ISSN 2185-0437

W0 REARE TN v 7 —F R E

w12 5

o 34 (2021 4F) 3 A

BULLETIN OF THE YAMAGUCHI PREFECTURAL

AGRICULTURE & FORESTRY GENERAL TECHNOLOGY CENTER

No.12

March, 2021

Yamaguchi Prefectural Agriculture & Forestry General Technology Center

Ouchi Hikami, Yamaguchi City, Yamaguchi Prefecture, Japan

o BRENRESENE L ¥ —

WERILUBHRPOKE—-TE1EF1 5

(o 71 AR B2 2 B
Bull. Yamaguchi Agri.

& For. Gen. Tech. Ctr.







O R ERR AN 2 —iF s F 125 (B33 H)

ER/
[FEm ]
1201 U Y CRIE AR BT B ARIEB AR N A B B L ORI R IF TR

HPE HAE] - Hos BEAE - ORAT W - L R

1202 EfEOIERY [HL2201) OFRKE Bt
BEH Z25¢ - /0 S - W EWD S - EEE 4R - B s
1203 BFREOIERSMEAZIEH L EM O/ R XL EEEICET 5T D3 HE
B 725 - W £ - EEE 46T KR —BR - D 5L - H o b
1204 F XY NI T FH AL DOIEISIEYGE LT Erwinia chrysanthemi \Z 357
RS UE DO E
FEEE FEEE - BTN F - FiR - JEE B4
1205 WA Y [ E B ORRERS BT OB %
M OREE - B BhK - vEE =R
1206 o BERGEmICHAET 5 B AR ORAER & xR
HE AF - FA fnz
1207 fEEIEHBRR EO D OEEHEEOR G N BREMEIET 4 ORFIESCER
M. WEIZKIT T
WA sgw] « HR 3 - [ 5 - AE AR
1208 Lo VIERURE O A REMRIA & HEEE T EIEIC L A PR
R EFn - AW R BER BT - mh gk tEx R —f AR A .
B g - AR FIRA
[ ]
1209 R E A R WCS A IE ] L 7= e 2 AL B

AR OIES N - gk Bk

A R AR A B o & — R E

10

18

36

48

61

75

7






(L RS2 A (Bull.Yamaguchi Agri. & Fore Gene Tec Ctr.) 12: 1-9. 2021

74 EBEERIEICE 1T 5 REFRFALEE S S VIREICRIET=E

HE ] - Hm BEEE - KRR s - I R

Effect of Warming Start Time on the Growth and Yield of Wasabi
in Wasabi Super Forcing Cultivation

SHIGEFUJI Yuuji, HIDAKA Teruo, KIMURA Yasushi and TSURUYAMA Johshin

Abstract: In Yamaguchi Prefecture, after exposing wasabi to below freezing point in a greenhouse until mid-December, farmers
practicing super-forcing culture warm the environment to accelerate flower stem harvest and increase the yield of processed raw
materials (petioles). In this study, we investigated the growth and yield of wasabi (Okutama cultivar) exposed to low-temperature
(below 5 degrees) between 0 to 500 hours. We observed that the leaf length and the yield of processed raw materials and flower
stems increased when wasabi was exposed to the low-temperature period over 250 hours. These results suggest that wasabi may

have spontaneous dormancy.

Key Words: increased yield, low temperature exposure, spontaneous dormancy
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Development and Characteristics of Nakayamakou 01, leaf bunching onion
(Allium fistulosum L.) with dark green leaves

Fuin Kouei, MIKODA Takashi, NISHIDA Misako, SHIGEFUJI Yuuji and HIDAKA Teruo

Abstract: Nakayamakou 01, an F1 hybrid, is produced from a cross between the seed parent with cytoplasmic male sterility

(CMS) owned by Nakahara Seed Product Co., Ltd. and the pollen parent with extremely dark green leaves owned by Yamaguchi

Prefecture. Nakayamakou 01, selected from the combining ability examination of 15 varieties in the F1 hybrid, is a leaf bunching

onion (Allium fistulosum L.); it is harvested at a length of approximately 50 cm. Nakayamakou 01 is characterized by straight

and dark leaf blades and a high yield. For superior heat tolerance, the leaf tips have high resistance to wilt in high temperature

and dry seasons, and the percentage of germination is high at high temperatures of 35°C. Nakayamakou 01 is cultivated mainly

in summer; the optimum cropping type is seeding and the yielding seasons are March to August and July to October.

Key Words: cropping type, F1 hybrid, heat tolerance, leaf color, yield
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WT X YSG1 %5 52.6 6.4 12.6 7.0 1.0 34.7 41.5 -7.9 10.7 91.3 B
WT X YSG2 %5 56.7 6.1 10.6 4.0 1.0 34.8 41.2 -8.5 12.3 D
SANX 08s14-2 56.5 6.3 24.7 6.0 1.1 34.8 39.6 8.7 14.3 C
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No.51 X YSG2 5 56.4 8.3 15.5 4.0 1.0 36.5 40.6 -8.3 13.2 D
YSG1 47.6 6.2 9.8 7.0 2.3 43.5 43.5 -6.9 1.2 66. 0

YSG2 50.7 6.9 12.3 5.0 2.5 — — — —

N2 56.8 7.9 13.1 7.0 1.3 26.5 45.3 -10.2 20.2 74.7
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eI 62 90 7 7 th

Bz 60 88 5 7 i
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6H20H 1117501 39.4+0.66" 336+45.6 1.24+0.16 3.6+0.02 38.970.56 45.7+0.52 -7.3+0.20 6.97+0.54 0.0 9.3
YSG1%  37.8+0.67 280%22.4 0.9%0.08 3.3+£0.10 44.2+0.84 44.0%+0.25 —6.3+0.23 4.3+0.58 3.3 17.3
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Cultivation Conditions for Stable Production of a Leaf Bunching Onion (Allium fistulosum L.)
Cultivar with Dark Green Leaves in Summer

Fuin Kouei, NISHIDA Misako, SHIGEFUJ Yuuji, KIMURA Ichiro,
WATANABE Takahiro and HIDAKA Teruo

Abstract: In this study, we focused on identifying the optimal cultivation conditions of a leaf bunching onion (Allium
fistulosum L.) cultivar with dark green leaves in the summer. We explored combinations of different fertilizers and water
quantities to stably produce a high-quality and high-yield leaf bunching onion cultivar. We examined the effects of applying
decreased quantities of nitrogenous fertilizers, increased watering, and their application timings and then determined the
optimum cultivation methods. For the nitrogenous fertilizer, we applied half (1.0 kg/a) the recommended application quantity
to the field. For large-volume watering, the recommended application times are immediately after sowing and at the second
and fourth leaf-growing stages. Moreover, it is desirable that watering is controlled in the other growth stages. In particular,
watering should be stopped from 5 days before harvest. As a result, leaf bunching onion with a height of approximately 50
cm and non-fading leaves were grown. These optimum cultivation conditions might thus be utilized to produce leaf bunching
onion with high quality and yield in extremely high-temperature seasons. In another experiment on the effects of sugar, we
could not clarify whether sugar supplementation was effective for the suppression of lodging in this cultivar. However, it was
clarified that the reduction in the nitrate—nitrogen concentration in the plants was caused by the effect of sugar
supplementation.

Key Words: high quality, high-temperature season, high yield, large amount watering , nitrogenous fertilizer,
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N AT 2019 426 H 27 HICHEREL . 8 H 26 HITIX
FELT=, MARESCREfERE, 7o v a v A—H—0DE
IXTHIVE CORBRSGA: LRI L, FERBmOAE &
T 57O HERE 30% DA LT, & BICHERMEmD
B ETDHTDIT, FEKITHIRFEHHEK (pFL6-2.0) &
L7z, #FE30 H#% (F 3ZEDMER) oL L TR
00— AV THEREEE T, AR, ML
X, 5%A7 —R[X, & L TAZ n—A 2L HEIRD
TN P OISR E RO UTERT 2 H O
INENLIAD T RRFES D T-8DIT, 5% A 7 1 — A +N [X.
(R m—R L BRI HRIRAT H 2 & C, 145
HOMREREZEFREOIUUICA 7 o — A EH L2 &
AHE : BERE LT 5% A O—ADRES TRICKH LT
C/N 23105 & 702 & 95 1ThitZ2 389,/ m? Z [RIRAZIR
) o 3 WERX ZF T 7, WPRE 3R 30 H, 37
H, 4 HD3[E& Lz, 1EIOAEEET 4 L /m? Tt
R IR AFEFER LT, 7236, IBIESMEE L oo
728, 3 [EIH OUEHFTHEZ (N0Skg, @) Z7KERIKIC
U CRAPRIXI TR LTz, #56f% 60 H CUUHE LINE:
ERIRIRIA AT LT, Fe, BHIDA 7 m— AR
HZ0H& L, Auit%3, 7, 11, 14, 18, 21, 28 HIZ
NSRRI ORBIRIRE % 5HT LT, ST FIETIR
DIEY & U, 9 AABOHRE/ K30 A% #&EL, 15
~25 B Y%, 5 mm FRES SR L7, IZ20~40g
EFFEL, 0 10 [FEOMKERINL T L4 —
VT 10 SflEnEm LTe, 5ef2IC Nob B D& T
S LTk, A=Ak (I5H,1986) CHEEAIREE %
BIE LIERREZ R L, SBIT, A7 m—RE
Bt 21 HBIINREDY 7 o FEFT D
TO~5cm, 5~10cm DfBEDHHEAFEIL L, AfEfr
BORER L [FREZ, 7 L AT —EB LS TR
FEERRIC L 0 MR OMRERE R SR R A E LTz,
AR TILZ 2T A7 m— AU R ORSE
REEER I M TT AT 2720, P8R
DR A Efi LT, BaR & Ak & 70 D KO,
5%A Y m—A 5%AY m—A+N (ZFHEEITC /N
105 L7025 X HITHiZ 959 L SN) . MU (k)
O 3 WP AEER L, #2120 g (kL C 1182 053 ml
(fE115cm & L TR 2L, HEEEHRoA
2R TR, B EROA T2 2 mm OffA @ LT
e & LT, BANCEAR, B ARBKEEZHIE L,
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BORA/KED 60%FY O/ EA kDT, I+ 209
FY O 1HEZ 100 ml 0 UM HUTFEE L, AUk
R, S DITRRBKED 60%12725 K 912Ky
BRI LT, BfklCT v 7 C3% LT 30°C THEE L,
7 ARRIC 2 BB AREAEE LT, =1L C, 1, 4. 7. 8,
11, 14, 21, 28 HZITHLY U ClEpREE SR B2 IE
LTz, 7RI E T DKM TR RS L=

HREVOEE

1 EHAD/NARTEIE BT DR EARE DR
1) IERE DR OIS B TEIEEDRET
R & AR A IR - & L OB A T2 (R 1
) o \FEALOFTEHBIZRW T, dbfiks KUY
BN EEN S ST HAERIZ 2~ T2, M5
LCanil & Mt EDOZ A R S Uz, TYSG2
B E RS I E L, AT
B DN SR M Ch o7, & 2T, 4
S ARG 7Ol AR T L | Do a5 4 i
Uiz, TYSG2 5 128U VT, 172N XDEd3489cm,
IEE33 kg M? &7 0 BTN XR0 14 N [XIZH
THEIDEML: GE1FR) . /=, 72N XKidpEh
T @ < BRI IR T e o T,
RITHEAITEAL T, SPAD fEIZETT N XD 39.3 1T
12N XD 3681 4N X 365 D X 9 (ZhEAE
BORN IR L=y, eilEstoT—4
TP CAEA e, - EEEEE LIS
DPBECFL TR T DTz, BT, EROZE
FRIEITEI TN XE 12N X TlEE A EEDLAR
Mol Z LN, HEHE THO POk FERET
172N [XT13kga &xHDIEI TN X TD 22kg,a
XV LERIURL ootz B 2 7, FEltEORRIZE
JAINE L TP OMBREEREICRE L X, avY
FTHLHERSHD (LH5,2006) , = OWIETIIaEE
F 0 bR EAHIET 23, RSO ZE R ClRISEL
FOIEAEFFHL S DITHRHEO TR O FERE
ERIE LI UBEIEAEIC R 7R U, E2, /rXE
FERREA ST DA IR N O A I8 L 2Rk
EC20kg ah, 15kga~EIEHEE LoD, fiE
A DN R LT 038 % (e +/1NET, 2005) .
L7zi3o T, 2B O & [RREORER A 7R LT AR
D12 N KOHEhEIEE (10 kg 2) TR/ R
HEAZB W CHIETHDH EBZ -, ZThbDZ LiX T



IRFREIER AR ATEH L7 O/ X L2 EAEIC T Dk 51k

1R ERBGEOE DU KT (2015)
- Ty b SRR sl 2% wd M
wiw e ke R kR ERE GEE R R
AR & (@ " ) L# a bk SPAD %) (ke/a)  (kg/a)
1/4N 45.1 p* 2.8 b 4.8 a 54.8 ab 83 a 457 a -49 a 24 a 365 b 0.3 ¢ 1.2 b 0.8 b
YSG25 1/2N 48.9 a 3.3 a 5.3 a 57.4 a 83 a 44.7 b -5.0 a 2.8 a 368 b 0.41 b 1.6 a 1.3 b
TEATN (kFHR) 46.8 b 29 b 56 a 483 b 6.0 a 44.7 b -4.9 a 2.2 a 39.3 a 0.44 a 1.5 a 2.2 a
1/4N 46.0 b 2.3 ab 55 a 39.0 a 1.7 a 443 a 6.3 a 85 a 285 a 0.32 b 09 b 1.1 b
EHERILE 1/2N 51.3 a 2.5 a 6.8 a 355 a 0.8 a 43.9 a 6.3 a 8.7 a 29.6 a 0.37 a 1.1 a 1.3 b
TEATN (kFHR) 51.1 a 221 b 6.6 a 30.1 a 1.0 a 43.7 a 6.1 a 7.8 a 299 a 0.38 a 1.0 ab 2.1 a
Por ar
ShfE Hokok ook * sokok Hok ok Hokk okt okt ok ok n.s.
Jilav 33 sk sk n.s sk n.s. kK * * skekok )k Kk Kok
uﬁ':fﬁ . HEHJ( * n. s. n. s. n. s. n. s. n. s. n.s n.s n.s n.s. n. s. n. s.
7 ATENCHRREL . A3 2 MO S L 7= e
Y TYSG2 5 Il bRookkta, s
XN ERHRIX S UCIE OSSR R 0kg ) o V2 NIFEI TN, VAN IXEf 70 U4 B4 5
W AR (1000 KL/ M) 72V OUHEREDEIE
V2 MUY, 1mm DLEORNASES TR DRROELS
USPAD [IHERSRRICIIE, L* (15) L& Gk O -F @) ) . b (F 0 & &) [aieEcilE
U RREERS TR TR oD MERRE R
S OB LD, P0.1%, ** 1%, HUKETHEED Y, nsIIEEERL
FaeR, BN AR SRR — 7 YA A RE
R B ISCFRRES & 1 Tukey BUEIT 3 Y S0k CHUBER RO A 0
M2k WA LRHERAY RO L ORI RIS 8 (2016)
" SR HEfn” = =% ImpgRe
I e kR AR maesr o == EE kK MR
Yg7k£ it A £ H ¥ (cm) (kg/nf) (g) ) TR Lx ak bk aaR U EHR
° (%) Bim%)  (kg/a)  (kg/a)
N 1/2N 56 50. 4 3.2 5.0 88.5 0.0 45.4 6.4 5.8 0.25 1.0 0.2
LT
BTN (eFR) 56 51.7 3.1 5.0 87.6 4.2 42.1 —6. 2 4.9 0. 35 1.4 0.7
. 1/2N 84 456 3.0 5.1  86.5 13.3 5.9 4.5 1.6 0.26 1.0 0.4
TEATHEK .
1BATN Geb i) 84 44.8 2.8 5.0 83.4 16.7 50.8 4.6 1.5 0. 29 1.1 1.1
O
AR n.s. n.s. n.s. n.s. n.s. Hok NS n.s. ok *k sk
K& sk $ok n. s. n. s. sk otk otk otk n.s. n.s. sofok
it AR K n.s. n. s. n. s. n. s. n.s. %  n.s. n. s. n. s. n.s. n. s.

