EOTLIK A HE y 9
R

Treatment days : days between the seal start (9 days before the
scheduled calving date) and the actual calving date
Gap days : gap days from the actural calving date
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Fig. 2. Adherence days of Teat Sealant to the tip of teat
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~ (=2} o]
|

0 1
Non Seal Protection days

2 3 45 6 7 8 9 1011 12 13 14

Fig. 3-1. Distribution of quarters with IMI (IMI +) or without IMI
(IMI - ) immediately after calving for each non seal
protection days.
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«©
> 6
s
s 4
=
2
0

01 2 3 456 71 8
Non Seal Protection days

Fig. 3-2. Distribution of quarters of multiparous cows or nulliparous
cows immediately after calving for each non seal protection
days.
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multiparous nulliparous
20
Fig.4. The ratio of the cows for the gap with scheduled day in =G @M OB
multiparous and nulliparous cows. 2 16
E : Cows calved earlier than an estimated date or as the scheduled day. = 12
3
Gap day was between -4 day and 0 day (Table 2). <
L : Cows calved later than an estimated date. Gap day was more than z 8
1 day. =
ab and *** : There was a significant difference between different 4
superscript (P<0.05). 0 _|
multiparous nulliparous
100 100 — Fig.6. The number of Teat Sealant quarters for each contamination
B Teat Sealant quarters B Teat Sealant quarters score (CS) group in multiparous and nulliparous cows. The
80 4 O Control quarters ] O Control quarters o A
80 b contamination score group : Teat was categorized by the
60 6 degree of contamination with manure during the Teat Sealant
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ABSTRACT

In order to prevent the intramammary infections (IMI) in
the udder by the environmental bacteria, the external Teat
Sealant was applied in nine days before calving (period
immediately before calving), and the examination which
defends a bacterial invasion was done by closing the teat
orifice. Using 13 multiparous cows 52 quarters and pregnant
131 cows 52 quarters which was expected from calving, Teat
Sealant was applied to 2 qurters of the diagonal of the udder
within a cow, and the remainder 2 quarters was made into the
non-applied control. First immersion of Teat Sealant solution
to teat was performed nine days before the estimated date of
calving, and when the seal was torn off from teat, it carried
out to Teat Sealant quarter that a seal re-attaches (2nd
immersion) only once. After the seal was torn off at Teat
Sealant quarters, the observations of the degree of
contamination on those teats were also performed until
calving. The milk sample was collected 2 or 3 times
(nulliparous or multiparous cows, respectively) for the
bacteriological examination, and the state of IMI immediately
after calving and the state of IMI for one week after calving,
was judged by the existence of the bacteria in these milk
samples. The IMI preventive effect by Teat Sealant
treatment was examined from the result. Moreover, it was
also examined whether the self-sustaining days of adhesion in
teat of the seal, the length of the days (non-protection days) to
a delivery without the seal which attached the 2nd time, and
other factors, such as contamination with manure, affect the
IMI preventive effect.

About IMI immediately after calving, multiparous cows
show no significant difference between Teat Sealant quarters
and control quarters, and the IMI preventive effect by Teat
Sealant treatment was not found. However, as nulliparous

cows, those without IMI by Sealant quarters compared with
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those with IMI, show significantly high percentage (P<0.05),
there was the IMI preventive effect. Moreover, about IMI for
one week after calving, the preventive effect was not found in
both multiparous and nulliparous cows. The continuance days
of seal adhesion to a teat had most 2-4 days. At quarters by
which the seal had adhered to teat to the calving, there were
many those teats without IMI. At the quarter which Teat
Sealant was torn off more than 3 days before calving, there
were many with IMI. In nulliparous cows the calving actually
took place earlier than an estimated date of calving, and there
were many cows which calved as the scheduled day, and the
Teat Sealant had adhered to teats until the calving in these
quarters. On the other hand, in multiparous cows, there were
many cows to which the actual calving took place later than
an estimated date of calving, the days when Teat Sealant was
torn off teat before calving tended to be long in those cows.
From these results, there were many multiparous cows
actually calved later than an estimated date of calving,
quarters with long non-protection days, i.e., the days in which
the seal was torn off from teat before calving, increased, and
IMI also increased. In addition, the teats became heavily
contaminated with manure of this period when the Teat
Sealant was torn off, furthermore IMI was easy to happen. In
nulliparous cows, since the calving was early, or many cows
calved as planned, quarters in which the seal has adhered to
teats until the calving increased, and the IMI preventive
effect showed up. Moreover, by teat whose non-protection
days were long, since the teats of nullipaous cows became
less contaminated with manure of this period, IMI did not
happen easily. In quarters by which Teat Sealant had adhered
to teats to the calving in this seal examination, the IMI
preventive effect of immediately before calving was obvious.
Therefore, if how to attach so that a seal may adhere to a
calving is devised and used, it will be thought that an external
Teat Sealant is a effective tool as an IMI prevention

immediately before calving.
Keywords : Intramammary Infection (IMI), Peripartum

period, IMI Prevention, External Teat Sealant,

Nulliparous cows
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organic fertilizer in improvement of the tomato growth
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2002), F7z, AMEAREHI HHEMEREOUGE, A A
REKRFOWK, U o BOBEERILE L B2, e
FROURIRZ: EOREEZF > TR Y, FHOETICHE
EHLEoT 2 ERRESINTWD (Haynes and Naidu
1998; JFUH - i3 2004), Z O L7 AH-M D SARZFEREID,
T pH (BB, IR T IVEMEORECIEMAEE
DWEE BT ENBZLND, LonL, BN
TAAVEE OB UAEM A AL, o
DEBIZBWTEMAET TR AT TS OV T
GEDVDTRN,

AW TIL, BB T v J U PEE CTo—iod 14 pH
IZOWTC, b~ hOEE, IXTVRE, SKRICKIFT
WEZALICL, SHIZINGORBITET DY
MR & 2 BEE I OV TIAT,

MHELUVAHE

HEMOE R

k=~ k (Lycopersicon esculentum, fhfE= =) OFE1%
2006424 A 1 HICHmA (it 30 cm, # 60cm, RS 4
cm) (22 cm X 2 cm [HFECHEREL, B 25/156CO AN
TREETHE L, 4 A 29 HICE=MEE hamz L
7oAy b (HEf£10cem, RS 9em) ICHAELTZ, 6 A 15
A ESK) 50 em (ZF - 721 & KANEASK (B 46 cm,
RS 30 em) (ZEME L7z, HEARSKNTIE, BATNIOR~5 )
EIZ L VKRR, pH F8%E L= AR 7 £ 32kg (LS EK
ERBRYE) 2 TOANRTEWL, ThEACcAEFS
t, WEEERMA T 1A TE Lz, 8 H 20 HIZEH 546
BEOEFIC3HELRFR L THOD Lz, % pH O HEIZH X,
2 MR 2 BRI LT,

il ulap S
(LA S 2 WIS AR E R 2 W TR & 2 [Eli8
mEfEH L7 (&1, {EFER S LT 15—15—15 ik

=1 AHREEHOHER (%)

N POs KO CaO MgO G KX
4EMIR 081 097 08 12 047 146 661
RAVE 32 25 32 016 17 457 193

BB IV, AREIEE U CTASEREIL & AN D St

B U7z, P HEHEAR I 3 AR 12 [0 V3R L 21TV SER
L7zbDE AW, RO VIBIZKRA D EA D THT:3T
REL, ZAUCREERE (2—72) % 0.1 HIL G
L7z (&), (WFEIEEHX & AR EREEX O ek 55 &
R 2R LT,

®2 EREHREIAREENROEAE.

BRE ET3 B &t
1EE 2[EH
N P K N P K N P K N P K
{ERIEE 33 33 33 33 33 33 33 33 33 100 100 100
HRERY 4HHE 250 209 247 - - - - - - 250 299 247

RAVER 33 26 33 33 26 33 33 26 33 100 78 100
RybSt-Yrne

MR OKEERY, AMEIn2EFENPELL LD LD
RE LTz, bbb, (LB 272 0 HAE, 8
JEGRFCER 10g 2 /A Lz, AHEIEEHXIE, 43#HE
RE & AT U RDOERNENEIL 20 BLO 50%H ML
NDHHDE UTHM Uiz, AHEIEEXIE, HEIEIC43H
HER L R V%R, BIRICA S VB A ER A Lz,
X & HEE5 A 20 H-23 HIZ 82 kg DA 7 1 LR
L7z, 1FIEB L2 [ HOBRIZZENENTH 30 HE
L8 A 27 HICHEASAOFREICHEM L7z,

+3% pH DFREE
BN 2 7= BAR 7 1+ (32kg) &, Hilgd D\ IHIH
AIRIZE Y pHHEE L7 (3 3),

#3 tiEpHOFE
FRER ERERE AEEEE
FilG o il IHpn _ Ehl)  Tlion
H,SO,4 13.97 3.86 H,S0O, 13.97 3.91 H,SO4 15.37 3.84
" 8.38 446 n 8.38 446 " 7.68 4.24
" 2.62 491 n 262 5.10 " 2.79 5.01
E.391] 0 5.60 B 0 5.60 ERm 0 5.60
CaOH 1.56 6.46 CaOH 1.56 6.07 CaOH 2.56 6.27
" 6.25 7.15 " 6.25 6.87 " 7.28 7.20
" 10.15 794 n 10.15 7.46 " 12.03 7.83
" 18.43 8.53 n 23.12 8.49 " 24.68 8.61
" 29.68 9.25 n 32.81 9.22 " 34.37 9.23
" 45.62 10.31 n 48.75 10.07 " 48.75 9.91

T kelTHTHFME

pH T, &) 2 Y —Z VT H A ol L=,
1358 pH OMIEIE, 13 20 g IZFREE/K 50 ml ANz T
L, EBEZEAWTT- T,

REDOEKRDAIE

B 15 5 BRI AW, REORKZHIE LIz, KL
FBICDOWT, BN LT 3 A VTR & FRe
AWE Lz, RE, KEKITKVETRER, T4y
RV KRG ERE -7z, RERBRZ/NSI2) A 7T



13 pH &AM b~ FDAEFIC

THIFTZLicky, PERORHES, Ritad AT
FERRIE LT, REORKRY O %, 80CHIEE FIZ
mfs&%h@btoh%ﬁ%wmﬁ,%%f%@b,
BERB I OI R T VREORIEICH L, £, &IEE
22N, WICHEA LT 3 RFEE AW THREREZIT-
77
BEEEIL, 7V v 7 RJ@drEt (Atago) |
FREE I, WA ERIC LV IE Lz, BRRE 0.1 g
KBk 10 ml /0%, 30°CT 20 iRk Liz, Ail
BOAMEZHONT Bml), FE—LT—EFREE L
T 0.01 M NaOH 2 & v HrFniiE L=,
BRI ANET, FHM L7, 10 BEp
R A mf R TR LT,

IV HIE LT,

AT, BV

HEY A EER S K U T EEDAIE

h~ RO EERS KOMUTE A 10 H 11 BIZEREL L 72,
HIESCEIlE, HTEEAEAICE D gL, TEARR
W, Hi BRI K UM T A, 80°C oAl NIz W\ T 3
AL, SHEZRE L, T0%, V1 L—Hh#
FEIZ LY 1.8 mm OffizEd ETHEL, IRTIRE
OPEMHE L,

TESLCHEDO S RS IVEEDHITE

10 A 15 BiC R A ERm L, ML L7z, EEL 3>
W, DY UL, IAT TN, SR T A, A
faRegk, #igh, B L OSBRI~ v W REERRIE L,
REWEI D T A, IV T A TR T A, BLOS
et~ U TP 1 M ERE T B = A K0 i
L7z, Arkafegks L OMRERNIENEN IM (b U 7 A
BLU0.1I MERIZE VI LT,

b~ MEIENS O I 32T ORI, BRREHT 1
M Hiex Nz, 24 RN 2 2 &12 k017572,
AR E W ABLT, Hbricdi Lz,

IR T VIREOREIRF RO K o7, HAF
IR T L DT, HEA Fa F 7 A (1000 ppm)
EUINT D Z LS X0 Lz,

B R

EERHAMICEH 1+ 5 1% pH DEE

b~ hOEERT (6 A5 H) BEUOEERM (10 A 15
H) (ZBIFH 1 pH 3% 4 (TR LTz, SEIEOFEEICZ)
PO LTAEFENC pH 3.8~7.9 THo=Xi, AHKY
WCRERBITRD 72> 7-, AFRNC pH 8 LLE

.15.

VN7

B4 EEMBICRHICH 1D LIEpH.

— WEEX 0 EREHX  FHSEHRX
B8  #A 0 _ B8 B8 08 #&8
386 396 3.91 4.05 384 404
446 431 446 437 424 436
491 512 510 477 5.01 5.07
646 593 607  6.24 627  6.23
715  6.96 6.87  6.89 720  7.06
794 169 746  7.64 783 171
853  7.90 849  7.93 8.61 7.97
925 847 922 843 923 838
1031 884 1007 8.88 9.91 8.80

EFNEIURHPELTENThE6ASALI0A15BICRIEL -,

Xi%, #ilickdk# pH 0.5~118TF L7z, LI
BRI 13 pH (3EFKMOE TR I Z LicT 5,

T pH A LB S U THENEICRIFTEE

+58 pH 23 b~ FOAEFRKINTIIT L1 EE LU
TR EIC MIT TR A 1R LT, EREX T
M1 EERIS KO T ER & 612 T8 pH 4 IR W TR S,

60 Hh E 2
a0}
ézo-
2
~
C -
w20 T ER
S
i

+#EpH

M1 +EEpHA b~ FOEFRIICET B L
BIUCHTHREDEICRITTHE.
O, fbrchEsl; @, i
N—{IEHEFEEERT (0=3)

pH O & b7 L7z, pH 8 (23 CTHIL LS
FOHTFHEE bICRKEEZRL, EhEl ko pH T
B Ui, AbRUEEIX I, 188 pH 4 1238\ THb SR
BROM FHES I2HRHIEL<, pH 5~6.5 THbH &I
<72, pH 6.5 UL ETI3AaEIcH L,
TEHATEEDRI RSLEEICRIFTEE

T2 pH A THEOFINE I X T VREICRITTHEL
2R LTz, 2ZHEl U o AR T e AR X s L OMb
RAEEHX & 12, pH 4 TR, pH 5 ETHIIL, i



R IRES - LA

PLETIERE RZEITRRD Do Tz, i Ly
T AR ISR X F K OMERIERHX & 12, pH 4 TIK
<, pH DI E 720N LTz, 25t~ 7 r v m A
PR TR X CIE, pH 4 TIK<, pH 6 £ CHAMNL,
AL TR U7 AL AIEEHX TI pH 7 ETHINL,
ZILAETRD Uz, Al ARSI B M A X J5 L OME
BAEEHX & 612, pH 4 Thiebm<, pH Oz & b7
WEIIZID UTe, FIAAREEEATR HE 13 M I X s L OY b
RAEEHE & $12, pH 6 £ TR, Ll LTI
D UTe, Gt~ o 7 IR BTN X I K OMEEE

08 K

Fe

0.004 |

06

0.002
04

)

~

ob

£

S w2 . . . N s o

i c 0.004

a

8 10

N

~

N

¥ s} 0002 |

ul

]

R, \
02 | Mg

0.01 |

0.005 |

4 5 6 7 8 9

T i##pH

E2 HBpHALROBEHNBESKILBEICRIFTRR.
O, LEiE¥:; @, FiER
IN— ISR EREETRT (n=3)

BHX & 12, pH 4.5 Tho L bE<, pH OHEIMCE D
TRWVETRIZR L,

TIEpH AN 7 DM LR, WTE I R SILBEICRIFS
e

14 pH 75 b~ FOAEFRINCIT DM B L O
TEE I R T VIR RIT T ALK 3 B IO 4 1T L
Too MIEETIX, BV U AREITEAC X IS Z OMEEAE
BHX L 1215 pH 4 TIE<, pH OHIINC & b 7220050
L7z, EESEARX Gl pH 5~7.5 THKIZZ2 Y, ik
TILRMITIK T L7z, AERIEEHX CIE, pH 6~8 Tk
W22, UL ETIIAP UK T L., Iy ABLD
~ 7R ARG AR X S K ORI & H 1

.16.

™
=
&
N
)
£
]
-
2
n
N
"

L L ]

4 5 8 7 8 9 4 5 6 1 8 9
iﬁpH
B3 T#pHAFIME EBOSRILVBEICREFTESR.

