CODEN:HDNHFL
ISSN 1344-8897

BARIAFRFEMEFRLNRE

£105

BULLETIN
OF THE

FACULTY OF AGRICULTURIEFA “ -
LIFE SCIENCH ,.-"
HIROSAKI UNIVERSIIRN
No.10, '

ft B 3% X & B 2]
2006410 i—2007 4:9 A

Lists of Published Research Works of the Faculty of
Agriculture and Life Science
Hirosaki University
2006 (October)—2007 (September)

BN XK ZRFE o EZF B

2007412 H

FACULTY OF AGRICULTURE AND LIFE SCIENCE
HIROSAKI UNIVERSITY
HIROSAKI 036-8561, JAPAN

December, 2007



HNTPNIES 3 - = 06 O i S B R S (T < iy

105 2007412 1

H K

oAbk - T OB R 0 sE  TRBRIEREBIXIC B U A KEEE &t A

\ZBE$ A e 1
RAFESE | BEFIIRTSGICBIT 2 FHRRERNoZERE —&HE0Y »

TV 2 — AEERIEY 2SR e L T— 13
EEpHES - IR - B FE - FEEE - JIAER ) v T - 2 K

WIFEOIRIK - UM EEKER T — 27 > a v TOEED 5 21
WresEdE H ik (2006410 H—20074E9H ) 35



PEBRAEEHL X (2 B 1 % KB & i B = (2B 9 5 iFge

g Abok Lk

TR KB TR

ED%*Z. 7? %*2

TR 3ol i U8 T 5 Rl

"B B A AR R T

(2007 49 H20H %= 1%)

1. oI

HARENZ BT 2 01| R BE O KRFE LRI A To L
MR RGO ZAL oS - BRFEEE I > THRAT 28
TEOWARIZLY, KEESERBLAZHITETL
720 BATHATICBWT S, FARKIBOERCIC X B A TERE
HK ORI A & OHERD e O KRB % BAL S
T2 LEDE/LH Y, TREDOEMCKEHDOUE
PELINTWL, —FHEIZBWTH A HE)S
FER ST, B IR L EREEEICE T LTV,
ACHEINZ BV D2 2 WIEA D) D BREAO R L &
NTWB, BHIC, MR X 2 20 O R G HEHE
KIZ KB - WRBOKEEAAETLTBD, TV
EREASREE 22 5 2 EAFREND, W) DKER
Al A 720120, THAIREDER: 5 EhEn
OHIE A LM T A AmEZHE L, B RE L%
FUE7e &7\, TR T ARMLER iR 70 & TR 2 & O
BRI RO A S I IR S, R 28 b A
TWEA, Btz ST & O &M 31 B
A AT ARELBERTH LI 00b 6T, HES
BB e, 7272, KHEMARIZBIT BHA - =
(ZBES A 2RI v il R T b L — S o5 (AR
M5, 1979% &) 2o & LT, EENFIL (EA)S,
1982 K, 19917 &), fFi)I T (TS, 1992%
&), BMEGHIX (RS, 1978% &), BRERELI
(RHEFHES, 19947 &), HEFE 22 E&HTirb R,
ZFORFE T (1997) 25D 720 ZOREER, KFHERE
ZIERD BT DTV B8N LEMOFBI AL DS, £
DO EIAK R R M X G2 & O AR, TEERIERE, 1518
WA OBPKRFEG 2 ED5H Y, s ORI IZ AR
= (WAL S 72 ) o A BT & i B =) 121065
VI Lo#EENH L & 245 L7,

AR SRS H K H 77 C b 2 75 7% U5 P iR s % 5
Ble LT, AKEHOFERE, BENOFARN, B - #K
OKREEACEZFETHILI2ED, KFIZZ LWih[X
THEMME S TV AIEBREM B 2 KEH O %
B L 720 BRI, WRIBEOMIBREEICS 2 5 Bk
EVEERHI TV Lt s - HEomIEBENE, &

LA No.0: 1 —11, 2007

SR OKEZAL, FHBEMEIZ DWW T RN T
& P L, OEER PRI X o0 ] ) B AR e L 2 B8 9 B AT
MHaFIE L 72,

2. ATBROBE

P Figl 1R L2 FHREOD 5 W P [X &
IR X OREHIT (EA ) Th 5. FRX #Hk
TH#52,305ha) (ZAEAAE 7 Tl fniE L, 746 % Fal
B s, A IS8 F 7 AR K L C© B
0, LLai2 5 FZKBICZ L CthE D &v ) KFIEHE D
HY, MEL OBEEREE 2 1T> Tz B ZIEH
KA ZH ) 720, HIXNAKHA S O@IeK % PR
B L, TEBREMEITOL S 2B 2VHXTH 5, FiE
HiX CTIHX 2> & O FKFFEAIT L A E V-0, H
XN o B RULES B3 (1,731ha) & KA (F
i FES574ha, 7K HTRIRER340ha) 123 72 & S 7z BE
2 (217 7, #EF/KE362.575 m?) REEHEK B 2
L, WRHNOWEMZIT>TW5b, fitoT, MERNFC
WD 5 OFKE 2w SHEKEEIZHT L 72K
ERERIRAR Y 7 GRS %% &) TRBHKEE %K
L, #EEHKEHEREL T\ 5 (Fig2). —7F, BEHMX O
TCIRERE ($48ha THEEHLE G, ALY ¥ —Fon
HHEREA D ), THETHE T 3 2 HEKE XK Ol 12
HKOZTIME > TBY, FREMREEZR/ZLT
W5 o HIX OHEKIZ T K H A o HEKES & RH L Ca
AN T B0 T NOHIX D FEHSEOMII T iR Tl
TR KRS L L TR STV 5,

3. RMEFE

TEERERE L X T & 2 P X 12 BT 2 K E P A3
19864E 7> 5AT> TV A A, AREwida!) > Dbz
7219944F % 5 20054F £ TO12F M OPEAER LR & L
7o PATHIMNG R 2 b0 8 L2 4 AT WA 511H k
WETORK 6 » A, FEARMIZEHE 1 8oL KEH