* (EREA T L RORERRESETE TYSG2 ) | FEHKIXORERL6 H 3 A - N7 A 29 A, ISYERDKIXORERL6 H 3 A - M8 H 26 A,

AATHIEII3E S 2 A A L 7R S

Y BTTREKIZ 8L /m? - H, 2~3 RIC L[, FEMREKXIT12L/m? - H, ERA#K
XN TR & U Ol g oReasset 20kg @) . U2N 3B ToYesy B4 i

W AERER (100062/MP) 247= 0 OITHEREOEIS
V2RSS, 1 mm LI RO TR D ROES
USPAD (RS FCHIE, X (15S) L a* @ O F @) | b
R T PO
S TOMROEIC LD, P01%, 1%, SBUKHETHEEDH Y . nsITFEFERL
MR, BRI, RO — YA e
R CHREBROER TH T,
PLED X 91T, ZIVETO/NR B IS 5 s
JAE 2 R S CHIENB T2 Z & 13-
770 F7-. WiEEZ RSS2 L TEANKRLS 2D
TREME I S T- b DD, TYSG2 5 DX 5 7k
IR HEACHWA Z & T, HilRSLFRELL FoDjE, NI
BOFBUTATRE T o7, LIehi> T, kil
P2 AR L L C b INESO B AR D
Z EIXAHETH D EHEER LT,
2) BFEINRTEISI BT EEKE L EIEEORET
FERE I T TR KT AN CREREf% 56 H & HHC
T2 Z LN TE -, 2Tl JkE L fErE4

0]
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S #) ) 1 EEECHE

K& LTOBOITZ T2 (B23) . 1FEAED
T E R C, HEKE E IR RO BRI e
Paolo, B IE, FEIRRUIEAEERIZRE L Cl3hEan
BOZI <, BKBMOENER L7257, AR
BROBIFMN I T, BRI IAE BN
BB, 504~51.7cm L EIEL INEDL 31
~3.2kg/ M & MEFCH Y | FEEREURAEEY 00~
AX% LV7eh ol ETo, FEMREKD 12N XITETT
N X & He TR 1.0kg/a L) Lz, 18
ITHER DTN R L [FEEE Cho7T-Z & b ik
THOTE RO A EER R MRz o2 &
5.1, 2N K IEAS RO CTh D L5 % B,



RS 2O - A SV - EE AhE] - RS BB - PE AL - A

L7eh3o T, 172N I FFERREASRE Pz T, B2k
FUER S 72 < 7 AEBUED MG I, 1ERD
TET TR (MEAleEsRE 1.0kg @) TOHED
ARECH D EE AT, BB L UL L (HHE%
F1) OF—F OB TR ER L OWEER T
BEZEDNRD DI, BEOIERL I DRERE 727203,
a*fiEse % 7.5 L 3EGDEL 7o DR E AR 30E
KEIZHD LEZ BN, RFEOREKEDEEAII KT
TRAT T OB CH G S TR Y . #EKEN
%< 725 EAEBRITRU DAL 720 WEAME N
% (#K,1999 ; KT 5,2001) . =T, #EKEIZEIL
TUIROBEARGIR CEEFM R 52 & & LT,

2 EHAD/NR A R E B K A DG

1) EEKEDLERE

DA CORBRERATHS L O CONEEXIZRBAO T,
FERROSRE [YSG2 5 OB B TIX &
[FEELUFC, RRHT pF1.8-2.0 XOBS AT 04~
05% L/ 7pnotz, FieaTOREREI I T, Kl
BIEA I HFREOME T CH-7-72, ZZTE6 A2 B
FEOBERFEFI OV TS B3R . HEpFE
1620 COEFHEIIEITXE D © 12 HREEAER R
<. FHIDIGE GBI TE T,

LU JIBTTIX O SPAD fED 47.4 25 EHIEag D a*
fE-5.4, b*E 1.3 & this9~% & pF1.8-2.0 [Xi% SPAD
EC 39.8, a*ffiT-7.7. b*E T 8.6 LI L MNIZHER
TR Ie o7 @*fEE bEITMEAS 0 1TES<IEE
OERESKLD) . — T CHL 40em FEE (LD
5~7 HAREERD) M OEKEHRIRL T EFD 2 &

TIEOOIE S % SPAD fET 428, a*iC6.8, b*HT
61 F TR THIENTE GB3FK) . £/, X
TES DRI DEADFESRIT, pF1.8-2.0 U CHE
IKHRRZ L7220 U, 43.7%7-->7= 1003, IVfE 5~7
HANZEEKHINRET 2 Z £ 12k > T 17.7%FE T L,
T TIX & AL 72D F CLTIUHERL DT 1)
FEEDH T ENTET, HEERF O THOKEDS, /T
FUHERA 2361 D ORI M B U T
FINETITHE SN TS (BR5,1988) . Z D
TlE, FbEER LTSIz THEA T b <
PRI S BV R TH D | AR & FIERORE R CTh -
T2e LTED3o T, BB N O Z I 3R 10D
HEKFBRIAZN CTH D B2 BT,

AABRCIE, K X BE RN ORI &
A EFAE LT T20y, IR OB TG EREm
LR WIS D L DI T, 6 HERRECIIAIRIE
T o Ty, IHERTIZRE KRR L7g7 - 7oA
ORI S (B3 . SbIT, 7 AR
FECIIAEBRERIEIR LT LEV, 8 A#RED
KERGIDMEUR L C L E 5Tz, ZZ T, /IR FOREEL
B A RS LTRSS, O 35em LIFE (5
BECAY) CEURBR LN G430 . SBIT,
7~8 H ORI CRIRNE -~ T2 Z 120V TL &R
TS0 F A8 D BRI ST LTRSS, il - ZEA IR

(HPRIGR 30°CLL F, AR AR 8MI,/ /m?LLT)
TEIRDBIE SNAEAR RN GELX) , A
BRAEFRIND, BEAORS, AEdtE U THEIRZ BT
L&, Hll15em 2 %EH) D pFL8-20 (HHEEH
W DR S TOIRRE) CHEAEELL, BIRxIRE L

F3F IR pF OV RS KT TR (2016)

wien sk SRR s FEpE R
+-HEpF’ (cm) * (%) SPAD L ak b (%) B B (em)
1.6-1.8 8H2H 521 1.8 39.9 b 398 b 85 c 1.2 a 9.1 a b 848
1.6-1.8(40)  8H2H 43.3 1.5 4.3 b 4L1 b -7.0 b 65 b 59.1 b 4 -
1.8-2.0 8430 47.3 0.4 398 b 405 b 7.7 ¢ 86 b 563 b 4  36.0
1.82.0(40)  8H3H 4.7 0.5 428 b 40.3 b -6.8 b 6.1 b 823 ¢ -
2',9;;? o BAL15A 10,0 1.7 474 a 441 a 54a 13 c 8.3 c I -
ZHEFER 6 H2H

Y FBRIX DO pF 12725 LD ITHEK L,

X | T HHRUL TR SR SN

WSPAD I IERsERFCIIE, L (15 X)

v BT 14 HIRIEEADZERND 58 DI > TR OB

U BRI D3R DAV IRFOFRE & B

" RS Tukey OZEMTEIZ L Y S%KHETHE 2 L
B LT — 27 A AR
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(40) | FHL 40 om AR TR &AF LT D Z LA

vat kO AR @) b F O S ® ) I EHIERCHE



IRFREIER AR ATEH L7 O/ X L2 EAEIC T Dk 51k
F AR RN LK ED RIF T RO LABROBIER (2016)

oL (em)
FEME% 6 J #fE 7 1R 8 H fkfE
H# pF 1.6-1.8 1.8-2.0 2.0-2.6 1.6-1.8 1.8-2.0 2.0-2.6 1.6-1.8 1.8-2.0 2.0-2.6
30 25.7 25. 4 24.0 27.0 26. 7 22.7 24. 2 24. 4 23. 4
40 34, 7%x” 30.2 28.1 34.4%  34.6%  30.43% 29.9 30.0 27.2
50 44.5 39.9 29.6 - - - 41.9% 41.2% 35.9
SN FER L gL R IR CREER CREEIR CEEIR AL
NP SR sy
: I
30 | ( /.*9%'"\:'" N '"A"‘A‘ ~~~~~~ S
:O ,---;‘(’""“- %o/ 4 AN
- TN ARE A A |
E BT XK X3 XN ol
K ; AA%K%( x‘\ e VX ___A__,— -
T ! MK A T
: 20 F \\ X Y
= X Fx XX N
o X8 R o 71§
X8 #ETE
10

T
10 14

AR A5 (Mn-2)

F1 FEFEREC L 2 IR & A S EORIf%
71y MIESFOABIRCRT D480 OTAIR S BFEE 05 HE:

TELAMWEA 35em (5 HEH) LIREOREKEZHIIR L,
DI L BIFETED 5 HRET HEEKZAF LT D5
NEWeEZ BN, 2T, WEKBSD1HE pFlLs-
20 % FRE LT RISRA~ D KGRER CREN7 R
KO LB T 62 L & L,

2) TiFEpF1.8-2. 0 ZE(Z LI-TEEKEKDELA
B I ESDRRET

KR LA IR & LTyl adT-7- G
57) o FOL, MR, 1AHE, BIRICEL TEDE, #EK
A BB A RIE LT, I 1 ARETIL, 2L
FRRIGHES O LG, 2 [FILL_ EOREIIEK O
At Q43 ZER, 2+4 ZE, 3-+4 B 2+3+4 3
o) CIE, 1 AR 12kg /M, 27gllEEH
BN UT=, e, BEURRIZ OV TR LS
15.0%~76.7% Cd> > 7= h3, BRI f)7e 3090
FEALBR L LB & DN A & 7e o Tz, S BIZ,
IVEE, 1 AEZ U TEIRICE L Tld, G & KR
DA BRI, LIZio T /R TR
B TESEOA EERERRE K DORFH S EE G2
LB ENIHGINE T, — T ARRBRIZRW
THESERNOFARITIL, BRI AR T
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Molz, Fio, BB THEDEE L CE RS2
DM D ST DD, FEKRFINZ L HHEEOEIA
B3 oo, Mkl 2 3 R U 7AGK
BRIZIUN T, MO R & LIRS OBHR D,
AR 244 FEH IS T DREMREAKI L, F5L49.2 om,
1KE 299, N 16kg m? L %< ., BEAHIET Gf
W) LIRS IRS 975 2 L AVATRE T, BRI A3 23.3%
&P C & D EAREARBESREThH D B X b
77

IR OAETREEGEOREIZ IV HEEL
7oty CH - /NEF,2002) 2385 L 91T, A RFITE
LRAT L 0 ISR E S D 728, 38 B
FCORLOHEBETNANH D EREEO AL L LT
WeEBZT, £IT, ARBRO/ AR X OEHET—
& LRI O pF EOZSbIS L OBATZED iRk
& FERGEKREN A RS L, ksl OFEME
BEDETNARE LI (E2K) , 72k, ARRTH
WeT v a v A—2—E pR26 LU EAIETE S,
FEE% 60 H LARRO pF fiEl 3442 pF2.6 TRV B> T
722D, EBIZEW pFETH 7= EHEIS LD,



RS 2O - A SV - EE AhE] - RS BB - PE AL - A

R 3 DGR RID I AECIAE 0 T2 (%9 ASHASML«
T S e £r— LENHE 7 U
HEED R R HALOEHES o

NIELEEEISU IYFD. (%S) + ° (WD) 2+ = (WL0) xex
S =L@ O s CHIQOICH S TP RPN »
CIFOWT ROVRGED N PORINIRE <
Claiial T21H SRIENYE S0 FE ¢ edd O RRRIENANEE ¢ NG INAT % 0-8 TAd 2T ) ORRENEINGH. «
WEEQ U H 6T i LESGH “H 63 H 9 RIHTEH-