O, LEEH; @, LR

N—(SHERMEETT (n=3)
)
£
o
N
)
E
o
5
2
n
na

=
<

ti¥pH

E4 THEpHAFIFETHOSRILVBEICRETES
O, ERHEH: @, &k
NR—(SBEREETT (n=3)

pH 4 T, pH I E baWnEE -7z, ZOH

H T A pH 8 BLETH UK T Uiz, SRIREE 1T
JEXE L OMBEAEEHX & H i pH4 Tieb &<, pHb F
TRAMIZIETL, ThU ETIIZEITRD bR -Tz,
TSR IL, MHEEX ClipH 4 THb &L, pH8 £ T
KFL, 2Ll BT UM L7z, {ERIEEHX Cld pH 4
~6 F TREAREIFARL, pHS ETIETL, #hbllk
T U Uz, = 2 o R B I i A (S 2 OV Bk
AEEHX & b 12 pH 4 TRcb i<, pH6 £ TIEFL, Zh



148 pH L A L~ b OEFICRIE TR

PLETIFEMITRD b izno Tz,

finds, WTFEHTIX, BV UL IATUL, #igh, ~
U R B L RO (LB IR LT, SRV Y
LRI, MEHEAER ClE pH 6~8 TR bE <, pH 8~9
TIET Uiz, LRAEEHX Tk pH 7 TRb @ -7, il
U7, SRBEEIIH L A< By, BEAEX TS X Ok
JEEHX & 612 pH 4 TiebIR<, pH8 £THMML, Zih
LLETET L,

TEHA T FREOS RS NEBEICRIFTEE

158 pH 28 b~ FRFED I R T VIBEICKIET R
Bl 5 IZR LTz, Y U AREE, EEEX Tl pH 4 T
K<, pH 5~7 TV, TR ETET Lz, {Liie
BHX Tl pH IZ X 2 BEE R ZITR bvighoTz, B
LT SRR TR X X OMBERIERHX & $ 12, pH4
TIR<, pH O E 720 Lz, v~ 7 x> A

30

25
0.04

20

Ca

0.02

RIIVEE( mg/E¥g )

=
=3

1 0.01

0.04

0.02

0

4 5 6 7 8 9

ti%pH
E5 LIMpHARIFRROSRILVEBEICRIETER.

Pl P e

TR, AR IS K OMEAEEX & 612 pH 4 TS,
pH 4.5~5 Tt m<, pH7TETIKTFL, pH 8 THE
v, TALETEIITIKT Lz, SHEEITEIEX S X
MERRIERHX & H1Z pH 4 TR, pH5 TRE -7, 1k
FAREHX CrxZ Ll Ed pH TIK T L7z, EHEAEX T
pH 6 TIXFL, pH8 THEY, ThU L TRMIZIKT
U7z, BRERTREE I MERAE K 3 KL OMEERAERHX & $ 12 pH 4
&<, pH 5~7 T@E<, FNLLETIRT L, v
IREEFEERIIC K IS L OMEAIEEHX & $1Z pH 4~5 T
<, pH6ETIETL, N ETIHED T,

.17.

TEpH A b7 FMEDED S R SIILBINEIZRIFTHE
FHEpH S b~ bD I R T /VIRINEIC RIET L
K 6IZR LTz HYTL, AN TL TR T A,

3000 K 40 Fe
2000 |
20 f
~ 1000 }
8
S ¢
T N 0
ad
£ 3000 | Ca Zn
- 4
uja|
B 2000 |
B 2
- 3
n 100
.,(.
11/}
15 Mn
10
5

o

4 5 6 7 8 9 4 5 6 7 8
T1EpH

E6 TEpHMFIIDIRSINBREIZRIFTEE.
O, LREH; @, &R

FROVLI RN TIESEAC X IS L OMEAEEX & $12, pH4 T
<, pH OHIINC & b7 L7z, SEREIEX Clx pH
T~8 Theb @<, TR ETIHET Lz, {LBIERHX T
X pH 6 Tikbim<, ZNLLETIHET Lz, #HERTLIN
HTIEREARX S K OYEAAEEHX & 612 pH 4 TIK<, pH
OHINZ E bRV L 72, #HEALX TIE pH 6 Tib
i<, TRLLETIR L7, AbAiERHX T pH 5~6 Tix
bE<, TRULETERT Lz, v~ F ST e
KB L OMERIEEIX & H12 pH 5 TbEL, ZhlliE
TETF L,

TEpHHA T FRROBKICRIZTHE

13 pH 28 b~ MREORKICKITTRELM 7108
L7z, REOFEREITMMEIEX Tl pH 4 Tl bE<, pH
OHEIMZ & H7WMET L, pH 5~9 TIXBAE L2 LITiR
O oo Tz, JLEBEEHX Tl pH 4~6 TEi<, pH7
TIKTL, pH 7.5~9 TE» 72, RIEOREE IR
KB L OYLRAEEHR & 6 i pH 4 THe bK<, pH O
IZE 720 pH 8 ETHIM L7, 2L £ pH Tl it
JERITIE T U, (ERUIEEHKIEBEE (22 b Lie o Tz, R
FDO N X B RR TR X 3 L OMLRIEEHX & b1
pH 4 THRHIRLS, pH5 ETHEEY, N ETIEEL
WERITRRD B e dro Tz,



R IRES - LA

10 p

£ 9

-]

i

£ s}
7

=

E

&

»

E

i

&

n

3

Ti¥pH

H7 LiBpHAFIFREDOBKICRFTRE.
O, ItRiE#; @, EER
N—(FIEEREZHTT (n=3)

ARVOEAL M EEE L U THENEICRIZTRE
HHEMORHN R 72D pH OHBIZHIT D b~ Foth

BB L O R TR RIE A X 8 1R LT,
H EEd JOME IR & b2, GBI AR

BHXIZ A~ pH 5~6 TI&<, pH 8L L TEn o7z,

60 th:%B

T E

EME(g/HED)

1 1%¥pH

Ee AHMOBANRELoHOLIRIZEITD
RO EBE LU THENEICRZX
TEE.

O. AHEIEY; @, tmEN
N—FREREETT (n=3)

ARVOBANLEEDEBI R IILBEICRIFTEE
AR ONE A 72 5 pH O HEOAZEE I 1 7 VIR
IR THEEX 9 IR Lz, &Mt Y T A, Dy
v b, AIERESK, SR M~ L oW L sERIY, 13 pH 4
~9 IZBWTHBEIEBHX I L OMLAAERHX ] T 22 8%
B NN T, Kk~ 7 32 T LHRFEIT pH 4.5~
9 IZBWTHMEAEEHX MR AEEHX &V @tz #f
FEREARSATRIE 1T pH 4~T IRV THMENEEHX A3 5 2>
7o

08 } K 0008 Fe
06 |
0.002
—~
o 04
~
ob
£
E 02 - s >
Ca 0.006 | Zn
a0
2
n 0.004
7.
N~
"
{5 0002 |
= (
e 0 - 0
M
g 0ot |
0.005 |

tiEpH

Eo H#MOEANELIpHOLEIZETIEHBIRIREIS
blcxgy 2
O, A#HEIEH: @, {LREH
N—FREREZTT (n=3)

FHIORANE LD I RS IIEBEICRIFTEE
HHMORHANE22 pH OHHZBIT S h~ ML
HO IR T IVREICKITTRELZK 10 IR L, B T
L, 8, W UREEE, T pHA~9 1BV T
JEEHX 36 X OMEAERHX M C2RITFRO o7z,
AT AR, pH5~8 IZBW CHBEIEEX 2ME
BREEHX L W& o7z, ~ 73w A, HERIRER, %
NEN pH5~8.5, pHA~T 2B\ CAMSEIEEHX 237

277,

.18.



15 pH L HHEMN b~ FOEFICKITTR

FIIEE(me/EPs)

=
<

TiEpH
B10 A#MOEANRLESpHO TEIZE TS EHD
SASLBEICRIEFTEE

O. A#EIEH: @, LBk
N—RREREZTY (n=3)

ARYOERAIHTEHRO I RSIIVBEICRIZTTEE

R OTHAN R 2 pH OLHIZRIT D b~ T
O IR T REICRIETELZR 1L IR L, B DT
L, w732 AL, 13 pH 4.5~9 [ZBW TR
BREBHXAMUEAAEEX L 0 @iho 7o, dpiREL, 1%
pH 4~8 (2B W THME DA AMERAEEHX L 0 @
Too BV T NBEENE, pH 4~9 ICBW THREE IEEHX
BLOMEBERIX I CERITRD Doz, 8, ~
U UERENE, TREN pH T~9 B LU 5~6 128\ T
AREENEHX MR o T,

30

20 F,

40

RIIVEBE ( mg/E¥g)

=
=

80 |

60 |

&
&

K 04 Fe
02 |
s 0
Ca Zn
0.1
0.05
0 .
04 Mn

0.2

0

T1¥pH

B H#MOBANRLESpHO LRICE TS ETEHO

SRTNVBECREFETER

O, AHEIEH; O, {LaiEH
N—BREREETRT (n=3)

FHMOBRANREI RS ILEEICRIZTHE
HHEMORIAN R/ % pH OHEIIBIT 2 BED I *
TNVREE RIFTRE AR 12 1R Lz, AU T A, BL

T IVIRE ( me/529g )

=
53

30

25

20

K

Ca

0.06

0.04

0.02

0.01

[ Fe
' Zn
0.02
Mn
0.04

0.02

ti%pH
H12 ERMOERANRESIpHDEIRICHITEFIMRRED

SASLBREICRIETRE.
O, AHEIEH: O, {EREN
N—IEEREEETT (n=3)

DL, e RUT L, v N R, T pH 4~9
IRV TR ILEHX FS L OMERUIEEHX ] CRERE 72 75 B
IS bR o7, SHREIE, pH 5~T7 2B W THE
BRI IR AR L 0 KD o 7, BERRETX pH 7
~8.5 CHBHEIEHX 2 @ -7,

.19.



R IRES - LA

ARYOEAD b7 MHEDED = 1T I)VRIEBIZRIFT
wE

B O E2 % pH O HEIZEIT 5 b~ MEY
KD IR T NVIRIREIC RIFT B2 13 1R L2, A Y
U, AT L, T RTT L, EERINET, B

(mg/¥E4 )

el

L IRIR

[

*

n

T i%pH

H13 AEHRMORANRELZpHD LEICEITEFIIDIFSIN
RINBI“ERIFTHE
O, AHEEH; O, LEEH

T B W TIARENIEHX MR & 0 <, 7
A U MEHERIC W I A E IR A @ o 1o, 8K,
~ AR, EAEL T pH 5~8, 5~6 128\
THBAEHX 2MEA > 72,

ARPOERD 7 FREOBRKICRIFTHE
EHHORERRR/2 % pH OH#EIZBIT D b~ FRED
BRICRET AL 14 (R LT, RIMEEL, T
pH 4.5~6 12\ CHEEEIERHX AL AAREHX & 0 A
o Tz, REFE L, AHEEHX A 138 pH 6~7 TX<,
pH 8~9 TE > 7z, REOWRIL, AHEIEEHX 2 pH
6~8 TIk<, pH 8.5 CEMoTz,

.20.

P (Brix%)

~

o
o
>

o
o
=

B RE (mg/E2¥e)

T iEpH
H14 EHRYVOEANRRLSpHOTIE
ICBITBFR N REORKRIZRIF

TER
O, AHtHEIEH: @ LmiEH
N—BREREZTYT (n=3)

% K

TEMEIT I R TNV OBRMIECRBR L, BMEREAIC
T EICERIERCR ZIELZ B E R T Z EARESNT
V% (Lucas and Davis 1961, Tyker and Olsson 2001, #AH
2003), AHFIED ~~ FOIEETIL, BIETHICIEWT
IASHPER D T L, IV T A, TR T SRR
TL, EMERNOZNHD I X TVREBKT Lz (K
2~4), FTOHIAETEEE, HiEsctE~ o U IR TS
F0, MYENO~ T RESEEST, i, T
A UMEHERIC RN T, i~ 7R U A, ATRERESE,
AIARRERSN, BRI~ v T U BEIE T L, RN
OHign, < HPREMET L, B EOZ b, b
~ MENO I R ZVIRER, 5 pH 12X 5 I X T /WE
fEMEDZAKICHFE L TEFT 2D EB X HILD,

b=~ OB SO TR, Bl KO
N THEABIZBNTRECETLE (KD, Zhbo
ETICIE, ERRO b~ MEND I 3T VRE O
HLTWZENBEZOND, WV UL, ANTT L,
NI ALY DDRZIZRAKC) DN, MILRECIR
TWEAERORE, 7aa7 4 VOGEIKTE, #igh, ~
VI DRZIIHARS L R EEROKT, Mk



148 pH L A L~ b OEFICRIE TR

EOW#lZzEnEnsl &5 EnREINTND
BERS 2001), FEiz, £ ~ U OREIIEERGRE
NOETF, ROMEIMH], RS OKH IR T /L OWRINL
EZXFIERETZERHESNTND
Williams 1973, Kinder and Parker 1987, Bot et al. 1990, Dugi¢
and Polle 2005), AWFFICH1TD b~ FOAEFKTIC,
EDE IR TNVOBARRMBEE L TWDNE, 4%
DIFFERETH Do
15 pH & b~ hOI X T AVRINEOBRE RS &,
FEPER L O vk UMWY, ME L2 To
SXATNLORIEITK T L (X6), s, HEIXT
IVOVEFEEIXETR O X 512, BEHETIEII Y UL, b
N b, TR LMPMELS, T ) ETETIES
TR L, Bk HER, < AUMEoT, Lisdio
T, ZNHDOIFTIHOWTIL, EIEOETICL Y
RRINAETTWD ZENREZbND, ks, WrEtiE
R D8k, Hih, v A BIOT LAY ELEICE
FDAY UL, AT AOERRIROMEIILA % OB
HETH D,
REORWRITHT 28T, BEERcROCRE
EHRIHET L. (BT, b~ FOREOEHKIE, EIC
IR D ZERMBENTND (BA)IE 2005),
7 T UBRITREIANICB N TR L— F AL, WA~
DR TS 2 (Brown and Chaney 1971;
White 1981) , Bett THEIZ351F 2 RIMIE & RO T D
BEZ SV TIE, SHRONIERETH 2,
HHEHOREHAIZEZY, TAhUELBEZBNT k= b
O BB L O FHENAKE <dEsnz (M8), *
T2, WVUL, AT TLN =T RT N, EEHOWRIT
bekEsNn (X 13), LinL, HHEORBEI xTL
IREEE, ~ 7R3 0L EERDBIMENTEE S T2DFHT
&7 (1%19), Wang et al. (2005)35 L T Kemmit et al. (2006)
%, T8 pH O E bW AETEEREE D Z b
AEE L CWD, E72, BEEN 19991F, & pH 2B
THEMIC L 2 ARBEOERIL N EmEL L aBEL T
Wb, LichoT, F¥mERIC LT A0 ) PETET
O~ hOAFYUET, HEEEA~OBEENERIC
EDbDTITARL WAEMERIC L2 MBI X
LTENBROND, AL HMEHZIZICDET
D HEAERRRA~ORRIT, SHOIRETH 5,
HRIZIBWNTIE, 7vh U P g T & i
IR AT LT B, ARAFFETH BN e o T AR &
HhEABERIE, £ LTk Ve HRICE T 5 1EWA
PEOUGRICAM L BEZ bbb, AR, AREILED

(Vlamis and

-21.

BRI VAN O TH S, —fRIZ, B OlE
AN RIL 3~5 EROBEMIC X 0 IZ U THEICE NS,
S1%1T, BHIOERICESW -, FZENRNEELE
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Summary

Effects of soil pH on the growth and taste of tomato, and
application of organic fertilizer on improvement of the tomato
growth were investigated. Tomato was cultivated in andosol
adjusted to pH 4-9 with H,SO,4 or Ca(OH) , with application
of compound fertilizer or organic fertilizer (compost +
bokashi) at the same available N level.

Concentrations of available K, Ca and Mg in the soil
decreased at low soil pH, while those of available Fe and Mn
increased. Concentrations of available Zn, Mn and Fe
decreased in the soil of high pH. Dry weights of shoot and root
of tomato decreased extensively at the low and high soil pHs.

Concentrations of K, Ca and Mg in the plant decreased at low

.22.

soil pH, while those of Mn and Fe increased. Concentrations
of Zn and Mn in the plant decreased at high soil pH. Amounts
of K, Ca, Mg, Fe and Zn absorbed into the plant decreased
extensively at low and high soil pHs. Concentration of acid
and deliciousness of the fruit decreased at low soil pH.
Application of organic fertilizer improved dry weights of shoot
and root, and mineral absorption of the plant at high soil pH,
while the concentration of available forms of minerals in the
soil scarcely changed, implying that some element other than

chemical effect functions in the promotion.

Key words: organic fertilizer, plant mineral, soil mineral of

available form, soil pH, tomato.
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Magnetic particle-mediated gene transfer and magnetic selection of cells
Hideo Kakuta', Yoh Horikawa?

