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BEOAERH T4, 30 AR® AEHERIES 23°CL Lok
RS R TSR LT, TRUT CIRER
BELIESTEIEBALMIENE. 0%, R
ECHAZEED (1992) 75 H BRI 23°C% A ETHEAR
UICITETT A EICLY , SEEHOIEIZLON
BIET L H# FERICCERROWER BT E 2 LA ATHE
Thar L, F2C, HERIZBNTH/ALf ra @
BEORMEEELRLT , M EEEERRERT &M
PR LA R, fE TR 30 BEEO R EESE
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RSB TZV R BBV EEFRLMILE (R,
2009). LnL, HITHOA T TOFBRRERY X7 OF
B L Tid, REBFITH-T.

FIT, AlA s OFHEIC LS A ERELBRET
x A4 TOMTRHEEET S0, AbAad
T TH D 11 Binh 1 BT, EEROGE
Bl T AT, TN EERSELEICE R
LR R RELI

HEBIUAE
A aOES EOBEMTEHOBVWFER/EO T

TORF/ELIEE
StER AR R R R o ¥ — LTS ( E



e— et ) KT o7, HEREE ( BL 22m,
TP 10m, 220m2) 13 2021 £ 11 B 20 BICHERSR @I (%
im B e b o 4 —{RAFER © Ralstoia pseudsolamacearum
MAFF211429 [biovar ] OEE : §0 10°cfuml-) &AM
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BRI LR 5 A 3 R TETFLMELE ).
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FRFOH (1000 {EFBRIE ) 287 Lo, 2021 EEEE 11 AR
XL 1 AR AR, 1 AREMGER 1A 2]
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Temperature conditions for planting seed tubers to mitigate diseased tubers
caused by bacterial wilt in potatoes in Okinawa Prefecture, Japan

Atsushi OOSHIRO! + Taishi ARASAKI? + Satoshi ONDA? « Atsushi AJITOMI! -
Tetsuya TAKUSHP « Takayuki SUZUKI*

1 Okinawa Prefectural Agricultural Research Center

2 Okinawa Prefectural Agricultural Research Center Nago Branch
{(Okinawa Prefectural Office)
3 Okinawa Prefectural Agricultural Research Center Nago Branch

4 Kyusyu Okinawa Agricultural Research Center, NARO

Abstract
To estimate the optimal planting time of potato seed tubers for reducing tuber damage caused by bacterial wilt, field experiments
were conducted from 2021 to 2023 in the infested field (inoculated with Ralstonia pseudosolanacearuni MAFF 211428, biovar 11T}
at the Nago Branch of the Okinawa Prefectural Agricultural Research Center. Poiato seed tubers were planted from November to

January, and the effect of planting time on the incidence of bacterial wilt was investigated. The results showed that when the mean

daily air temperature during the 30 days after planting was £7.1 ° C or lower, the incidence of bacterial wilt within the tubers was

markedly reduced. In addition, in vitro experiments revealed that the pathogen does not grow at 17 ° C. These findings suggest that

planting potato seed tubers during periods in which the mean daily temperature remains at or below 17.1 ® C for the first 30 days

after planting can effectively reduce tuber damage caused by bacterial wilt.

Keywords: bacterial wilt of potatoes, discased tuber, seed tuber, planting period, daily average temperature
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BbiE LT, b7 FTORBRECEESREIE T DB TENL

Fo— ;b b, b ME{EEESRE, ARBREE, AZYRLIAL
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TYLCV) {14 32 a0 F 5 X (Bemisia tabac) DI X
GIEBEhaOALARTHY (KES 1997 Katoet al,
1988), = M ICBWTEERED —2THD . AW
1996 FICEFER  BAR  HRARTERCER SN,
I T 2007 BT HH TARFOBREPHER SN ( EE
5 ,2008), SIS RASE CRENTRLUTHEL 22T
1WA L TYLCV OBSBHEREARTHE F A2 F YT
I OB R T A L ADERREEWHES 2 L 35K
BT B & SR TVA (K%, 2006). #12 b < FLMtD Y
OAESTENS 7 A VA OBAGTR ((BEE ) LR 0Bk
LA T Al L EBEREEETHS . INET,
TYLCV @ B# e s LT, braX¥iay , U—
vy AR oot 3 XS EOREY, HE
SR STV AR (B 2004, TIED 2003), ARG
AT IR & bl L RS RR D Z . A THIRE
CHDMESRERELTWS I EMD TYLCV DfFE
Fhn ) AiEHAEARRAWENENESS. Ll FR
TRINETARAELEZE SR &ES2y, £IT,
FEKBITRFAaarYI o EENE (B8,
2011) =A% E LT, TYLCV BHFRAET S v NEHE
OB D EE SRR L, TYLCV ORBRERR
N TIEE ST o7, £, Kiletat(2014) #4547/
A (Lamium amplexicaule) % A\ FIRIC LT, TYLCV

BRI M E MRS F A2 I R LTURERES2
< PSR AT R OWTER L, EEORERR
L LCOEEHIZONTHEEIT-> D THRET 5.