EE ok su . ok su I TR X T

'S k% su kkk soksk soksk [ S TRy By

sokk su kkk sokok *k e

LG

e e B ey [t B 0°0L 98 €°€9 B L6 B €76l B 87l 86 B Ie B LG qe 0°¢ e gl 9zl B Gl B 878F B 8Ly B 8709 [fifsv+e+2
B G0V B ey 172y B GP8 98 L9 9B L°TL B 8°I1 B 6701 99 9 97 B 67 qe 6% q 21 qe 91 B G B 6LV B 6°8F B L'6% [t stEv+¢
B ZCY B LYY LEy B 0°0L 29 €€ 98 0°'19 B OV B 0TI L°TT 9 97 B 6C qe 8% 9 3’1 B 91 B P B ZLY B 26V B 6LV K1+
e 1%y B €gy e B €°8L B L9L 98 LUTL e g9 B G¢l 98 29 €77 v LT qe 87% q IT oqe g1 qe ¢°1 B G9F 98 ¥9p B V09 Hf3EC+e

LA N B 9¢h B 0°99 °9q8 I°¥F 29 €°8F B 8701 B 0°LL 1t 9 Ve qe ¥vC qe 6% q g1 oqe G- qe g1 B 878F B 6LV B 9Ly [y
B 6EV e 997 B €'€L O9B g€ 9B €78L B €9 B LY (gt 9 ¥e B 67 B 1€ °9 T°1 9 [t BVl B 99 998 6°T¥ e g9 [ e
B OT1CY B G9F B 0708 ° 0°ST 98 L'T9 B VY B €8 18 9 §¢%C ° 9°1 9 ¥ qQ 171 p 9°0 °9 1T B 9%y 0TV B LY 6 d

e gy B 9¢h B €°¢9 298 0°6¢ ° £°€C B LY B 878 0°0T ° 0z 29 LT 9 Ve ° 6°0 P 9°0 ° 0°T B ZCr 09 817 o €°9% (Bl p) S g LLE)L
dom. K dome IR R dam AR o S dome R Rl dame R il Jrr——

(avds) B3 (0 s=3% 0 <L) (%) o F A @) F1 (W /330) T (o) 337

7

(L10%) =%

SEPN ISR [ GOSA ) ek SR AL 7 M GEEY G

7E
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IRFREGEIER ML TGN L A O/ R X2 EAEPECH G 2 BEE )71k

(PF)  ==—pFif]  ———pF4 = = LI FRREL 1k ! (cm)
T T e R I o s BN S TR » 95
VRGO L n e D R oo~ R 50
2.5 LHB Iy — 1R A 45
iR A '
DAL A "/ p ) 35
| i bW | AR 30
Lo ST R R h Do RRE 25
g ==== r Al Sss 20
— H:H::ﬁ;ﬁ” gy RILY: 15
= g0, R 228 2 10
RS SRR oonn o 43 ha 5
o LW U Dl Gl il 0
1 4 7 1013 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61 64
TR A%
2 KR, BN, RO OET L
PO 1 o MR T -« R - FIROES
FE6E IR XONERIER| T FERT N FIEORGE? (2018)
gy | RIRRE (%7 0) SEsehin '
LSS e lﬁﬁ‘ Pt
WEKE LR (cm) AH (ke) g o) SPAD L a% bk
HL2201 38.8 354.0 a' 1.2 a 3.4 a 8.9 a 40.2 a 43.5 a -7.1 a 7.0 b
i - 39.5  309.0 ab 1.0 ab 3.1 a 122 a 31.7T b 451 a -87 b 13.6 a
WK NITRY 37.4 217.0 b 0.6 b 3.0 a 13.8 a 34.3 b 43.8 a -8.3 b 11.8 a
FRROUME 41.7 352.0 a 1.3 a 3.8 a 12.0 a 34.4 b 43.4 a -8.5 b 12.3 a
Fr13201 30.2 219.3 a 0.4 a 1.6 ab 2.9 b 37.8 a 44.2 a -7.0 a 7.5 c
ATk B 29.2 80.0 a 0.1 a 1.4 b 143 a 340 b 425 a -7.7 be 10.1 ab
GHR) - pamrey 3.9 1453 a 0.3 a 1.7 ab 8.0 ab 36.1 ab 42.3 a 81 ¢ 1.9 a
FHRLUOM 31.7 144.7 a 0.3 a 1.9 a 3.6 b 37.5 ab 41.2 a -7.2 ab 8.4 be
Sy
K - ook ook Hofok ok ns ns ook ok
hris - * Hokk * *ok Hokk ns ook Hokk
SR X K - ns ok ns ns * ns ok ok

»6 7 21 HiffE 8 7 27 AU

Y ZEKIT 2 B & A TENT pFLO I EE 70D Lo —T7a—TLo20  (3045~604)) #KL., 5 IEHLIGDIHEE C pF2.5 PR CHERS
EERBIZ2 BIC1IRER) | 1B Gl 132 SEHALIRE pF2.0-2.5 OFIHIC /2D X 9 12 E i
x HHILIAZ 01 13 5FZEEh 7 1 CHERR LTk Fr SRR CZ Ot X% BAEy NRF By SRR

v FRESE OB 1 mm LU EORNAFRDTAROEE

vSPAD |3 FClE, L (%) |

u ST o E O, (0.1%) | ¥ (1%)
BEIRNFAERILT — 7 A L IEIRTE

a* Gk () % &) | b*
* (5%) CTHE. ns¥HEAERL

F O @) IERTRE

b SR D NCTATBKIX Z L1 Tukey MUEIC L W 5% KUECRBEEXHIORMICHEZED Y

3 EREAED/NRTHIEICLHBIBEKETILO
EH

IR D FE IFERGRRE KGR 40 om, 1B K TR
30cem LAEFAE— R RE L 00 | A5 10em
DEFZREEIeoTe GB6EK) . I ZOFEOHEEHD
SEEYSIRIIBIEIC T 5 C B < IEHICE vE
THY E3X) | IRXOREAIIERF I LV BR
B Cho72728, MENEDS 2 R IIEMEL 15
THEKTIX0.1kg /M2 LD TR 7272 (BB ) .
ZIT, HERELAFEEIRT L UTUNRFOIERG
BT LT a4V, S BITHKX 2 &Il
MDA T T2, KNI KR & I L > TF
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Bz -, ERICE LB KD 01~
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Occurrence of Bacterial Fruit Rot of Japanese Pear Caused by Erwinia chrysanthemi :
Infection via the Feeding Holes of Plautia stali

KARATSU Tatsuhiko, TONOGOUCHI Hisako, OKAZAKI Hitoshi and HORITA Mitsuo

Abstract: In August 2014, severe fruit rot of the Japanese pears “Hosui” and “Shinko” was found in a pear orchard using the
non-bagging method in Yamaguchi prefecture. Many bacterial colonies with the same morphology were isolated from the
diseased tissue, and wound-inoculation with the isolate induced the original sign of disease. Since many individuals of Plautia
stali, a type of fruit-piercing stink bug, were observed in the diseased orchard, it was suspected that the bugs were responsible for
the disease. The rot sign was replicated by releasing the stink bugs and spraying the bacterial suspension on the fruit. Therefore,
it was suggested that the bacteria invaded the fruit through the feeding holes made by the stink bugs. Based on inoculation test
results on pear fruit and branches, investigation of bacteriological properties, PCR assays, and phylogenetic analysis based on
16S ribosomal RNA gene sequences, the bacterium was identified as Erwinia chrysanthemi, which is known as the pathogen
responsible for Erwinia rusty canker of the Japanese pear tree.

Key Words: Erwinia rusty canker, fruit-piercing stink bug
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Development of Mitigation of Alternate Bearing for Medium-late Maturing Citrus ‘Setomi’
KANETSUNE Yasuhiko, NAKASHIMA Kanta and NISHIOKA Mari

Abstract: To establish a stable production technique for a medium-late maturing citrus, ‘Setomi,” we investigated the starch
content of plant organs, optimum crop load, characteristics of fruit-bearing branches, the control of summer and autumn shoots,
and soil management. The following results were obtained: First, the starch content of roots in December can be an indicator for
a stable yield. A 2-year survey estimated that the appropriate yield for the current year to secure the right amount of flowering
(2,510 3.5) for the next year was 2.3 to 2.9 kg per square meter. This is based on the correlation date between starch content and
next year’s flowering amount and the current year’s yield. Second, correlations between the length of vegetative shoots and the
number of flowers and fruits suggested that the vegetative shoots with a length of 15 cm were appropriate for securing an
appropriate number of flowers and fruits for the subsequent year. Third, to suppress excessive flowering in the subsequent year,
the appropriate pruning points of summer and autumn shoots were investigated. All respective pruning points for three
experimental plots were as follows: above the ring-shaped buds, one-third of the summer shoots, and half of the spring-cycle
shoots. These plots effectively reduced flowering in the subsequent year.Finally, applying bark compost on the soil surface for 3
years increased fine roots at a depth of 0 to 15 cm. In addition, fine roots grew in the soil at a depth of 15 to 30 cm via intertillage
with the step-in type medium tiller (trade name: Hore). However, the yield in the experimental plot was not significantly different
from those in other plots.

Key Words: starch content, vegetative shoot
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ESHUTHY (A 1999) | FRAFREILOIEIBIZITAER
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AECIL, BTk 5 T E A ORFFERERD
FEREAATRE U, BHASASZZW O 72D OGN & FRHY
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- DOTHET D,
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FEAT: 2 [RML, il 2 FHY) 1SS e A Al
A LT, K 2~5 BlolER L OFENE AT
Lo, 7238, fHA1E 2014~2015 4EFE0D 2 4EfEicdoT-»
THEMEL., FHTTOEHICOVTIZ 2015422 A3 HE
2016 -1 H 28 A, JEBIKEMTT20154:2 H 9 H &
2016 -1 H 21 H, PRI CIL20154:2 H 18 HE
2016 4F:2 A 16 HIAT-7-

Fo, HEREITEE 0~15em) & TE (15~
30cm) (23, 20154F9 H 15 HIZ TR, 9 H 16 H
(ZFk, 9 H 29 HIZERRERT ORI T 572, i
SRR L LT, RS ORI A, A
ELTpH, ECBXUEHEELE LT~

2 EEHEERIOYFAZR
1) BHAKEZIRO OO RS & FEADAZEA
B —OKEHNOERITS @ B35 (5
Shiz & A ARG Lo, #2012~
2013 4EFED 2 FEMN Tz > T T o 72, BB,
B, O3 Hre Ui, FLEAF20124-12 A, 2013
F1, 2, 3, 5, 9 AT, #RIFT 2012412 A, 2013 4F- 3,
5. 9 AICERE U7, SEIMEE e OB PATEE, B
VRS RS OB, FRITERE 5 mm BREEDOHARIC S
WC, SUREIECEI DT U7 EEERE LT,
AN I FREER D (FERLE 160~180) | H1 (G
F180~100) . £ (EFLL40~60) D 3 KAFRIT T,
IR DERIREICIT D 3 DFTORHELALD 12 HH>
LEUED 9 HETOT 7 EROHER 2 Lz,
7ok, EBROMEIL 1 X 11 3 ME T T 7,
2) EREEMEDTUTUEE. ERRRKKRTY
v, BENE. BFEOBELESIUEEICR
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Sz (e ) 10 AR AR LTz, 3RS 2014~
2015 AEFED 2 FERN T o7 > T T o 72, 4 FHRREEITEER
FE60 X, 100 X, 140 X0 3 XAFITT-, HHETI
WCIE2014 5237 A 2 HC2005 44027 A 1 A, 1k
FHETIE 2014 438 H 8 HC, 2015 4F1% 8 H 3 HIC
FEh L7,

WOTF 7 g, INE, RIEWER LOBFEDFE
i 6 BEHIC 1 ~5: %) 132014 4EJE & 2015
FERED 2 4F [, BENESKAT v v (BT TLWPY
LUND)  ETEBEOHERSIT 2014 FEFEICIRE LT, 7235,
DAIKIZBSRER DAL LTz,

ROT 7 E8E, B Smm FEEDOHRZ 2014
12 A L 2015 4F 12 AICE-E L CRind & Rk 5%
T L7, I, BERE, 7 = s st LUV R
JE - EIAIE, 2015 A2V TIE 1 A 28 HIZ, 2016 4F
(X1 H 27 HIZB L GRS L7, LWP X7 Ly iy
—F ¢ L N—EIC LY 2014 4F 11 A7) 2015 R4 H
FC 2 JERMIEIE T B OHATOF AT 4 FED D 6 RECHHA
L7z, F7-. B FIC 1,599cm2 D=7 F (486329
XS 202mm, ZAE313L) ZmEdbicss 1 ERRE L,
20144512 H 75 2015 4 4 AIZHNTC 2 B e
Baiit U, 7ok, SBROBEIE 2014 A 1 X 1
B 4 KA, 2015 513 1 XK 180D 6 A T T 7=,

3 MHERBHOMELBEDETE - RICRIFTHE

B F—OKAHENLERIES ( F13E) (THE
Sz & A L2 FAERIC, BFEODE RES TR
DR HEA U, BEESNERTORE R AR5 LT
2017 4F-4 A 3 BITHERRROR X AR L OYE
kA, [FFES A 11 BIZEE, 7 A 18 HIZER
Bt Ule, SBROMIFIE 1 X 18 20 £ 4 K8
L7z,

3 [REREREERT

1) ERELIEABEDEBIES L UFHEDOFEIZRIF
£

Wl L —OK RO Gl ES @ Z1F) 12

Ml S AUz [ &2 10 4FARTC, RIEDERED VD
TR R L7, 2014 45 11 A 12 HICERKRY % Tag
DOFETHHLT-, OEF 1,737 BEfRED 13 %
7L CUBR, OlmiRIfsk FEL L B OIS
L CURR @OFk 1,72: FEHED 1,72 29,
ROER,



A Y T L B DORREERE SRR 0 B %

2014 4£- 11 A 12 BIZABEFRIO B OR X, F4EA
FER X OSSR 2, THED 2015 4E 5 A 1 AICHEIEK
%, 51 28 BICERHORAEARK L RS Eiif Lz, 72
B, ABROMFIT 1 X 1B 2 805 KL LT,

2) BHEMOEFHEAL PRNINES K MRECRIF
IRE

Wtz 2 —OKEENAERITS @ 53 OEE
TEFIFH (PRe HEERA] ) © Heh %
HEA LT, 2014 DS 2016 FEED 3 4EEIChT= -
UTHoTz, BB, BIRHERA R L= G
JEX) | FEhtih & EAaABXT R Fains A—L)
T8I ML 7K GRIg+RRiX) | st
XDt 3 WX AFRIT T, MIRHEIN T 2~3 HIZ 1 4
B2V 0L B LT, RS, IER LOWEEWE
CIREAE RS U, 7eds, BBROMIN T 1 X 1 8t
AR E LT,