=

PR REE (=T 4 I NH ) AT, BRI ARG 2RS¥ CTH 32 (Nicotiana  rustica)
R hvtvnay (Zeamays L), 7ANTHA (Asparagus officinalisL.) BLUOWARTF x (Cucurbita
pepo L) DIGNTBIR T8N U TRk & To T, BRI & LT, Bk (7 vZA b, 7=F1 1),
B = v, ST - SEGIRIT30 KON -2 Ve, —BASEs F-OBAFEEE, CaMV 358 7
mE—H—b NOS ¥ — I 1 —4 —% A/l GUS 52 ET7 7 A3 R pBI221 FVVCRHli Lz, &
TEROVTERETEA LT RRO—@IR PSSR~ 7223, BEMAEL 74 AV TSRS 2 At & i skt
EATD T I Ko CRBTREGBRITERE YN U7, Bl21E, N vEr a B~ a3 DI bk 7 (=
TREA N HRWCTELZ A, GUS B5 FRBEIFRT 8.5 X 10475 2.1X102~& 25 (M E23d -7z,
E77, FRRCH AT X IEOEAIL 6 X 104 5D 2.3 X102~ &4 38 (EDMEMN B -T2, T AT H AN
WIS F D REIRTFRD bV oTe, ThbORERE S LI, BrEH biaraphos (HGMEAHT 5 bar #
BFRETTT A N pARK22 2GR -2 VT b yEr 3y BIRUOWRT YIRS Z TS, 1778k
LIty L, AR LI 5 L, 2085, b ERr 2 v OAIE53X10° H DU T 75X 102 DJFE
A EHERDSER S, DARTF ¥ OBFAE 2.3 X 102 OB EH RS Sz,

TR -2 AV L VS—T ¢ T VTT 7 it A0S, B8R 0 B E HEARIRA &y R ClEl T &
FTBE RN A U CfE R A A RIS 2 FEORBIIEFI AR T D Z LR BT,

F—U—F =T IV, BRI, B, 16, TR

#

M, BBV NTERANTHEE N 222 Cln 28T

TR~ DB FEANGREL, 727a s T ) T L0 Ll brRL—a AERENLN TN D, DM~
Ti 77 AR FERSAEARY Z—L UTRIR 271850, A7 aAf =y a R YL L DAL
70 NTTA MBI LTALFER AR ) 2 F L ) a— RELHD,

1 NSRRI e 2 — (mEERE)
Plant Eco-chemicals Research Center (Eniwa, HOKKAIDO)
2 WREPER TRV EPERI S8
Department of Food Production Science, Obihiro University of Agriculture and Veterinary Medicine.
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—75, 1987 4ELIEZ Klein et al. (1987), Christou et al

(1988)IZ & W AfGiE - O—IRHFBIRT LN b T Ay
== JHOVERIEE LTR—T 4 VT (ki T40)
B Sz, ZOFETL, Hlxidei OBk (=
Araralcy HAN) EHRE U GlG -2 RAEEE L
WAL (vruFuy =g HA V) O S EE G
HIUHETHD, TOTEORHIE, HREREZ e
faofEP A RO T I I OB FAEATEH LT
&5, Kakuta etal (1986) 13, MR- LRSS T/ -
~A 7 YA AOWHRITIRESR, PR LB T2 L
DREF-ZRIF OB EEPAH A/ ERICOWTIHRE LTz, £
O, Iiif-% DNA Ot 4 /L Z R RNA Bk
1S AU E OMRBEA AL LTHWD Z LN TES
T &, X DITHHESRI A O BIE TREA L BRI
BRSFIRE/R Z & As L. (Kakuta et al.,1992, 1993,
1997),

DX D I OO ETFENRY, 577 LA
T AR E T R E A ZEMET D5 LN TEHOTY
1 7T A N OVERS R AR C & o TR FIEEE
Z B#1, Morikawa et al. (1989) <°Hiruki etal (1993) @
WENM TNz, —J7, BRI 2 BT 57201203,
PERTIL, T TE NI AN A 153 2 JEAE e
BYETH o7, LnL7ends Hess (1987) 1I2L- T, &ix
TEAZEESLT 5720 T, 7 LIS R R
R 2 FH T & DT R FEORB SRR ST, £
DIDIIN=T 4 INH AEERANTEZ N3 (Twell et al,
1989), U =° k71 = 3ANishimura et al, 1993) DG}
ERIGE LTS B OB BN, ZDth, Horkkawa
etal (1997) 1%, BEEAAT HBEIKL T (=712 A 1)
ZHAWT e 2 AR~ ORI RN, kL
AR ZEREZ SED Z LIk~ T, BV WER OIS
K%155 Z LT L,

BOIZ720, F 7« <A 2 eI HERATRO G
FARAHER L, TR T-%2 WA T ORITEETR L O
DN A D7 EAEANTIFFR S NERMEDEA TN D, —
5, MR THRAC KX BB ARG OWTIE, 2ok
&R DR OBR L BEROUGE BT D WA,
F T CAMIGE, B RS AR/ FHRIEICIWT,
PSR T-R0% DAL 172 &% Ve & & OBE 15
A+ TSI~ DB OV T LTS Z & % H

W e

&L

X B G E

1. fEbiet

WL R H—IHARIBE T OR HIAT & ATl 2
T8I, FEDHE TR L-H5384 A B O & 3= (Nicotiana
rustica) M (BY-2) Ao, 1ERRRERE, F0HEk
N GRENTEB Y2 hvEray (Zeamays L)
BIOT AT H A (Asparagus officinalis L.) ek ZEIR L
THW=, hoEr A8 = B 30g1 O MS Bz,
T AT I AN T 2 5 300g/ (ZHfEL L H3sBOs200mg/l
Tt MS B (Murashige ef al, 1962) (B SE-, =
MHOIENEES K2 10YmlEE DR FIREE 72 2 X O W ZHH
L, ZOmErEZ2lE LY 7 42— 046 um F4%)
VTR, 1%DFETIEH FIZER U Ok THRIc L D8
BiABEAT o T2, FE TRk J71E CRGERTO I AT v

(Cucurbita pepoL.) 1EKY% FAV ki 78R K A BIALE
17272
2. MREFAIsH

R, WL CER S TIRO ST (B 1 um),
FRALERRL - (v 7R 2 A b, E£03um &£ 06um; 7=
FA b, EA03um), FMRIT (EfR 1.2um), =viL
Pkt~ (BAS 1 um) 38 XOMREZE FOH A PARIE CAR S
IVI=BRROBREEMRT T (BRT /i1, 8 0.03 X F% 0.5 1 m)
RERR, Fio, kI (EA09um) ZEWEDY
— PRI LT, &R7 A axy RO MY 7 gk (Fe

(04CHo) 5) %42 % ) —/U7T & b=k U VKIS OR
MRS L, L3Rk A Lk CHiaE U4 - G I0kL
F (EE1pm) bV
3. PHRITAIE Lk TR HH LEE ORI

TR ORI, o2 ST A AN L 7ok
HARBL, L— YR o millEREE SALD - 300V

(EEETD Z2HOWTHE L, E7, Bk (/L
1) 1L, FWRE TS JEM2000EX (HAE 1) ZH0
TEPEEHEIER L BRI L 0 PR A E Uiz, 72,
—HROBL AR T BB JSM-T220 (HAFET) (2
R OBRRLF-OIERRE SEBEG I LT, MR8 D
BTG H S DML F-OMEEY, PCS K 73HAI A7 A (H
Rl—H—) ZHNKGE T CHHEIL,

_24_



BUR T E AR ORE )18 5K

4. TFFAIR

MAYH7T7AI FDNA T, CAMV35S 7'mE—4—
& NOS #—3Ix—4—%f35B - VNV n=F—Elx
FHRAAAENT- GUS (pBI221), BEIOAFT 7 F 7 Hk
DRKEHDER RS FAAHA E 4172 sGFPS65T (pPARK22)
W, FTo, WEEMAEBL5AIT bar @S5
e pARK22 % fiv iz,

5. PRRITHERE L MR T OB BIAS.

Pl TSR IR A IS TR LI AT L AR 2R 5T,
AT VAR Y o2 — (e, P Bmm X AME 15mm X
FEER X 250mm) & P IZHEAEH S —U R — 2B LT
B0 1, el BT B A 7 — 230 £+
FTHIEED S DA, BIST LR DIRAIREIR
AR a—T ¢ 7 LR ) T — VLY, R &
10~30kg/em? | ZHi SV 2R A A L W B S, EBRGTR
ZAIREBIRA 2 2 LT kY, HEREHC T T 2 Eh
%, TeXSHHALOPERA BT 5726, 2¥aNIE 1.3 - 13Kpa (10
~100mmHg) (TEZeR AL VESNS, #EETD
PR ISRE SO A b 3=D35 2.5~10em FHEL L, EUE
ROPBOMEIRIZ & 0 2 DR A2 2 TR HIAL A FM LT,
R T AR SR 7L, — SRV T 3 [EIR L F
Nz, ZOMKFEEEASB L, F—0-HEDEHS %{H A
7V = TN TR R SRR, oM - TR
DT 7 ) N VR T HEE S RE L CIBRICA 2,

MR T~D7Z7 23 K DNA OEE (a—7 1 27) 1%,
PNVT 7 AT —TCHRAIS, BERAERN L COHS
Wi F DT 5 ) —/VgRER Bwt%) & 77 23 FDNA
ate) UEERER A SR (& 10u]) BAIL, F02ul &
MLy (BAE 2mm) (2 F L AREGZT 5 Z LIk
ATz, BT DEECRIEIERIC LY EET D577 A
3 FDNA B3Zb &7, 1 g ORI F-8>7= ¥ %9 1~10ng
BEESND L OITTHR U, B L 2B BIART,
DNA % [EEHR 8 NI T Tz, —H0FBRIL,
DI CYERIrg 2 S AR ar 8520 2 v Ve,

6. RIAEK

TP T AL D H /S RO R T,
felE % 1.5ml O~A 7 aFa—B L, TilROEREA
A 7 aFa—7 RIS E S, BEEICEE LT 7R
VI A BEERE L CTIT o7, BRI i RE, 7
O T AT L, * AT MEA (B 14m
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mXJEX 5mm) Y7 UEINEOHEICEE L, JEmIC
ThRE LT BRI C & 2w a2 Paasr k3 2 &
IZ& 0177,
7. ABRKEFH GUS f@hTds L O GFP f#ht

B IAT LG R ORI L 18D GUS 5T
D—IBHPEERETIE, Jefferson (1987) 31U Kosugi et al

(1990) DHEESHEIZL UToTe, H3TEEMIE, ~
R U MO AHE ETEREL, k-4 3 [EEEHIALMUER 24
~48 R L, 20% A% ) —VEETe X-Glue 1mM) -
U L EEEERR (50mM, pH7.0) ZWINL, S7TCERMEHT
Wt P F 2= R LT T0%A S )V EINZ UG E L
BICHABEMEE ORI L, HOAR Y FEREBL O Sl
B~~~ TF P A—FICEVEE LI, FUER AT
DNWTHIFEROFIETY =8 B0g), T AT HATGIZD
WL s (100g1) & HsBOs (200mgll), HRTFvIEk
WZOUWTIEY 285 (100g) %S e SRR EER LB AAT
# (Broglia et al, 1994) MM T L7 & 5 sl 2B iRy,
GUS i %A 1o 7=, GFP = AN RT v IE ORI,
BLIALGS 4 WHTRERERGE LB T2 A T4 7T AT
B, SOLIMEE BX60 (FV L SR) Ik uBiEEL, s
GFP (S65T) 1%, R FHARSE) O Tk vz
HETE = b DZAFH L T2,
8.  barBIETEBLIAAL b UEw oL RETERO

bar BIL 2 AEEIE UTREER (w724 F, 0.6
um) %, 30kg/cm’ DABHE TR iAW T huEr =y
FEMENTERL Z A7, #9 1. 1X 10 OfERERT &I L 0
B L, 1ml OMSEHUIRE LTz, 0%, F4E 3 BLOM
ARICERy MERAWTER A T o7, tfite LT DNA 2457
L22\ MR (2 1 D B A R AT o A K 5%
¥y 5kt L=,
9.  MUER I HEERMADIER & DNA T

THHBICREE L by a BT AEIL L, HitEai
Ty MTHBREL, %6344 5 A HIZ 30ppm O bialaphos %
L7, R, 7 BIRBIERA L, SEOTARES
W& D BREHIIMEE & OB OB A AT o7, BREFIC L 23k
P#ATS TR 75 DNA 2l L, PCR AT 2177

EBHERB LU EE

1. BRI LSBT OEA L —ERIEE
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TRRE TR L DR TEEHIAANT, HOHERIC S Do D
IABDOT B AL TND, GHROZEDYIZTT AT v
78 (R 722 —UlRR L) ORUL (B SmmX & &
10mm) Zf o, €Oy (B4 2mm) (Z(ZDNA %2
WEREE LI T3 a—TF 1 7S T\WD, ZOT TR
Fo 7 SRS, AR (9 0.2 BHD @RI &
D G SID EREERE N AC L, IREZATBESN-T 2
U VRSO R O R~ S D, %8
W%, BAUTBRE SR DA by =TI SR, SR
Sy DOBRRIT AN CRABH IR D Z 5, oD 713

WorilebEz B L, DNA 2l e LOBER D ~EAT 5,

Z O VRO T O—151% Fig, 115R T,

DNA DA - ORI KT T 5 L B2
b, *Z COERNADES], QHEDRES2EDYIT)
AL, PR ORoBIES A k72, PCSHLT-
FHEL 27 2 (Fig2) ZV, M#T71% 30kglem? & L,
RS % 20cm, 25cm, 30cm & —BHHIZNLSWTZROD
SRR T A 3 RIFHN L2 O Aok T, EORE
R, TN 213mis, 303m/s, 255mis 7Y, iR
&1 25em DMEGE T D Z EAVRERN, LigZ DR &% 25cm
VZEE U CHEBRAT o7, FBREOER TIHEEZE FTHHIA
FNDD, FHIEEEOREPRIE EOfIA S FHIITREE
TCHEME SNz, AFERERIVTT LI, FERICHRI T8t
OGS NTARRIT-Z2 D b OO A FHI L=l 35h &L
70, BIERRE OB TR TSR ST D Z &3
THEBITHGE SN, KIS, BRI AET )% 20kg/em?, 25
kg/em?, 30 kg/em?2 D=EFE I LS, ZOHEEAFHII L7z,
FORER, FHEITEE 194m/s, 237Tm/s, 280m/s 720,
NI )13 80kg/em? 23l T D Z & AVRENIZ, b0
FERDD, PRITERIC K 2B HIAL DB 7 IS L,
RS 25em, N AES] 30kglem? MY Th D Z &M
RERN, PERIFRIFNC Z O TBRLIALE T T, 78355,
BLIAHORAZTL, WEHA AL L DREIOHIERER RO
BOBRLH Y, BHALGKEGEREIOMEIRIC L > TE, Ik
JE 1T L IR AT o T,

WRIZ, —IBAZREILFOBASEBUTINT, BH 2ok
T-OOFEEH & 7R N K DR T DU TR L7, fidhr
FATITEIRL T, WA AT DI BRI T (7 7R A T,
T4 8, SRROSEBIRI T3 XL UM - B BB AL -
72E (Fig3) ZMVz, /IR eeiE s vy, AR LI

N e

Tl L7z 22N el (CREsIRTRSR) 2em2, Mtk 2
X 10%cells) 1, ZHHOMRIT-4 3 BIRHIAZ, FHEIZE
U7 EREH AR C L 0 H L2 0BG 2k, —if
HREBUIHRIZ OV O LTz, RS E LC, GUS a1
Zea—7 4 2T LIRRE - DR DA T B[R] CAA:
TBROIALIIRE TN LTz, TORER, B4 Vi
O GUS T Ot FEERIERIIR) 2.3 X102, Iefbiiohis
F (FTREAR, 72TFA4B) 1 1~1.2X102, #HRO$k
ABIRE 13 5X 103, 4 - BRIEATIRI 13 1.6 X 102 Th o7,
FIENOWRL PRI, BRI 723 19.1, SHROSk
PRI TAY 8, BB - (7% & A b, 7254 ) N
5~5.2, 4B - BREATRL 703 14 T2 (CEMREAE LTz &
SOHEFEN THY, MODHRFMEOBENRREVNEE
FEBRAENZ EBH BN el — Y, BB
FNDHIRRL - Ol LT~ TS L OVR— AR A RE
L7z & E DM FEEORIRATS D L &2 bId, 16T,
77 AN DNA ZHHRFS OIS, mEEOEAER)
PELNEEZ OND, BEOROEBMENIILS v AT
SRR EN DD, TIOITAEMENME A PRE T 5 FTREMEDS
ENEEZ HID,

Fig.1. The particle gun device for the delivery into plamt cells of

plasmid DNA coated on particles driven by gas pressure

Fig.2. The PCS particle analyzer system used to measure the

velocity for bombarded particles.
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Fig.3. Photographs (TEM) of magnetite particles (), iron ultra-fine partcles (b)
and photographs (SEM) of gold particles ©, and iron-oxide coated gold

particles (d). All the calibration line is equal to 1 e m.