MEE L UVHE

1 R FREERAATRET HRED TYLCY OB
RE ,

20I34ES H 16,20 B L 2014 € 6 A 16 RICHBRER
WATFO TYLCV %4 b= bafifiak 6 BT (2013 4 : 5
BER, 2014 4E 1 B ) OFIEHIA SR A
W5~ 0em &S0 5 BETEEERL L. #RLEL
W LFAGT 1 BRI S I AR, RS ARz
s—F By y ATRE L, EBREILHFLRE-. %A,
SRR LEEE 3~ 5 fIRER, FESLES L INER
HuchEH  HEL, £E 0lg WAL, BBEEY
F 4L PCR WRERE T -T0CTRELR. FEhL0
DNA 1 1 bx CTABR #1412 X = T = = (Murray and
Thompson, 1980), PCR & J& 13 10uL @ 1xGoTaq Green
Master mix (Promega, Madison, W1, USA), 0.5 uL @ #
TYLCV M7 7 A4 <= — i BEEeERE (1999) LY
B3 & F17 TY-V @5 -CTCGAAGGTTCGCCGAAGG-¥
b TY-C:5 -TTGAAAAATTGG(G/AYCTCTCAA-3 & vy,
£F 5 A = —IREET 10pmol/ul & L, SuL OFEIREK,
1uL @ DNA # & ie& i 20ul, TiT o7, Y—vA¥h 17



= — % 2720 Thermal Cycler {Applied Biosystems, Foster
City, CA, USA) & V> 95°C5 43 D&, 95 °C50#5-60°C 1 47 »
72°C3 3% 40 A Zab, T2°C10 S OEESET DNA
#H90E L7=. PCR EMIL 1.5% T i v — A5V TERK
g, =FUH AT el VIEWE Qugml) K TRAER,
AR T T Fo3% — 0 (50 12500bp) 1R L7z

2. TYLCV B LS HXHh 5/ OEY

2013 4E 11 B 7 RiCiPERMEBEEIIAOY | va EE
EnLATHEHFALE § R Nol ~ 8) L, B
ETfHEE L - L RER, To 1 (GEN-150) D A-
Ay FEEESE AR Aok, BRROIE 0lg
LRIROFLIC L Y PCR BE T LR, 32To
BT TYLCV OB Esr -7, 11 B 10 BiZInbRy
R TYLCV iciie & w7 b= b (HERBR) & REmMRT
L E—TCA T A (B KEE ) #HOTRA
HE L TWAZ A aFIFE (RS FFAT B 2009
f£4 0 30 AW HBEERETO v 1TEEADRRLE
B ) % 1000 BEAEI L, R - R LTODEEY (/v
AATAREBROE 4300 2Ky P T OEHECREL
+. 12 B 24 AL 2014 €4 8 10 BioEERM LS 3
~ 5 HEERE, BNEMLEY I ARYEITHL - 3R
B, £F 01g KRB L. Ei, BE7 41T A0
WEBELTNEATHFHF AL 3 No.b ~ 11) D/
TR LrEsH B E LTAVE. ABAEY 7L PCR
EEEE T SJ0°CTRIE L. TYLCV EEROFEIZ >N
FEAif e POR BB L D HIE L.

3. TYLCV B LSHFAR NSO TYLCV /30
2+ US s RHROEDH

2014 48 1 21 Bz TYLCV (TR L AT 0 4
A Nob R (MEBIUHEO2 TI3HE 128 24 5
RS T T AL, TYLCYV A stk ) B A
NIHERER A — 2 (> B < B S =36x34x34cm, T
oS —ATHE ) ESOoFRza YT IRMA (A
4 A H AT BAEE L UHEO2 CHR LR — DR R)
2 100 A L. SRy — Y% 3 AR 25°CoRE
£ (14L10D) PUTHERF L 728, WABEZRAVWTEFRRE
FTRTEEL, 95% T8 L RRE LR, #oioa
FF 3 0 OBBEORAIT-SWTEE, 1EET i Sy
77— (20pL) A o 72 0.5mL FEODOF = — TP TS
P RCTERE, Ml iy 77 B0uL) REML, A
B ( FFEE 2816, B S —LEMRREH , BT ) TS
45, 25°CTEO L. 8, ity 7y —Iik TE Sy
7 7 — (100pL) {2 SpL @7 2 7 F—¥ K #& (0.01g/1mL
WA ) BN bOEREALE. ROTH—F
£ 75—, 55°C60 4Dk, 94°C15 43 DA TRE
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Oxalis corymbosa DC acts as a weed reservoir for tomato yellow leaf curl virus

Atsushi OOSHIRO! - Keisuke KIJIMA! + Tomoko GANAHA-KIKUMURA'!

1 Okinawa Prefectural Agricultural Research Center

Abstract
After the first identification of tomate' yellow leaf curl virus (TYLCV) in Okinawa, Japan, in 2007, TYLCV rapidly spread to tomato
farms across Okinawa. In 2013, a survey was conducted in major tomate production areas of Okinawa to identify natural weed hosts
that could serve as reservoirs of TYLCV. A total of 192 samples were collected and identified as 22 species belonging to 12
familics. TYLCV was detected by PCR analysis, and positive samples were identified in two species, Stellaria aquatica and Oxalis
corymbosa. Transmission of TYLCV by Bemisia tabaci from TYLCV-infected tomato plants to O. corymbosa was confirmed,

although TYLCV-infected O. corymbosa plants showed no visible symptoms. In addition, TYLCV was detected in bulbs of
TYLCV-infected O. corymbosa. Furthermore, transmission of TYLCV by B. tabaci from TYLCV-infected @, corpmboesa to healthy

tomato plants was also confirmed. This study is the first to demonstrate that &. corymbosa functions as a reservoir weed host for

TYLCV.