BT, 201742 Az, LBz >Eora iz L
THPE F1Z 50 cm X 100 cm DE AL 2 DR E
L. ZNZENEOUEES % 0~15cm & 15~30cm D 2
DIZXSF LT, BEBI L7z, BRI LR E KSR
INFCEORMEE A U, PREC, R0 3%
TR & JE U, AREFAL, SR 2 #Ha ek
L. 142 2o HE2FE LT,

l-n%
1 IRMER CH I A IREERDERENR
WA 3 PEMO BT I 5, 2014 4B & 2015
FEREORIUNE & SWEZH 1 RIOR U, FEERERE
BIZHOWTIL 0.014~0.909 & R L > TSR E M
o7, FERESSEED R b/ NS W RN T 0014 @ TES
D C. 2 HEDOFHIRNE 2,932 kg, 10a & #K F (270
T, 2014 4L 2015 4EDFERE L 1 B ENZ
FEFRREEE Ch o7, —H, MRFEREAFEED R E Y
130514 DXEA &£ 0909 D FEIC T, BREL 1 5
PRI R E ) o7, #k E DR
130252 T, 2 HXFEDOPISUNE 1,724 kg, 10a &0
72< . FKF TR RFEEIE 0233 THHITHD
DT, 2 MO FIRNE 3,164 kg, 10a & AR
DRI TIIR BT,

ZAVB RO T ORI A H 2 RIOR LTz, R
R b/ NS 72 TR D o CEC LIS
B8, fthooREH & s U CREVMHECH ~ 7, T
HEIIRE B TREN T, Fio, A0, FLESR
BEOpH 12O\ T, FEHIEIC L DR E 7228135800 6
haVAvINSY i

Fl1FE A OBHEMIZRITAINER L OEENE (2014~2015 FF)
R TS T — — WA —
S (kg BD (ke/m) (/) k/10a BE (/B BE =B b
2014 2015 2014 2015 2014 2015 EH e’ 2014 2015 (Brix%) (%) 2014 2015
KE A 28.2 12.2 3.1 1.1 17.3 5.4 2,381 0.514 180 222 13.5 1. 26 9.2 11.2 111
B 12.8 14.3 1.6 1.7 10. 1 9.6 1, 749 0.182 155 184 14.6 1. 30 8.1 8.8 130
FBS C 36.3 1.3 2.2 0.1 14.7 0.4 1, 409 0.909 152 225 12.9 1. 46 16. 3 14.0 80
D 36.2 37.2 2.2 2.3 12.7 13.3 2,932 0.014 171 170 13.7 1.10 16.6 16.3 80
K E 17.7 17.5 1.8 1.7 8.9 9.0 1,724 0.252 206 204 13.2 1.19 9.7 10. 4 80
F 19.5 43.1 1.9 3.4 10. 4 15.3 3,164 0.233 187 222 13.5 1.32 10.5 12.7 111

2 B TREL  | YRR AR | CYEIEHRTRNE B RE W E CRRER AR E
FRORERE R ISHEHC 2014 4F & 2015 4FDINE: (kg /mP) M BEH L7SUBEXOECH D = LD, FRITEEH L TV 2014 4E L 2015 4F

DIRE kg/M) CIFFEEREEFHR L TH— L,
BERE L 7 o U AROEIEN L 2014 AR & 2015 FEEED 2 )4EDE)

AT JEUIREMT 20054F2 A9 H - 2016 4F1 A 21 H, TBIiT 2015472 A 18 H - 2016 4F-2 A 16 H, #kii20154:2 A 3 H - 20164-1 A 18 H

W2k [lA) OBMEMIZIST S HEOYERER I OYLEAE (2015 4F)
B, b [5R] t Tt EE Mo (%) LBE pH EC CEC BHi& &
+ 8 (mm)  [EAH EMAH KM (%) (mS/cm)  (me) (%)
A k@ ~17em L 19.5 49 33 19 51 5.3 0.03 10.0 2.1
KB F/@ 17em~ L 19.5 54 32 14 46 5.3 0.03 9.5 1.2
B E@ ~llem SCL 23.5 51 32 18 49 6.2  0.07 12.5 2.2
FJ@ 1lem~ SCL 23.0 49 30 22 51 6.1  0.12 12.5 1.9
C E/@ ~15ecm SL  12.5 45 33 23 55 6.7 0.09 9.4 2.2
T F/@ ~30cm SL  16.0 56 25 19 44 6.7  0.05 7.2 1.0
D k@ ~12cm CL 16.0 46 39 16 54 5.2 0.09 14.8 3.3
FJE 12em~ CL  20.0 53 38 9 47 5.1 0.08 13.1 1.4
E EF/® ~l4cm CL 16.5 45 41 13 55 5.0 0.05 13.1 3.0
i F/@ ~24cm CL 21.5 48 38 14 52 5.0 0.04 11.5 1.6
F kB ~2cm L 17.0 44 42 14 56 5.0 0.07 1.1 1.9
FJ@ 22em~ L 17.5 49 40 11 51 4.8  0.05 9.1 0.9

A - 2015 4F9 A
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H1 & 2 ITBIT D ERREDIEN) 12 A

M5 9 HOENRIOT 7 GEOHERS
(ZRIT R (2012~2013 4%)

R /Dr TERL 160~180 H: FERLL80~100 £ FEHREL 40~60
R GRS E T (1=3)

F3Fk eI (T HEEENL - REHRIOT 7 G BRI & SO E:
BROEEOEERE & OFBIRE (2012 47-~2013 4F)
TR TV E A RO FHBEAR
ERIUCAAL £R TR ) (mg/gDW) YEONE BEOEEE
12H 8.5 ~10.1 -0. 466 0.191
3 1H 5.9 ~ 9.0 -0.723 0.690
2 A 7.9 ~10.0 -0. 358 0.180
3H 8.7 ~19.1 -0. 364 0.438
12H 5.8 ~ 7.9 -0. 596 0.790 *
i 1H 3.1 ~ 5.5 -0.210 0. 367
2 A 4.4 ~ 6.2 -0. 634 0. 787 %
34 21.9 ~36.7 0. 442 —0. 426
i 124 19.3 ~57.1 ~0. 892 0.795 *
3H 34.6 ~65.6 0. 039 0.287

oo 10 KHECHEE * SWKUHECHE
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2) EREEDEVDEOTUOTUEE. BEREAK
RFoiviL, RERE. BFEOBEEESLTE
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ERFRE A IERIRINC 3 B TR LT, &, R
9@&1 B LU FEOEIEEA N LT 2 oA

HARITR LT, BAMTEAEST- 0 OIET, HER
R E 72 D12 D7 72 DA H D | FERE 60
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AR L 2015 AR 2 AFEREIOONAS 1 PP E I R 60
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EDORNTITIE (R=0.821**, R=0.676**) D\ FHREA
2014 £ & 2015 4EFE0D 2 4R & HER BV,

HERARERNC 3 B CALER U700 11 H )34
D4 AETO LWP Ziffa L7fER, KIRMMEK T L7z
12 A FHUBEEIK T LT, 2 A HE o MEm

ZoR L, ERIRDS 10°CEB %5 3 A Halc&aiic k
HLT 4 AMHETHEONCER L GB3X) o
F72, 11 AP DRI E TO LWP [3EERDV NS <
72 51 F LR MER12358D BT,

F7o. 3 BPEOE FREERN AP LT-A D 12 A DD
FTUED 4 A £ COBEDOHR A LT-AER, BEX
2 AP NE e, F2 4 A FAlCKRE e —2

VDb GH4IX) . ek, Kx DEIEOE—7
O TIHEEREEAY NSV NE LV i < 7 DAE NS
oY | AP ORIEREIITERLL 60 X THRbHZ
o7,

3 MHERBROMELNBEDETE - RICKIFTTHE
ML I OFRERROIRE, T7hbbES, &4
FEREFS T O ER & BUEDZEES L OSSR L o
4+%%5 6 PUTRUTS, RRRDR S LA L OFF]
VZUIFEREA RO i, Z OBl T y=-0.0059x3+0.1775x%~
1.3274x+3.0464 CTr 41, FHESHRENE 05980 Th o7,
AR & A LUV & A b & DORIZIFAE
BADSTRD DAV o T, FERRHRDOIE & ER L D
BRI OWTIIEMEOE A L AT, FERRHOE

S LERE L OEDINTIEDFAR] (R=0.74837) 73588

bive GE6IX)

HAFK L) OBEFFENIGE, RILWER JOREORERIC T3 (2014~2015 4R/)
I B T -
LB IX (ke/n) (/) R Rl
2014 2015 2014 2015 2014 2015
60 4.7 b 4.8 b 26.3 b 32.6 b 162. 6a 0.7a 0.9a
BRI 100 3.2a 3. 6ab 15. 2a 19. 6a 206.5 b 2.8Db 2.8b
140 2.4a 2.9a 11.5a 13.0a 215.5 b 3.4 Db 3.3 b
V=R * * Aok * Kok Kok Aok
) A (%) e R Vg
MR mm <85 sh=~ ShEE (i) (%)
60 9.0 b 4.7 95.3 79.2 b 14.0 1.55
BRI 100  8.8ab 7.5 92.5 75. 6ab 13.8 1.45
140 8.3a 15.8 84.2 61.8a 13.7 1.45
HE M * n. s. n. s. * n. s. n. s.

*Tukey DEZEREICL Y, RARDISCFINAETZE 1%, *5%) MBHdIEERT
PRI : 2014 201541 3 28 H, 2015 201641 A 27 H
1oV, HORRE, BEES, BERB XU UM T 2014 4EEE & 2015 4EEED 2 HEEDRED T
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TR HENR OB & iy [ A OIE & 3z ERR - 2014 4511 ] 12 H
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j% 2 | R 2
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0 20 40 60 80 100 0 2 4 6 8 10 12 14
B OREME () B O HFR (mm)
%9 (& 7n) OBEEER (87 13 75%) 1281 D ERMHEDOIZIR & Fibo3s s LY
XL OBfR (2014~2015 )
FRKRUEE : 2014 4E11 A 12 A, R : 201545 5 28 H
* B KHETHE
FE5FR AHMOEET & TS [l ORI KT (2016 427)
LB X KEBIRE (g) - g
QL WE ~=2mm 2~5mm 5~10mm 10~20mm 20mm= ~ =} (kg/cmd)
£ @ 0~15cm 17.8 11.3 8.3 13.6 0.0 50.9 16. 2
- 15~30cm 7.4 4.4 7.3 14.6 0.0 33.7 18.6
0~1bcm 14. 4 8.0 4.4 0.0 14. 8 41.6 14.9
JERs
S 15~30cm 10. 1 7.3 5.5 19. 2 23.1 65.2 15. 7
45 fL 0~15cm 7.6 4.3 6.5 8.6 0.0 26.9 17.5
15~30cm 6.3 5.4 0.4 5.9 0.0 18. 1 17.3
AU : 201542 1, 201642 A
i : 2017452 A
FIE : MIRCHEIR 40 kg, it a FTEE, U AEAHEIE 40 kg Rt 2N RS ASS SRR C 8 2T detE Tt
W6 AROEERN & TN [l T OIE L BEVEIC KT TR (2014~2016 4R
AU X B (kg/m’) b 4 A S FR IR E PE s
2014 2015 2016  SFE¥J  2014~15 2015~16  F¥y (g/H) (Brix%) (%)
e 2.0 3.2 2.9 2.7 0. 347 0.121 0.234 213 13.7 1.50
#E+FH 3.1 2.9 2.6 2.8 0. 044 0. 087 0. 065 186 13.6 1.49
405 S 2.2 3.0 3.0 2.8 0.195 0.139 0.167 194 13.3 1.55
HE M n. s. n.s n. s. n. s. n. s. n. s. n. s. n. s. n. s. n. s.

2Tukey DEZEMEICL Y. BRI CTINCHEZENHD 2 L2t hs: AEZRL)
1SS ER, BEEE o 3 2014 EEE~2016 AEEED 3 1) EDIE)
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Studies on Citrus Melanose Occurring Specifically on the Fruit Skin Exposed to
Direct Sunlight: Infection Timing, Factors, and Mitigation Measures

SERA Tomoka and MURAMOTO Kazuyuki

Abstract: In this study, we investigated the infection timing, factors, and mitigation measures for citrus melanose, which
specifically affects the fruit skin exposed to direct sunlight. First, to identify the infection timing, fruits on trees were divided into
several experimental plots and placed in paper bags to prevent infection. The paper bags were removed at different time periods
to identify the fruits affected by melanose. Our results first suggested that the main infection period is potentially in September.
Second, when inoculated with the conidia suspension, the fruit surface developed more severe symptoms in the area exposed to
sunlight compared to the shaded area, suggesting that fruit skin exposed to sunlight is more sensitive to the pathogen. Finally, the
amount of Manzeb run-off was investigated and we observed that the run-off rate of Manzeb was higher in the sunlight exposed
area than in the shaded area. Our results indicated that weakening of the fruit skin and pesticide run-off may be responsible for
melanose development on fruits. Further, applying Manzeb on the affected area during August-September prevented melanose
on the sunlight exposed area to some extent; applying calcium carbonate in August also reduced melanose occurrence. These
results suggest that application of Manzeb until autumn and calcium carbonate in summer may effectively control citrus
melanose on the sunlight exposed area.

Key Words: citrus melanose, sunlight, pesticide run-off, Manzeb, calcium carbonate
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Effects of Feeding Local Resources to Improve Self-Sufficiency Rate on the Growth Performance,
Carcass Characteristics, and Meat Quality of Japanese Black Fattening Cattle

Y AMAMOTO Kouji, YOSHIMURA Kenichi, OKAZAKI Akira and MURATA Syouhei

Abstract: For management stability, it is important to use feed with low price fluctuations capable of securing a sufficientamount

for feeding. Therefore, we examined the effective use of local resources (rice feed, low B-carotene rice whole crop silage, and
sake lees) and found that they can be used as feeds. However, the following points should be emphasized: (1) sake lees should
be dried before using as a feed and (2) the low B-carotene rice whole crop silage ration has to be adjusted during the vitamin A

management period.