SbIL, BIETFENIREUET D L2ANE L, Bin
AN LTl 22 BERE I - Z0BiES 2 Z & AVATRE
72, BRI & DRI OV TR LT, LR DSt
BIABEATo (o2 8 Al %, ~A 7 nFa—7 1B L
AR A LT | R D BRI & 3R ATV (Figd),
Z ORBREECE [FIRR CE R L CRE IR OBl sk 72,
TORER, BBIRIT (w7 REA N, 7=TA4 1) 115
~6X10-2, SHROBIMHI T 1X102, 4 - BEEHL -
13X 6X 102 & 7po 7, SRR RIS ATRE TH V) 2
FIIEDBIRIT, TD XD T VERR IR 5
T, BRIRDFREMIL 3K 2 A2, 4 - ESHRI 3K 4
fh&iaole, ZOL D IUTIOBMEMRLIF-OEE b, AT
BAFEBRIPRORE TpdE R vR ST, BHROSEHL
TAL, B < HHE Lo\ 3B B, ZOEHIZ LY,
DNA ORI 7 A5 [ O3 70 H LT RBE COBEBIA
FHHEL L, MOWEHIRL T & B GRS TR
CLOVRESITL, AFRERCIE, R B A Ry
OBIR I M bREUEIRIC K DR - T,
AR OL BT EN N L TRISNDA, LT L
YA RESE ORI 72T TR S LTV RN E B B, &
FEDEN WS VKL - OB 28 B RTHEDUGEPLETH Y,
LBOBELEEZ BD,

2. EB~DBRETFEAL ., BIEFEAMEBOZING L 57
ERR DV
TR 2 DNA AL LTHIVY, boErad (Zea
mays L.), TAXT I A (Asparagus officinalisL.) :JL O
HRF ¥ (Cucurbita pepoL.) TEMNELIALESFoT- & &

-27-

®, GUS #EETBL s GFP #is 1-O— @3S A i L
7=, Fig5 |2, TEMOREIING & AR O GUS Mz
TR LT bt a oA o—FlER~d,
TEBZ A=, Sk X % GUS & F-F8RzERIT 5.1
X103 Th o7z, FIUTKH U (w7 %21 K, B
PEO.6um) AFRHY, BEEKATC 8.6 X 10%, /i
Pl 3 2.1X102 Th D FEBVIFRAKI 25 (EHIIN L 7=, IRF
Y ACRNEERL - (BRI, B 1.2 0 m) 2T GUS
R T OFTHIAREAT TR, T OB 13k
T6.0X 10, /#1413 2.3 X 102 TH Y RS, 2000)
Z OYEOFEEINERI TR 88 (FHEIN Lz, T BRET18ekizD
1S, FEREEOMRT -4 AV == U fEk 0.16% (Nishimura
et al, 1993) 0% /X 24EH 0.03%35 LT 0.12% (Twell et al,
1989) & Lled % LIERICRE L, RETPBKOBEE RN
Robh, ¥z, sGFP#EFOEAFIRTIE, TANT
T ASCRI DB T HEIRIT 1.2X 105 TH Y | A5
ERIIERIMED o T, ZIUTTNCT AT T ALCK DT
ML D bDTHD EEX O, BIETHIGEEE M
TN, SEEEAMECT L7R\ EERE A SE MRBDTE %
WOREN DD EEZBND, FIL (2006) 13, & VIEKFE
AR MER IR DR SORE SR RIRF R O AEHE &
BIROUGER L 5T, Bin 7 HBEERORIE A Ik
YLz, b UEwaAfekys iz GFP #in 18 A IR
RO, BRI 18 41 3.6% S, FI- IR
(BB EDRIG & 72 DB ORI OB DI %
FEEL LR OBn P BRERIE 30.2% Th -7, ZHuUd,
Horikawa & (1997) O#E LIS T 2 &, K914 52
FEVIHENPRE {SESH TN D,

[Ny o= =%

Fig.4. Selection by magnet for tobacco culture cells after bombardment

(left) and photograph of the GUS expressing cells (right).
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Fig.5. Selection by magnet for pollen grains of Zea mays L. after
bombardment (left), and photograph of the GUS expressing

pollen (right).

Tablel. Frequency of transformants through pollination with transformed pollen
of maize (Zea mays L.) and pumpkin (Cucurubita pepo L.)

Pollen
Species Stage
Zmays? Mature
Cpepo’  Immature
Zmays Mature

No. of seedlings carrying bar gene/
No. of seedlings tested
3570
8345
3612454

Particle Efficiency

53x10°
23%10°
75x10%

Magnetite (0.6um)
Iron(1.2um)
Nickel (Lum)

IHorikawa Y., et al. (1997), Yokoyagaito A. (2000), ? Aoyama F. (2006)

A HEAIER % TV 7 7ok X A R A R &
B 27207 Horikawa et al. (1997) 13, BREHHERGIME bani
a4 b UE R 3 UM B HIAGIRI T 8k A1 T
W, FRICSRICHE AT LT, FREAREIC LY 570
TERDYIE S 14 AL L, £ 50 DNA filitto
PCR 53 aATo7A4ER, 3RS bar A DIFHENHER S
iz, ZOBEOMIAZ M EHEIRIT 0.63% Th Tz, [Flkk
ZOFIECHIL (2006) 1, N UER I AERNC s GFP (S65T)
T EBLIAR, FEFREN DB D IE FEMNEN R &
T 120 EHADRAHAZ (K 2457, PCR OHTORER, 9 8K
OB NBEF O MER ST, T O8E DA A E
HEERIZ 7.5%& 700, LRtois & 0 14 f5oReem L3
A&z (Table 1), Z DX I THEIBENIEHOSEINT
L DA EH PR D RIRRYGEN FHL L= D13, R
IN=T 4 INVI AEEERNZY, BRTEEAT D8RO
WERT 02 ADBEAZ LD HDEBZ HID,

ST, BIG T O L 72 DR PRI S B bR,
TDOERIEDUERT KL DE LA ENFREE B 2
DD, Fiz, AWrANEIRE U CERENOR MER A
WD T &R0, B BRI DU R EDPWEE T D, IV F
K, WS BT Z AN 2k B AR R
L. ERETE L TERSID Z eSS,
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ABSTRACT

The delivery of foreign genes to the tobacco culture cells and the
pollen of maize, asparagus and pumpkin were achieved using the
particle gun device, and the magnetic selection of culture cells and the
pollen bombarded with magnetic particles was carried out.. The
particle gun improved by Kakuta et al. and either magnetite particles,
iron particles, nickel or iron oxide coated gold particles and gold
particles were used. Plasmid pBI221 containing the GUS-gene under
the control of the CaMV 35S promoter and NOS polyadenylation
signal and sGFP(SE5T) plasmid were used to investigate transient
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gene expression in maize, asparagus and pumpkin pollen. Initially the
bombardment with magnetite resulted in a low frequency of gene
expression. However, magnetic separation and concentration of the
bombarded pollen increased the frequency compared with that
obtained using gold particles. The efficiency of GUS-expression were
2.1x10? in maize pollen and 2.3 X102 in pumpkin  pollen much
greater (25 times fold in maize, and 38 times fold in pumpkin) than
for nonmagnetic gold particles. Following the delivery of the SGFP
(S65T) in asparagus, the efficiency of SGFP expression was poor after
magnetic separation. From these results, plasmid pARK22 encoding
the bar gene resistance to the herbicide biaraphos was bombarded
into mature pollen of maize and pumpkin. The pollen introduced bar
gene were selected magnetically, and then they were pollinated
artificially. The frequency of transgenic seeds produced in maize was
53x10° t075x10?, and 2.3 102 in pumpkin. Thus the particle
gun process using magnetic particles and magnetic selection are
useful for pollen-mediated transformation and production of

transgenic seeds through pollination.

Keywords : particle gun, magnetic particles, magnetic selection,

pollen, transformation
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JA)VRTITA A (Jizania palustris) &G FENAHIEE &
AU 7 ) — )L O

FRRIES | ZERRMEAT, v /TS, SAT RN /i 2
(xﬁn2m7$4ﬂ27a,%ﬁa2m7$6ﬂzza)

Properties of the Lipids and Polyphenols in Wild Rice (Zizania palustris) Seeds

Osamu Aizawa®, Yusuke Saito, Shigenori Nishi, Hiroshi Koaze*,
Kazunori Hironaka* and Michiyuki Kojima

i

TANRT A A (Zizania palustris L., K, ffl) X, ®RAK(EY (68%) NEHERS DT 7
MR C, IS H N 14%, KAy 2%, B 1 A% EEER LT\ e, Eiz, FEEICEE
NHREEIL, FHERRE A 5% T, U VARE 16% L HEARE 10% B . HMARE O FEE Y 7 A1
YT AT U Er—L (16) T, &IFED 6 8 %% Hd T, MM HIRE M &M
FEIBIZIZ AT E A EERITRD DN o2, 16 DEE S FFEIT /L A LYY 2 L (PLL) .,
SOV hANVY A A L= (PLLn), YV /LA AY JL=> (LLLn), RU VU /L
v (LLL), A LA ANy LA ANY /L= (0LLn) 72 & T60%% G, ficdbad &b 11/
BOHFREPRD bz, £z, T6 OGN ESHTIC XY . sn-1, 3ZI1Z1L16: 0, 18:2
BLOI8:3 2, sn20021X18:2, 18:3, 18: 1 BXV16: 0 83RO LN, T, 4 FHD
AT u—)§HE ; EEEAT 5 — (FS), AT —/LZ AT )L(SE), AT VLT Y a R(S6), 7
VAT YNT Y a3 R(ASC) DERLT A A F )L AT m—/L (DeMS) 1F. B TY FATr—L>H
VARAT A=A S>AF T AT a—)VOIETH -T2, SE DERT ARAFNLATa—LThbHA
F T AT =L OEIEX, M7 T ADZUILESTH 10%RBEEVEEZ R LTz, £z, FED
RV 7= ) — /L EEIE0.04%-0. 06%, FEEZDZAUIE 0. 18%-0.28% T V) | MLFEIZ LV HEDPBEIC
HBigoTWi, LinL, BERY 7=/ —VHEIE, FER TIXRET, o8 534 KT 564
O 2 FFEORERMORY 7= /) —LThoT,

F—U—FN:EE., N7 sV kun—, FRE, RY 7=/ = ULV RETA A

I #%E8 B 7 1 ) SN E T ORBEEHE OB 22 & Ok &
UANNKNT A A(Jizania palustrisL.) X, 7 AU H VKOWFIZABAE L TWDERUOBETH D5, [NFEEIT
HEAA MW E T Aar e D FEEEID DETHHIN, HIET AV AT 4T DOBRE

L6 PE R PERF R OB FER Al . BRI AT (S B, IBFnpa 3 (BK) FFZEBRISE =) | A TR ge =
(Laboratory of Food Nutritional Science, *Laboratory of Food engineering, Department of Food Production Science, School of
Agriculture, Obihiro University of Agriculture and Veterinary Medicine, 080-8555, 11, nishi-2-sen, inada-cho, obihiro, Hokkaido,
Japan SThe research and development section, Showa Shoji Co., 862-8014, 23-gou, 12-ban, Ishihara-1-choume, Kumamoto,
Japan
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R L U, FBUEIL, BRI T DAL, BB L
OB SV ENDEMRT Y B —L LT E
N T % (Oelke et al. 1982; Hayes et al. 1989), U
AR T A ZETETED TR A R OAEZ T\ WE T
WHAER L TWVWRTIBROFHRBEInERE L
TEAENTWD UMY 1984), £/, VANV KT A A
DOEABERITN 14% T, ZKO 2 FREGEN, ©
IV BHELBAXEIVZVIERRESATND

(Terrell et al. 1975; Oekle 1976; Wang et al. 1978),
L L, BRNE BT < REDBFERFITITRA S 22072
EOMMEDRENRH Y HIEMEE LTS HROWUR
BEE T D, FICIRHCE I A X TV D 72 DI
LR T, NHEFIEORF b BETH D, AFIE, U
ANV KT A ADRBEHAEM LRI 5 8L LT It
HETRBPICHESE SN 2 WEOTA NV RT A AFESE
CEEND FERNEEOREE K) 7=/ — N EEE
L OHBBLIEMIC OV T BN LT,

-
—

I EERAE

A TR CRBREIE SN2 VAV KT A4 2D K,
mnff & Netum fnfflE, FAEECTHEZERE MEOL %
REERLGT DT Wz, Ele, — Mo DaHr. 2HE
BofH . SIEE 7 7 A D4rE R L OMANENER 5T 5
VEBESRICIE > 72 (Kojima et al. 2006; /IS
LSS RT3y AZUEr—L (16) DMK
NEWFBEALE DT I, S 7 LT F 2 U R—8 % VTR
L7 (%S
SEL IN—= & — UHEKERE A V) W A 2 AT 100°C
T 2 REEINE iRt . T R 7 0 — VAREIL A &
VA, EnENEE s a~ 757 4— (ILC) T
R DeMS ZyHe L C, WEBIEHEL LT ba—a L AT
YERAW HAT e~ N7 40— (GC) 1LY FHASy
Wraito7c UNBS 1991), TG 23 FHE4HTIE, 0DS I 7
2Bkt L7z Shimadzu LC—6A @ik IK 7 v~ k75 7
«— (HPLC, REyiEEBUERT) 2 vy, Jiti# 1ml/min, RI &
g (ERC—7520 ) # W TiT-7- (MBFH
Flo, B LIZEER KL D 5% & /) — /UK
T, IRAERLRE 2 S AR K C 1 mg/ml (SPEE L C HP-20

1991 ;

1989),

1989), A7 m—/)L= A7) (SE) [H

1989),

e -

=

/NI - BLT RN .

/NIIE

T LML WAEE S O X ) —VEHIRE T AV KT
AADRY) 7= ) —E LT, R 72 ) —NVERERK
G350t 86 K OB LIE ML O E I XTI IE - 72 (NG &
2006) , E£7z. LCMS i3 BHRIERT & o & —IC
KL 72,

I BREELUBE

1. IRERSORE

TANRT AR K, RO FER 7 IE, K 68%703 ik
Kk cd Y . F N BITK 14%., EREITHK 2%,
FEITN L. 4% ThH o7z, TA N RUA ADFE & BRI,
BYONETH D LK (Oryza sativa L.) DZH L g
T5HEHETEN ST, XU EERIIZNOR 2
EEOMEZ R L (L

Ky S D RIREICE £ D FEAMERIRI R X, v
SFUWE (16:0, P), A LAk (18: 1, y ) —

1984),

0).
Al (18:2, L) LW /L@ (18:3, Ln) T,
A FTRIRDOK B%LL LA DT\, Fiz, 2fFE
D C16 fk/CI8 BEMHIX 0. 29 TLKDZEN L LI LT
HoTed, BB ORI O ;18: 1 1TK7 % 18:
2 & 18 : 3 DFIDEIZ 0.25 T, L KANE O Rafnik
DOFLE (Nakamura et al. 1995) L 0 b PHFICKE 2B T
bole, ZOHME LT, LRERBEITLRTVANVEIT
A ARIRED 18 : 1 DFIGHMEL | 18 : 3 DEIE D EL
CLIGERLTWD LWL (F—2AEK),
MEICE ENDTHIRE FERES LY VIRE 0F
AL 7511117 TH Y HPHEIRE 7 T 2T 16 Ak b FH
THI61%% DTz (Table 1), £72, FERY v
EE T AFAEE T ARAT 7 FULal (PO ILY
VIRETK 2T% EFEBET, RWTHRR T 7 F VLT H
J—=NTIVPE), RAT 7 FUNA Y b= (P])
BIOWFAT7FIoNT T — L PG)N4:2:1 DFE|
BTRO LN, Eo, FEIEEE S OEZERMITIE, ASG
EOHT T NI ATT LT Y —L(DGDG) T, Fh
O O FIE IR E 1 TH 44 20%. SC B LUEZ
IRE/AFU Y RO IEE LK 10%EENTNT,
T)HTT RN TTINT Y T a—L (MGDG) LI
(ZNEEF 1%) Th-oTo,
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Table 1 Fatty acid composition of wild rice K2 variety

TG MGDG DGDG  ASG PE PC PI PG

16:0 20 12 11 42 25 28 42 34
18:0 1 3 3 6 3 2 4 8
18:1 16 10 9 16 14 22 10 16
18:2 41 25 25 17 38 35 26 18
18:3 22 50 52 19 19 13 18 22
Others <1 <1 <1 <1 1 <1 <1 2
Ratio in TL 68 1 2 3 4 7 2 1

U.L* 1.74 2.10 2.15 1.07 1.47 1.31 1.16 1.20

*Unsaturation index = (%18:1+%18:2x2+%18:3x3)/(100)

KRRE 7 7 AORRMIEEMEKIZ, TG, PER X NPC D7 BMSTEN . UA NV T A ATIHELZ10% L EEH SN
JL—7". DGDG I L TMGDG D 7 /L—F . ASG, PI BL N Tz (Table2) . F7=, X7 L T7F U —E%EH
PG OV N—TTENEIUFHED RO b7 (Table WU AL RT A A TG D sn—2 7D FEE ARSI E
1)  FERIEE 7 5 A2 Th 5 16 OISR IL. 25 EMEILI-E A, 18:2, 18:3, 18: 1 BX 16:0
BoOENE LSBLTHNT, TG D 18: 1 I2%3 5 18 N DB, Table 2 TRLETIANETAZAD TG
2L 18:3 DFE, TAXKDZENLITFE L BigoTW 2 AR N ZRETH D Z &, sn—2 (I HLET TiEdH
(Nakumura et al. 1995), ¥7-. PE & PC ® C16 Ji£/C18 BHN16:0 By ETHTICHFRENEMETH I L 52K
BREIL, PI & PG OZN L ITHTENIBD LN, BF FrL7z, F20 AN RTA A2 HFED TG 5 FREIZIX
DFIFREELD B 16:0 OFEIENE <, 18:1 KN 18:2 P 72 21380 b e o7z (Table 2),
DFENEMERNT LICHRT D Z R INT, 12,