Keywords: tomato, tomato yellow leaf curl virus, weed reservoir, Oxalis corymbosa
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et al. (2011), Xie et al. (2019), Xu et al. (2020}, Xing ef al.
(2020), Wen et al. (2020), Cao et al (20217 « U ¥
Mactal and Canare Jr. (2016), Magtalas et al. (2020), Azarcon
et al.(2022); = L — i/ 7 : Sinniah et al. (2012), Syahputra ez
al (2016), A > F 4 ¥ 7 : Wahyuni ef al. (2002), Dewi et
al. (2016), Dewi and Darussalam (2018), Syahputra et 4/,
(2018), Silitonga and Nasution (2019), Sitepul ez al. (2019),
Darussalam and Dewi (2022); 4 F : Mukherjee (2020);
A <% A > : Bridgemohan and Bridgemohan (2014); K Bl :
Street et al. (1986); 77 T P /b : Alvarezer al. (2012, 20143},
X E X BECHEEEKHICREVWT, PBZ PREEEEC
Boy, HEREBETHZEEBRESLTVS, Zh
LOWMRTE, 8L T OERERZFICHTHD
FIREVD, BREZSTKORE~OREE TR A
e, FOATEARETE, FREEOSVARLE
<EBENTVA, UTFTTRERATHE AL, #BRE
2R LA OB ~0 PBZ ORFBIZOWT, fRHETO
R L LEESRRAGERTD.

HEC x5 PBZ OEEEBE LAzl e,
BETOHRAIR LN S, Imeaal (1987, 1988) TILHE



Bl ~OEBE R 4 5, Kangetal (1992) Tid, LEIZ

FA1~3 HOBERLLRS, AT, EEERIE-.

KIBEOWH D&M FioBV T, PBZ AE B 3
fE | BELY (ED, FEOREFLVE 2T
ZIEAHAESRARFNARORRORE TR, HH
HESIC 1 BENS (F 3A). Kangetal (1992) TiZ,
PBZ MLEE > HEH & OBER DV TIHER SR T
WhHLO, BRFAENEF—ZrLRAEENEZL L
HENEBRAFERARFER LN A, AR EEELE
EBEMEBLNWTWS. —F, R~ PBZ OREL
P I B ST, RIS ECEEEH
HTRLEFAEAZESH. BT, RBRERIE
VO PRZ MEAERFHAEE T AEmMAL LN TEY
(% 2), BAEAREIZET 2RO KBTI OES L
hWhE L RBEARRLNLE (BREZER). Zhbo#
B AFIOMBERBER D SV EER TORBEOE L
A BRI TVWAEILERTE LIS, RATHNZLE
e LRI, FOIELOERILITERTLIE
ATHELTVWS, HEEOREIZ->WTHL, PBZ 2L %
ATREERSHBEII LR EShELOLERTSI I
RTE L0, HECITLHEOMAD AN =X SO0
T < HEBRRY, Do mREt s LT, W8
X, BEFEEEO T RO KEIZBSVTHE, S EOME
HiE ( AFIC L ARA) TS T & 2y PBZ O A
SHELTHEY, N> TRIEIND PBZ OEVRH
FHEAOKRBITERY, 25V oo b2EE
LELLTNAIELEZLAD, DOENHSVWTRS
B LLHDUENRHBESD.

HElz-oWTH, PBZ MBICLERnd (5
VM, FOARIERIAVE, FEhbE 0k dilH
AR B) il £ < (Ohetal, 1984; Kang ef al, 1985;
Pyon and Huh, 1985; Im et al., 1987, 1988; L2, 1989; TEER,
1993; Mukherjee, 2020), DV OB THEFEZ2E
M8 Fe 5 #L T W72 v (Lee and Dedatia, 1991; Mactal and
Canare Jr., 2016; Cao ef al,, 2021). ABIRIZHTL, Ey
BEECIHAFIOAR I L VERAE RICR, TO—
FORREE T, FERBRIA NIRRT (RD).
HEEEHEOA D= ZAIOVWTE, PBZ LXDEDER
MBI EFECAD =X (REF, 1989) A bH o LA
WMTx HKA S, Magtalas er al. (2020) 720F03HE—, Al
OMEIC Y, ERBRREO—BTHESERILRELE
D LASELTEY, DoRKTEERN

T OV, PBZ LRI X BBV ET D (B
AHNE, FOLHARBRERVE, TS hbhE TSR
LB B A& < (Ohetal, 1984; Im et al., 1987
Lee, 1988; - %, 1989;i% £ ©, 1990; Lee and Dedatia,
1991; J& B, 1993; Wahyuni ef al., 2002; Sinniah ef al., 2012;
Xie er al., 2019; Xu et al., 2020; Cao ez af,, 2021), XA LT
&, FREBREE FREERONFICENT, B~ OAA
OEBEIRHEN R (& 2. thOTFRAITIE, &
B ORI L - TREDEHD T HRENHHH] (Leeand