(- YKo R, R THKE R UKREHRHE)
hINR, BEFEREO T H B & A b AT o 72,



B

ooo

z

ooon

gooooo

0 10 20 30km

Figl FiArX %X

Outline of study region

oooo

00 574ha
00 1731ha

oOood

ooo 0oon @3
o
DD o
\ &
H
oooooo DDD/
oooooo \\DDDD
0 05 1.0 1.5 20 DDD
BN B kO

Fig2 “FEibX oM%K
Outline of the Hirataki District



TEBRHEREHIX 2 351F 2 S B & i AR B S 2 1o 3

3.1 KX, KINEZHAZE

PR 2 LR b X P e 12 & % B R B (SR iE L 7
FUMEFTCHE L, ZARHERERMXANICH 2 HFH
F RS RERIG R DT — 5 R L7z, 72720, W
53 ClE20014E £ ) BB R OB L IR L2720, 75
e A fE RIS\ ZRE LI 21T - 720 KNGS H W72
SEEMX BT 2 X BT A S ot Ami, X AR
KO HIKIET & 5 T~ Kigihov — s o 3 7 pric
KALEFZRE L, EMAECME LKA & iieEx Hkic
LTH~QI—7%EKL, mmisHEB L IhH0
o A EHT KR I E XN &R D71 %I4T 5,
WX N OB KE & FHANOREE L OLIZHELVD
DERET HZ &T, XA S i UKk H
W) NOFAEEHE L7zo MK B OB SPEKEH
5Ot A R OB - S 2 5 oM XAMEKE, X
KM R T Z NI R v 78 fmitsh L D ko 7z,

3.2 KE, KENZAEE

JKERMATE 1 WoEHELERE LT, mAMIX
SASREEOKAE, SthoFRMEL L CRBb»S 0
K, HEAENE T L X HEAK % o0 K3 C B 2 A R %5
A THEIE - K ZAT o 720 BEMIACE B L CIT AR
BB AR ) Fdr (90 € ) 2 akiE L, Smm Pl O
AR E UCHEN 2 0 DIPICEH M CERAK 2 47V, BIH
e s ClISE - T 247 - 720 AEIEH & 90 71X
Table 11278 L7z0 REPEZIZH KB R L, &
REOKEFWEHRIHR 3 HHAR 7 HORFME L A7
L7ze HID, 5 1 Mo m I AK B 2 H BAL TR
L7okE 28T TRA - B E L/ L7z, B
BIZOWTIE, HEFIIERK L 7N E O INE S E %
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measurement items and analytical methods
H H 5 M B
Ao | KEREEEN (01T)
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ioow® | EEGEET (lem  sec)
EC BREER QuS  cm)

pH # T A EMPFE (0.01)
BHEEDEREIED (Img /0)
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COD | A~ > U®n) s (00lmg 0)
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T-N SRR (001me /0)
Tp A)V X THREE A ) T DGR

Y 77y HERIOLES (0001mg 0)

v, BEWICE2HMEEZHHN Lz, 5612, Z&BFHHU
L oWEOREI N DL L, T2, EERETHR
Mg, TEWIC X DXL LEIXEEL 2o
720 BB, AGRITTHLY ) KB & I3KE ] 2 TR
E L7 - AR 2 Em RO 72D TH 5,

2> & HAEH O 5t 1 AT 2 R o T b R & 2l
Earhws L Bbis o T, 2002F K L fERES IS H
R EZRE L C, #H 20BN EZ1T> T 57,
ZNLIHT OFRMATAE R & [ — 5 TR 9 2 D 25324 & f)
WL, Rew X TREMAEOKRERE L HWTHEHL
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52 (X BRI B A 1 T D U T B i D 2 RSB 11 B
&L, BRI O R H BT = 7 S B [ Hh 0 AR SR
ERIMEE L Z LGl L7z (B S, 1986% &),
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LHWXANTH ) AKEOEEGTH D, T OEG X214
T TI6% & <, ABHX D S HAKFRASITE A LR
CLEERLTWS, TRBEMR L T X2 5 O#EITK
EFRHAHLEETHY), 2HEZEZ SN L, HAKED
5 R A OIEBREE IR & LR R h o 4 FkE (1
i S DR + SEHX 2 S O KE + JEBRERK
25) [T 2HMAHEEDNETH LD, 30%DEEL R
LCTWwh, — MMM 2L CRNES—E2
B o 12 AR ED L Do 12 E 1 S DI DML T
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Table 2 FEMIX 2B 2 IS B4R
Irrigation water management in the Hirataki District

# O HIKFE R TEBRHERL= R TR e o
(%) F7K (%) Hek (%) (%) (mm)
1994 95 87 82 88 330
1995 96 76 67 79 435
1996 96 82 76 86 322
1997 97 71 75 85 412
1998 95 75 65 80 582
1999 96 81 78 85 290
2000 95 77 71 82 337
2001 95 81 73 86 360
2002 95 81 68 86 521
2003 95 82 72 87 432
2004 97 81 76 84 289
2005 96 81 77 85 245
Fi5 96 80 73 84 380

) HKTEEE= (EHPMToEHKkE -EfARE) /EHKE X100
PEBRAE R (HK) =HIXNFEFRH = 4 HKE %100
PEEBEHEIEER (BEk) = HIX A& 48K E x 100
R TAEE =RV T KR KR %100

PR L TWZRWnWZ 122 %, ZAUIKAE 2T
WG 2 % B CIRBRHEREC & 2 X AZK A~ K
TR E B RS P TERELERE D, R TR
BEIHKREZERT 2 FEE LT, 2FKEI2HT 2K
VTRBHLIKEOEEEZRLIZLOTHY), HXH
TEERMEPE 2 EA L LA T Z DN &
, BERICHT AR 7D on-off it # FFRATZ B 72
B, BEHROBRMFAEDS V.
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RISy (Bl @ S8 o 2 S IZOW TR L7z, Kl
ME T LI TREDZIEA D % CIRE IRV AS, 8
AU 5 LIRS EAT2HEAIIH 5. T ILTKE
NFLEDVNE LR L T B0 Th b, pHAE VD
I OYFR CREMI OIERIZ L DD TH DL, —
. FERIGES MR DS F 5 70D 4
W2 & - HENCIZEE O3~ 458 2%, L L
FKBIZZ LWARBX TIIHEKRD1Z & A &% HIXNTH
FHLTWAZZD, FEKAIINOREEIT L0, E 512
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O - HEAE BT HIE ) RKEOZLANEIRE T &
Bl K0 RDRE L BT R AN RIS %% B o

