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REEAZET MU 7 A+ EEKFRERSAAFIHIE L O 2~ A o + M AR A A S SRRz e 2k L. — 7,
KERER 2 $RAKFNAI DRI o 7. TRE] BEEICIIT 2 AW OFBHERE T, 2017 ~ 2018 & 624 AT H
MHIFEVIEE Y, 2017 4L 5 A LA), 2018 4Fi% 6 H FRILREICHFEROEY — 7 2R Lz, F7z, 2017 ~ 2018
FETBIT D ILERERSAAK A 2 = 3 A OFHREIERTNS 7 A OFRM E COEIEIBAGRIL, ARHOETORF
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#

i

IR O FRA TOREL) XX 2 i okt S h,
IS 12 A E~FAT THhE SUNJ Opfihd THREE
BEELTALGE D, BRI AL VETR
ROPITHI XIS, BERE 12°  BREE 1%L R &0 FD -
BKE BICRIFTH D Gl - Fh3g, 2001). LaL, 4
FEBG CIIAEBTHICESCRE T F Y DL 9 Fo =
L7 RO EIFBEC L 5 BEIESLR I OLA LITL
IXRAELBEE 25, 2016 FIZITF AL LD Z )
URREIZBWT, EXRETRFHICLOWENRLHEL,
JE BB TREERNP M I, EEREN T
(iR R 55 ch B BRI o & —, 2016). AEPEH Tl
IR ORI R & U THIAE OB E A OBA NHEE S
TWDR, WARLVBRENNEEZ > TRLT, BELL
BRI RENBE LN TRV EWIBIRRH S, £/, K
RO FENEE LI WER E U CORBMEICRT 5
B A OGN GERIRSZE) METFTLTWS A
LRSS TS, 22T, MR K] TF
HET 500 L9 RO FRIEE (2 kE 9 2 $00RE g
BEBOEFIEZEEZRAD & b, TRE] BBICE
1 B AR OFET ORI 72 b QSRR FIA] o bR
WICOWTHLMNZ LIz THET S, ok, RfgEo—
BT AT AR EE VPR A SRR B 58 BRI RV T
L7z (K - S6E, 2019).

MBELVAEE

HEE

TN WNEIIFRE URIBEAE : Xanthomonas citri
subsp. citri) & LT, KA (1995) DOFEICHE L TEEDF
Tt X —RHEITNG TRE] RIFENLSBEL
Xeel BLOLETRILDORFBB O TRE| RIHEN
SOTHEL Tz Xee2 @2 FHkZ LT ORBRICHR L. 72
B, WINOHEK G SBERICA L A N THEWE IR
MAF > b (Agdia) (& TAMBE OIS 2L L, [F
ELZbOEMA L.

FRMEICNT 2 ERBREFOEXRRZHE

PERIEANT, AE OB EAIC b D MRS /K
) AC AL F— 66D : 25 £, 200 {F), Hidh+ LM
WALSRARA] (527 ) — 2 kF#l - 400 %, 800 %),
KEEALE 2 SAKkFa#El (=44 K 3000 : 1000 i, 2000
%), REEKFET NV 7 L+ TOKEREESHK TRl (—7 7
A YKFRA 2 750 5, 1500 fi5), HAH A v +HEE
PR LSRR FF] (0 A 2 RV K— 11000 ) o5 3K
FITHEMO 10 @EZFER L. 238, hoBaikEh
ELTRYEv A RED (U Z L kA S 500 )
BHDN, RENOERBIEIL N L og — X S fREEE O
= LEIKANZEE (EPS) OZEMLE SN TEY (Asano et
al., 1987), MBS Ikt U EHERI R B0 R 250 5 ATl
Rz, ARBR TR Lo BREMEOFMIT



EIR (2014) OFEICHET T, TERE O & NA K
2R A U CAERR L 72 FEAIRIN S Ml BEEREE IR o0 10 5 i
WIR (1x107cfu/ml) 2840 L 7o, BEREEMIT 25°CF C
7 BREEEEAICE EO a0 = — R OEEA HE LT,
HERITHE 5 XD 4 KB TIT - 72

TRE| IZBFT5hoFIYh WK SREORERHRE

MBI REN R ¥ — 4 HEFTNO TRE] 18 ~
19 FEAEZ AV, BARBALET CHRBRZ I L. B
00T T RY 7L, FETHEE 0B (G100 %
SR ICRAETDINNE I HRBEORIRIERZ A L .
FAIL 2017 ~ 2018 4D 2 HAEIZHB VT 3 H TAID HEE
L, 14 AfRET 7 A TRIETITo7z. RABRIT 1K
D4 KETIToT-.