Kim, 1988; Pyon and Huh, 19835; Lee ef al., 1987; Alvarez et
al,2012,2014) &, BEIMALRLNLBERH L (Leeer
al., 1987; Im et al,, 1988; Syahputra ef al., 2016; Sitepul et al.,
2019; Magtalas et al., 2020; Azarcon et al,, 2022} DIHHH
5. —FEREICOWT L REEGD, AFFEBNT o THRERN
Rippit, PBZ MRIC L AFELBEENLWE] (Imeral,
1987; Mactal and Canare Jr., 2016; Xie et al,, 2019; Cao et al,,
2021; ARAZE (£ 2) L9 bEDTHBREBHLH (Oher
al., 1984; Kang ¢! al., 1985; Pyon and Huh, 1985;
{HEE & ,1986; Lee et al., 1987; Im et al, 1988; Lee, 1988; Lee
and Kim, 1988; - BF, 1989;3% BE ©, 1990; 3 3, 1993;
Alvarez et al, 2012, 2014; Xu et al, 2020) @ \F 5 3 % <,
Bwin+ A8-E50 45 5 H (Lee er al, 1987; Syahputra et al,
2016; Magtalas et af, 2020) o420 ZH L DOHT
BOB T, ERETE - REEPRESG, HlEnN o
NOERBERDLD, FOERRIOL S REROE
LI bT oMoV T, B THALH TR,

FES IR CER LT, PBZ ORBESER LAY
L FITEL, TR= L7 P RBR LA Rk gE AT
L, SRERO VEEL 20 Y. FORKE, BREE -
TRERBLTHZ 28, £ ORREBL THEREN
TnET. | EWSEENESHH. Lil, KFETIIED
Iy RhfRERBLAT, DLAFOEHAAL GILE. T
fhbhh, BEAESICOVWTHE, RBREIEOEAERERANG
T & 2% ES TR PBZ SEBR OEH/NEL, THREKD
WCHRRESOE RSN T CREOER &b
7 (% 2. FHORERGOEDIIRGESRIET—FO
—E AL T A L (1989) TIRERID, FHElonE
P BREESOERPPER LTS L3I
2, fhoiFEsTias T Le £ D Tk, Pyonand
Huh (1985), Lee et al. (1987), Lee (1988) & X TF Alvarez et
al. (2012,2014) T, #EO KLY MRS, LB
TRBWTE, ARlORBEIZL S BRFEMMETTDZ
LAREANTVS D, HAVEEOL S RFEEERALNIC
LTh, F—2hbES5Vaf{@BREmAIS BT
% 7%, Ohetal (1984), Lee and Dedatta (1991), JE&R (1993},
Xie et al. (2019), Xuetal (2020) 33 J TF Caoetal (2021)
ThL, AHOLEIT LS BRGE~OH B2 R
BTV, FOFT, AL 2 TERSSHNA
FrABRERHBEIEETRLE (AW, T—Fib
FO LD END) FlIZEY (EREG, 1990; Pyon
and Huh, 1985; Lee et al, 1987; Im et al., 1987, 1988; Lee and
Kim, 1988; Mactal and Canare Jr., 2016; Dewi et al, 2016;
Syahputra ef al., 2016; Magtalas et al, 2020). THREIZ-DN
T, A7 ly NIR&#EENTWAL S, PBZ 43
ko TEmTaEa LB EEFA L (HLHVIT,
FoFhbEOIICERERD) FIXL (Pyonand
Huh, 1985; Im et al., 1987, 1988; Lee and Kim, 1988; J&
5, 1993; Wahyuni ef al., 2002; Sinniah ef ¢/, 2012; Xu et
al, 2020) B, BERLLNVETAPILREEIZEZY
(B, 1989;i% B &, 1990; Lee, 1988; Lee and Dedatta