4.3 XKEBNX

Table 321X FEHX 12 BT 2 BB F OGA - i
MEm e, ZrlfAmE RABRE - mbER=), KO
X HEK D FFIC & o TREPIZETT & 72 B
8 (B E R RS o' %R L7z, KHHM
ANDFEAT RIS #4585 483 X HEK A
LMK, BRETH Y, IR, RS 2
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AR D TH 5o #7124 M O P A TILIE
A - AT RSN LK 2 SR B & A e w
(TLRE, 199772 &) o Ui BT & T REHE B 13 2 (2 BERN
BICKRESHEEYZT b0, BEHENSVEEILET]
B ES~Y A T AOMEMERT . AFAETDFNEAD
721999, 20054 % BRITIE, EFIAMEAN~Y A F A
EBRDBEDN Lol NEEZREL TARD L,
2000, 20014F 132> & - HREHIOREREAS <, HIXA
HAKRER 2ok, MbANREE DL, IhHE
B ko= [ AT KIT L7,
4.4 PBHESEETE
SR X Tl KR OMR A E & 4l 9 720, HiXA
PR SRy 7HFH L THABIZEKLTWE, #
OEFHERIAMH T1L200 m3 2 B2, i S HIX

of agricultural water quality (seasonal average over 12 years 1994-2005)

PODORKED 3FELLETH 5 TEERIEMRIL1I2E /M
HTHAKREED80%, HAKREHEDT3%EH->TBY, H
ARENTHHHMOMXANBEERERMIX TH L, T Of
B HXNFEFIHIC X 2 HRIER & & D12, KHHAT 12
TRIC S N7 R R R FRH S IS A 5 O HIKIZ
LD WXNTABRED 5L ETH Y, HURHEH % 8
AT A THAKRDHER E £ DIZKREBREE 2 b,

— B & L T Fig4lZ 1220054 B @ 38 5 SR} B 45 %=

‘EKE,M@E%KLKOﬁ%%§?*%ﬁﬁ.

O#ETCEIIIEEREREC & 2 TR AKE & 6 RS 0K
BELVFIELZLOTH L. FAKO—HRIZAKH % EH
L CHEKBRIZR AT REED S 5720, TOEIZB LD
BAECTH Do MBRBERKEIIREN & R > THEICHE S
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Table 3

i

B

- LR - SR

VETRERA D 7K BPE & MR B 34635 e

SPHITIAR © 574ha s,

HAY ¢ (kg/ha)

water quality budget and reduction of fertilizer in irrigation period

ik KE H ik [EaE5] ‘Iﬁ)::a\?f b tﬂfl\ﬁf %ﬁl HEfFjﬁg"*%
HH B B 7 = B = A7 = T
CoD 52.7 49 57.6 46.4 +112 272.1
1994 T-N 106 34 14 71 +6.9 484
T-P 112 0.20 1.32 1.19 +0.13 6.83
COD 54.3 6.4 60.7 89.2 —285 2756
1995 T-N 130 45 175 17.1 +04 57.6
T-P 0.84 0.27 111 2.39 —-1.28 8.24
COD 55.5 48 60.3 789 —186 366.7
1996 T-N 136 34 17 15.8 +1.2 72.7
T-P 0.96 0.20 1.16 222 - 1.06 9.79
COD 70.2 6.4 76.6 75.3 +1.3 3225
1997 TN 20.1 46 247 20.1 +4.6 98.6
T-P 276 0.27 3.03 2.19 +0.84 9.57
COD 69.4 8.6 78 94 -16 292.8
1998 T-N 169 6.1 229 244 -15 758
T-P 1.03 0.36 1.39 272 -1.33 8.69
COD 489 6.9 55.8 51.9 +39 3254
1999 T-N 148 41 189 164 +25 87.0
T-P 1.04 0.36 1.40 1.98 —-0.58 10.34
COD 62.0 2.6 64.6 66.0 -14 291.7
2000 T-N 176 57 233 194 +39 82.1
T-P 117 032 1.49 1.77 -0.28 7.70
COD 675 128 80.3 95.0 —-147 3959
2001 T-N 20.1 76 217 305 —-28 1277
T-P 1.82 0.73 254 298 —0.44 12.37
COD 54.9 6.5 61.4 828 —-215 332.3
2002 T-N 194 85 279 29.6 =17 134.2
T-P 1.24 051 175 3.04 -129 14.89
COD 53.5 19 55.4 60.4 -50 299.6
2003 T-N 170 8.0 25.0 213 +3.7 104.2
T-P 1.09 0.28 1.37 1.78 —-041 9.92
COD 583 6.8 65.1 59.1 +6.0 203.8
2004 T-N 170 5.2 22.2 21.2 +10 737
T-P 097 0.27 124 2.38 -114 897
COD 60.6 70 67.6 634 +42 209.8
2005 T-N 139 3.3 172 154 +18 54.7
T-P 0.94 0.20 1.14 148 -0.34 554

1) BEMACE I Z AR E ORER,  JERE oSl %
O B 2545 5 TG i 3 M XS HE K % 7 & O B & OREHTREY4 Y @ kg/ha)

4.5 [Kr& - HEHOKHERE

KHEHA 25 OB A E IR, & - HEICS
<, HEHSEDWMNIRENEIZ BT 2K EHEHOFERIZ 7 -
T2 DM H Y (L, 1973 TS, 19937
), At O I R EZEOE R S T 5
DHKREZINZ B 2 & RHIKHERL KO AEM A A

MTHDHEDIERMLH B (BARE—, 1989 Hi 5,

19917 &) IR O Z T RHERE (RATHER) % FE4E 5
5 ETH COROKERNEZETH 5, Fighld#k
124EFC BT B A E L PKEORBfRZ /R L7720 O
THbo 72721, WMHAME, POKEIIHEEMaf
DEIZEO LR E - HEHOE S (LUF, 2 Thit
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Figd MEEM-EETTE (200547 1)
Amounts of fertilizer (COD, T-N, T-P)
returned to the paddy field in 2005
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Rate of outflow loads during
the puddling and rice-planting periods
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Change of drainage water quality during rainfall in paddy area
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Experimental Study of the Water Management and Outflow Load
on Paddy Field in Low-lying Area

Kabin KAN *! Akira Kupo *2, Mattashi [ZzuMI * 2

*1 Laboratory of Regional Resources Engineering, United Graduate School of Agricultural Science, Iwate University
*2 Laboratory of Regional Environmental Engineering, Faculty of Agriculture and Life Science, Hirosaki University