TANKTA R VIREOAREAFIORE L, LKV U5 Table 2 Moleculer species of TG in wild rice (%)
TG spacies K2 Netum
BOENL L0 BBEIZENSTER TANVRTALAD Iololn 0.9 14
N =y = - L LBy - . e . LLnLn 3.4 3.0
BV UREZ 7RI 18:3 FENE W EICHEKT S Z LlLn 10.5 1.8
ERHER SN, £, TERZ VR aEEE LD PLnLn 6.3 4.9
LLL 9.9 9.5
MGDG & DGDG DOAFEARNENAEAFA AL, W& &b 18 : 3 A FE OLLn 9.8 9.5
. N PLL 12.3 12.1
BT, A9 50%LL LA EH TR, T2 OLL, 55 51
EH O & T BEE I B 7 > Tz (Nakamura et al. PLL 17.3 18.2
PPLn 2.7 2.8
1995), £7o, ZZTIHEFEMEZ R L TWARWR, K, Ll OOL 2.9 2.4
3 POL 8.2 7.8
& Netum SWFEDANGE 7 F A OSBRI IR 3 PPL 4.9 5.6
N N, 000 1.0 1.2
~ 7 ES By R Te,
TFEWVTIZEAERO LN o T POO 2.9 2.9
FEEMN SR L 72 TG Z A0 HPLC (Zffk L C TG 4y 1-Fill PPO 1.5 1.7
B Abbreviation; Ln: linolenic acid, L:linoleic acid,
I EAT T 2 A, 7e b 16 Dy Hie— 7 O:oleic acid, P:palmitic acid
B S (Table 2), AR (MBS 1989) & [FIER
THTHRIEEIToT-E Z A, FHTC /o FHIX WD AT e —)VIgEE LT 4 75 A :SE, FS, SG
PLL. PLLn, LLLn, LLL, OLLn, POLZ%TH YV, 18:2X BLOASC WIEET DN FD 4 7T ADAT a—)L5
18:3 Gy TRNE L . KHEOETN & IFTHFICE AR BARERR LT A EB 2 DeMSHA % Table 3123 L7=,
STW= (MBS 1989), HRiZ. KHBETGIZ1X 18:3 & WINDOATo—LVEETH. Y MATe— LN KHE
G5 PLLn <0 LLLn 23 TR 13 2% A0 Loy 4T VB AT B — /L TH D | IRNTH R AT r—/L X
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Table 3 Sterol composition in wild rice

Variety DeMS FS SE SG ASG

K2 Campesterol 19.6 25.6 18.0 17.0
Stigmasterol 16.9 4.1 12.4 15.5
Sitosterol 63.6 70.3 69.6 67.5

Netum Campesterol 21.5 27.5 18.9 20.4
Stigmasterol 15.1 5.7 13.0 14.4
Sitosterol 63.4 66.8 68.1 65.2

Ratio in TL(%) 4 1 2 3

Abbreviation; FS: free sterol, SE: sterol ester, SG: sterylglycoside,

ASG: acylsterylglycoside

F T AT —)LThoT,

— UMD 7 T ADZEN L IIREREI AN R AT T

VAT BV 4-6%FRETHOD 7 T AR/ 2 —
1/4%5DTWie,

2. RV 7z /) —NERLEME
TANRIAADREIZEENDIRY 7=/ — LG

L2>L., SE O AT 0

BT, K, FEAS 572.2 1 ¢/ g, Netum ShFEAY 405.7 u g/
g CThHoN M E BICHEORY 7= ) —LER
FHEEOZN LY bEMEEZR L (Table 4), dnfll
W2k, RV 7=/ —VERITLDERY | Netun ShFE
OREBICEENDIRY 7= 7 —LEaEIT K MEOZFN
LV LR L5 ERESVEA R L REICE Y EROS
DT ENERESNT, L L BEORY 72 ) —E
BT, T K, RO RNEMER T L, £, UA
NRTALRAZEENDRY 7= /) — V&R L DPPHIEIC
& D HIRATENE & OMITIZ IEOHEBRRARD b/
(F—2EM), £z, MBEOREERY 7=/ — L%
WFH HPLC \ZHE U TR T 24T o 72 & 2 A, M dnfidt
IZ2ARDE—7 B BT, LC-MS itk v, £
ZNOYE—7 D5y,
Tro T, MEICEENARY 7= ) —Vplimid,
DENEITIFZICE Y Dl b 10 E—7 B3R
S, LCMS AT DfE R, & —27 D5 F &3 n/2380,
m/z410, m/z440 S Tho7=Z Lnb | IO R
HE—7 OB THFRERBFEL Th o7z Z Lo b D
BRI EHETE L C D, 5%, BT HEERIC, BT
RALIE AR OREE Z M L2 e B2 T D,

m/z534 X m/z 564 ToH -

Table 4 Polyphenol content of seed and husk in wild rice

Variety Polyphenol (ag/g)

K2 Seed 572.2+20.0
Husk 1783.6+39.8

Netum Seed 405.7+11.4
Husk 2758.9+46.1

O XD EREHMLOENC LV EENDRY 7
= /)= VEBBIUMBICENDH D Z EARRE
el b, Atk MEORMEE SR LI ANV RT A
AFMORE, K, £ ORHENHfFSND,

AL - OB G PE R 21 T4 COE 71 7
WD —8 & LTiTo 7,

S5 XK
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Abstract

The seeds of wild rice (Zizania latifolia L., K2 cultivar)
are starch-rich and contain carbohydrate (68%), as the main
component. Besides carbohydrate, the seed contains 4%
protein, 2% the non-combustible residue and 1.4% lipid. The
lipids are about 75% neutral lipid, 15% phospholipid, and
10% glycolipid. The major class of the neutral lipids are the
triacylglycerols (TG), which make up about 68% of total
lipids. Lipid components and their composition vary little
among cultivars. The main molecular species that make up
60% of TG, were palmitoyl dilinolein  (PLL),
palmitoyllinoleoyl linolenin (PLLn), dilinoleoyl linolein

(LLLn), trilinolein (LLL), and oleoyllinoleoyl linolein

(OLLn), but at least 11 other molecular species were found.
A position analysis of TG fatty acids showed 16:0, 18:2, and
18:3 at positions sn-1 and -3, and 18:2, 18:3, 18:1, and 16:0
at position sn-2. Desmethyl sterols, constituting the free
sterols (FS), sterol esters (SE), steryl glycosides (SG), and
acylsteryl glycosides (ASG) were in the order of sitosterol >
campesterol > stigmasterol. However, the ratio of the
desmethyl sterol stigmasterol to the other sterol lipids was
about 10% lower in SE than in other classes. Polyphenol
content was 0.04-0.06% in seed and 0.18-0.28% in seed coat,
but varied markedly among cultivars. However, seed
contained the same two unknown polyphenols, with

molecular weights of 534 and 564, regardless of cultivar.

Keyword : lipids, triacylglycerol, molecular spaces,

polyphenol, wild-rice
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Annual Variations in the Anthocyanin Contents of Blueberry Fruit Grown in Hokkaido

Junichi Miyashita, Shigenori Nishi, Yusuke Saito, Hiroshi Koaze¥*,
Kazunori Hironaka* and Michiyuki Kojima
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¥R UT = AT, IR 5 ORISR B IR R E Ok
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(Laboratory of Food Nutritional Science, *Laboratory of Food engineering, Department of Food Production Science,

School of Agriculture, Obihiro University of Agriculture and Veterinary Medicine, 080-8555, 11, nishi-2-sen,
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1993; Saure 1990),
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LA L =3 — ML NSRS, B ISR LT
AL, FREERZER ORI ZREL T, FHERICT
WEREK T0g # I X —CHREIF A AL, Ea—L—
B2, 5g ITRIBERD 5 %FMeA X ) —NEMATHRY
Tx )= (T T =V EESD) L (BT
EIS  2000), FRiEEZHNT, FEEOEE
Z 3[EICA LAY IR L, IR ST DI 250m] (ZERE,
WHIRTE Uiz, E£72, 2004 2 RIBHT & Wb IRHT 0> ZE R
GTHREE LTI N —_Y—RFE T oahA N Ay
r, ZNh—L A Fa— N—7 L AD5 LfE%E kB
ELTHEM LT

H 2005 ;

2. BEREMENT XA —Z —DRIE

BARY 7 7 —LBI1E,0. Iml OFEL 1. 9ml DAREEK,
2ml @ Folin FAZEZ N Z TIRFN 3 431212 2ml D 10% fR
FT U U LEMAERE. WLE 760nm O % K o
(Folin-Chiocalteau £ (= F&  2005), HrfEE 100g
YO THYREE L TEH L,

BT v by T =B, pii-differential # (Subramani
etal. 2002) (ZHEV, HiftfEE 100g 4V OV T =V 3-
Jay REd UTHRM L, FibigtEix, 0.2ml oK
B 1.8ml @ Tris-HC1 /N 7 7—(pH7.4), 2ml @ DPPH

PO 2 N A CHEFR %, WERT C 15 4y flHE L oL
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AN v

520nm D% JE L C Trolox ¥ e LCE L7 (DPPH 7
UAViEEE (Brand et al 1995),

TN T =D T LNIRE 40°C, WL T
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VSIS 0.1% N YU 74 il & e K8k ORBER
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BER B) A& VRHIEK B 23 8% B 30% E T 30 4y T ER T
577V xr FEMETITY, SPD-10ADvp s (B,
530nm) Z#Eft L7= HPLCIZ X W k7 (B TS 2005), F
7oL RO 7=V 3 - Zvay RENEMEERE & L
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N7V b T=vERERY 7 x ) — VEET, IS
BEIZ L0 BT e > Tz (Table 1), B OFEHR
T N—_RY—REOT b T = BPRY 72 ) —
NVEIX T OEORRGMICHE I BE 2T D2 L am
L CTND, £ZC, 3FEMORENHEMTH D ERITO
2002~2004 4K 5T — & 175, 2003 4 6~7 H O FHRIE.,
AR, RN R, 2002 42R0 2004 4F 0D % AU H A~ Tl
BN S BT I REIIRERETH D Z LMo
(Table 2), ZF 212, 2003 FIFHRITHEFEL LTIl
fHF oz BREIMZB WD THMFEIZE_REELRRTH
D, REOMRICHELL 2T,
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Table 1 The anthocyanin and polyphenol contents of blueberry harvested during 2002-2004.

Anthocyanin (mg/100g fr.wt.) Polyphenol (mg/100g fr.wt.)

Varieties 2002 2003 2004 2002 2003 2004
Herbert  137.2+2.8* 210.9+0.7° 135.1+1.5" 263.246.3° 417.1+3.5° 323.2+13.5
Blueray  136.0+3.2° 179.841.5°  87.9+4.5° 257.346.4° 389.6+5.3° 237.0+13.0°
Patriot  146.040.8%  150.9+3.6*° 125.6+1.8" 231.747.8° 336.4+4.8° 284.0+3.0°
June 138.0+0.4°  159.6+2.8  168.1+5.8% 237.7+18.2" 368.3+2.7° 352.249.9%
Northland 142.8+0.4° 238.4+4.7*°  193.1+2.4" 253.6+2.6° 450.0+15.2% 425.0+£9.2"
Weymouth 139.6+0.4" 153.243.8%°  157.8+2.7° 261.4+1.2° 333.744.4° 331.4£7.7°

IR B, 2003 FEDOWME
NS hotz, b, 3EMOERE % ik
AN~ TR FE O E S I EEIC
<K KRR EDZ PUTHEFERE
DR ENTz, FIFE 100g
D G2 FEEIE
VRRY T )G

Means within anthocyanin or polyphenol of the same rows bearing different superscripts show
significantly different (p<0.05) by Duncan method .

Table 2 The climate conditions of Naganuma 2002- 2004
Temperature'! Daylight hours® Precipitation’ Wind velocity”

Year Average (°C) sum (h) sum (mm)  Average (m/s)
2002 15.4+3.4 448.2 270.0 2.6+0.3
2003 14.3+2.9 423.8 161.0 2.8+0.3
2004 16.5+4.1 429.9 284.0 2.5+0.2

Data was determined from the Meteorological Agency. 1 and 4; is an
average on May-July (2002-2004) in Naganuma. 2 and 3; is sum on
May-July (2002-2004) in Naganuma.

WU S = R3Ix, BE v R, REOREMIRIRSED
7T —~Y
DFHBA B
WA & RERIC ., M OIS
7= (Fig. 14),

DR EZITIC —BEORY) 7z ) —LEE
BRI NI L
WO DRENEL D Z LTk
E< 720, 2003 FEDOT T =

HITMEELY bE kol b

7L Z A, Subramani et al.

F7m, T—~Y

ANV AERST
e, TURNYT = UAEBNERET 200 L,
Pl biE e

j:l_ll/\IE@*EF%E‘g'f'ﬁﬁ)nm&) Bﬂ
—RBEORY 7= ) —)b
W7 b T =M KREDTHY T T =0

Writz, F7-. BRO/NENT 2 — R0 oA~ T 2D
AR, R LD REFEOEHN NS, RE 100g
BODOT v b T2V ERORY 7z ) —/VEROER
Eahbbigihotz,

A [EE ] L 7= KBSy 0 7 7 — ) — Sl 3, FlR A
T M T = MELEENTWE, 0, /MEAFETH
%) —A T REbfEIE, 2002~2004 4E% 38 L CREIEIC
REBETIALNLZNE DD, WEETH D 2003 412
IHE LI REDT » T = ERIIMFEEDZN LY
bRl MRSRE T CAEBTIERLY Ik 8%, KK
DTV N T = BRPMEINT 2 Z ERmEINTHD
(Creasy 1968; Nozzolillo et al. 1990; Lancaster 1992).
RBREREDA R LRIZEY TV b T = BRMBE
AL 2 B O RITIZ A% OB TH D, /) — AT

.37-

PURRALTENE & ORI IEOMBIBIR 3R b LTz (Fig. 1B),
£, 2004 FEIZINFES N T N—RY —REOKRY 7
= )=V & HPLC THMT L2 L 2 A, /=7 LA fihfl
DA E, RIS 9 EEHOT by T = saa S U BO
FENERENTZ (B 5 2005), SEIGH L7 L—
AV —6 Fhfl iz @
GRPRBE L N7 LA LSO REITIL, EOE
NI, TIMET v T = OFE DRI
(F—%4a#H. B T5  2005),
T = RO OREENEL L ENHOE
WEVERGBEERE DR o TR T by T =
TUBLIETE & ORIZITIEOMEBBRRR A BN,
DFERIT, 7=V —DOHFERMLIEMEORREIX, 7 b
T UG DENE Y bRENEBERE A LS TVD

LT, v VEVVRT VT =0D

TN—_Y =T hv

SHAE O E
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Fig. 1 Correlation between antioxidant activity and total polyphenol (A) and correlation between antioxidant activity

and total anthocyanin (B).

EHIMT L7z, LovL, 7 A—_Y —(Z
VT =T EbHEINTND
ZNH0E R EOBRIZONTIE,
2. BRDFIEHTET LT A—RY —RERD DR
2004 T EVENT L WA CHEE S 47z b fEO T L —
U —REE, FENCERR L & 25, WIRRED T B E
WITEOZN LD BT TMEL, 1YY OFEHEN
RET —Z&fRHT LIc& 2 A, 2004 4 5 H ORYFEETIZ
BT HREER & AR EIT BEITOZNAS LD b RER
ETHo72, 6 HOZNO DMEITHNEEL T, £72,
RWHATO5 A &6 A DOFEHRIRCRR - RERIR (T — 424
W) 1x, WERTOZ RS L0 HE T CEH LT 1CRE)
Enole, o, REITORGEIL, WEITOZ LD H5
10~15% ARV METE © 72 DT B JRAT O RS N EIRIC L
TWBDME LI (Tabled), THETIZ, KEEMHE
DEIRD 3 MR TN Iz

. 7T =2
(Kalt 2001) ™ T,

—T 2T —_Y —

AROBFTRETH 5.