1991; Goufo e al., 2011; Alvarez et al., 2012; Mactal and
Canare Jr., 2016; Xie et al, 2019; Cac et al, 2021). £ b &
HridE, AFEOL) CTHREOHIELLNLDIEE
BEBIEEZTLE BBV, F—4RLEOLIIIHR
ZEND) FAlirdhnbon, wWohbd (K
1993; Alvarez ef al., 2014; Mukherjes, 2020} . % HIEE
LEK, PoL3REENZ I LEEROEETLED
FTOMIONWTERABRATRELATEL, SHERT
BRBENRHBH, P EbAYT Ly MCERShE
ERDOBERBBELARVEERLDLILEERTHD
8, BEIOEABIZITORILEETORERSHD.
AL BIT o, AT T EREE & REEE
DS T PBZ LEOFELEBRALNT, hOBET
HLEOL D 2EIH S S OO (Pyon and Huh, 1985; /VE
AP, 1999; Goufo et al,, 2011; Mactal and Canare Jr., 2016;
Bridgemohan and Bridgemohan, 2014), M5 2% 85 &
BIEEFELE (BB, F—EnLEOL)TFHEL
A FEAOE Y BIZEHIEY (Ohetal, 1984
Street ef al., 1986; Im er al.,, 1987, 1988; Lee ef al.,
1987; £ BF, 1989; 7% B &, 1990; Kang et al., 1992, Lee
and Dedatta ,1991; #28# &,  1993; Wabyuni ef al,, 2002; Sipniah
et al., 2012; Syahputra et al., 2016; Sitepul et al., 20]9;
Mukherjee, 2020; Xu et al., 2020; Cao er al., 2021; Xing et al.,
2022; Magtalas et al., 2020; Azarcon ef al., 2022} [7ed8,
Liao e al (2023) 11, EHEOIMOT —F EiFH L LA
ZHFc kb, PBZ OXORE~OFERFEL2NE
LTWEHR, HhiRohbOHEAHRLRICERDIZL
AEFRBALTOWAVWED, JORERIIEVTHE LT
St n]. AEOREEEER~OEBILOWTH,
be@mat e Y, EEAORERRLR2VHIBE <,
— BRI OWTEBLS T AEERHIAREN—FT,
BIBE FFREBIOWTRA L BT EERHD
BlRB W, “hib 2 DOBEEOELAIIRO FRE
HEAhoTWaEEZ0E55. ZhETEOWMET,
TR EA ST IO - BERAZ LR TN
ABrlaEETAk, [IAx—%v—] WBHTHEE
R - MR EERTEARKMETSICHL EELOND.
ApEARBEBOMINESE LT, AAIOERICLTEL
FEE A (ERE, BHMEHE) O, ABRH - OE
Bomafat o nERihHS. FO—FT, FiEL (1986),
Lee et al. (1987), Lee (1988), Lee and Kim (1988), &
(1993), Alvarez et al. (2012, 2014) 33 L P Xuef al. (2020) 13,
AEOLEIZ LYV BT ARERHI I LT LTS,
[E A% —H=—) TBWTH, AAEIPHEIR TR HEIL
Bhl-bT LIRS - EHETAHITREERSLD,
T3V AERALPIIT AL L ARRIOEREEET
HETEELRLOT, SHRABCENTIONEEL
W,
ekt BY, RESLUCETOBRER~O
PRZ NEBLHFIREEHBOIHL, REZAL
kORE~OEROBE LT AL R0 BREE

~OEET T, BELTWAFIBRRS LT, &
RS COREF LS Y. REEH—ITHA LR
&, BXEE~OEFELREEILONEI 2D (£ 2),
BFRgAE O P ROKE TR, ¥ -BAXKOR CXKE L
B LERESHEL R HBEENLY (£ 5), ZoORIX
EHINEREICES EBRESE LR ERD 2 ERTE
TE., TRIEONWTE, MEBEBLBASSLOLIEL
WEER L, AREBEAEST AT =X AORERREE
na. AWEIZ-OWTH, Leeeral (1987) iX, BEICE T
BV ohdH A LEGBEIRIT, PRZ MBI h K
L LR O K O R A EREREMC £ o THBR L, eating
quality” IZEW TR IR BOKE KBTS v &k T
WA (B L, BitREE s Ty | BENAT, B
HRlZ RS+ 545t~ PBZ MPEE R~ IHFE & LCE
WX 5 YO, Goufoeral (2011) 72U EDTH 5.
i, PEERTREINSGEY K 2 AEICAR LN
L e WTRAOEBICIBVWTLERMRS (EZ
2-acetyl-1-pyrroline) 7334 L, BHEFMICEH T 5ED b
BTF+TazrzHLMNC LTS, BNFEORERREIED
T, EMERX LY PRZ MEBE (M -8AE) Rk
BBV TR OEZIRLN TR b0,
— WA BEFEAR OO EEORTORKOLE:
IZEWTEL, PBZ MEEOBER [FD] & e ©
HELR-TED, AFHBLIERECLEINELE
EEhABFERAEKIIE T, IThoDEEMERS
HEALLRTWVD (R 35). ZOHKFER, Goufoedl
(2011) TEESHI LI RERRSOBRPIZ L - Thik
LANETREELHLES S, hETIC, PBZ 25KD
ERIEETEBLOWTRAEVERESh TN
H ol B33, Goufoeral (2011) & ARBFIRIL, 4
R EBEFEIRSWTEIEEEH D I L EWABIIRLT
BY, $EAMETE, BERERTHRE S RO [FEX)
PETIDENHEELLLNTVWS (R 2). RADK
DEE~ODFEEBORERLD A=A ATV TREL
LA YIIRAEATELY, THEABEVEZD, 5
BEELANLE D F OMERE.

BE, AFE»bEbNEF —FIEISCEETH
e, HERBAREEIIBREEINTVAABREERLE
LT PRBZ MRz SHEK - BT LIBOEERE@®E L
T, AFOREESIIEETS A ETOMRTEEL
T <. AROEENH~ORESS, £ - RRE~0H
EHE U CEVGE SR TS (Frencher al, 1990; £ &
gr2 @ B4 2009; European Food Safety Authority, 2010},
o ARENY, KOS FIEEE LTHES SNHEE
O WL DN OBOEBERT &5 HHF5EH] (Zhang e
al.2011) L5, FROCEAPEBRELEME Y, Th
B ARE BRI U K O THhREE, Fhi
EERS L BEMBONF CHET LWRRE LT
A5 (ZOEITSHEFELLBEShAIIERDD). Lk
LA, AFEHEBCSH T2, HH0IIERRTE
FEEhTWAKESY (B, PRES Kol T2A0E