SUMMARY

This paper presents the water management and the outflow load on paddy field in low-lying area
when using a cyclic irrigation system. The investigated area consists of low-lying land (574ha) and sand
hills (1,731ha) in the Hirataki District, West-Tsugaru Region, Aomori Prefecture. Because almost all
irrigation water of the Hirataki District is supplied from the district itself, this area mainly depends on re-
used drainage water and rain water stored in ponds and drainage canals. Therefore, the average values
of recycled irrigation water ratio to the total amount of irrigation water and drainage water for 12 years
(1994 through 2005) are calculated as 80% and 73% respectively. The dependence rate on pumped
irrigation water is very high (84%). The drainage water quality becomes worse during the puddling and
rice-planting periods, and the outflow load from paddy area to the river is influenced by the drainage
water quantity. The amounts of fertilizer (COD, T-N, T-P) returned to the paddy field by the cyclic
irrigation system is over 5 times as compared with the inflow loads from ponds and others. Because the
canal receives domestic sewage on its passage through a rural town, the quality of its water becomes
worse during the rainy season. However, the drainage water quality in paddy area does not become
worse. The unit outflow loads (T-N, T-P) from the rural town during heavy rainfall (100mm) showed an
increase of about 5 times over the outflow loads from paddy area.

This cyclic irrigation system in low-lying paddy area need not have a bad effect on the surrounding
environment and rivers. Moreover, the water management system in this area provides an effective case
study of sustainable agriculture and presents one method to cope with dwindling water resources in the
future.

Keywords: paddy area; cyclic irrigation system; water management; water quality budget; inflow and outflow load

Bull. Fac. Agric. & Life Sci. Hirosaki Univ. No.10 : 1—11, 2007
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Multistep Process of Demand and
Supply Adjustment Style for Apple Pomace

Masami [ZUMIYA

Laboratory of Regional Resource Management

SUMMARY

The demand and supply adjustment in the recycling of the food waste is important. The variation in
the annual discharge of apple pomace is large. In this paper, the multistep process of demand and supply
adjustment style was examined in the case of the apple pomace in Aomori Prefecture.

As a result, it was clarified that the demand and supply adjustment style of the apple pomace has
three stage, that is “adjustment in the channel”, “adjustment between channels” and “adjustment outside
channel”.

“Adjustment in the channel” is keeping and an adjustment of regional arrangement. “Adjustment
between channels” is an adjustment between the usages (fodder, fertilizer, incineration). “Adjustment
outside channel” is an adjustment with a fodder market or other food waste.

Bull. Fac. Agric. & Life Sci. Hirosaki Univ. No.10 : 13—19, 2007
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BYIZTIE - Wk L 2l % 5 72 vy, Blachinsky 5
(A AFIN) &, KEBEHRHPKERLETLHEET S
&, BEDER & BB L DK OFRRGE R X 7
WZ EIZHER L, 3 L A RIHIF (CCC) #ifi & ki
WWOBRE T L 720 ZOMER, HEOWE, ARIHF
DAL KGERE T 2 B E B O CTHEEDLE
EHRE L7ze SHUSH L TREOBIN TIX, FOWEIR
BIAEHN WD E L, BEL L v & KIEHRD )
A7 B SARTUEEED D D L) BRASH SN,

7 F T TIRKERIEITE A CHBRETH - 728, &
PEBEARRH A (GalaZe &) O A TIHAEDBIL,
2005 4R 12138 L W RB R CHA/AKRRITA RO N L w
9o Philion 5 (45 %) 1, 45558, HWE, EFER L
B D OTERR TER L 7B Mo KGRI AR %
FELT, BHARIIERELTCOEETLIZ EH D2 &,
BIETIRMIEZ CZ EDNTERVWI &, EHEIRD
HREZE, FEITKEROEML SO T4 =T
WHS W ehlbedis Lz, &HrHd, €L
TA I A T A V=T CTETETIULEET S 2 L
Bl b, PR EAREML 728, BEASHEN T LR &
FWTWAIETIE, TNENIEDY AT PR %E5H L
DR &N,

[EMMERE SRR EET]

FAY - =AM )TOTV—T%, KGR %
#iMalus x robusta 5 & &=z it fifi [dare D ZEHL THE 72
AT OFAR 300K %2 B LT, KERIKTLE R %
FEhi L TWB, FFEENS 1 ~12AKDFKZ I - THEA
TR L, KEIHHE Ea222 %% 1 X 10°CFU/ml O T
BAEL C30% T ORREL LIEHME (R) LERT S
9, AFLP, RAPDs, SCARs, SSRs7: & T~ v &
¥ 7L, QTL#HN % 1T 7% - T ChO3E03 L 12 K5k bt
BT NS L Z & 2R L7z &l L7z,

Aldwinckle 5 (I — 4k, USA) o7 V—FiE, g
7 -2 F 21 Y RF TS S /2 Budagovsky 9 (B9)
LV BEAAROTFY R I OWTHRE L 72 BIIX
PO TEANOFFEME CERE KL SNb 0T
HDHH, ARE L TETEEOEIEEZ R LD TH %,
BAROKEIFIIHIEIZE S 2 L 05d 5 720 E RO T
HEHTHD. LL, BIARKRTIE, KIBEHREIEHEARTS
WRBEITADRRIET A LIE AL, 20 "02IXR27 I
B L THAEARES ETRA LRV, BID1EMIE
67—T9%DNEH L 72D, 2FEM Tl gL 2o
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FoZ Emn, L SHTIBUEAEI L T B L E RS
NTws,

7 A % 4K Mohan & Pluot RO KFHF 2 2D
T L7zo Pluot®IEEm#T7T 7 4 (2/3) &7 7
Iy b (1/3) DA TYy K, HRTIEZ7ILay b &
AEN D DD TH Do HFITHE LTS HHE I KGR
WEAEL, HWEOFRIOMER L, LuwmsfLEtnr s
JKEIZHNTHE LT 2, Aibom L2y » I
(Gala) DI 72D T, FTNIMELIEEZ 5
NTW5, KETHEEEINTWALHRT I L (4 §hfH)
WO KBIRDFEE L 22 EBHDLDT, 774011 %5]
CCOMBENPIEEL TOAREHETIET R E W), 7272
L, BEIHO—EIcE T 0, B ICEPUTELIC
o TWCDTBIBAD T —AEMTnb, T2, 4k
BRREANOREGI 2, BEERIIER ST, B4R
LR>%ESRVOT, 0L R E KEHROEFIZA
NTLNEI) D, BEOEFRAULEL V) B L i
7o 72,