Key Words: rice feed, low B-carotene rice whole crop silage, sake lees
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Mechanism of Rhizome Rot Pathogenesis in Lotus Root
and its Control by Anaerobic Soil Disinfestation

1zUHO Miwa, SUMIDA Yoshinori, UEKI Atsuko, ISHIOKA Gen, SASAKI Kazunori,
MorI Shinsuke, AOKI Hiroyuki and TAKEHARA Toshiaki

Abstract: The outbreak of lotus root rhizome rot is a major cause of reduced yield and quality of crops that impair farmers’
interests in Iwakuni City, Yamaguchi Prefecture, Japan. Therefore, the pathogenic mechanism of rhizome rot was investigated,
and the effect of a new method of anaerobic soil disinfestation utilizing unused organic materials was confirmed. The mechanism
of the manifestation of the effect by disinfection was examined. Among the possible organic materials used for anaerobic soil
disinfestation, the highly effective materials, such as sake residue and wheat bran, contain a large amount of non-fibrous
carbohydrates. In addition, the input amount of organic material could be estimated from the material analysis data. When the
treatment temperature in anaerobic soil disinfestation was 20-30 °C, the higher the temperature in that range, the more the input
amount of organic material could be reduced. After puddling treatment, the film covering was more effective compared to water
covering; however, water covering was also practical. The types of microorganisms involved in the effects of anaerobic soil
disinfestation differed between film covering and water covering. The results showed that the pathogen responsible for lotus root
rhizome rot was mainly Fusarium commune, which not only infected lotus roots at the time of planting but also infected the
rhizomes during the growing season. After infection, wedge-shaped lesions were formed on the leaves due to the obstruction of
some vascular bundles. The lesions appeared after July and could be observed through aerial photography using a drone, without
entering the paddy field. The effect of anaerobic soil disinfestation using organic materials might be attributed to the destruction
of the cell wall of pathogenic Fusarium associated with the increase in microorganisms, such as Clostridium, in the soil. In
addition, the time taken for the manifestation of the effect of anaerobic soil disinfestation in laboratory experiment seemed
approximately 1 week under anaerobic soil condition and at soil temperature >25 °C.

Key Words: Lotus root, Rhizome rot, Fusarium commune, Anaerobic soil disinfestation, Soil microbial phase, Clostridium
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R IR L <, #hdmmiE~ ¢ 124 (0.05 mm &,
P - N T — ARV | HRERRER ) TR
%, BT LENTCEEL, [HRAE T o Fa— |
LA LT, THERRORIE, ABRRTCHRE ©
e U7 (Fusarium B) A H21224 0 ORI
1X102~10%fu, g LA EIZ72 5 K 9 1Thnz., A& T4
(SIERETHIA PV AR L 0 R 25 T
LHEE, L aroylfy (1X2X2em) (25
WaEESH ANTIRS 2L, Raadi= b 5 Ek
ALTRE, YU THICIRD H L., ERE HoE
JRUT 27°C THEL, PREFREAFIAET 2 A K
S>TUTHT
(1) BHERLVI5EDEENE
201548 H~9 AIZ, EEMO L3 IS T
FAE U= ORI ik (LmSiRsmsi) %
50 kg~4 t,/10a FA4 TSN L CRBR 21 T o 72, JWER D
WROMERIE, HETOREERE S LOMEOIAATEANT
P SHOBRAFHEOARIC I 02 LT,
(2) ZLSITEREREIIL A VESZRVV-EES
DiHER
2015 4F10 A~11 AIZ/T <, BHECE < HIFEE
K% 50kg~4t 10aFHY F/mix L as i s (gL
TR AN U)o 726 D) 400kg~2t,10a #H4 A
Z. WBRAE I LTz, WUREOZRIE, TR OREE
EEC LV EHm L7z,
Q) AL2PTa—RIEZEERNVIGEDEEMR
2016 4£5 H~6 2, AL oova—2Es (LI
DB I OVRIRY) ZEk L, HEBE T AR ETT
ofc, WBEMEONFIT, TP ORBEEI L VUG L
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AT - HA s - A7 R

7
2) BEWEEMOEN A

2015 4=, B DRiG) & TR T OSEE L ORSEN S
R 572, R LIAER, AL oy a—2pks
M7 P HAESER e o & — T3 L BT (ML
el « — MRy (THEIL L TR TR T T,
[ 2 —Cid, LREEHEBEOHE LT 7 2 <0k
DHEDBED O T B[RRI T ATV, T—4

AR LT,
3) BESEOEL VVSEEIRE JUTHIEMEYHEIZ R
XsE

(1) BEHEODENEHSS
2016 =4 Al 2-1) LIEkEROTEEZ AV, L
a7 ACEEOTA%, THEkm 0fD) oggE);
EEEZ O e U, $FL. Hhaik
P 4V (FaSid - ) 7—AZ—V, 005mm) | &
<7 (003mm) | AU 005mm) | f~LT,
ARES, BRI - U7, WUERAEIX 25°C & L, K& DL
OO A EZ 10a 24721 0kg, 400kg. 800kg ™
3 KUERRT T, ZHROMERE, BImEsHA FV -7
EHGEIZ L | HHER o Fusarium FEERE A 3R L CFT
ST, Fo, HEC02%08 Y DA DN GEITH)
BRBE AR S5 BRI SOS U Ok aE Rt 5
Y DNV Lo THEDE COF HEZ i~
(2) BEHEDENEHEEDTIEDOMAEYHE
BB AR 2 CERIC L D HEE oEE T 7
BOTHTONT, B 77 Avy 72BN, K’
s —2r o — (A2 T4k Miseq) Z W,
16SIRNA 7> 7" a UARHTIC L 0 137470
BLZ 10 5~15 5 U — ROMEHES A5 HHSEEHE
SRR LT,
4) ZTHED A H =X LOFEIR ESNRFR B
ERHOITE
() HEETHESITHIT AR IR S &R
& Fusar ium B DFEREHE
2016 AR, ILFEREAZRBWOGEHR O A~ 240
X712 PY Btz FHV, Socid e T80 & 20 U 7ot
B AM T Clostridium beijerinckii H110 #k % 72 1%
Clostridium sp.TW8 ¥EDFE FC. Fusarium # (M2-1
FR) % 20°C THSHIZHEER1% ., FLBaiEMEDFBUTD
W LT, PY BEHINCIE, BRI E 237 A~ % 1%
WAV) OEGTINZ., 358G 18 H H DR
Ji 8 fifl % PDA FHUTRAE L, Fusarium FOER %3
HEL -, Zra—zx %, W) 2Lz



L 2= SRR O AL REMR & HHOE ST RREIC K D PiBR

PY Bzl G, /fEkkod C. beijerinckii H110 i3 LU TBS
¥k, Clostridium sp.TW8 #k & Fusarium % 20240
25°C THEGIESE L7, Z DI Fusarium Bl
ZAUIZOUNT, JEHEEBRLAR D 16 A% E CHERET
\Z Fusarium FARZEER L, Z OfifEE A a8 71 L
a7nr—)LiRTUA | (Sigma-Aldrich) TYa425 - &
(2 &0 HOEESEE A O CRERIaO 2 b A BIZE LT,
(2) BHEZERLV-HBESTESONRARAMOMEA
2016 4= 12 HIZ, 2-1) LIEROFEEZ VT HEE
TEHE A TV R OFEL AU DWW THERE T T o7,
AR S 25°C ¢, AEEHARNE 3 HIME 7 HE & L,
RIS 21O ElE 10a H7- 1 800kg I8 L M2t & L,
BB IHETEE 7 ¢ LA EoKE ([iBeEHA) & LT,
HEGODT= OISR 2580 T2, F T2, WO
[Ea A Z R 720, HEREEEILL 3 u )
5458 L7~ Fusarium B0 nit 2R /ERLL, B L
THEIRM U7, HERIROMENE, nit 2540
FIEEHL (CMP K5H)  (Takehara, etal., 2003) % fHu>,
AHCEAREZ & 0 A3 O R 25 HI L7,

3 [HEITHIT 5 IERTTHENRDOHETER
1) 22 —RNIFGIZHTELIEBETHEHRDOHER
2015 4E~2016 4F{Z/TC, B X —NOKHATL
VarvERIGL, BRI T, BT
A7, 201545 AlcLyrar @i L., 1 BSR4
D 10 HIHEY B, IHERIIIF TR 15k S (G
B M) ZHXIAAE, 11 A T D 2016 4
2 A MEECHERE OEEATT, 3 APEICE S
1177, ABRIX OIS, K2R CHYIY | 11X
6mx3m & L=, HXONBNT, REE2 7 L—LET
T LTRSS AT U & i E e—4 Y
—TCHEIATIPRA TR T, ENENEENETIT T A
~ B A AR LI5S HERENE Y L AT
BT, IR L0 K D IS & KA
THA LT, BB ALK OMIZKIRE LT, e
X DOIXIS T OB A5 T 7, JOBR% DR D]
TEIX, WEERTZ 2-1) EREROFIECA TS Rk L7
RRS 2R =F Lo @F3Er Y B) 1A
AUT IR Ul & | BRI Y H L CFER
Bz @R U ClgEs L. Fusarium OO A1
LIz, ZOfh, ETilEmORTEIC HEAEER L, pH.
2R (TC) . £%# (T-N) | HEpeERa 2T
THE LB, HEIMT O GECENM Eh) O
FF20cm) ZHEL,
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2) EMIFSIZHF 5 HIEETEESIREDES

2017 4= 9 AH~10 A2/, AElREROEFE
% ($%7600m?) 123U T, iFEkI 800kg,10a % 10 fi5&:
OKITIRNTEN )R 7Tl L, " 77 X —TC T8
ZIRFT U & LT, 3 Efiiee L ik Lz, 20
th, FOEFREL, 2018 -4 HIZ v o a o ZhExft
U TEITEEC K o TR LT, S 3 2019 4F2 H
IR Z, FEEEORFEOL & IEB I ONEE R
Bz k>TTo7

EES

1 LYaVERIRREEDEEEES S URTEIC
B+ HEREOEE
1) [HETEBDEO 5NfzL D EDHRIRED
TRl & TEERREDRERR
2015 4= 2 ATl il Ty a s 54 o
DS RIRE A HE LToRER, Lo = ARk I RE
%R T2 R 5 G, WLt Fusarium BT
ST, F2, 10 AR BV s IR
(2B N THfE L 7= Fusarium JBE 25 F#ikk & A1, PCR
\ZE DI N—T 0 aAT o T AER, (EER IS~ 7
AT KD RO & BFRPEAREN D RE L 4
IN—FGFASI, b RERTNV—T1T 12 Fkk
T, Ly aAl@imEE R~ s kb E ENL, T
LOFEKIE, VAR Y —2 DNA ITS 78k, TEF-1a fEk
BLOE A F o H3 fEEOERAS )5, F. commune
ElRESNT GE2X)
2) B b oaBt S-SR KEDRRIEORES
B TR OBERN R L7 Fusarium JBEE X, W
EW AR SEDIRIFIEE R L, JRBEDSIAS~72 7 H
HBIZ, PR DBEFNE > % B SR CRERR
L7c& ZA, FICED S TR MER ST,
Fz, nit BEEERF U2y MZRWTHE, H B
DOFEREMER LT, Fo, Lo a M FEICHEE -
JER R KRR T BEZA T T AR 5 AYD H 6 2 7
Fa 6 nit ZEFE7)S CMP B5HECRMBES A, HE N~
DI TGRS T,
3) Lo UEBRDEDREDFR St FEDRRE
- FIRDBEEEDAZER
IR ORER, Lo a RO ETE LA S
DIEIRE LTI, BEOHULDDANRIZNT T3
73 BRI LTZ b D, BEOINED TN F 53> Tl
FTHbORENVFROLNI, ZNHDIERIE, e



R SERn - M D - oK BT - mhl Bk - e KRR - AR S - R TESE - T R

Jwasrssorst| Fusarium oxysporum
MAFF240179
og 5
warr2i000s BRI
MAFF240087
= 52 mAFF240095

o MAFF240353

]
MAFF240365
] MAFF240374
100 MAFF240357

MAFF239069
MAFF410716

MAFF410715

55 MAFF308337
MAFF306336
71| anrewy137A1

Jmss1 | Fusarium commune

ag
’— MAFF240360

1000 MAFF240376
7 —5| MAFF240354
| MAFF240371
2 MAFF240358
- [ MAFF238541

105‘;‘_|: MAFF840047
2 MAFF238542

J0——— MAFF237881
L marF237714

0.0100
%2 U R Y — 2 DNA ITS fHIk 0 ¥ ELFd 51 & JL 2 U 7= R #e st
W) KEIALVyarnbaL-HE
—ACLDZEFREACL 5T, 7 AREILIE, 135N
(AR MR®HDWRER L TEAEL, HInL T
Bl GE3X) . THHDEERDOIN
STHITRIZIE, “REBUE &—BITMHINS T
DOEFRHFDERORZEIEIRI GRS NS & L b, &
TORROHTFZD>E Fusarium J&E 0Bk S
B4 , M FEDOMELT 31 Filke> Fusarium
JBEE OV T, FOIRIE AT 7255, F. solani (45%) .
F.commune (42%) . F.fujikuroi (13%) o 3FHIZ453%H
SNz, D H B, F.commune5 FkK, F.solani2 Fikk,
F. fujikuroi 1 FEERICOUNT, Lo AR B I
AT LT-E A, W bERETH -7,

4) LravhonBEnt= Fusariun BEDOIIEE
181= & it L EMOEIR L SR
N ZITHIT D 3 T HEETIEL F.commune A4
FE L 72BN T DA, 8 AR CHED—HEN
 SURATH LT D s ive GBS XD o NS i

IVHERAS O, R ClIREEXIT 0% ThoT- #4 X HEO—EH I LTAROM F 3448 Y o 7ok 1
5. F. commune BEREIE U340 4% FAE A TER LT 1) EeR IO SBEAA T o T ETA R L, Ok Fusarium At 7=t
R 72 0 ORI RS, HEREREIX Tl 1,800g T, #2
X CIIKI 6809 & RE <IN LT BE6XLFE 1),

oy ‘@ .
.{ 1.0‘ "‘ “
‘ \ \_’ ln‘! ".(.-
Bi2 2 BAE 3
== ~ i
1‘(
.? ‘
i‘_
e o e g o FeX UHERA
H5 B RO SUIBOIA %) Fusarium EEHER L SRR 3 R
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F1E R