BEEIFTEEL LS. LA, AFlEa A Bas
ROk ARY 75 7 4 v isa Danio rerio (Hamilton) @2
FR3EA B ET B (Yelkief af, 2014; Wang et al, 2019},
BB AT A HARORBOE TR LEFETH Y
(FEDP - FHE & LTI A), MEEAKADIREA ST
ARBTHDLOO (F45, 2018), =1 HOMBMAKRT
357 FIE Coassiusspp (2 A F) & F¥a v
Misgurnus spp.( R ¥ 2 78b) {225\ Ti, ZiZ DNA ik
MmE, MEREROBREEOTFEELFBRENTVS
(Takada et al, 2010; & E &, 2010; 75 K 5, 2011; [ &,
2021). RERERIZSW TR, BREEDEAZES
fi4 AE LEWREMEOF 7 X = Eriocheir japonica (de
Ham) (27 AX=F) OEZETHY, TEH 68%
CHOEELREREBTLHLF 2y IR AT E
sinensis (H. Milne-Edwards) 233\ C, AANRBEEDET
CREELAVEOO, BEICET IV 2r0EET
ORBECESTAI LD, BE~OBERENEDNT
W5 (Lietal, 2022). Kamble et al. (2020) &%, B L < &E
ELAFET, AETYT M7 YT ERCEMENT
VB AF A A T Litapenaens vannamei (Boone) (7 71 10
VED) OkEEYy, ARIORBREO LRI, mEE
OB AWM OEMIE T, Mk E MR OILERS ST
B EEFALMICL, BB COARFOFH EH
R E LTV, REREROHKIEREEL L
i, YUH=H, X<z, FHAzEREPLL
LT, NEL#RE S Hic S HOBERE - HomER
SELTCWES (R, 2016). Zhbog Xm0 b
it AT AN, kEAETEBICEA OB
v H % R~ T Y Neocaridina ishigakiensis (Fujino &
Shokita) (X = = B} I3HHRICLERT 570, BLO
Bt e SR B X A AR~ OERENRES
NTW3 (FHEREEEE KRER, 2017). F, NE
Wi iz BT, Y AT © (Marsupenaeus japonicus
Bate; 7 v L EE) OFRHO—IIIAKMDOEITHD
(EECLBER). O, EREEHEOAKET PBZ
BEATHBAIE, ARORBIZEETRETHSD
ko & 5z, PBZ SEEOKRESDICBEREYRITT
WML HDH I LEEET S L, FHOEEFIN2ER
T A RETH Y, EEICEIR R & 2 5 RIBITER
FLTHERAINARETHD. A%kiT, FHOERR
B AEEA LV TSRDIE, EROLIR
FBE EE OXEBYORE - EEEL, TELREL
B~OBEARAIND - EBPEEND.

BE-SM S DEIE, V- TARELRLNT —#
FBfEZE: Rloo T F Ao LBERELFEREZI LD ET
AIBIEIERS Y, v ¥ — FIEXFRE 0w, BB
OEFABCBTARBICHA L TCTE 2 hREEOR
REARS LU SREOEE, ERBOBRERECBH

ZRBIIEBHLTTFS - BEEORRE BK, HBR
BAOKEERAY 7 —BHER AT RREC B EIH KT LIE
£, REMBTFE, SRS IOHRR BEE, SR
REmE S EWE Y ¥ TR R OWMARET
e, W< oh T — R DEROI I W HRE
B ARl O EE, LLICEREREATERLS
A TS hBRBENEY L F—AHEFOE
WS TXAE, MEELTETER, F SRR,
BRI T s, AMBRREZE RS ERE L
CELAOEREICESBILAL LTS, AEEBILBTD
HERIT, MPEMREERHERTEILLD TBRMEXZ D
e WA SR (HHREIE 2018 ~ 2021
EYo—@r LUiThhi BEEBERITLERIE,
2023 SEEEITIE [RE R AL R F ), 2024 4
BTt T & i RSB ) (WTh il
RO FEEE R TERR ) OFBIC L > TIThh.

5| A #R

R EE - (TR - MR (2021) KEEREAE (2
St — | (Y B R A O F{REFR
FHhE, SR 2 £ENERMEBRIIFEERER (TER
A-EE, ), pl11-12.
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Prevention of lodging in the low-amylese rice cultivar ‘Milky Summer,’ using
paclobutrazol granules and the effects of nonuniform granule dispersion on
growth, grain yield, and other traits

Suguru OHNO!, Keita UCHIMINE? and Nagisa [REI’

1Ishigaki Branch, Okinawa Prefectural Agricultural Research Center
2Agricultural Development Division, Yagyama Agriculture, Forestry

and Fisheries Promotion Center, Okinawa Prefectural Government

Abstract
‘Milky Summer,’ a low-amylose rice cultivar with desirable flavor, is mainly cultivated as the second crep in double-cropping
systems on Iriomote Island in southwestern Japan and is expected to be marketed as a local specialty product. Although this cultivar
may promote effective use of idle paddy fields, it has a disadvantage of high lodging susceptibility. A prior study reported that the
plant growth regulator paclobutrazol shortens culm tength in this cultivar and suggested its potential for ledging reduction. In the
present study, we evaluated the effectiveness of paclobutrazol granules in reducing lodging of ‘Milky Summer” in experimental and
farmer-managed rice paddies on Ishigaki Island and Iriomote Island. Additionally, we collgcted data on the effects of uneven granule
distribution on cultivar growth and yield, which is important for promoting practical application, We confirmed that paclobutrazol
granule application significantly reduced culm length compared with untreated plots under both standard (6.4 Nkg/10a) and high
(12.8 Nkg/10a) fertilization rates and further demonstrated that lodging rates were effectively lowered. Although the granules
influenced several growth traits, including heading date and panicle length, they had no significant effects on grain maturity, yield,
of rice flavor, indicating strong potential for lodging control in this cultivar. Plots with localized, topical granule application
simulating uneven distribution showed no significant grain yield reduction but exhibited significantly shorter culms compared with
uniformly treated plots. Thus, even if field-tevel grain production remains unchanged, the proportion of panicles not recovered
during mechanical harvesting and threshing may increase owing to shortened culms, potentially reducing harvested yield. Therefore,