&= FHEAHA ]

KA - wEO 7 )V—T1E, A Malus baccata D
mbr4 #8174 (TIR-NBS-LRR B M =) #) »
(ffE Pinova) (A L72#EE, V=774 A7 % Hn
7z in vitroBE £ IRE N O N THEHERE C % T oyt
O¥IMABBE I Nz L @5 Lze 3 — vk (USA) -
VAT Ty IWIER (KA ) o7 Vv—T1%, KiE
T &3 5327 71) 4+ 7 7 — ¥ phi-Ealh @ dpo ik
ZF % M26 5 ARIZEA L7z, dpo#fET &1, KERH
DOIVEEHER % 3RS DEER Th B0 BEIZY ¥ T TR
BN EPMMOMEZELSHE SN TVEA, HAR
M.26 TIZET OIRPUEDOIMATRD Sz e,

VL. fRERABR— LD IH

[FEHIEE

AN VLT M A I O KAIGIHEB BRI D AR
7K TH B, AL T M= A T iR E
A, 19914, I 2 VINEETEE CRID THERR S 17z, it
MRRD % {1k, N T v ARV Tnb393 Ll strA — strBi
EZFaELTBY, APLT <A Y v 2EHELTHY
VERERBEE A I FLTWS, R T 2 1) 2 6ES
DILHDY) T - FUEEERANED S DL TH
D, ITVTCMOFRICE B E, 1991 — 93413 31
9, 20034E(L22 [ 6, 2007 4F1d 35 [ H 11 Tl kA
Wz (32 UMK MERRIZ, 72 ZTEEO
fs, #F¥, —a—Y—=FLF AAFIN, LN
THREFBDOLN TV D, —F, =2—3— 27,
ME—Z M LT M~ A 2 VRO IMBIAFED bt T
W7 XY OFE) IERMTH DA, SEHySEA
ENSEAREINBA LI EZZ OSNLFHNHRE SN
72 (23— VK,

HAHTA T VDRI E L CTEFINTH S 354EL

P50, MOBEMER (A ML T P ATy, F
FOTENTHAT) ) LR LEAEIEE RO
B, KGHNOREDPFFM SN TS, B) T+ b=
T DT ED S L7 KGIRE OFI50%1E A LT
M~A Vit ERL, AF 7 I A7) v
KT LR — i Sl S izce —T, AT~
1Y Ve TERZEETH - 72 RO FELIZ 2
72N, SH - A 3y ba— Vv H - b R

(Fx Ty onl) —bEWEROO—F— 3 X 247
v, BEOFHEEZRS LT LENXHD (I 71
V=7K, USA),

Stockwell 5 (A4 L T ¥ MK, USDA) IEZBAAEHNIC B
FTA2FXT T I A7) v ENAFary ba—)LHO
PEA 2R L7ze N4 4 3 2 b a—VE] (Pseudomonas
fluorescens A506, Pantoea agglomerans C9-1) 134 ¥
ThNIHA )V ERET S EWET 5D, [LFEEER
DOWATN A 2 7R L7z BASEI o0 By B (0 B (K%
i) KICH LT, AMLT IV AT 077% (2E O
¥), XTI A2 2 47%, AS06 HH19%,
A506 & CO-1BEFH42%, AS06& 4 F> T FIH A7) »
PR 55%, AB06-CO-1REG LA X T MTH A7)
H62%THh -7

[IN4 #4232 hO— LB DOFER - B
)Y IO E 57 BEL 72 288D Aureobasidium pullulans
(FBERE D 558%) 1 KB O BRI & L ToOlE %

Ft, RLy MeLCEmib L, FIAER o AW B s
LLTI—uy/NEATEREZDEIL TS (F1 Y,
F—A M) 7)o Jelkman & (KA ) b, 1) > TDEIC
FRIET 5 16 OFFRAF R & B R 2 A L, KIBIRIC
x4 B P O A pullulans 2 %57, Candida sake,
Metschnikowia pulcherrima 4 3t % EIK L 720 TN H %
BAELTHBRREEZRICNL, K= D7 V=71,
) 2 IDOTEPSEE L 7213650 Bl & HIE S S0 EE
L 721650 Btk e A7) —=2 7L, KBREI % 7R
6 WREBEIEL /2 U Y IO NS PR &
10°CFU/ml i B THLEE L 721, K9 % 10°CFU/ml
THAE L 2R, 797 - 881% @ B Bk Al AY 4 5 M,
Pseudomonas fluorescens A506 X° Pantoea agglomerans
CO-l1EHETH oz ) vy THMEHWHERTYH, [H
FROAERDE SN, MALBX 733% D IR0 LT,
M X TIE133 -286% THh - 720 e d, FEPLR L,
Pseudomonas spp., Citrobacter  farmeri, Pantoea
agglomerans, Pseudomonas chlororaphis T - 72,

Pantoea agglomerans \Z KGR DO b AR =R O
—DT, NAFay bu—)VHlL L T2007 4K ETHH
SNz LA L, Pantoeal&DH 12T b HFN R EEG:
AR E SN TBY, MOLHMEEWEICT 540
BN B, Duffy b (AL A, FLT UK, ARALY)
WE, N ay ha—)uElE LTHW SIS Pagglomerans
CORDEYT ) Wy — 7 T AR RN TH 5o
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VI iREGOKRE - 2
[#7 L VB2l © AgriStrip & LAMP &

KGFRE Ok~ M HEREZSNTBY, Hlz
X, WA A 1 — Sml AR EE OBk A IZE L T10 - 1557
R & O flb L7214, @M= 25 (NSASIZKB) 12
BAT L C24—48IFIEE | L Cau = — 2 55 5 7,
PCRE T W4 %, Duffy b (A 4 A, F L I VN7
K, BIOREBA*h) 13, KAG% & o Ff =Lk 2 A7z
AgriStrip (B M %) L M E N A 5 2 ¥ v b
Fireblight strips & #8441 L 720 46 1 18 % 1ml o> 3 H % i
W AIUTHRE L, AgriStrip % 382 OHETIZIR L T
107 CRERZTHETE 2, T OfEDY4E, 100CFU O
G B T90%, 10°CFUT60% D= TH - 72,
Temple 5 (4 L T M2 K) (&, LAMP T X5 1H
BT AR EME L, A A7 v FPCR & AR
FL (25 CFU) b7z Lt L7z,