TRE] (2H T2 HRKFFDBHBRIIE

MBI REN T ¥ —4HESFTNG TRE] 18 ~
19 FEAZ AV, BARRBASMHT CRBE E L. (i
BFRRITRT U C i O ERFIR S 20 U 72 SRR R 8R 7k fn
Fl IC A/ K— 66D : 80 f%) %, 2017 ~ 2018 4 D 2
FHAEITIBNT 3 A A G 2R ~ 7 A ) GBS
ICE6 ALY — RAT L—Y—Tfhi L1z, 72k, ik
Al OWAAREIE, B AR & (Sakimil : B
t—EARIE) #%E L, A (1992) OMEICHELT TR

WY& 200mm F 7= 1A% 30 BISELE & EICHfix %
M L7z, RIRFAEIL S H FaICEEDRBL I A LI HREE
RBLORFBELZREB L2, BRERKREOEE (HAR
WEMIBG R 2, 2022) 129t > TR L7, H50: BHA L,
FREC L JRBEAS 1 ~ 38, FE%K2 : JWBEAY 4 ~ 1018, 5
3 JRBES 11~ 208, FEE4 : wBELS 21 ®PL b, %
=X (FRERI R HELR X 840 + (X AR}
X100, F7z, FEIREOFEEN HROFUC LY BIBRT %
B U7z, BABRAE=100— GLERX OFEIFE + MALELX D
FFE) <100, RBIT 1 # XKD 4 KE T o 7.
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RRMECX T 5B HEREFH OEFH B2
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N AIT~ A 2 VR AR TR I B O A 77
an=—HN 0 L EFEERICMEI L. £, K
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% % B f_ﬁ ke 2 g f\% Ff’g J{ig FERERE (SD) %77, Xeol : 4
g g f.0s E £ % OF S5 WP BERE, Xoo2 | RIS (4
P B wSms g o f%f%?ﬁ wrtkdt) SyBEEk.
g F #Tme 5 5 %8 KE .0
W om o 3 B & f§ rEc%y
A w B N b=l ¥ i T e i o
O 2t 2+ Ty

AN ZERBR T T 8 LR
JFAIE 2 =—JER OB T, A B0
B (A REIZHESRE M Xeel Do
m =), B : &M R AR SR K Fo Al
200 %, C : i +HE B e (LR Ak o
7 800 %, D : /K E& (b 55 2 4 A Fin Al
2000 f.
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B, WBHATIIA T AIBNTAXF I T LR L—
TT N D Gyl U T AR TR T SRR P4 B S A &
LT % (Izadiyan and Taghavi, 2024) . — #% 12 i &l 13,
A A HDHNIEF L — MEAYE L THIIIZEA S
To 8l A T DAL TR0 REAIZ -5 < SH Bk O RGP
BIC XV RRBE D EZRET 56 DT, FRAC =— NiZ Ml
WIS NHEEORE D) 27 BV EEnTHD (&
&, 1997 ; A AP E RS, 2013). S EIOFRFKRE T2
HiR 2 BREO B TORWIEANRZ M0 R Sh e FHITH
L7, MEBEKENR D2, BIREETI O 2 FEEENK
FR(LEs 2 SAFAlCx L ClitERE Ch 2 L iTiE c& e
V. A% E BICHUR B E IR A S0 L 7e o3 b BRI
PEFRE kT % & & IS, EBOMIBRERIC L 500
LIRS D ARAN ORI DL T ISV TR T 2
WER B 5.
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RHERE TlE, W OFEL 4 A TRANLREBLMHBED,
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2017 F 1% 5 H EAJIZ7.3%, 20184F X 6 H FAILARRIZ
58% L FNFNRIFEROE— s 2R LE (M3). Z0
ZEDD, BBOZA 7L LT 4 A LIS D3RA|
BATORBAEE L EZ bR, 2B, SEOFHETIX
F LR B L OBMRITHIR L Lo 7e (K3). TR
B (2B D AR O IR O W 1 IR E R &
RHH, ZNETIZHEE JIE RS20 12k
BHUXYIPNEIROBEETORFHSBOREIZLD
LS ATHNLREBABED, 7 A TAIRKBFERO L —
7 ERLTEY (R, 1985), RBDO [KE] DOIEH N
PEBIORFE—7 &L LIRS 2HmER L.
T AUTAR R D FR5E ORI 72 BR LS 239 IR 0D R Y o9 B
TERRICATE & 720, TNNEE LD EE X N,
F7-, B DI WEW] TIERPIRETO S5 A -
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3 Hoa) G O ROICHAAEZMEL, 7
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HEALFR X DFIFHER (2017 4 @ 15.8%, 2018 4F : 8.8%),
FEIRE (2017 4 : 4.1, 20184F : 3.8) & H~T, #/KFn
FIX TIERIHFER (2017 4E : 1.0%, 20184 : 0.8%), F
SEEE (2017 4F : 0.3, 2018 4F: 02) L7280, W OLE
THEARRMM 92 DL EZR L2 LD, EUVBAERZIE R
o (FD. 7ok, REBRTIT 2 7 F L bIZRKIC
L BFEDTE L WHLORSE CGEE) 13RS A Do T
INFETITHE FRNA 3B ) IZBWT, EFEFIO3
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017 Ty 100 =Y 0
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1) 2NTERI, 330, 19, 59, 5729, &INIRE L.
) XNBEIZ, 413, 54, @5, &8, TeiC A Lk,
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2 HKFNA] & e CHE AR ER SR K FNAI O1F 5 23, HED
FIRNZKT LW 2R3 2 & BER SN TS (=
I, 1998 ;2005). F7=, SARIHAGE OREF 23 EOH
MEBORRREN G, KEELH 2 SFARFHF & b CHEE
PERRERSR K FIA OIE O BERNEICEN D Z L BB L8
oo TGS (ZhF, 1998). ZHNHOMAMNDL G, ARER
BT D2AROBAREREXFHFTHbDOTHo7. Uk
X0, RAENC X DB BRI TRE] I2BWTHLAER &
Ezbhi-. £, SAEOL S ICHBICRABTNES
(Sakimil) ZFET 5 2 & C, HEKE O A O BAL IR
EANRANCHER LN OHAMEZEHRTCELHZ 000, K
OBBRAR & L CRBEWESOERITER AL E
Z b,