uniform dispersion of this granule is recommended during application.

Key words: dual cropping, organoleptic evaluation, plant growth regulator, Ryulkyus, Yacyama region, yield component.
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Changes in Cane Juice Quality when Cane Stalks Harvested using
a Cane Harvester is Piled

MAEDA Goki!, HIROSE Naoto®?, ONDA Satoshi'

1 Okinawa Prefectural Agricultural Research Center Nago Branch, 4605-3, Aza Nago, Nago city, Okinawa, 905-0012
2 Okinawa Prefectural Agricultural Research Center, 820 Makabe, Itoman city, Okinawa, 901-0336
3 present address : Faculty of Agriculture, Graduate School of Kyushu University,
944 Motooka, Nishi-ku, Fukuoka city, Fukuoka, 819-0395

Abstract

. Brown sugat was produced from sugarcane cut into approximately 30-cm lengths and stored, and the effect of sugarcane storage

—_

duration on brown sugar quality was examined. Results showed that brown sugar production time increased as cane juice quality
declined, with brown sugar atiributes, including ¢oler and texture, also varying.

2. Sugarcane storage tests indicated that the quality of harvested (HV) stalks from the harvester deteriorated gradually even under
cloudy conditions. Similar experiments conducted under sunny conditions revealed that the temperature inside the HV stalk pile
remained lower than the ambient temperature, whereas the pile surface temperature was comparable to the ambient temperature,

Additionally, the net sugar content of HV stalks decreased rapidly within 24 h after piling when exposed to direct sunlight without

shading.

Key words:cane yards, shading
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Studies on the ecology and control of mango anthracnose in greenhouse
cultivation in Okinawa Prefecture

Tetsuya Takushi

Okinawa Prefectural Agricultural Research Center Nago Branch

Abstract

This study investigated the ecology and control of anthracnose in mangoes grown in rain-out shelters in Okinawa Prefecture.
Anthracnose causes significant quality degradation and economic losses in mangoes cultivated in Okinawa, particularly after
shipment te market. To address this issue, we investigated the latent infection period of the causal pathogens {Colletotrichum
gloeosporioides and C. acutatum), established systematic application methods for effective fungicides, developed an assay to
evaluate pathogenicity, selected disease-resistant varieties, and clarified the species composition and characteristics of isolates
associated with mango anthracnose in Okinawa Prefecture.

First, we investigated the development of anthracnose in fruit shipped to Tokye. Disease incidence increased as fruit ripened
during shipment. In particular, high humidity and condensation due to differences in packaging conditions were considered to
promote disease development. The disease appears to result from latent field infection, with post-harvest symptoms linked to
decreased content resorcinol in the skin of unripe fruit. Furthermore, the most prevalent anthracnose fungus isolated from diseased
fruit in Okinawa belonged to the C. gloeasporieides (88.6%), followed by the C. acutatum (11.4%).

Next, we attempted to determine the timing of latent anthracnose infection in rain-out shelters. Latent infection was already
established in healthy-looking areas of apical buds, flower buds, inflorescences, and fruitlets. The finding that latent infection rates
peak during the rainy season in May suggests that it is important to implement preveniative measures from December of the
previous year, before apical bud emergence. In addition, we demonstrated the efficacy of a simple diagnostic method using ethanol
immersion treatment for detecting anthracnose fungi and showed that the method can be used for disease occurrence forecasting and
disease-free seediing diagnosis in mango production sites.

The anthracnose fungi we isolated exhibited high sensitivity 1o four fungicides: captan wettable powder, mancozeb wettable
powder, azoxystrobin flowable, and kresoxim-methyl dry flowable. Systematic application of these fungicides from before apical
bud emergence to just before bagging (ver. 1) effectively controlled the disease, with suppression of anthracnose in fruit ranging
from 76% to 96%. We developed a second fungicide regime (ver. 2) for simultaneously controlling stem-end rot of mango and
Qol-resistant strains. This second regime was also highly effective against both anthracnose and stem-end rot, two important
diseases. Furthermore, we developed a simple method for testing virulence using uncured leaves to select disease-resistant varieties,
enabling assessment of the susceptibility of mango varieties (genetic resources) to the pathogen. 'Golden Nugget' was found to be
particularly resistant to the disease and shows promise as future breeding material.

Finally, we conducted multi-gene phylogenetic analysis to elucidate the species composition of isolates associated with mango
anthracnose in Okinawa Prefecture. A total of 13 species were identified, including nine species belonging to the C. gloeosporicides
species complex and four species belonging to the C. acutatum species complex. Although C. fructicola is the dominant species in
Okinawa, it exhibited relatively weak pathogenicity. Observed interspecies differences in pathogenicity and sensitivity to registered

fungicides indicate that such information considered important for the development of control strategies.