[PCRi]

HALFE UKEROKREAEETHLL—A T TT
X, BAZRRALICHE DL ET & L C3ERT2007
AUD (B 1518M) 2B L7z v 9o WEARDORE AL
AN AT RE THEE DS WZW - FEE»LETH 5,
PCRFII AR S LR Rz 72 FhTH Y, kG
DFBWHIZ AL DODBDTITA 7=ty MHPRESNTE
7o SN, KEWRRAET S 77 A3 NpEA29 DX
B 2B E L72b D Th DA, 20064 AR >~
TpEA29 % A L 2o W KB 2SS S, ERMEH S
NTEZPCRTIA~Y—DEHEEICELETH T -
7o Rodoni & (A —ZX M7 U7, a—2)VK) 1L, 4F
TR CHUE S T & 728k 70 KA 1 40 Blbk &
F—A N7 T ONTEAEY 2 5 53 HE S A7 A 2 4
WEAWT, £F CTHESNALETOPCRTIA V=D
FHEEEMF L7z, ZOMER, &@ToYr 7L Tae
DNV RRAEH PN DOEE DN RPHEIES R WT S
A~—137% <, HEL LT 5720121%, pEA29 LSO~
OEY—ADNAZEWE LT T4 v — D% L LE
ThHbEIERHLT

Geider & (FA ) 1, HOMAETHRAEL TS
SHOKEGHRERDOH &, TV TN, 4T, AL ¥
MO EES N/ AR pEA29 R L e R R L
72DT, GOARD ams AL T HPCR T I/~ —%
FET L, pEA29 O A HEICEI D O 9 KGRI i3 %
U7 V5 A LPCRIEZAESL 720 FEPUW O E tasmaniensis &
E bilingiae \$ EPS O — F#{ZFIZHEDOL T I~ —T,
E tasmaniensis \& hrpL $EI\2 355 794~ =T, &1
FNBWTHIENTE

Vanneste » (Z2——FF) 1Z#EH% (Royal Gara)
L %2 (Robusta 5) @V ¥ I 12 K56 H % B
L, ZOBROGHIKIL %, Bio-Duplex PCR T34EMIZH
7o o THMT L 7z AR 2 & JE & $RAL - B2,
Luria 53¢ 28C - 48IEREEFE L7z o =—% [T L

THEKIZE DL, FBREPCRICH L7z BT A L
THEE TV KEREEZMAETEZ 2D T "Bio” &IERE
W HHITH o720 PCR 7T A4~ —I121%, KEFHREER
K7t b (187a & 187b) & 4T OMIE fE D 16SrDNA
WIEST 52 N—F VT 51 <v— (F984 & R1378)
Yy hOW N EEH T A DT, Duplex-PCRTH 5, K
S TR OMBE T O I S5 A%, KPR
BTz AL SN RroTz,

Kim & (73 %) &, U7V % AL -PCRIZEL Tt
% L7z DIPEB (W #:5% EAdi LAZ Bl O %) & 4517
ToRRENE CHIE L, KRR D [se B2 F 2B EL T 5
TIA =TT %, MHIEE 1L 25CFU, 250l SUGE
T, E.pyrifoliae L \ZUS L7\~ E pyrifoliae O hrpWep

(MR & & b HFAMEPR VBB T) 2ENE T2
TIAT—=%MAH LT, FERBLTETHL, —
H 12400 — 500 A Z LB T E L DT/NA AN —"Tv b
FUWHIIXIETEAE VW) T ETHo72, DIPEBIZE L
THEMBH 7z WiE % 2 OB AN, BEdEsSIE
HBALH 2 L 7otk w0 0HEL T RiE R BRI
bo MBI EZEMET, 27 ARIZIIBEATE S X1
GhHEV)IEZTH-oT,

VI #EFH

SFEREH DT R, Ky aryOBEEZ/SR) AN E
LT, OSSR ORIE &S HDOBENFHm SN,

T LERT LI ) 85 KGR (E.amylovora) O
G5 N = T APER SN, T A= ADETE
— WA BEAE R OISR e o 720 5 A T 530
WREDWREIET A 7 v 8, HL7 75— (FEMER
WIETE EREREICEDL L RT) & EOMROMESHIE
ENbo ROET ) MEFHOEIIIATIZ TN E D FLL
LM 7, 2 LR 5 2 L TRIBHEE O T/ 24
i - A ORI S 2L, KRR OO fFHT <
FERWZIEE (PCR 774 ~—7% L) ORI R4
BIEAHN e T AR—=ADKEW T ) AT GE () v T
TN E) EOWBHSHR, NAFA T AT AT A
Wiged £ FTEEI R D, 72720, 7/ AEWRIZT%E
BEHT L2 L%, HE-REAOMEERIIHA %
BRESER DR T HBOEZNE, S0 EA & Rl
75— ORRLRESENTIER S v,

T FIPUE - BT E TTICE L GERSR S, 4
%, HME LAY OWZEE OB VTN Do FFIZ,
Prunus®, Malusl& 7 & O3 OMIEE & O FITEE
T, TI7ERTVREMB (Pseudomonas syringae 7z )
BT 2RI D ZZ 12 L TR il iz b 2w,
KEZANVF =B EX 7/ AOEFERD, 77
VAR ) TN A ETFELTNDLE N,

&R A ML T M~ A2 VRO EBUIE LT,
KGR OHEAL - WIS EFRT L2LEDR D L. AT
4 vENAFaryba—), FoMoAEEDT Y
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F—a YTRLL 2 E e 5 v,

NAFaria—)v o KGR R O Pantoea agglomerans
WL DEMIEEE R S Y G2 Erwinia (=
Pantoea) EHIH CTHEG SN TW b b MFEMERAR DM
BIEBE L 2o Mi 3 2 LEX D 5,