INFEFR A (23 embh Lo b @ % )
AR wesenie PRREEE | on TR AT
EprfE L 10 0 1.9 21.7 40.3 2,120
e HE F 2 9 0 3.4 24.7 39.2 1,810
S 9 0 2.6 19.2 44.0 1,543
Fusarium#Zf&1 2 2 3.0 21.3 45.4 354
Fusarium % &2 5 2 2.4 13.3 375 432
Fusarium#% fi 3 9 3 2.6 19.2 44.0 1,267
B2 KN L DIEEEO Fusarium BEEE & 7% S0 OfH
gt -
N - ﬁﬁ%gﬁﬂmm% Fusarium i & T‘@Jﬁiﬁféyﬁ@@
e SRR G4 (10a47- v x10%cfu/# +1g QZ;‘%E‘)@m
)
7 1 v A Fiia 2.1 ++ +
FEERME T 4 LA WA 50 kg 0.7 +++
HEBWIE T 4 LA M| 100 kg 2.2 +++
WEFIEIE T 1L L T HA 200 kg 1.6 +++
20 HFmiarE 7 4 v A NP 400 kg 2.7 +++
HEFRIE 7 ¢ L T 800 kg 0.6 +++
BT 4 L2 T 1t 0.5 ++ +
#EE 7 4 L A M E| 2t <01 ++—
EEENE 7 1 L2 5 HA 41 <0.1 —— —
HEFEME T ¢ LA e 0.7 +++
[ eIl AP G N Mg el 50 kg 1.2 +++
HEFRME T 1 LA g el 100 kg 0.1 ++ +
HEF I 7 4 L1 kG 200 kg <0.1 - —
30 i N i 400 kg <01 ++—
HEBWIE T 4 LA 176 ¥ 800 kg <0.1 - ——
HEFRIE T 1 LA M E 1t <0.1 - ——
HEFHEE T 4 L W 2t <01 -
HEBEIE T 1 L2 WK 4t <01 - — —

1) W SIIMER, 318 (IX2X2cm) ZFMUTER L, HIRIESHD Fusarium B30 HIL,

—1 Fusarium #7258 b oT-

2 IEEFTHEEFRALV-L 2O UEBROAERE
filT DRSS
1) UBSTESICA\SEREEM SERSOfEA

() EFAEAVWISE0ESHER

A P TSRS O, AU 21 B, -
BEEE 20°C ClIfEiE S 05 O Fusarium HORHIE
21108 F RO LIVEN, T ORHEELIREHNO
BEAE 800 kg 10a LA ETIRF L, {HEhfhsidsd &
iz, Fio. HHEREE 30°C CIERRE SO ORIHIE
400 kg 10a £ CTFD LAY, THEFOREEET
100 kg 10a 7>HIK T L. 200 kg,10a DL EClaiR
RUT o7 (25
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() =L BITREEREIZL O VESERLV=S
BOEEHR

X< BITFEERIZ OV T, 20°C, 21 HREERZ D
+-HE o> Fusarium i 4t10a THARH S 47, 30°C
TIX200kg,10a LA E TR T L7 & DDANEE T,
4t/10a THRHBRICITES ol Lrraldk
&AW EABR CIL, 20°C DA, HEFORE
FEV ARSI HUT D72 < 225 H DD 21,108 T
HIRHBRRUZE 572> 7243, 30°C Tl 800 kg, 10a
VUERAT D 2 & TREEBRFLAT & 720 | {HERDS
oL (B3R, FH4R)



e =fn - Al FER - BER B - amk gk xRk - & M - HA =2 - 1R R
F3F  BEHIRIC L D1Hm%R D Fusarium L
HEEM
N s i P B Fusarium % & e
IRE°C e a Gk (108 U7y X 10, 11 FR b3 T KU
D)
Fiiz fild 320 ++
HEFEBIE T 4 L L B 16.0 ++
WEFEWEE T ¢ L FE R 50 kg 9.1 ++
g7 ¢ LA BEH IR 100 kg 8.8 ++
20 HEFEEE T ¢ L BEH IR 200 kg 16.0 ++
HEFTRNE T 4 L BE 1 R 400 kg 9.9 ++
HEFWE T ¢ L FE PR 800 kg 12.0 ++
[ 573101 AP FEE IR 1t 16.0 ++
#EF Tt~ 4 L L BE IR 2t 53 ++
HamErE 7 1L A BEH IR 4t 34 ++
s i3 67.0 +
HEEEYE T ¢ L HE 6.7 ++
WEFEEE T ¢ L FE PR 50 kg 25 ++
HEEEYE T ¢ L BEH IR 100 kg 2.1 F3em—. ++
20 HEFWE T ¢ L FE IR 200 kg <0.1 E3em—. ++
HEEEPE T ¢ L B R 400 kg 1.4 ++
WEFE W E T ¢ LA FE PR 800 kg <01 ++
[ 573101 AP BEH IR 1t 0.3 E3em-. ++
HEFE Tt~ 4 L L BE IR 2t 0.3 ++
[503101 AP NN BEH IR 41 0.3 ++
) BBETSIGORME | ++HIHMHEICRA, HIXUIH o LH< EA
FaF Ll gRSIC R HIHEMAO Fusarium EEE
HEEM o
S o . i F & Fusarium &% £ L e
IRJE°C WG ikt 4, Q0w y  x10%cfu/ 1 g ST
B
4 i 320 ++
HhFiR M~ LA piia 16.0 ++
20 WEBBMET 4L s Ly ariEs 400 kg 19.0 ++
BEBRMET c VL Lo uiES 800 kg 4.1 ++
R VA Lrariks 1t 15.0 ++
L R A N P 0 s 2t 0.7 ++
i3 fg 67.0 +
HEFEBME T 4 L L fng 6.7 ++
20 BB T VA L oLk 400 kg 31 ++
BB T LA L oLk 800 kg <01 ++
HEERIET VA L arikS 1t <01 ++
HEFE T 4V Ly auiES 2t <01 ++

1) BUETTROCORNE | +HIAEHIAICER, £ LEL oL B0

Q) AL 2T 1—REFIEAVIGEDEETIR
UIE Y H1Z HO 21475 Tl 20°C AU OSA, B
PR HEA~HEEEI 3 L UK L7223, 400kg~2t"10a
DO CETZRD B -7z, Lo, 30°C AP ClE
800kg,10a L) |- CRAEBEEITMHRALLT & 72 o7, 1R
Wﬁ%é % AT, 20°C R CII B E DK T
DO HIVD B DO, PR 7= 400 kg~2 t10a DI
T% FIE< | 30°C AU TIE 400 kg, 10a DL EOAEET
RHIRARLI R L 2poTe (553, 65 |

2) BEHEEMOBA T

S L7 S G DR s R i, 1Bk 2
~ R & [RIREEE OFFRMEI A ) (T 7 ose
W7o L) % 6% 5, ALY a—20 UE 0 I
K 1% G, WEMORERE L TER TS Z &8
binotz, T, FNDIIINT—RT NI A X
VT T4 75 A EOPESE, A AR EOMEESE
[ZHARTENZ Lotz CGETIXD o
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FE5R ALrvva—2RS (LIFVHD) 1IZXDIHEZD Fusarium 5

HHE G i
I fiFo e i Fusarium g% i
HieC R B4 (10a%47- 1 x10°cfu/ #t1g
)
e OOKHEL) fi 85.0
#hFm it 7 v L LIEV A 400 kg 0.1
20 HEFIME T L LIE Y # 800 kg 0.2
HEFNE T L L LI 1t 0.3
#hFE it~ ¢ v L LIE Y 2t 0.2
| OkbHMmL) i 39.0
#EF M7 4 L L LIEV A 400 kg 0.2
30 HEFBIE T (L L LIE Y # 800 kg <0.1
HEFEIE T L LTV ¥ 1t <0.1
#EF M7 4 L L LIEVHA 2t <0.1

FHeXK AL UVa—RARE (I (12X HTHERO Fusarium

AHE A ,
o - i FH Fusarium %5 f&
RfEeC BB ERS v (Loms 7= v g x10°%cfu/ 1 g
5
M OKkbMEL) il 85.0
435731 i A U A R 400 kg 0.2
20 HEEHEMET 1 LA IR 800 kg 0.5
HaBEtE 7 1 L A HRIRY 1t 0.1
HEEIB T ¢ L A AR 2t 2.4
i OkbEL) i 39.0
HFEE T 1 L2 HIRY) 400 kg <0.1
30 EEEZEMET 4 VA LRI 800 kg <0.1
HEFEEIE 7 4 LA LR 1t <0.1
HaERPE T ¢ L A HRIRY) 2t <01

00
80
60 +
0 ¥

20 7

1) ALY - 2016 455 A 23 H~6 1 14 H (22 HIE)

Yy y=y
e — A

It/ o—A

CHLE Y
L
K5y
Y A R R ./ . K &
o0 P & of » A 4T P o
x* /) & N 1 | r N
g ™ ) PN
D r 2
s -]
> 4
] ﬁ\\
N

BT SAREEORGHT
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HRE S0 - Al R - BK B - Ak Bk

3) WEFEDELDEENRS LU LIEMEYMEIC
AEER-Z-1

(1) HEHEDENEESHER

WUFREE % 25°C O—EE L, YA SOl
FEAEZ TP UTAER, AKE (eai) | #HE
WEZ ¢ VA BV TFIZ K AHFETIE. 400kg,10a
P EONEHT Fusarium FEOREBEDRHBERLLT T
BELTRDZBO O, 72720, AT B
R Y BEE I, BT AFEIT LD 7 ¢ VLR
R L, #EAMMEZ =728, 400kg,10a & 800kgy
/108 DSt & CHROWHEFEO il GET ) .

/g N T

AT - HA s - A7 R

(2) WESEDELEHE®ROTIEROMEYHE

HEROBAEIIL, FHEORX. EEELX) T,
TR (G5 & U CAFRMEEE) 239 7 5, @i
B MEERE (5 & UGl g 2% 2 5%
67z, ZAuTk L, iK1 800 kg, 10a ZTEF1 LIS
Eth, HEHEMET ¢ VAR UTE TR T, A7
SPEHIEREAY 2 BN L, @R IR A YO
3E| BERIEMREAN 5 a5 b L9 keots, F
7o TEHAZRFN AR ERIEK L7 XKL, AP
BEAM 2 5, BRRMEIEEAY 3B, IR R,
D5 B 5T (#81X) |

FT R HEFEMRBIOW RO Fusarium EEEE & LETTAIS

HHE G
N ) it Fusarium [ B T e e
e WRA (oady a0cu/wblg Wb PHERIERE
Fiii Eiii 15.5 - -

B[ | 0.7 95.5 ++

Ak T 400 kg <01 100 ++

bR E| 800 kg <0.1 100 ++

R[] 0.7 95.4 ++

W~ LT T 400 kg <041 100 ++
i 800 kg 4.4 715 JEED I+ +

25 A 0.7 95.3 ++

HhFEEME T ¢ L A A 400 kg <0.1 100 ++

SR | 800 kg <0.1 100 ++

Bl ] 21 86.2 ++

Ho T T 400 kg <01 100 ++

A 800 kg <0.1 100 ++

T 9.2 40.8 ++

HERY b{Cpe! 400 kg <01 100.0 ++

SR e 800 kg 15 90.6 ++

D EEECRURORNE | +HIARHIC 26, KOS+ HIESom BA LR ENLSNIEA L) o7,

1£2) AP - 2016454 A1 H~4 A 2 H (21 HRE)

% 100

80

60

40

20

Tl nrof

R m Saprospirae

e

A Mollicutes

O Acidimicrobiia

@ Thermoleophilia

@ Cytophagia

O Sphingobacteriia

O Actinobacteria

@ Bacilli

O Alphaproteobacteria
& Betaproteobacteria
Gammaproteobacteria
@ Bacteroidia

@ Deltaproteobacteria
e O Methanomicrobia

FES] .
A 0 Anaerolineae

HEHLHR OB

14 1 800kg
[ROZAE3 -7l N

1% #f1800kg m Clostridia

RINE T 4 VLB

F8IX  HERO PO EYIHOZIL (2016)
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4) BITHED * W= X LD & ShRFIRITNEL
IRE DR
(1) HIBETTHSBIZHIT RS IEERE DR 5 &
RIR Fusar [um B DFE RIS

Fusarium [ & Clostridium JE/IEE 205k F 72137 A
~ A ETe PY B CHEETAE LT DFER % PDA K%
TR U7, B 2R e -T2 PY HEHIBER
J1. Clostridium JEHIEEOTAHEDA 2B 559" PDA
T C Fusarium EVEB L. AFEDSWER ST,
— 5, EETE T A~ E A T-EEHCIE, Fusarium
FHEOAEBHN MR 41, FF.Z C. beijerinckii H110 ££
HINA TR, TWB RNz 76T 2 A HER

EBDRDONI=DIZXH L, 3 B THRABIGR
DOl (5 8F) . Fiz, 5 L7 Fusarium
AR RS EELORE R, C. beijerinckii H110 k&
F 7T TBB BRI IVDBEREDAAE NI\ T, 25°C
T 2~3 HIREERGE4IZIT Fusarium & OFMIEE X
RS, EOREBINEE A ETHET D DOHWER S
Nz, 559 XTI C. beijerinckii TB8 k& Hhlsa8 L7-45
B OHSCIAWEHIEEORE R4~ LTz, H110 #R%° TB8
FREITRHFDF 2% Clostridium sp.TW8 £k & Mgz L

AT, 20X 5 2B B TR S h
VAGIRSY e

HeFz AHEEHMEUSINLT- PY £2H1C Clostridium /B & D452 18 HZIZHIT A,

Fusarium B DAEFRIN
o Fusarium gz 3
KA B
e D F H1107 k% TW8IH £
PYEA 5% M 8,8 8,8 8,8
PYEEHE+1EFI1% (W) FAN 8,8 08 0,8(4,78)
PYEZH+ 7 2<1% (WIV) HIN 8,8 08 1,/8(2,8)