Keywords:Collefotrichum, Golden Nugget, latent infection, pathogenicity, simple method for testing virulence, species complex,

systematic application of fungicides
Name of doctoral degree granting university : The United Graduate School of Agricultural Sciences Kagoshima University

Open Access: Kagoshima University Repesitory
https:/fir kagoshima-w.ac. jp/records/2001758
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Field survey of Fusarium stem rot of lisianthus (Eustoma grandiflorum)
cultivated in Okinawa, Japan

Takashi Hanagasaki, Atsushi Ajitomi, Emi Miwa, Tomohiko Kiyuna

Lisianthus (Eustoma grandiflorum) has become a major flowering plant in Okinawa, the southernmost prefecture of Japan. Its
cultivation area has increased steadily with each passing year for two decades. Simultaneously, many types of lisianthus diseases
related to damping-off symptoms have also increased dramatically. To create a strategy for preventing the disease, disease symptoms
and pathogenic organisms of primary problematic disease with seasonal variation in the emergence were investigated. The symptoms
were diagnosed as Fusarium stem rot (Kukigusare-byo) and the pathogen of the disease was identified as Fusarium avenaceum based
on multigene sequences analyses. Indeed, the PCR result of the isolated strain in this study was the same as that isolated from
lisianthus plants with Fusarium stem rot in Hokkaido Prefecture. Furthermore, the pathogen is clustered separately from the other F.
avenaceum strains isolated from lisianthus in the USA. Diseased lisianthus plants spread throughout greenhouses even though several
fungicides were applied. Additionally, they appeared from November to January and increased to 0.3% of the total number. Fusarium
stem rot was found in 43.8% of the total number of farms from 2020-2021 in Okinawa Main Island.

1 El  Journal of Plant Protection Research 63(2) (2023)

Maximizing marketable yield of green asparagus (Asparagus officinalis L.) cultivated
in Miyako Island, Okinawa, Japan: Strategies for a typhoon-prone subtropical region

T. Hanagasaki, H. Nakasone

Introduction - The cultivation area for green asparagus has been increasing in Miyako Island, Okinawa, the southernmost part of
Japan. In a tropical region, green asparagus exhibits year-round growth without dormaney with an economic cultivation peried of two
or three years. However, it is essential to cut off all mother stalks of green asparagus whenever typhoons occur on the island, which is
about four times a year. Objective and method - The marketable yield of green asparagus was investigated based on the number of
times all mother stalks were cut off in a year (three or four times). The yield, grade and marketable yield of green asparagus spears
each year were investigated in a greenhouse where asparagus had been cultivated for 6 y (2017-2022) on Miyako Island. Results and
discussion - The total marketable yield achieved by cutting off mother stalks three times a year was significantly higher compared to
four times. Additionally, the rank and grade of green asparagus spears declined progressively each year over 6 y. The marketable
yield also declined over several years because green asparagus does not experience dormancy and all its mother stalks are cut off
during each typhoon occurrence in subtropical climates. Conclusion - The marketable yield of green asparagus increases when
typhoons are delayed and occur fewer times. Moreover, green asparagus spears declined in rank and grade with each passing year,

while their marketable yield decreased over several years.

488  Fruits 78(4) (2023)
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Investigation of Fusarium root rot of lisianthus (Eustoma grandiflorum)
in Okinawa, Japan, caused by Fusarium nirenbergiae

T. Hanagasaki, A. Ajitomi, E. Miwa, T. Kiyuna

Introduction - Lisianthus (Eustoma grandifiorum) has become one of the major flowering plants in Okinawa, the southernmost
prefecture of Japan. Simultaneously, many types of lisianthus diseases related to damping-off symptoms also increased dramatically.
Objective and method - To create a strategy for preventing the disease, discase symptoms and pathogenic organisms of primary
problematic disease with seasonal variation in the emergence were investigated. Results and discussion - The symptoms were
diagnosed as Fusarium root rot {Tachigare-byo) and the pathogens were identified as Fusarium nirenbergine based on multigene
sequences analyses. Indeed, our isolates, R2-28 and R2-29, are clustered separately from the other F. oxysporum strains isolated from
lisianthus in Italy but R2-29 and the other F. nirenbergiae strain (MAFF 712464) isolated in Japan formed a monophyletic lineage.
The diseased plants spread over the greenhouse from November to March, Furthermore, they increased to 2.3% of the total number
in the case that no fungicide was sprayed, but there was almost no diseased lisianthus plant in the case that reductive disinfection of
soil was conducted using ethanol, and fungicides were sprayed periodically after planting. Furthermore, the ratio of farms where
Fusarium root rot occurred against the total number of farms was 56.3% in Okinawa Main Island. Conclusion - The pathogens of
Fusarium root rot were identified as Fusarium nirenbergiae based on multigene sequences analyses. Reductive disinfestation of soil
and spraying fungicides periodically within every two weeks was effective in preventing diseases, such as Fusarium root rot but not
doing them in another greenhouse caused several Fusarium root rot.

Hi B8 | Fruits 78(4) (2023)
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