FEAEF R L KGRI TR S EEE, BRI
L D HEOEEHN K E Vv, Maryblight 2 & OFill % X
DIEMEZ$ 572012, XD IEVHEHIPAOERAILETD %,

Feth - I SR O#ERIC LD, S B TS
MEBT&ELL )R> T&T, EEMPCR(gPCR) I3,
KBRS OEREFNHIEICLFHTE LS9, K
W, MILKESETEC, BELZVLDOETHRIETS
CLIEMELE L v v B SN, L
L, L THMEMEASFET UL, SiREzE0R
BABRMICAE) Z L TRET A UREDNH L7290,
WEEOM EIEELRZ L TH D, BEL EITL72012
X, 1AROB 2> S\ 7)) v 7 RET, B
DRETTF = v 7 LTHEME - BREEZECZ &%
THbo B, WM - HorpighEY) PR RS (European
and Mediterranean Plant Protection Organization) 7*
5 Maria Lopez (ARAY) HIZ X YRR & N7z KT
DEZW~ = 2 7 WD7R SN T\ 5 (Erwinia amylovora;
OEPP/EPPO, Bulletin OEPP/EPPO Bulletin 34, 159 —
171, 2004) . 1~ % —*% v s DA b5 5 PDF i AT
T& %,

B D ERZEVT7 95

8 HI6H, K=+ T ¥ Filinbau » E7JIEA % #
HLCHET2RMEEOHREICAMEST S, S LI ND
F R v F - Y N— (Hood River) (ZHiA &, #
Bex 3T, F L TN AR O SR a0 13
o FEHHEEI M TbI 7y K- UoN—=1F, KE®
AnjouBOEEMTH 5,

F LI HSERFEOFEREY; (4©@) TEAY v 70
Steve Castagnoli 2 A5, REFEOFEEMEGZ &0, 2
D HIRAAR D TR A FE B 5 2 MG DAL D 5720 K
O EEREY; 135 2830 — 7 — (8121,380nd = 36,725
BE), U b4 <25%, o TR E) VAW ENI
fit o PHEITMALTEBY, BIE3 - 4 AOWIEA S »
TTEFEIN TS L) o KFAEH E RIS 2 0f
T LTH DL, —F, 7v K- )=k Tl
A o S By T A 1315,000 — & —, #E$R200~2,000
74 — bO#EPATHE SN TV L, F 02D 350
2 %590, &+ (Anjow) 3&KkD 350 1 ZAEFET
%o Bartlett, BoscZ: EDEF L OFE b Lo KB
DEFMTTH LD, HETENTIEWMLL RV EW
9o Anjou 7 I TH 5o WIFEAIL 3 HT, Huls
M2 JTAE§ 5200 AT @ & 4 810 BT A & Cougarblight

(7 =HT=T754 1) LIFENLKGIRIEETRY AT

LA THIERFIFEETHI RSN TS, KHLSE
oFERIE, ar)e s, BER (Scab: Venturia pirina),
¥ a—FEF AMEW (Pseudomonas syringae pv. syringae)
WX BAEBN T EDFEED D B o KGO B8k 4F
1~2M0, ZOMIZHEEANE 4~ 6, FHFIZa Y
A EERRFGICI2M,  F AR SF & B A Bl
fid e FIZLYELIDRGELHLEV) TN
) U H e EORBOzoIZ, 1990FEE LD 7 0 E
YAy TERFALTEY, FUTERRESIT N5,
T, T O—MFEREF R % RS L 7. Bosc,
Anjou 72 & DRI KBRS Sz &, BAEHF D
fEEEN LG - RAL T (HQ), FEOHMIIZES 2
& (M®)o G L7722 Iiind 23 [EfFvo
M ENFEN 2 MBI ER A 23562 & (@), Fig
DEHFHT 7% £ THAL (KE), BEDRRFE 25
o B A BYNITE - YR A LI Y EEL:
F=AbHHrT L (M®) &, EME LRl HHERL,
RS H I EDTE I,

BHYIC—RIGRARDIES

ERI 7 KEHRIEZE RS, KREINTIZ 1969 4, B
BIIZ 1977 FIC b 72 B X9 12 o720 B4, FRIEE D
HETR 5 09 722 B & B BRDSRE D LT h o 7278, 804F
RLFEL, BEF IO BE Lwiid & ERBEEGo
EmEY, L CEHR AT) B ESEAM OB - %L1 X
N, SEOMSL, B A\ I3 S E OdLEE & A RS-
MU I o> C& 2o SO KREDL, ZFoOMn % KWL
72 DEH 5> TWAED, MEREIFEELOETH LK
BB~ O TN E V), EERRRHANOEFE;E M
ENTVBEOPEMTH L, 2, RETER KR
PR ST, B E O R 2 & 5 E
PRSI C & 2 WHIRICB W T, Bkomnira s d
W2 LI HEoT, SROTO ST AR, IR
EICHMIRIZEERD 7 = 4 P ELN TV, ETR
X, EENRS  BENS - APMRRE L TREVw L
BB 2R RS TH o7 vz X9,

FUEREY T 0%, HEZEOKL 7 v FILTE
- HoRER LA, OOy D THEE LD, 1KiEL
R—=F TV FHHIZE->72. BHO 4 HAZ, ST
%, THOHYWETY EXD M SNz T
o 72, KIBHWIZEOBUK L WF7eE BT 2 HE LS
WERH I ENTE . KEITIE, K¥ (3—%, I¥
AL, FoNA FMAL, RN TN, T
AT &) EBEBE (VAN TRTFTRE) N
W EHEE LT L — T E DY, KIBWREAS S/ L -
RANT /L, AREy, WPUEEME, Bikkikse EO%EM
MiZER L2 T > TWwb, BINTIX, FA Y,
R=F VR, ARV, X)VF¥— TI5VA F—AF
Vo7, b, EEEZ A RSV — T S
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T, KERWOARE, oL EEERE, KA+
) RN EDOE R ERL TWA, TYT T, @ED
T ORERTEMIE G %2 hI2 TS B Ay 7 &k i L
T, EFICHEER B L TW D E WHIHIRTH - 72,
1002522 5ZMEDH L, @LEIIHERETH S
KEFEEOWEE 2 & L7z RIS EERRE TH -
7oo A—Ty NFHEEE D F T EEODL &, SEFRDIRAK IS
REzFOKRGHEEDONEZETH D, TOM, +—X
NIV TRLDOBIENILD ), HRPLDOSIED
4%, L CHEDS OBMEIL T o720 K
IZF &ML, KIBHROFIET 5 E 4 H3BfE, HE0FE
WAt KRR & AR L e W 4 252 DRSS % 5
DOOHLEVHIHIREKML -T2 3y T Tho
72V Do T H KIGEIH O EINEENOIRIF I
EMSELF—A LT TOBEIZEKEL, ShNE
HziE, DT, —a2—Y— 9 ¥ FCOABRoEIZHtE
L7201 %% &0, KETHEAS % IS L7 iR
FHRRPLMEDSBR LIRS, ITBERESPEENT
Wizo T, WIREROBIZIE, =R N5 TEER
bIE=a2— Y — 7 Y FIRENOHMBI &G DB 536 -
7oL QRFESNDERETH L, KINL 3HEME, K-
Y RTHfEEI NG 2 EHPEL 2.