PUHDOKRY) 7/ —nE LT, saalr@gerar

Bhofz (Table 3), Fio, WRATET L—_Y —F5E
WZEENDIT v h T =rEmit. REINEOZN
OB E LT RRTRE S

100g
LV bED-o7 (Table 3),
=Y = RFETNE L (i B RIRIHA L <
Y EORREE L THEEIFENEL 2528128
T T 2 EBNEL ol EHER LT,
OPTERALIEIET, ZHHCHRE SN2 ODEN RS &
ST EHE SN TEY (Gordon et al. 1993) . 4 EIDfE G
X, ENEXFT 72 Tholo, LL, FEHRIED
iz b FIFHL O TRl 2 E OB L EZ bND

S E OICERIZET 23RN MLETH A 5,
72,4 KESS DT NV T =
YRRBBICE L REICIKIZ E A EE R TV e h
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DR - BRENYHFSND,

100g
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Table 3 Comparison of weight, anthocyanin and polyphenol in Sawara and Naganuma at 2004*

Weight (g/piece)

Anthocyanin (mg/100g)”

Polyphenol (mg/100g)°

Cultivar Sawara Naganuma Sawara  Naganuma Sawara Naganuma
Rancocas 1.1240.1 1.44+0.1" 189.6+2.1"  177.9+7.0 382.347.3"  362.9+5.4
Patriot 1.52+0.1 1.5240.1 146.3+0.9" 125.6+1.8 317.9+10.2°  284.0+3.0
Blueray 1.38+0.1 1.81+0.2 131.6£2.5°  87.9+4.5 284.5+9.9"  237.0+13.0
Darrow 1.87+0.2 2.25+0.1" 111.6£0.9"  105.9+1.3 290.248.9°  273.646.7
Berkeley 1.45+0.1 2.25+0.1" 118.743.8° 108.1+7.3  318.9+12.1°  261.9+5.9
Aerage 1.37+0.2 1.85+0.4°  139.6+30.9" 121.1434.5  318.8438.8°  283.9+47.5

#Data expressed as mean+SD.

"Data expressed as milligram of cyanidin 3-glucoside equivarents per 100g of fresh weight.

‘Data expressed as miligrams of gallic acid equivarents per 100g of fresh weigt.

“p>0.05

.38-



Table 4 The climate conditions of May-July in Naganuma and Sawara at 2004

Temperature Daylight hours Precipitation Wind velocity
Month Average (°C) sum (h) sum (mm) Average (m/s)
Sawara Naganuma Sawara Naganuma Sawara Naganuma Sawara Naganuma
May 11.3+2.9  12.1+£2.7 149.9 136.5 134.0 100.0 3.0£1.4 2.7+1.0
June 16.6+2.1 17.1£2.1 148.7 151.5 94.0 70.0 2.7+1.0 2.3+0.5
July 19.943.3  20.3+3.3 140.2 141.9 87.0 114.0 2.3+0.8 2.5+0.9
May-June averag 15.9+4.3 16.5+4.1 — — — — 2.7+0.4 2.5+0.2
May-June sum — — 438.8 429.9 315.0 284.0 — —

Data was determined from the Japan Meteorological Agency.
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Abstract

High anthocyanin content fruit varieties are highly valued
for their health benefits and attractive pigmentation. The fruit
of six blueberry cultivars that produce different fruit sizes were
compared for anthocyanin concentration. Fruit was collected
during the three harvest seasons of 2002-2004, which included
a year of cold summer damage. Anthocyanin concentrations
varied significantly (p<0.05) from year to year. Environmental
conditions did not appreciably affect the anthocyanin contents
of small to medium-sized fruit cultivars (Weymouth, Northland,
June, Patriot), but large fruit cultivars (Herbert, Blueray) were
susceptible to temperature variations. The anthocyanin and
polyphenol contents of Northland fruit were much higher in
2003, when cold summer damage occurred, than in the other
years. The small-fruit Northland cultivar may thus possess a
trait that increases anthocyanin synthesis in response to low
temperatures. Blueberries grown in the town of Sunahara were
smaller but contained higher concentrations of anthocyanin
than fruit grown in the town of Naganuma. Mean temperatures
in Sunahara were somewhat lower in May and June 2004 than
in Naganuma. Blueberry cultivars bearing large fruit with high
anthocyanin concentrations could thus be selected and bred in

the future.

Keyword : blueberry, variety selection, anthocyanin,

polyphenol, antioxidant activity

.40.

AN v



BRI 28 41~46 (2007)

JERFHIIRATAR & T DI

B D BRMMELFFAR

FF T~ Koo pfEi=

JERTE 12 - PeppEpe 1 - MPEPRER 1

(A : 200744 A 27 H,

P . 2007 4E 6 H 22 H)

Fruit set ratio of Polygonatum odoratum (Liliaceae) in a remnant forest and

its vicinity under a cultivated landscape

Jun Harada?,

Masatoshi Sato* and Yasuo Konno'”
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FA T~ Kanv (Polygonatum odoratum var. maximowiczii ) I3ARMMED = U B EHEAEFR
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0.95ha & % % R ER A CE ST YT ¥ £
(Fraxinus mandshurica Pupr. var. japonica Maxim)
Th D, i LI Z OMRORNEFHRE S &S
%o BHEMIIAHDOTERICEH D | #2513 50 m BT
%, EALIZB L Z 250m H Y, FlT V¥ FLELE V=L
(Ulmus davidiana Planch. var. japonica Nakai) |2 &
S TR SN TS, FEIFROIERNCEEZERATH Y |
M HIE 370 m HEL TV 5, BHEICE X 500m
DRI THOTE Y, —#ICH 7~ (Larix leptolepis
Gordon) P Z HAVTWAITHUET HIRAK LAKRA
1Z72< . BHNCIZZ Y 3> (Phalaris arundinacea L..)
o4 % BV (Reynoutria japonica Houtt) 7¢ XD
WERIZE DD,
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EHEE LTz, fERROFREIITME DR E G L Lz,
PR
T BN T — 7 R O Tl B2 AT L 72, SRNT
54 # 2% (343 76) . #fxT 57 Hi B2 (420 18) . BAE
T 39 M 2 (124 46), MET 54 M1 -2 (353 4E) %
WA, AR Y A RO RICHBE 5.2 5 FHE
P£ (Guitidn 2001) FE L T, Hi R 2 RSERICITH
EEHT D ORBOSMHBRENETNDOAEEM TR DN
QIEL BT B & D ITBAT, 1272 LBEEA TIX
EHT DRI NS o Tt b 72 0 oD
SEEME S M OFAAE N L A~F B2 > 72 (BEARLL
sh 1 7.3014.53 £ (Y + FEMERFE, 165 f81K), B
JEFK : 3.66+2.37 18 (39 flfE), tHE, p<0.001),
T — 7 "D T2 ToOM EX Tl Efisk L, 27T
DIEE BRSNSV T, HHEE BT BER< T2 BRTE
HNZBAEDMEZ G~ T, RO IATEN R 2 570>, 16
B LD Bfito> THT, FEDSL HLADHERTE D)
TRE LT HIEE RO EL L bR TE o loqt
EHEAEE Uiz, 8 A 1 RIS, kT —7 & D 7o 12
DREL A7k LT, B ST & REHD HRE
Hh 2 L ATHER R E R T, 272 URSRRIT, FER LA
B/ MR T H D, FABTHUC X 2 IEHHIROE &
A0 B0, FAEBMTATEREIT 72, HNT
8 fE{& (184K). ik T 8fEKE (294E). BIEMT 818
& (1946). BET 9 fH{Kk (50 4E) ZBNALEBRMEAT
EBIE 10m LU BN 7 E2X o b 0 & vz,
BRZM O L FRRIC 8 A 1 HICEEDBFHER LI=rE
Fiigk Lic, AH M L ICHAZHORERE AT
By ORI B A HIIR R 42 B RSN £ DR

SN L DFERF L UM L7z, HREND
RO T NSRRI B FF OO W T2 D)

B 2005426 H 4 A2x5H 6 A 9 BIZhT CF A
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T2 UNFNF g A B2 ANF AT EEXS LT
BOT . ZNENZOHITELSE L TWD =Y 4~ /L
INFNF =g AA e NTFE LT,
o

EHHOEND BRI L DREREICE 2 5
% ox 2RRE G L7z, A TFBIC X DA RB I
5 KD &N 26%LL L& o 72D T Fisher O IEMEM
REZAT o7 FTEANTEK & BIRZ B OREREOE
WEEF M & IC Fisher O EMEMESRMBE CHE LT,
F S DOFRARZ E LT, BRI & AN LR Tff
RN I2 5 h % Mantel-Haenszel B CaFffi L7z,
S5, B TIERHIRE, T7bb BIRZ B ORE
R NI ORERE, BRI D E MDD
BREEAT oIz, 1272 L, ZOREICIT 2 FREIEEE
FHLO ARSI & DAERETH V) WL 4 SOk
BHUZ 72 2 TR HI R O SEEEIC & A B HL O FRATE
B (P2 LB ERS) 2007 bDTH D, HTICIE
SPSS ver 14.0 (SPSS 2006) # v 7=,
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EFMOBINERERE
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Mole (R 1), Lol ALBEMEZT DL, FREI
FTRTCOAEFMT LT L AFHBOGEREND RS
N7 < 7 o7z (Fisher D EMREFRE, p=0.657), 7=
720 ANLRERY LT bR RS O R i 22 3 Ty < AR
BTIRWE WS BRRZH LM AE R L7z (R 1,
ANLEBIZ L DRERED EFITFEY 83% (LY
5.0-12.8%) Th o723, HIRZH L LS TALEHO
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0.05), ZOHEWIETOABTHEZE LD THLARE L
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EE)
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R W R B
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p>0.738),
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~ N RF (Bombus diversus tersatus Smith), =
oA A v T RTF (Bombus pseudobaicalensis
Vogt) . 7 A1~ v ~F NF (Bombus hypnorum
koropokkrus Sakagami et Ishikawa) ThH-o7-, Zi
BIXTRTERD AN AT TH D, =/ T~ )L
T NF DFFEPBEE SN BGED T4% % HD i
(£ 2), =V FTIANTAFIIETOEFTHTIHIE
DPHERB ST, = BA A BT SF IR, BHE
AR BED 3 ETFHTRIIENHERR S AL, 7 < VT T
IR L ED 2 AEFHTRAMED MR S 4172, AN T

Hjj:fH‘ﬁ Eﬁmu éﬂflvﬂ//\'ﬂ‘/{?liéfﬁi/ﬁ%f%O
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R wig FrEMA B At
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TAHARIVINGINF 0 1 0 1 2
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Summary

Fruit set ratios of a forest understory,

self-incompatible perennial plant, Polygonatum
odoratum (Liliaceae), were surveyed in a remnant
forest and its vicinity under a cultivated landscape in
Memuro-cho, Hokkaido. The survey was carried out
in 4 habitats, which were interior of a forest, an edge
of it, a windbreak and a field boundary. The former
two were those in the remnant forest and the latter
two were those in the vicinity of the forest. Fruit set
ratios in open pollination were higher than 65% for
the 4 habitats. It was not higher for the forest
habitats than for the habitats out of the forest.
Addition of xenogamous pollens on the stigma of
flowers raised the fruit set ratio by 5.0 to 12.8%. As a
result, the ratio of open pollination to artificial

xenogamous pollination was higher than 84% in the

fruit set ratio, not showing severe pollen limitation
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for Polygonatum odoratum. Observed pollinators
were Bombus diversus tersatus, B. pseudobaicalensis
and B. hypnorum koropokkrus, which were all native

bumblebees to this area
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1 Introduction

This paper is prepared in advance of the survey on
the framework of industrial-academic-governmental
cooperation in Germany. The purpose of this paper
is to show a bird’s-eye view of the relationship
between the councils and the regulations related
to industrial-academic-governmental cooperation in
Japan and to put the process of such national policy
making in chronological order. One of the important
things to clarify is that the national policy is made by
certain people through various processes, and
where and how the concrete measures and programs
to realize the national policy are conducted. Such
work is similar to identifying one’s location on a map,
so a bird’s-eye view of that map helps to put things in
when  involved in

perspective cooperative

industrial-academic-governmental activities.

2 Outset of current industry-academia-
government cooperation in Japan

The current industrial-academic-governmental

cooperation in Japan is economic and industrial

policy led by the Cabinet in order to recover the
power of economic competition of Japan in the
industrial world. The economic gap between the
USA and Japan is regarded as a result of the social
structure between the two countries. The Japanese
policy makers recognized that a series of economic
policies in the USA led to its success in 1990s. The
following two policies are considered to be the main
causes. One is the “Patent and Trademark Act
Amendment of 1980” , the so-called Bayh-Dole Act,
which enabled industries to own intellectual property
rights, such as patent rights produced through trust
fund with the government funds. The other was the
establishment of the

Technology  Licensing

Organization (TLO). Under such recognition, the
Japanese version, pro-patent patent policy, has been
adopted. In 1997, the Council for Intellectual
Property in the 21st Century, which is a private
advisory group of the Director General of the Patent
Office, showed the national economic and industrial
policy of Japan changed from a “scientific and
technological nation” into a “nation built on

intellectual property”. This means that the policy

was changed from “introduction of advanced
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technology” to “creation of technology”. Shortly after
that two laws were established—in 1998, the Law
for Promotion of University-Industry Technology
Transfer (Law No.52, 1998 , also called TLO Law in
Japan) and in 1999 the Law on Special Measures for
Industrial Revitalization (Law No.52,1998, article 30
of which is referred to as the provision of the
Japanese Bayh:Dole Act): On the other hand, six
regulations related to incorporating universities, the
core of which is the Law of National University
Corporations (Law No.112, 2003), were made and
national universities were incorporated in April 2004
with an expectation that national universities would

be treasure houses full of intellectual seeds, namely,

what industries wanted.

3 Establishment of two “Councils on

important policy” and the change in

the role of the Ministries

By the “Law for the Establishment of the Cabinet

Office” (Law No. 89, 1999), two Councils on
important policy were set up in the Cabinet office.
We should pay enough attention to the fact that the
Prime Minister’s office before reorganization of
government ministries and agencies was coordinate
in status (position) with other ministries under the
National Government Organization Act, but the
Cabinet office is ranked above the other ministries
(Article 4 and Aritcle 12, paragraph (4) of Cabinet
Law ; Article 2 of Law for the establishement of the
Cabinet Office ; Article 2 of National Government
Organization act). The two “Councils on important
policy” are the “Council on Economic and Fiscal
Policy” and “Council for Science and Technology
Policy”. The latter is referred to in item 4, so here I

describe the personnel structure and the power and

.67.

authority of the former.

The basis of the establishment of the “Council on
Economic and Fiscal Policy” is in the provision of
Article 18 of the Law for the Establishment of the
Cabinet Office, and the matters the Council takes
charge of are provided in the provision of Article 19,
paragraph (1), of the Law as follows: to examine and
discuss the management principles (keynotes) of
general economy, the principles of financial
management, the principle of budget compilation and
other important matters on economy and financial
policies in response to consultation with the Prime
Minister. The Council is composed of the Prime
Minister who is the chairperson (in Article 21,
paragraph (1)), some ministers appointed by the
Prime Minister and persons with knowledge and
experience in economic and financial matters (in the
provision of Article 22, paragraph (1), item (vii)). The
total number of members is provided as the
chairperson and ten or fewer others (in the provision
of Article 20). Four of the members at present are
this

businessmen and economists. Naturally,

includes the president of the Japan Business
Federation (JBF), which was created through the
integration of Japan’s two major business lobbies:
Japan Federation of Economic Organizations and
Japan Federation of Employers’ Association. He is
also the chairperson of the Industrial Structure
Council of the Ministry of Economy Trade and
Industry. The Outline of Basic Policies for
Macroeconomic Management and Structural Reform
of the Japanese Economy, which is the structurally
solid reform policy framework, was made by the
Council on Economic and Fiscal Policy in 1999. The
outline has a strong influence the completion of
budget draft with the approval of the Cabinet. This

means the Council on Economic and Fiscal Policy
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participates largely in the process of completing a
budget draft by making the directions and policy
concerning such a process. It can be said that the
Council on Economic and Fiscal Policy makes the
Ministries function as an organization to execute
concrete programs and projects within the given
framework instead of planning and designing the
framework of basic national policies.

It is said that a substantial adjustment on
made

national policy was in the meeting of

vice-ministers. This actual meaning is that pulling
strings at an administrator’s level played an
important role before the meeting. The authority
of making a budget draft belonged completely to the
Ministry of Finance before the eatablishment of the
Council on Economic and Fiscal Palicy, and it was
exerted in a manner such as setting the deadline for
the budget draft from each Ministry in August and
followed by drawing up the budget request guidelines
(ceiling), then the completed budget draft of the
Ministry basically became the budget draft of the

government for the Diet’s approval.

(It is also notable that “seven-point structural
reform” (.e., structural reform without sanctuary)
shown by the Council on Economic and Fiscal Policy
includes the introduction of “elements of competition”
into education. In this should

respect, we

understand the difference between elements of
competition and principles of market mechanism or
economic principles.)

between the laws and
to

Property and Science and Technology

4 Correlation

councils related Intel lectual

The other council on important policy is also
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provided in the provision of Article 18 —the Council
for Science and Technology Policy. The matters the
Council for Science and Technology Policy takes
charge of are described as follows: to examine and
discuss the fundamental policy for promoting science
and technology in a comprehensive and systematic
manner per the provision of Article 26, paragraph (1);
and to examine and discuss the policy on the budget
of science and technology, related to distribution of
human resources and other necessary resources for
the promotion of science and technology per the
provision of the same article, paragraph (1), item (i) .
The Council consists of the Prime Minister, who
occupies the chairperson’s seat in the Council, some
ministers appointed by the Prime Minister and some
persons with knowledge and experience. The total
number is the Prime Minister and fourteen or fewer
others (per the provision of Article 27). The Council
for Science and Technology Policy generally plans,
designs and adjusts the fundamental and total policy
on science and technology from a higher standpoint
than the other Ministries. As of 30 January 2007,
seven experts are included, and four of them have
been members since the establishment of the General
Science and Technology Council. There were also
two experts who had been original members until 25
December 2006, and one of them occupies a member
seat not only in the Council for Science and
Technology Policy but also in the Intellectual
Property Strategy Council and the Intellectual
Property Strategic Headquarters, which are
described below.