E1) PDAITIEIAR 2 RERIAEBHER LIS g, FalPIEIR 3 B BIEAHER LI E ™,
1E2) AFERIER L7z 8 HOIER/ T D 5 ban =AMl LR Ny OFE

0B (fR:EHT)

O TB8 KEEERE T C 25°C 528 L7~ Fusarium = M2-1 221 b
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AR S6fn - Al R K BT mh k- e KRR - AR

(2) BERLV-HBETESOMRARBHOMEA

FEFREE 7 ¢ NV AHFEX B KEIX G, WU 24 I
BN IH ADREDHER S, B Ch HIEHD 5y
EDMAEE > TS Z GRS, 3 HEWEEDL;
A HEFIE T ¢V AP TIE, PR L P L
TPk FE: 800 kg, 10a L1 b ClifiE75 Fusarium
BEFEOPIRZhAR RO B, AKECIXEFE 800 kg~
10a CIIPHIFIIERD HILDH AN, HEFENE T 1 /LA
PTBI AT ORI )~ T2, 7 BT, 5
BT ¢V APFBEIX 4, KEIX & B IHERE ) )
53 Fusarium FEEE L HTRHIRA & 72 o7 (59
)

3 [HEITHIT 5 IERTTHENRDOMHETER

1) o2 —RNIFGIZHT 5 LIEETESHROMER
fe(biscEEnr (BEh) OfE, L3 ik SR+

bk (U)X s e ] s A e etk

RECHERS L, THEXIZR WU IE TOEDENTH D

HLOD, BEEA0 LLFICHERS L, EoikieiMi-h

AT - HA s - A7 R

7o, VHEBAGED 1 JEMFEEED Eh OfEIFFE S+
TR 2 t R O B, FRSf+ 7 A< Lt X,
P S E OAXDIATE L o7z, AT
VERR U 3P CHOIA A TR S 725 D Fusarium
HORHN, A AN LT X7\ BRI
bz GE105R) .
2) EHIFBIZHIT D HEETEHENROMER
BIHN IS IT DIEFIROMEE T, 1 X#EDIX
G PR Z 8 2R (S 30 em) TfEEIY | At
#%21 HET7 BZLOE LB TEN Eh) %
FHA U7z, AR L, A e S HRIE 20~
25°C |ZHERE L. Eh 13100 LU FITHERS L GEIDIRREN
HEFFCX 722 LR ST, TBREZICOWVWTE,
VA VIPNERD F TR A FIZWTER L2 &b,
H X DOEEMERT 5 Z LITREE S 7po7-7-6D, 13
DR TONEE BFE ORISR L T DI E & Ml LT,
ZORER, JEHOR, & B UEDREIND UL
DFIA0DEEN & 720 IZ IO NI R S AU,

H9FK EICIHEUE HED Fusarium &% (25°C)

HEEEM
" \ Waf e Fusarium B
L B .
HFERR R B4 (102247~  X10%fu #ti1g
5T

i3 i3 67.2
K+ EEBE M 1 LA (e 800 kg 1.1
3HM  K+EEEERMET 4L L TEH 2t 0.6
Akt Tk 800 kg 11.7
K& TH5H 2t 2.6
e pl3 24.8

K+ HEEIRYE T 1 L A A 800 kg 0

THE O gemmie T s 2t 0
KEf T 800 kg 0.4

K& b 2t 0

D) AENC L 28883, ik a2 L,

1E2) BT nit 2SRRI L. CMP B C R L 72,

F10FK  EITIH R MR OE N X DR TH R O T LM b & AR

IR S (3T

N pH T-C T-N HEHEREN
AR A XS BN (3 (%) (mg/10g)

JLERET (11A 12H) nd 6.4 1.86 0.16 0.9
Lot 100 - - - -

JLBR 4% Ly a i+ 7 A~<1t,/10a 83 6.5 185 0.16 20
WAEVER T Lo = e+ H2t, 10a 0 6.3 1.78 0.16 22
(BH1H) vy o RBm+IEM2t 10a 16.7 6.4 171 0.16 25
Vo R R () 100 6.9 1.59 0.14 05

) AEE 2015411 J] 19 A~20164E3 ] 23 0 (R o6 A) (2L 7=
THEAERRITE 2005 4 11 A 12 RIZ3REEIR L, RAE(ERR{O 2016 43 A 15 RIZ R LI,
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% K

Ly AR BIEHOROWEIL, IVREER O 2
DU L DR T & H F2BiRe DR OZTE (IR
EBUIE) ICKDEIR T ThHLN, EkLizL =
ATNFECHERES AL, O LT- g5t ~ 2 35
FEZ RO TRHIAEND b OO, JEFHEIISE &5
TEPRATRIANHCTH 7=, PR (1960) 13, &
L7275 Fusarium J& R & Pythium JEE LS+
|2 HMIEES> Rhizopus JE 72 &2 < OREW M &
NBET 25 Z L 2@E L TWAHA, IFETITILA

(2011) ARRTND L ST, L a U EHgROF-
ZIAEE & LC, Fusarium J&E Tl F. oxysporum &
F. solani 2333 5- L, ZAL5IZ Pythium E3NH5 &9
LD EEZ D, 2T, ARoLrrary
DFEFIZONTS ZHBDFREEEEG L TS L%
2. WHELR DL 3 DI & B 57200 T
<. AEBFHORZELARY BFCoBEztT ), BitiEh
TIRREDRIEEAT O & & bIZAEBFHORM & ORShE
PEAFIE LTe, ZORSR, PERITCINEE U7 B 28
DIDAEES TR TR L L = L OFERFOH T 241
JEBHEDBO LT b D & ERH O N BHE
SHUBILREDRRD DT b DODEZ L M, [RIEDRER
Fusarium commune Cd»>7=, EFHOHEFROAER
IZDWTIE, BEDO—E 7 B ERIZEE L F 72134558
T LHRHEANEIRD B S, ZORER A R TR A
RO B R ORED S OB mR IR T fE R
F. commune DR & AREDIROET & s LT,
F72, MR 5508E L7 F.commune & F.solani,
F. fujikuroi @ 3 Eitk% 7 A~ L ClRM L7554+
(& Lo ary BT & 2 A, F.commune DA
TEE RS2 < SOWOIEIRS R SN, BETE
ROFBDLNTHRRIEL, FDk, FFETDHE & HITHT
LTS & ROETEDSTRD BTz, FEIiRDIN
SRR & LR 173 1IN LT, S
TG, BRI D L v a ORI E SYE T
JERNZIE, F.commune (2 X D IEHOER VR E < BI5-L
TWhHEZEZ b, 7ok, PO T, AT
7R SRS HE PRSI 218 C ORI
TERWGERHY | B)ID (1959) 2R~ TD &
N AIFRZDWTE, TSNS DFGLD A T2L |
AEBRFNZIUT DENEHOWMURN 5 OB rIREM:
DNBRINTZ, IBIT, EEHIORGIT L DR
< SUIBOIRBIE, TR H T 2246 JOZERD—H

-72 -

OHEE R ZPAZET DT U D EEZBILDD, AN
FERIE 7 A EILIBRCE, (3 TEEAHADIRG S
T, ZEHRICE > TORERMERTE D2 LD, R
ST EIEIRBUT Ko Tl IHER ORI boUA
KEROUEAAT O 72 L ARG HEIOFREE & L CTIEHIA
AlREE B X B,

L a @ORORRE LT, ZETIIGOL
B 72 & OBFETE (FE)116,1959) Offl, AIKEE
FORM (FEF95, 1956, TR, 1960) ABGZEA-HEH
5 (R 5,2017) 72 EOWRED o Do ABUZINTIL,
FIREFNEHADHDSEAN SV TND DN, JEHIRBBRD
TeDIZZERAT D L ERmL LR HELH Y | A
PEEDDIX, K0 BRBEHE L < hROEN BilREdTE
SRS To, £ 2T, B (2009) | /A (2013)
HIZ &> CUHERR S - B & o s hdific S B
L. WNTREEEEIY L L TREESH QOB L
WO DER A, IR E U CIRIRE T V=2 —
TR A TP E AL, Lo 2 ERITxS
DIMBRNEIME SR N E 2 FEEREBRG LT,
TSR CHERAME, IS (013) 2NRRTVD KD
(2, o Clostridium J& R Z OB MHEEE O
1HE FCHOLT DI e B2 Db Z b, &
BRZY 7ok, CTX AT HEPOME YR 5
725, GO NRI TR E N A Tt DRNE 2 AR
& LT, FEBRORER, AREEEM ORIEIZ OV T,
TR/ NE 7 A~ 70 B % I B OV B RN E
LTEL ., AL rPPa—20 UIEY b I FRTE
RNEEBZ LN, L BITEERSL a iR S
DI CTIIHFIFIHEN T, B Z L ORRIT, ik
53T K DIFRHEMERAS LD A 1 & Heffi D At
1238 1) . FBEOTEFAT 7 > IR IHTE NGRS
BANEDOHZAII2D EEZZ BT, hRORD L
BIIE, BB D13 ERRNZEE T DA
BHY | HEIE 20°C 7> 30°C O CIREENEWIEE
INWEDVEE LT, Fiz, IREED ST AUTEM Bl s
L CHERDNLET DA T Dz,

THERCIHEATT O L, BT OmSRER)E(IC
Lo TBWH L7 o—EWIH, KR & 22t
NHDHN, L DIFHTIRN BTN, 7 4
IVPEBI NI ROEM B & T 1T D, DT,
BEZIOIE, EMRa A MY T LIz &
YR . PEEEMICOWTHET LT, TOREE, #
R 25°C OYFE, HEBEMET 4 VA L OWEIZE
L CRDSEOD, KEOLTHIEBMGFONDZ L



s e - Al AR -

VIR U7z, %O HROBAYRRZ T LT- & 2
A, HEFEE T 1 L MPFEX Gl Clostridia % Huls &9
Dt RRIMEARED SR 5, PR
HI3FIT, AR A B A UM RO 7
DO 2 BN Lz, —5, AKX Gl
SHERERE & BRI AR ORISR 5 S OO,
SRR EDEIG TR E R UI20>T, D2 &
DD, BEREE T ¢ VDR L KEFTIIIHI A =X
LTI D OO0, FEFRANIALOBIFRNF MG O
DT ENHBLT,

THERTTHROIFIEILD A T = X ZHOWTIL,
Clostridium J& F % Of e O M e R S 4
THRY, AT TIILIEIRFATIBNT, W INET
A EEDARE AR UTZBREE T T Clostridium J&
O Fusarium FEL 23 DVERIZ OV THGEE T2 72 A
W 2 BN E T2 SEEASINOOBE G, Wi % 20°C T 18
H RIS RPN LR 28 L2 fE 3, AN CIX
Clostridium DEEERIZEEI> 54" Fusarium B34 L7-
DITHT L. BRI U ClE, Bikic X - ¢
DT D DD, Fusarium 269 HFR R
DR S AT, 25°C THEFE L b OZHOLRMEE C
BIER U5, 2~3 H B2 Fusarium FEORER O
DHFRDHHI, T HBIZHIFTER LI, ZOZ &
. Clostridium E&:&ifﬁ%%ﬁiﬂ@%ﬁ%&%ﬁ’%ﬁ@
BEOMFAEL, DR THEETERD A 1 =X AD—
AR L CUND Z EAVRIB S 7= (Ueki, etal., 2020),
F7o, ARFEBUTR TR B ORI 2 L) SR
SN2 D, TR Z A LT 5088
THERDZNRIEEL E CTO HEAZ DOV THRRE LTz, EDh
. PO Fusarium FEELI B 3 HIRI2IL, #h5
u@74wA%%\mﬂ&%ﬁ9L\7H%_i&%

FFHRHPRAR L 720 | Eeh ECoOHEERZ Lo T

%mtﬁ%&#ﬁbto&ﬁgkwf B
Abti@iﬁﬁﬂfizycuﬁ@+ 7R A e
FoXUE, IR 1B £ CEEcE 5]
REMED B D,

A2 PRSI 3 T TR TR e o
BRClE, AU 11 A PRI D ONEETH 72723, fEx
FHFHITD 2 H OFREIZIs T, T 1~2t10a X, /)
FT7 A= 11,108 ROLTTHFRE SO OV
TN DR SIS, Tk, AEREOTEED pH <0
R, REFRITNFUN L > TREAETELS 2
FEOVN T~V N EZ BT,

Fio, BHAED 2017 A 9 HITHEETORFIFS T

ER Rl

-73 -

e K—#d « AR

AT - HA s - A7 R

Fehiti U7 THSR CiEE Ok, BURIC L a U E AT
F7=t%. 2019 -2 AR T Tz, ORGSR, L
L OXEEEZCERICEY, QERX T L OZE I
FRRE & 72T b DD, JEE DR CHIFEEL 40% D
WE7eh | ISR TR E R ST,

PLEDZ Lt EIGHEE I AR T2 DD
IRSEIRE U CIRREM K k&2 < &1 b D EFIF
T 5 LR E < L AR LISE. e
%7 1 )V IYPFETOMEFEIRD M by s, 25°C UL E
TR CTE UL 800k, 10a D42 = & TR &,
HRBN KB L7455 T HRIRDSBD B, £0
ZHRITAER 7 BRIZIIEIND L &2 Bz,

AN TIL, Lo aBgRAe RS s LTER
FIRAER A TEN LT 88 il s O E £ DA T
=R BITOVWTIHREE T 7208, FAEARE CIIEOH
DIFBOFRFEIRIRE OS2 & BRIV T
ERREIROFEAEIH D A F1 =X KO 72 E1230
THIT A A Z LN T& T, ZRHDORAIL,
Lo 3 T TR A OO B RYS R E OB
PRIZBWCHIGHFREE B2 DI, A%IE. AEIR
2 NI BB B LV BT s LT, Hk s
HTNE TN EEZ TN,

AT L, EMARKPESE - BAmPESERI AT WFFEHEE
3£ 27016C [ 1 LI DOAF ARG IR 2EH L7 A
IZHERBHIZ BRI LW HEEERG N OFER ) ofT
1Tolm, FEMiT DN > L, BtoEZE O
A BXOVUAAET GLIA LD REETSEATR) o
LEITBMERC o7, Z ISR LETEEZRT D,

B

(A RORE I CH D L AR TE, L
= JERIRSFEAE LIRS R DR & 7p > T
%o T T, JEROROREARECOWCIRET D & &

HIZ, FFIHOBEEM ZIEH U872 TRl
BN RAE T, FITEFNFIE ORI
DUVTHGRE L7, FREEDRER, Lo 2 EBOROFIR
B33 & LC Fusariumcommune &35 % H3V7=, IR
BN BRI L, G T OMEE TROPZEC
Lo THEIL SUTBDOWRBEATZRL LTz, BlE, 7 H
DIBRICHER L, Fo— A2k 52k A SAL
THEENTHETH D, HEE CHR AN aE
MORETIE, 1KY INE 7 A~ OISR KL
WE2 < BT OMED @< . AR TEH ORS)



L 2= SRR O AL REMR & HHOE ST RREIC K D PiBR

TNTT — 2D HREHE TE D B2 bille, AL
HHEREIE 20~30°C TIEmWWE S AR B A
T 7, ROZUPMEOFE CIE, it~ 1 v
LHFBONED D, AKECHIHATE 5, KB
el BRI EYE T 4 L B DA &
HARTRORE > T, ARG 2 Ve 1R
M7 Cl, Clostridium JEEEINT2 Z L2k D, Jh
JREOMIEEEASIE SND Z & b, FRICHFS LT
DAREMERE 2 b, TR LHROMRIT, =N
FRERCITHIEDS 25°C LA A »2e4 & e S au7-4(:
Thiuk, 1EEFREE CRELLT-,

5| F>zk

/NEMR =, 2013 ARIRE S ) —/V 2RI L7z 85

TEVERNC & 2 B8 el gt~ = = 7 /L OFEAT.