ARG R OTERIEE 1, P17 - 184EREEGLRTA
FE R R AE e, GLRTRS R RS0 E
Rl ISR SRR T e B, D A T R OV R R
MADOIUTIC L 25 - e x T CTEBLAD
DTHbo it LTHBILEH L EF72v, FE1RERASE
W — 7 v a v TIE, RELIE GARTRS: R
&, KREA LT M) SERIED 72D IS L
7oo F72, EREEBLICES L CIEBERE (GLRTRS: B
AR - A5 L 4R) i R,

HmEEH

Erwinia amylovora & %47 ¥ SEED AT 2 W REMED
AT

Temple, T. N, Stockwell, V. O. Pusey, P. L, and
Johnson, K. B. (2007) Evaluation of likelihood of co-
occurrence of Erwinia amylovora with mature fruit of
winter pear. Phytopathology 97: 1263-1273. D E#)

KEIFIEIFREAR - FIARL & DICREEERNMRAT S
CEDTRBEINTEY, KEIRFEAED S RIEAEE~D
NS Ol HIIAEIRIE L L ) BH ST D (B
L L COBREPTHETHLDIZOEDLT, D
POETIZERE DY) > T - F PRI LT OEAR
filZiToT\nde U IRFEIZE L T, E.amylovora

(LAF, KIGIWRH) 23 RFEFIZNAET D & v ) FEiL

3%, REBIELETLIZLIETCINTHLEEN
TWwhd, T/  RFEMIHEPELL T2 E LT
b, TNDEROEMICEG S5 L) Rt D 2w,

AWFFETIE, 1) EIE T S RE RICERER & L CARF
T2, 2) KREFLERATE N FEO - ¥ REZHRE I
FeIN TV DA, 3) WEIZRERE LORENICNAET S
TREMED D 5 20, 4) WA ORI %8 U, JE)E
TV RELTERTLRENZ 200 L ) GER 2 M
AR B 7280, Y ORISR 2B B KEHRE OE
DT, BB B & R R T2 & 57
1To72

(1) BEREOFHF T B IO > T, KEHEOH
FEE RIS MR AL O WA B L2 2B,
BAEFICRIR R C, REICBUTBIREOEET 1 X
i, BHEBZOIZ LD 2A8MT3, 4HTEIZ1H
T OMA L&, 56 H 7% Tld450fE 1 Mo
RFETACFU *Y #2240 KAGFHHE DAL 3R H L7z
CERBRITIE, WESRL SN o7

(2) KEBRW 2 e~ L 7-tho, Sy BIOY T
DOREZ (T : calyx-end) FPICBIT LIRE D4
ML, BB TERIEEEBETH - 7208, IR
WA EE 2y, w7 AR E
{ o7z,

(3) TRIHEL S F ¥ BIHBRFEN DO KEGIHH O E) 12
DT, B o B 3% 5l %2 (enrichment
assay) & A A7 FPCRIZX WHERL 7275, o h
5OMBETIE, FEWE L o/aER) SmEITMmE S
nahrolz,

(4) WHERE, JLVEE AN O EEAEERIZ BT 5
T Bl 2> SEREL 725,600 @ d' Anjyou F- > 52+ 2)
DI b, 1RETIE32CFU O KRR M S 7
W3, 5D O5599E T & e b o 720 IHERR, TH
M O &R & U ORI 5% 5 121, JRIEIC
EYe L 72 AESE 0% 12, 10,0000 2L o KR
W OFAEN I TH > 72,

KWEFE2 6, 1) BEAORRFRIZF > - ) » TR
FELETE LD AR E RS, 2) AR90EE LR
BROWERTIE 2\, 3) RELICBT 52048
3RO THiCTd 5D, 4) FENIFRA L 720E DS, I
OEEIE A ML, AL 2 2 IR FEN L BB RE
PAXE BB LEHYEHICL R, LEROTLN
720

AT 2 REEZREH L OB AR AT E OB
AN EAETAWREMIE, )y TORATHEES LTV
HIEEIEEL R, FRFOYVARAZIESFY ) T
DIZEDLDTERVWLDEEZ S NS,

*U CFU = au = — R HA (FiEe 2 ME O Es %
FKYHAT)
FUEE L ARSI, 2003, 2004, 20054F 0 EBAFE

*2
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The current scientific advances in apple and pear fire blight research:
Topics from the 11th International Fire Blight Workshop

Teruo Sano*!, Kazuaki Tanaka™!, Takashi Fujita*!,
Tadayoshi Uno *2, Shinji Kawai *3

*1 Plant Pathology Laboratory, Faculty of Agriculture and Life Science, Hirosaki University,
Hirosaki, Aomori 036-8561, Japan

*2 Laboratory of Regional Resource Management, Faculty of Agriculture and Life Science, Hirosaki University,
Hirosaki, Aomori 036-8561, Japan

*3 Corvalis, Portland, Oregon, USA

Abstract

The 11th International workshop on Fire Blight was held 12 - 17 August 2007 in Portland, Oregon,
USA. A total 106 researchers and students participated from USA, Canada, Mexico, European countries,
New Zealand, Australia, Middle East Asian countries, Korea, and Japan. The latest advances in pathogen
biology, host-pathogen interactions, pathogen identification, epidemiology, and disease management were
presented by 54 orals and 46 posters. A mid-meeting tour, a trip to the pear and apple production region

of Hood River, Oregon, was also included. This is the summary of the meeting.

Bull. Fac. Agric. & Life Sci. Hirosaki Univ. No.10 : 21-29, 2007
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