Before describing the relationship between the
Council for Science and Technology Policy and the
related laws as well as the councils, we need to recall

the other scheme along the lines of “scientific and

technological powerhouse” policy prior to a “nation
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built on intellectual property” policy.

The Science and Technology Council (S & T
Council) was established in 1958 by the then Agency
for Science and Technology, which is an integral part
of the present Ministry of Education, Culture, Sports,
Science and Technology (MEXT). The S & T
Council, which still exists, was based on the Law for
the Establishment of Science and Technology Council
(Law No.4 of 1959) with the purpose of promoting
general governmental science and technology policy.
In 1995, the Basic Law on Science and Technology
(Law No.130 of 1995, revised in 1999 as Law No.160)
was established with the purpose of making the
framework of science and technology policy as the
backbone to promoting science and technology and to
scientific and technological powerhouse

creating a

in the 218t century. This law was proposed
cooperatively with the Liberal-Democratic Party
(LDP), the Social Democratic Party of Japan (SDPJ),
the New Party Sakigake, and the New Frontier Party
(NFP) at that time in the Diet. This Basic Law lays
down the responsibilities of the central and local
governments regarding the promotion of science and
technology and issuing the Basic Program for Science
and Technology every 5 years through discussion
within the S & T Council. The first Basic Program
covered 1996 to 2000, the second Basic Program
between 2001 and 2005, and the present is under the
third Basic Program from 2006 to 2010. If we
describe the relationship between the Basic Program
for Science and Technology and the Intellectual
Property Strategic Program (to be described later),
we can have a bird’s-eye view of the industry
-academia-government cooperation mechanism in
Japan.

Let us look at the relationship between the

Council for Science and Technology Policy and
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related laws as well as councils. In order to design
and examine the intellectual property strategy, the
Intellectual  Property Strategy Council was
established in 2002 with the approval of the Prime
Minister. The general affairs of the Intellectual
Property Strategy Council are handled by related
administrative authorities such as the Cabinet Office,
MEXT and the Ministry of Economy, Trade and
Industry (METI). The Council decided the
Fundamental Principles on Intellectual Property
Strategy as a basic framework to establish the nation
on intellectual property and decided to submit the
bill of the Basic Law on Intellectual Property at the
ordinary session of the Diet of 2003. The Basic Law
on Intellectual Property (Law No. 122, 2002) was
enacted and laid down. In accordance with the
provision of Article 24 of the Basic Law on

Intellectual Property, the Intellectual Property
Strategy Headquarters was set in the Cabinet Office
in 2003 to make the Intellectual Property Strategic
Program, which makes intellectual property policy
Intellectual Property

every year. At present,

Strategic Program 2006 is in operation. This
program reflects the national policy on intellectual
property strategies of the Council for Science
Technology Policy. The unity between these three
councils (the Council for Science and Technology
Policy, the Intellectual Property Strategy Council and
the Intellectual Property Strategic Headquarters) is
secured by the personnel structure of these councils
as well as by the legal system, which is already
mentioned in the first paragraph of item 4. Thus,
the elements of the framework for a nation built on
intellectual property are interrelated.

If we understand the relationship between the

Basic Program for Science and Technology and the

Council for Science and Technology Policy, it is easy
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to understand the relationship between the
Intellectual Property Strategic Program (showing the
direction of the scientific and technological nation)
and the Basic Program for Science and Technology.
The relationship is described in the third Basic
Program for Science and Technology as follows:

“in accordance with the Basic Law on Science

and Technology in order to promote generally and

This correlation is shown in the table below.

Council for Science and Technology Policy

Intellectual Property Strategy Council

Fundamental Principles on Intellectual Property Strategy

(National Policy)

Basic Law on Intellectual Property

- responsibilities of the country, local governments,

universities and so on

+ Intellectual Property Strategic Headquarters

!

Intellectual Property Strategic Program 2006

(every year)
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deliberately the measures concerning the promotion
of science and technology, in the light of the Council
for Science and Technology Policy’s report of 27
December 2005 titled ‘Concerning basic policies on
science and technology’ to the consultation No.5 from
the Prime minister, the Cabinet decided the Basic
Program for Science and Technology on 28 March

2006.”

Science and Technology Council

v

|
|
|
|
|
|
|
i Basic Law on Science and Technology
|
|
|
|
|
|
|
|
|

v

<—— Basic Program for Science and Technology
(every 5 years)

(OUAVM/CRC : H. Watanabe)
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5 Measures on industry—-academia coop—
eration by each Ministry

Finally, let us take a look at the typical

programs of each Ministry under the above

mechanism. Such programs are generally divided

into the following categories.

1) Personnel (human) support
The typical examples of this support are to

provide universities with coordinators for the

promotion of industry-academia-government

cooperation activities by MEXT and advisors for

intellectual property management by METI.

2) TFinancial support for the construction of the
systems promoting industry-academia-
government cooperation

There are promotion programs on

industry-academia-government cooperation in

metropolitan areas with the purpose of constructing
groups consisting of industries, universities, industry

support institutions and experts, which share

business interests and which are the same

geographic region. Members of these groups are
attracted by the lure of the technological potential in
that location. The program for the establishment of
Intellectual Property Headquarters in universities
started in 2003, the termination of which is 2007, but
its successor is not yet decided. These promotion
programs are conducted under MEXT. METI
conducts the Industrial Cluster Program with the
purpose of establishing the clusters to realize
self-help type economic policies and the
establishment of technology transfer organization
(TLO).

It is often pointed out that some universities
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which have both Intellectual Property Headquarters
and TLO have been preoccupied with the clarification
of the division of the roles these two bodies play.
This might be a typical example of poor coordination

between administrative branches of the government.

3) Financial support for applied research subjects

This support is offered by each Ministry as
competitive funds. For example, Grant-in-Aid for
Science Research for Health, Labor and Welfare by
the Ministry of Health, Labor and Welfare, and
Technology Development Project mobilizes the
private sector for the creation of agribusiness by the
Ministry of Agriculture, Forestry and Fisheries.
Universities in Japan have keen competition with
each other to receive these governmental funds. In
the case of Obihiro University of Agriculture and
Veterinary Medicine (OUAVM), the total amount of
external funds was 608 million yen in 2005. One of
the funds (39 million yen) came from joint research
with private sectors, another was donations (71
million yen), and a third was a research fund (497
million yen) and which was about 82% of the total
external funds. Most of these research funds,
including Grant-in-Aid for Science Research for basic
research by MEXT, came from the government funds
mentioned above.

The current situation of the universities, as a
whole, in Japan is as follows. The amount of joint
research with private sectors is steadily increasing.
Such programs in all the national university
corporations number over 10,000 and if we put
national  university  corporations, prefectural
universities and private universities together, the
number exceeded 13,000 in 2005. But, the average

amount for a joint research project remained the

same (2.42 million yen in 2005), and the ratio of the
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research funds from private sectors to the amount of
external funds in the universities was still low
(around 2%). While more than twice this amount
was doled out from domestic private sectors to
oversea institutions, only 0.39% of the whole joint

research amount in Japanese universities came from

foreign industries in 2005.

6 Conclusion

It is said that the Japanese economy is enjoying
its recovery; the trend has lasted more than 5 years.
We need to further consider the causality between
the economic recovery and the national policy on
industry-academia-government cooperation, but this
is irrelevant to the main topics of this paper. As
mentioned earlier in the introduction, the purpose of
this paper is to identify our position as an executive
organization by showing ourselves a bird’s-eye view
of the industry-academia

national policy for

-government cooperation. This was pointed out in
item 4.

Finally, it can be said that for the above
mechanism to function sufficiently, the invisible
consciousness of people is an important factor.
Statesmen occasionally need to show what kind of
country we should build with money accumulated
through means of intellectual property and science
and technology. Business people and industry
executives not only affirm that industry-university
cooperation is not for universities on the basis of
their mind of benefit pursuit as motivation for their
business activities and their social status of
corporation taxpayer, but also should know their
social accountability (responsibility). Besides, they
should be aware that the incentive of university

researchers in joint research with industries is the

.72.

reward for participating in the intellectual creative

cycle that applied research affords business.
Through such a process, new (fresh) academic ideas
(subjects or themes) can be born and then promoted
into their basic research or further applied research
in their field. University researchers should be
aware that they must change to maintain their
identity of university or to exist as a university in the
future, which means that a wuniversity should
maintain its position in society by implementing
more direct social contribution on the basis of its
academic specialties. One of universities’
advantages is that they are one of a very few
organizations that can pursue the goal of their
activities without the pangs of conscience. It is
ironic for national university researchers that before
university incorporation, they were considered public
servants but not expected to act as such. However
after incorporation, they are not public servants, but
to provide direct social

they are requested

contributions like public  servants. The
administrative officers of universities need to acquire
new skills to support such independent organizations.
If we act in such a way, we can realize the
revitalization of Japan as a country beyond more

than economic revitalization.
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1 Introduction

In choosing its future course on

industrial/academic/governmental cooperation in
Japan, the government studied the situations of
several countries and ultimately decided to follow the
policy of the United States of America. In Germany
- which has a similar situation to Japan - most
universities were state universities, and until
recently, intellectual property rights belonged to
individual university researchers.

The first purpose of this paper is to look at the
present mechanism of industrial/academic/govern-
mental cooperation in Germany mainly based on a
discussion at the Ludwing-Maximilians-Universitéit
(LMU). The second purpose is to make clear the
potential of industrial/academic/governmental
cooperation in Tokachi area, as well as the role of
Obihiro University of Agriculture and Veterinary
Medicine (OUAVM) in the area, by making a
comparison between the successful conditions in the
state of Bavaria with the present conditions of

Tokachi area.

A clear understanding of the whole mechanism of
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Germany is important for us to possess as common
knowledge before analyzing the potential in Tokachi
area in comparison with the factors of success in

Bavaria.

2 Mechanism of industrial/academic

/governmental cooperation in Germany

The flow of funds related to industrial/academic
/governmental cooperation in Germany consists of 2
categories. One comes from the European Union
(EU), and the other comes from the Federal
Government of Germany. The latter is mainly
divided into 2 types, a fund from the Federal
Ministry of Education and Research (BMBK) and a
fund from the Federal Ministry of Economy, Trade
and Industry (BMWi). The source of the EU fund is
the contribution from member countries and the EU
council makes a Research Frame Work Plan (FP)
every 7 years, which is modified every year and
shows project topics, research projects and research
grants to be covered with the EU fund. It has,

therefore, great influence on the industrial/academic

/governmental cooperation policies of EU member

Cooperative Research Center, Obihiro University of Agriculture and Veterinary Medicine
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countries. Now, the 7t FP (2007-2013) is underway

and it 1is, in this sense, equivalent to the
“BasicProgram for Science and Technology (5 years)”
and “Intellectual Property Strategic Program 2006
in Japan. Five-ten% of the whole EU budget is for the
EU project of FP and 90% of the research activities
conducted in the EU region are implemented by the
EU member countries’ own budget. The application
for the EU projects are not made through the
governments of the EU member countries, but are
directly made to the EU by universities, research
institutions etc. This application is principally
requested to be made by a consortium which is
composed of universities, research institutions,
industries between the deferent member countries in
the EU. Take FP6, for instance. It is said that
universities, research institutions and industries in
Germany participated in 80% of the FP projects and
obtained 20% of the FP grants. The nature of the
FP grants is a matching fund that makes up 50-100%
of the necessary research costs. 100% of the
necessary research costs can be subsidized to the
universities. It is also possible for universities to
apply themselves to the European Research Council
with the aim of conducting basic research.
Concerning FP, the German Federal Government
makes its own policy on what it will focus its
resources on. In accordance with this national
policy, the national funds are distributed. As I
mentioned earlier, one of the funds comes from
BMKB through the German Research Council to
basic conducted in

promote research mainly

universities. BMKB is making national policies

such as the Nano-initiative Implementation Plan.
The Charter of Intellectual Property Rights has been
enacted and University Law has been revised under

its initiative. In Germany, where the state

governments have strong power, BMBK and the
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Council of State Ministers of Education (KMK)
mediate, in cooperation with each other, differences
of opinion in education between the federal
government and the state governments.

The fund BMWi through

other 18

Arbeitsgemerinschaft induatrieller Foschung-
svereinigunger “Otto von Guerivke” (AiF) to promote
applied research in industries and private research
institutions. Ninety percent of this fund is offered to
industries and 10% is passed to industry partners
such as universities conducting joint research with
the industries which receive the fund. Although
BMWi also makes national policy such as High Teck
Strategic Deutsch, the policies of these two ministries
are carried out individually. What actually
regulates industrial-academic cooperation between
universities and industries is State Laws, which
seem to function like the “Basic Law on Intellectual

Property Rights” does in Japan.

3 Industrial/academic/governmental
cooperation in the Ludwing-

Maximil ians-Universitat (LMU)

There are currently 372 institutes of higher

education in Germany. These institutions are

classified into 3 categories: the classic university, the
technical university (TU), the university of applied
sciences (FH). The classic university is dedicated to
pure science and scholarship and covers the entire
studies to

spectrum of subjects from ancient

economics. The TU focuses on engineering and
natural sciences, and the FH is a special institution
with 3-year FH degree course. The number of FH is

around 170 and 97% of all universities are

established by the states. LMU, which has an
academic exchange agreement with OUAVM, is a

classic university, the nature of which is different
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The relationship described above is presented in the following table

Council of the European Union

EP 7 (every 7 years)

A ) revised every year
fl 1

f} 1

E \

(R Germany

(Federal Government)
(EU fund)
(National fund)
BMBK(—KMK) k BMWi

National policy

Revision of University Law
Nano-initiative Implementation Plan,
etc.

( German Research council )

J

Classic Universities
(basic research) A
Technical Universities (TU)

The Charter on Intellectual Property Right

(State Governments)

State Laws

(EU fund)

National policy
High Tech Strategy Deutshland

1
1
1
1
:
1
! etc.
1
1
1
1
1

(AiF)

y

Industries

>
|

Universities of the applied sciences (FH)
(applied research)
Public research institutions

from the other 2 groups mentioned above.

BMKB established specific programs in order to
support research activities in the above universities.
The total budget for such programs is 4-6 billion
euros per annum. The programs include a wide
range of objectives, such as the improvement of post
graduate fellowships, reformation of research, special
financial support to some specific universities
including LMU. The budget of BMKB showed a
decreasing tendency after the reunification in 1989,
but at present is stabile. The functions of the
technology licensing organization in LMU are carried
out by the technology transfer station (KFT) mainly
of contracts with

through means industry.
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(OUAVM/CRC : H. Watanabe)

Intellectual property rights (patent rights) once
belonged to university researchers, but since 2002
has belonged to the universities employing the
researchers. Copyright, however, still belongs to
individual researchers. There is “an-institute” as
research institute peculiar to Germany. Although
its legal status differs case by case, each has tangible

advantages in avoiding the restriction of universities.

One ex ample of restrictions is that salaries at

stateuniversities are the same. An-institute
motivates researchers with performance-based
incentives. While it also promotes academic

/industry cooperation, there is still the fact that if
someone go out of university, it is difficult for him or
The fund

her to back to university. of the
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establishment of it comes from the state and the

university in the proportion of 50% to 50% and so on.

One of the big problems with which the
universities are confronted today is that although the
number of students is increasing, the number of
academic staff is decreasing. As a part of university
reform the tuition of universities, which was zero
until last year, is to be collected every semester from
this year. The fee this year is 300 euros per
This

semester and will become 500 euros next year.

means the introduction of competition into

universities, and, In turn, the abandonment of

homogeneity among universities.

The reason for success in industrial/academic
/governmental cooperation in the state of Bavaria
mainly results from the procurement of official funds.
For example, if the EU decided to pick up life sciences
as one of the important subjects, we could imagine
that the following situation appears. The first
competition takes place among industries, private
institutions and universities to get the EU fund
prepared for it. Then the fund of the federal
government, which corresponds to the EU fund, is
distributed, most of which first flows into industries.
At this point, the competition to become an industry
partner is brought about among not only private
institutions and universities but also between
universities. Under this condition, the research
results

of joint research are expected to be

transferred to industries. At the same time, LMU

designs and conducts research projects in life
sciences which build on the funds of the state. LMU
functions as the core institute of such projects by
forming a complex of medium and small companies
on its campus. Thus a closed relationship for

industrial/academic/governmental  cooperation is

established in the region.