TR, 67 (4) . 1-6.

Fe) HIBUR « PEIRIEDY: - 70, 1959, AR %
WH9E (5 2 8 SERIBHOROPBRIZ OV T, FEF
HE. 28 (4) . 241-256.

MIRSTEN. 2013, HHEETIHERIEIC K D b~ A
B DB FEARIBEN R D A 1 = K LFHT AP
67(4).18-21.

VEFHEE— - IEVEE. 1956, SERYEORDFRAER ey
HFFE. 44.(2) . 56-64.

PEYUERE. 1960. SEAROIEHORIC BT DAL Jumatae
#.6(1).1-75.

IREHSEH] - PR 2017, FEEIRO L = TS
(T DI ROFARDLE KR, AP, 71(12).
1-4.

HTFIERE. 2000 HHEER GIHmE. REERITCR T8l
B 5-D. 4H212 0 6-9. i HUR

Takehara T, Kuniyasu K, Mori M, Hagiwara H. 2003. Use of
a nitrate-nonutilizing mutant and selective media to
examine population dynamics of Fusarium oxysporum f.
sp. spinaciae in soil. Phytopathology 93: 1173-1181.

Ueki A, Takehara T, Ishioka G, Kaku N, and Ueki K. 2020.
B-1,3-Glucanase production as an anti-fungal enzyme by
phylogenetically different strains of the genus
Clostridium isolated from anoxic soil that underwent
biological disinfestation. Applied Microbiology and
Biotechnology 104: 5563-5578.

LA . 2010, ~RJERER. 7Y 7 A - S5 E ARE -
Bk - . B B OR SEREMNEE S HUL

708-709.

(LA « SFEIRIE 1977, KEHE, & <ITEFEDOWFE KN
INAJEROROFAE T R F 822 DURERSH. 12. 309-
42,
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[ #R]

A& & 1 & WCS 275 L =R ERE (LT

ARMIEDE « 57 JI> - ga7k B

23

|

BGOSR 1~ B 530 2 7> A R & 3
ISR DAL, BN TG G-I OMER DT T
e Z9 LIzH, KHEOAEZNERIC X 5 BfsfEEE
DT DFFEDTER LT DERIEHTA ke (DL
T, MRXWCS) &9, ) DIERNEZ D,

A WCS (&, BEIPHEoRE A =<, BART
RE¥ IV EEGESRRD LR L Y o (it
FHEN A AEHGEPERE 12z, 2020) . —7, "MK
ICRERHDARECIEB e Ty LI X I
A) X I E ORNREETERT DS (FKD,
2000) 3% <, IO B EH 2 VFEOTERAR
BR LIRS TUND,

T 2 CAGRERCIE, HBE TR0 1 WCS {5
L7556 DRSS~ DS LT L. B E L
NEEML ORI & A =+ WCS AEPER B0 ANT=5E
ORFEFTHZI T 72D T, OS5,

MHEIUVAE

1 HhEMEEEEAER

L PRHARA IV T, A % WCS LR A G- LT-
Bra OBIRRHREI I F B A et U, HS 3o
R WCS #55-X 12 BH, WiRHGHX 12 8H& Lo, fEk
fialHEA % WCS (21X 72693y | #EIZEA &
VY477 A%,

A WCS #5652 TIE, 2016 42T 4 8% H
VN, ER% 2 7B R WCS14 kg, H B L OLE
ikl 2kg, H Z4a5-L7-, 2017~2018 4FRE1E 8 BE A A
VN RT 1 20 A A * WCS % 14kg,H., o
B KGH% 27kg, B, Z04% 3 22HRIEA £ WCS
% 10kg H. BlAfkla 25kg, HA/GS- Uiz, WAL
FEHRRIZOUNVTIE, 2016 4FEEIT 4 5 FAV N, ool
2 7 HRIIREE 65 kg HEB X OViLAfAEL 2 kg HE
#a5- LTz, 2017~2018 A0 % 8 SHA FHV Y, 43ffkmi 1 7>
AMI3HE 5 kg, HEB L OHLA+KEH 26 kg H.
OMReIE 3 2 AR 4 kg, HEB L OVLA 25 kg H

" BIDHRMOREESET, ™ AERAOKPEST

-75 -

whah Uiz, A B XA ERHAE, RIS,
ZIRETOR¥E L, P Z I ABLOEZ I
E B, mliiiks o~ NI 7 o— (BHEHEYEHT
FLLC-20A, 717 2 ASFHMETEL STR-ODSID) 2 Y,
X AELF )= LTI NEAA—RT
LA, EX IV Elfa ha7xm—L b LTH
SermHER A I CIRIE LT,

2 A 3 WCS OxhZyIFI AN

/INFISE R A GBS CH A % WCS /vl L
TEAFT 5D Z & CHMIERTE 2289 EB B
(295720, BENHHICA R WCS 1 —/L & BHE,
TIROARUHES ORI T 5 % A 7% FIF L, 10kg F2
FELZ/ 3T LT 14 HIREIREA T L, pH 258, £tk
F OGP A BIEE L=,

1 BEMEE

B T4, 0 MERHZICA ¢ WCS KONz B A #G 5
L7tr, TAROARHARE, #IaBEEE Co ¥ &
O B3t E CO RIS 0 -T2 GELF) .

TR T 14, S8R 2 A ~o3ikth 2 1A & T4 %
WCS BIOWIEA#GE L CifE oI Al B
4 IV EREATIE LR, XIS E e,

Fio, BBEE TR, oML A~k 30 H £
TA RXWCS K UNEEL A fG - L TIIEHROE S I A,
EX X B REARNE LIRER, A R WCS #a5-X 0
XV ABRENEEICENT. (2R . A,
BRI ORER, BHRIEZNRD T2 LD, §L
ERaGXOEX I ARES, BIRRGEICEE KT
FIFERE L TN E D & iz,

Pbmn, A 3FWCSHEIZEY B4 I AR
T HAMREMHI KL | BIHEA~ ORI LB X D
DT LMD, A% WCS Fa b a2 s FH o8l
R aHEEZ BN,

AT NRCE ARG LR &L 1 n i e A
ZF WCS ZH) AN E DI 2R 5 &, BIH



(L AR L A 1 WCS 2 1E A L 7= i 22 e b Bty

F1R EGEEOIE

=p o I\ 4 %ﬂ@%'ﬁﬁ_ ﬁj\ﬁﬁﬂﬁ‘%
PR AR B [X. 53 WK A IR R (kg) (B) EYNTY
N A (n=2) 2 (n=1)
gﬁzw&s R ] 5.0 42. 4 45.6 41.3 146.0
2016Z ....*/%i:g{ﬁﬁ'_ ________ .1_'..’_7_._.___._.___.__1_:_.1. ___________________________________ 133.__695 _________
ﬁ/ﬂﬁ 07‘ (n=3) $ (n=1)
48 5 K ¥ 4.8 34.8 38.8 39.5 150.8
TR 7 2.9 4.2 7.0 45. 7
R ' (n=4) 2 (n=2)
szés ¥ 3.8 36.6 30. 2 36.3 98.5
2007 - TN MR L5 4.6 Ll 4.4 62,1
2018y ﬁi% 07‘ (n:/l) $ (n:2)
& 5% D] 5.2 41.3 31. 4 38.8 109. 8
™ EH¥EE 1.8 9.4 0.5 15.5 57.6

2GR 2 DA DDA 2 I ETTHR S
Y SYMERT LA DDA 3 0 E TR

F2FHK MFETOEHI A, EXIVERE (Wi« 4 g/dL)

BB A X5 EA I A B4 IR
£ RWCSHE G- IX. R ] 17.2 555. 7
20162 ....... .r}.?..l.g ............. T%.%TE..%?.......................2..'..7 ............................... ].‘ .;)2.(.).'...8. ..............
A K o8y 15.1 410. 6
n=4 1B Y (R 5 3.9 191.5
”Wg*@f* o 11.32 335. 6
2017 » 20187 -..... 12 =21 BERE 32 e, 155.6 ...
AR CRCARY T 8.6 b 312
n=17 e 7 2.4 200. 9

2OV 2 7R I SOMER 2 A £ TR S
Y SYGRIT L A I SMEEKI 3 0N TR G
Y SYGRTL A I SMEEKI 3 0N TR S
tREIC LY | [FEE BT Sk E CREAD Y

Jopee UL
BIR HERE o 2t )

N DL A RWCS+ 111 1 R ke

WA (M) 1, 509, 157 1,410, 607
R TR SE (M) 1,264, 713 1,264, 713
HEIEHE () 244, 444 145, 894

> (FD 1,210, 282 897, 292
AR (M) 316, 784 218, 210

AR FrEE () 588, 000 354, 000

Z DAt (1) 305, 498 325, 082

N (M 298, 875 513, 315

HHERGIEHIT 6 AR (5~10 7) HidkicaS2fi, 750 0 6 2> % WCS Z485-
WA 2 BEERE O e, AERE HEARLEL T 298,875

M, LR % WCS ©513315 [ & 720 (353 5| AR

) | ORI A 1 WCS 2B Ani=a, 1K

A MEENATRECTH D LB Z b=, — R EENE N BAE G R 1. 2020. FRRSEERL

FREERE - kG~ ==27 v GEThD .

2 A & WCS DZhERAFIF p.100-106. — RN HAEHEERE 1.
BITA % WCS Ol —L 300kg) ZBHE%. It

10kg FREEIZ/ VT LIS A 34U, 2 JERHIFREE O HIR E7K 5. 2000. AHEGEAFOAEFEM TR 2B 28R

PRFCH 2GR K DIEHSC pH O 3727~ T, GE1H) - MR B -1 v F L N BGEMEC

F7o, AR ORI e 722 E D, A R WCS FAFT R - | Rk 12 FE R pEa Rt

10—V R HBEEES D 2 L ABE UL, AT BRIFF e 37. 27-29.

VYEEIZ B AREEDOTRNIN DD DDA 3 WCS D%)
RFIHNARECTH D E B2 b= (T—HAK) |
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WARBHESRITt 2 2 —HRBEEERIE GewE : e’ A88)

1 HHY
(L DR A e o 2 —HFgEis (LT TRgE
WS Lo, ) BIOLRAREMRE Iz 2 —
Rty (LT [Rrseis ) Lo, ) IR
DEFEOED FNZHONTIE, ZOBFRICED D &2
AL D,

2 B

B, I EMR A o 2 —DiSEkE
FTE L —DOWIFERE Th ST ITR D, 7272
L. SLRBEFCRRISNDOE 2 ETe 2 L I3E LoD
2T,

3 G

(1) WHEREICERCE D, LD REMWRE
etz o & —a IS eI SR A BUE 3 5
MR 3 721352 TR 23\ Y CRIER DL 0 V&
WIFEHS & SR CUT e aeE] &
WD, ) BRUOSGGABRFE Rt LIGRRE (B
T IZFERE L), ) ITonTEDEEwT
WOCETI TR E T D, FSUIARFERD S DITIR
el

7212 L, R BBV CIHEE « IRA X —35K
L72bDT, BEEREL TR EDIZZ OFRY
TR,

Q) HEFTEDMINNIFHIE LT, ARSI
OUWCIRHl A ST TR EEOB 2 4R, SRt
[ZOWTCIIREN K T LTAEE DR L EEE T L
SRR

Q) ML, HOUTE & DR SN ET
NRENEZFOHOT, HEREORAITE 572
Uy, AFFESTERR LT3 O BB I 720,

@) FERWFICHEI TR CE DaasdE, 5E T LIzt
BRI ERRRED R A RGN L D F & DT —
i RSSO b D ET 5,

4 JFRROVERKL Ot

) W g DamsE, BIERED DR
TACEASNTERT D b D LT D, TOMILDN
—Hud, REEORAITE LT 10 ~—
VRE L, fEfRiE2 ~—2 L35,

-77 -

Q) e IR Sas T, HAREZ B OK
W& T 7z BT, ftEEBRS TEDTZ A E TIOH
ERESFHRTRRH LT U 6700,

(3) FEHRFFEERE ERR T Dasl . BERED H1E
REREIZIE SN THERRT 2 b D L5,

@) TR SRR Das . BERHREZRR
DHEBRREHTE D,

5 PR SRRSO S OVERT

) WHEEEL. EEESICI TR SV
SCOVEHERS M OB DR ZER L. AR AT
i 2—prR CAT TR &vd) Aikd
Do

Q) FRWEREL, ERERIZRV TR S
TSRS DL A L, RS D,

6 FELUE

(V) W E ol TR s e S T=amsC
1%, FEERESWE LGROTGA . EE AR
FF - ROBGEZZER L, HDHWIEZK
OHZENTE A,

Q) WHFEEE E I LRIt R S T
DEZVZ L ARIEFFRIE LTI DA E L, T
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