4 Industrial/academic/governmental

cooperation in Texas A&M University

Let us look at the current situation in the USA.

It is said that the universities of the USA
underwent drastic change through the establishment
The

of the so-called “Law of Commercialization”.

pioneers for  industrial/academic/governmental
cooperation in the USA are private universities such
as Harvard University, Stanford University, MIT, and
so on. Compared with state universities, these
universities have adopted a unique system of giving
their faculty members the title of professor and a
laboratory instead of paying their salary and making
them earn money for themselves. Such universities
have, therefore, kept traditionally close relationships
with industry to raise external funds. On the other
hand, state universities have shouldered hundred
percent of salaries for their staff from the states and
have an obligation to make a contribution toward the
of their

state with the historical background

establishment. The current situation in Texas A&M
is as follows.

Industry takes a risk concerning the results from
joint research including expenses in filing a patent
application. The adjustment or coordination with
industries is done by a technology commercialization
center (TLO). If there is industry revenue, 46%
goes to the inventor and 54% for the university etc.
The following system was developed by the State of
Texas, and it is often referred to as a successful case.
Texas State Government prepares 1 billion dollars
every year in an emerging technology fund.
Universities and industries in the state make joint

applications and file the applications for the fund to a

state government regional office located in several

.77.
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regions. Ultimately 5 proposals are adopted every 6
months in competition at the state government level,
for a total of ten a year. Like in Japan, personnel
exchange between universities and industries was
difficult until 5 years ago, but at the present such
personnel exchange has become easier. The window
(contact point) of universities for industrial/academic
/governmental cooperation is a person called an
investigator. An investigator is not a specialist in
science, so science people advise them, and they are
engaged in offering information on academic
activities in the university consulting with science
people. On the other hand, there are business
people in private industry and markets, who are
familiar with the capability of industry and what
markets want, so they produce venture businesses
through contact with the investigators or direct

contact with university researchers.

In these two countries, long-term basic research
and short-term applied research are conducted in
individual universities categorized by education
system or reform based on historical and cultural
background. This means that culture is very
significant and influential in putting ideas into
action.

From examples of Germany and the USA one
point becomes very clear: these countries have some
type of university, which means universities are
under severe competition and make up the deficit
each other by stressing their characteristics. It
would be better to say that if the universities of one
category fail in conducting industrial/academic
/governmental cooperation, the other universities of
another category will be able to survive the global
competition as well as the domestic one. In other
words, they have two or three sets of military power

for decisive battle. Now, what is expected to the

universities from the standpoint of Japanese policy of

incorporating university is to determine for

themselves the ideal figure of wuniversity and

measures for industrial/academic/governmental
cooperation fitting for the university size after
reflection of local characteristics and to activate
themselves by

ensuring the diversity among

themselves. The real meaning of saying that
incorporating is the chance for universities exists
only in the said attitude.

in

5 Factors in causing the success

Minchen area and possibility in

Tokachi area

The following points are considered to be the
factors in the success in Miinchen Area.

These factors are picked up from the papers
described in references.
1)  Advantages of the area
The following institutions are located in a small
area.
LMU and Technische Universitat Minchen
which are evaluated

(TMU) highly

internationally, the headquarters of

Fraunhofer-Gesellschaft (FhG) which is the

most advanced society engaged in applied
research in Europe, the headquarters of the Max
Planck Society which undertakes basic research,
German Patent office (DPA), European Patent
Office (EPO) etc.

2) Characteristics of academic staff

Most of the wuniversity researchers of FH,

especially in the field of engineering, have

experience working for industry.

3) TLO

TLO is composed of various experts such as
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patent attorneys and accountants, and functions
as a window for one-stop service.

Medium and small companies

99.7% of all industries are medium and small
companies, which are characterized by their
specialties and internationalization orientation.
These companies have no department for
research development, so they entrust external
institutions with R&D.

An-institute (Institute an der Universitit)
An-institute offers a quality labor force in the
region.

Culture to support industry among researchers
Positive action for governmental funds

The beginning of a typical success case was the
win of the BioRegio program (national cluster
policy for 5 years) in 1997, which has been
followed by winning of successor programs.
Closed network in the region

There are closed network between universities,
research institutions, business sector including

industry and finance companies, politics or local

governments.

Let us compare the characteristics of Tokachi
area with the above features in Miinchen area to
study the capability of Tokachi area.

Advantages of the area

It is clear that Tokachi area is not so rich in
infrastructure for promoting cluster policy as
Miinchen area.

However, I would like to point

out two advantages. There are some public

research institutions established by the
Hokkaido Prefecture or the Ministry of
Agriculture, Forestry and Fisheries. The

academic specialty of OUAVM matches with

local industry such as stockbreeding and

agriculture etc. Whether they make the most of

2)

3)

4)
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these two advantages depends on OUAVM.
The National Research Center for Protozoan
Diseases of OUAVM was designated as a “21st
Century Center of Excellence (COE)” in the field
of life science by the Ministry of Education,
Culture, Sports, Science and Technology in 2002
and the university implemented its doctoral
program in the field of animal production and
food hygiene in April 2006. These two facts show
the decision of the university to promote
world-class research. OUAVM as the only
university in the region conducts basic research
as well as applied research. In order to exist as
a university which contributes to the region,
OUAVM should devise an appropriate internal
fund cycle within itself in due consideration of
the balance between basic research and applied
research.

Characteristics of academic staff

19 of 139 academic staff have experienced
business world.

TLO

It is impossible for the Cooperative Research
Center to fulfill this function due to its small
personnel size. We should make use of outside
organizations instead of the establishment of
TLO in the university. Information service is
done on homepage, but we should consider
posting persons like the investigator of Texas
the

A&M university from standpoint  of

interactive information exchange, connection
among related people, construction and the
keeping of reliable relationships.

Medium and small companies
Most industries in Tokachi area are small
traditional local businesses rather than medium
80% of technical

and small companies.

consultations are on behalf of such small
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businesses. This means that it needs
considerable efforts to combine the contents of
consultation with research results.

5) An-institute (Institute an der Universitit)

More than 40% of the graduates find

employment in Hokkaido Prefecture. OUAVM
makes a great contribution to this matter. The
establishment of incubation facility is under the
consideration as the space for joint research,
which fulfill alternative part of the role of
an-institute in Germany.
6) Culture to support industries among researchers
We have had custom for academic staff to guide
companies voluntarily, but it has not reached the
stage to get external fund.
7) Positive action for governmental funds More
than 10 % of total income (5,692 million yen)
comes from external funds (608 million yen)
including joint research with private sector
(40milliom yen) and research fund (497million
yen). Since around 80 % of research fund comes
from the competitive funds offered by the
government, an important problem with which
OUAVM is confronted is how we can get
continually the huge amount of the funds
distributed by the central government.
8) Closed network in the region Currently 2 projects
based on regional consortiums have been operated.
Besides, OUAVM has some agreements to promote
activities research

cooperative between public

institutions, the local government, monetary

facilities in the region. An urgent issue is to develop

concrete projects based on these agreements.

As mentioned above, Tokachi area meets in part
some conditions which led Miinchen area to success.
Some part of the conditions which have not been

satisfied might be completed by the influential efforts

.80-

of OUAVM.

6 Conclusion

The main purpose of this paper is shown as the
table. Current situations in Germany and the USA
are described in items 3 and 4, and their flexibility
and toughness are mentioned in the last paragraph
of item 4. In addition, the comparison on the factors
of success between Miinchen area and Tokachi area

and the issues with which OUAVM should cope are

mentioned in item 5.

Only universities are not always responsible for
the so-called lost ten years. Since they were
incorporated in 2004, they have had the chance to
exploit such incorporation and to be able to define
themselves under such situation. If diversity makes
a substantial contribution to the prosperity of
organizations, the present is the chance for them to
get out of the so-called convoy system in order to
activate universities. If there are some people who
say industrial/academic/governmental cooperation is
not for universities, it would be the wisdom of
universities for them to make use of the cooperation
for universities. Now, it can be said that university
is requested to exercise its own intelligence, that is,
what kind of universities they should build for

themselves on the basis of the balance between

academic management and financial management.
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The 2006 Academic Year
Index of Master’s Theses for
the Graduate School of Obihiro
University of Agriculture and
Veterinary Medicine

Master’ s Course of Animal Production
and Agricultural Economics

. Analysis of Maturity on Milk Production by Random

Regression Model using 305-d yield in Japanese Holsteins
(Shingo OHASHI, Animal Genetics and Reproduction)

. The Utilization of Type Records in Second Lactation on

Japanese Holsteins
(Taro OKA, Animal Genetics and Reproduction)

. Mean Retention Time of Digesta and Particle Size

Distribution of Feces in Horese Fed Forage with
Different Fiber Digestibility
(Yudai OGURA, Animal Metabolism and Physiology)

Master’ s Course of Agro-Environmental Science

. Analysis of Gene [ncreased Level of Poliploidy 2

Regulating Endoreduplication
(Chika Akagi, Crop Science)

. Genetic Analysis of Intraspecific Variation in

Verticillium lecanii (Lecanicillium spp.) and These
Relationships to Cuticle Degradation Enzymes
(Satoko ARAKI, Crop Science)

. Expression Analysis of Phalaenopsis Orchid Introduced

Disease Resistant Gene Chitinase
(Fumika UMEMURA, Crop Science)

. Development of Near—isogenic Lines of Wheat Norin 61

Carrying Different Null #x Alleles and Their Flour
and Starch Properties
(Takanobu HANEDA, Crop Science)

. Genetic Mapping of Reduce culm number 4 (Ren4d) Gene

in Rice
(Weerakkodige Mojith Tyrone Perera ARIYARATNA, Crop Science)

. Study on Spontaneous, Cultivated and Weedy Species in

Inada Area of Obihiro City
(Katsuo ITOH, Grassland Science)

. Studies on Fatty Acid Composition and Conjugated Linoleic

Acid Content In Milk of Cows Fed Pasture and Silage-based
Diets
(Zunong MAIMAIJIANG, Grassland Science)

. Insects Inhabiting Cow Dung Pats and Their Contributions

on Dung Degradation Focusing on Physical Changes
(Miyuki UEDA, Preservation and Management of Ecosystems)

. Occurrence of Quercus Seedlings in a Undergoing Urbanization

Landscape —Possibility of long distance dispersal and
possibility of regeneration under gaps—
(Kotaro URABE, Preservation and Management of Ecosystems)
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11.

12 .

13

14 .

15 .

16

17

19 .

20 .

21 .

22

. Insect Succession on Pig Carcasses and Application to

Estimation of Postmortem Interval (PMI)
(Yuji KAMEI, Preservation and Management of Ecosystems)

Is the UV Resistance Controlled by a Circadian Clock?
~The case of ciliate Tetrahymena pyriformis W-
(Makoto SHIOHARA, Preservation and Management of Ecosystems)

Effects of Soil pH and Application of Organic Fertilizer
on the Growth and Taste of Tomato
(Nobuaki TAKAHASHI, Preservation and Management of Ecosystems)

. Characteristics of Nest Cavities Used by Siberian Flying

Squirrels, with Special Reference to Comparison between
Winter and Other Seasons
(Sakina NAKAMA, Preservation and Management of Ecosystems)

Food Items and Their Selection of Siberian Flying Squirrel,
Pteromys volans orii in Winter
(Akira NAMBU, Preservation and Management of Ecosystems)

Influence of Commercial Bovine Concentrate Ration on

the Colonization, Reproduction and Emergence of
Dung-breeding Insects

(Takashi MARUO, Preservation and Management of Ecosystems)

. Effect of Light Intensity on Drought Tolerance of

Hard Fescue (Festuca longifolia Thuill.)
(Chalinada Koshitha BENERAGAMA, Preservation and
Management of Ecosystems)

. Annual Fluctuation of Frost Heaving and Frost Action

of Porous Pavement in The Field Experiments
(Chiaki YAMADA, Land Resourse Science and Engineering)

. The Evaluation of River Water Quality under Normal

Flow Condition in the Large—Scale Watersheds with
Agricultural and Forest Land
(Sachiyo WAKOU, Land Resourse Science and Engineering)

Nutrient Status and Organic Matter Composition as
Influenced by Land Use Change in Degraded Soils in

Leyte, Philippines

(Ian Auza NAVARRETE, Land Resourse Science and Engineering)

Studies on Automatic Equipment of Deposit Spectrum of
Spray Nozzles using Laser Beam Transmission Sensor
(Kenji TERUI, Engineering in Agricultural and Biological
Systems)

Study On The Adaptability Of Bio Ethanol Fuel In

Tokachi Areas

(Miki TOMITA, Engineering in Agricultural and Biological
Systems)

. Characteristics of Milking Parlor Wastewater Treatment

by Magnetic Activated Sludge Process
(Ying CHUN, Engineering in Agricultural and Biological
Systems)

Master' s Course of Bioresource Science

. Study on Functional Components of Small Fruits Grown

in Hokkaido
(Junichi MIYASHITA, Applied Life Science)
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. Contents and Compositionanl Property of Sphingolipids

Contained in Japanses Meals
(Takuya OGAWA, Applied Life Science)

. Characterization of Functional Component in Edible Bean Seeds

(Yusuke SAITOH, Applied Life Science)

. Chamical composition of pomace extracts and evaluation of

food functionality by DNA microarray analysis
(Gaku SASAKI, Applied Life Science)

. Study on Physiology Function of Adzuki Bean and Seaberry

Leaf Polyphenol
(Shigenori NISHI, Applied Life Science)

. The Effect of Health Functional Ingredients in Potato

Processed Goods and Secondary Product Preventing
Medicinal-induced Damage in Rats
(Megumi NIREI, Applied Life Science)

. Efficient derivatization of phenyldiazirine compounds

for photoaffinity labeling
(Yuhi KATO, Applied Molecular Biology)

. A Study about the Sensitivity of Various Laboratory

Procedures to detect the Pesticide and Veterinary
Medicinal Products in Raw Milk
(Kuniaki KOUSO, Food Science and Technology)

. Identification of the Dominant Microorganisms Isolated

from ‘Smetana’ (the Russian Traditional Fermented
Cream) and Screening of Probiotic Yeast Strains

(Makoto TSUNEMI, Food Science and Technology)

Master’ s Course of Animal and Food Hygiene

. Effects of Potato Pulp on Blood Lipids in Rats

(Keiko MATSUDA, Meat and Milk Hygiene)

. Chemical and Immunological Properties of Exopolysaccharide

Produced by Lactobacillus fermentum Strain
(Leo FIAME, Meat and Milk Hygiene)

. The Effect of Starter Cultures on Amino Acid Content

in Fermented Sausages
(Juan Marcos ARO ARO, Meat and Milk Hygiene)

. Expression of Ubiquitinated Proteins in Beef and Pork

(Nyam—Osor PUREVDORJ, Meat and Milk Hygiene)

. Effects of Increasing Rate of Dietary Concentrate

During the Early Lactation on Metablolic Status and
Reproductive Performance in Postpartum Dairy Cows
(Miki ISHIHARA, Animal Production Hygiene)

. The Expression of Apelin and its Receptor APJ in the

Bovine Corpus Luteum
(Kohei SAYAMA, Animal Production Hygiene)

. Study on the Impact of Cell-to—Cell Cross-Talk by

Cell Adhesion during Luteolysis in the Cow
(Sho WATANABE, Animal Production Hygiene)
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. Loop-Mediated Isothermal Amplification (LAMP)i%E

WX BT N U ERE Staphylococcus aureus
DWGHE - i 5k
(KDY, BiaEMEDS)

. Haemaphysalis longicornis DiE~7F Kdefensin

DOFFHEAEA
(MEHEE, AEHEmYyEsE)

10 .

11.

. Farmer’ s Profitability Comparison and Decision

Making by Drift Measures under Positive List
System
(Tomoki HONDA, Food Safety Economics)

. Study of Meaning and Problem of AI Introduction

in hog farm in Tokachi
(Tomoyuki MITANI, Food Safety Economics)

A Rapid and Simple Detection of Staphylococcus
aureus from Milk by Loop—Mediated Isothermal
Amplification

(Yuri SAITO, Food Microbiology and Animal Hygiene)

Characterization of Two Defensin-Like Antimicrobial
Peptides From the Hard Tick, Haemaphysalis
longicornis

(Mami UEDA, Zoonotic Infections)
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. Studies on Vaccine Development and Establishement of Diagnhosis +cececcecces IMEAR  HEE
against African Trypanosomiasis

.Studies on the Geographical Variations in Skull Morphology of — sccececcecces HH BT
Squirrels in Southeast Asia

. Studies on the Stage Specific Gene Expression Associated with — =eceeeeeeeees s RS
Implantation in Mice

.Molecular Characterization of a Novel Leusine Aminopeptidase ~ «+ecccecceceese JNH &t

feom the Hard Tick Haemaphysalis Iongicornis and Its Role in
Tick Blood—-feeding Physiology

. Studies on Identification of Cross—reactive Antigens between = =++ccceceeeeeecs 7 g
Neospora caninum and Toxoplasma gondii and Development of
Immunodiagnostic Test for N. caninum Infection
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Dairy Cattle
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