AR TII2 7L HIC, WTNORBRKIZEWNTY
8 HLABE D RN BT DA O FECORB N34
EolzZ Ent, RETORIFITHT B EAFA OB
HBIZONWTITHR L Lo 72, ZhvETic DS
DIENTEWV] BN, 7TH VEOEFEERBE 2L
5@ RN B AR & Lo PRI E D, 9 ALRED
RETORFELHVHBEZRTZERHALNTR ST
WHZ e (%, 1992), Ao [XKE) 2B 5
FMERRERER KA IA Z - 7 H £ TOREDBLRIZ I
TH, 9 AUBORFETORFBFEMHITE D 2 L HBHEE
Shie.

bR LYy, KED IRE)] Lo oL h %
YNNI D R B X T D BB G AR B A 0 SEAI RS M
BHONTRY, ZOHTE VRS &R U e
SKFE 2 ARIFOPIFENEE D 4 HALUETO 3 H %
IFanD b TH GERY) FTIcEEERGT 2 Z 212
K0, EVBRIREERET L 2 EBHALNIC -T2 TR
B BT 2AFI O ERBRRD R E R LSBT,
E RSB TERIFROBRELRND TERD. ZNET
(2, RBACEHIX OAEFERZNT O %V BiRE JA
B&E 7, 2018) TiX, EEMOABXKOIEHAI L LT
A ZE TR AN 26 LR VRS ME 2R U 72 KR b s 2
HUKFFIPNHR SN COERER S D Z Lvh, 54%IT
AFFEOFERAZFZE L C, B L HaE L e b R4e
WD X YHRBEORBE L « BEZED T < BN
b5

E 2

ARBFFEL, iR SR B 2 HUMEAER (2018 4R %)
D—ERELTUTONILLDOTHD.

51 RSk

HIRF IR « LEE 7 (2001) 7 o 3% 3085 O R L & BT
B R. RARZE 35 ¢ 49-56.
Asano, N., Yamaguchi, T., Kameda, Y. and Matsui, K. (1987)

Effect of validamycins on glycohydrolases of Rhizoctonia

solani. J. Antibiotics. 40: 526-532.

Izadiyan, M., Taghavi, S. M. (2024) Diversity of copper
resistant Xanthomonas citri subsp. citri strains, the causal
agent of Asiatic citrus canker, in Iran. Eur. J. Plant. Pathol.
168: 593-606.

JA B & 720 (2018) AR 30 4 B Mk B BRIE, AL X
IR 2 — (i), p3.

ShAFZEH (1998) B F Y N L ISR B IC AL
K= R EHES. SR0EE OHF)
70-74.

Z A (2005) BHEGE TR T ORFEME &L D
RV KD FBBRER OFEAL. FEBE 59
513-516.

A AR SR (2013) BIRERBEIE %, —
EALEE N R AKE S e R, p117.

H B maim (2022) 3RBRiE - A E OREBIER),
—xrtEEAN BAEYBE# S (R0, pp.82-83.
R IR BB o % — (2016) “FRR 28 4R E

MBATETERE 2 5.

KB — (1995) 1EWIR IR BT JE Bk O JRfE R E —
1E0), AATEB R (B, pp.216-217.

FEIRERIIS (1992) 7 v %Y 0 K D R DA BE & BEBRIC S
THME. FRRAA GRS 5 ¢ 1-153.

FriEfTE - HE—5 - sk Fk (1985) B> ipnd )
IR BT 222 (9)  J&9R O R IHERE & SHIBS TR ).
AR 21+ 35-43.

el ahsE (2014) AEM IR UM B D SERI RS L. PRAED)E
BEFEMA~ =27 /136 : 1-15.

EiEEZE (1997) EHEREY, BE®E (LR, p.279.

PRI - SEERSLRF (2019) TREL) THAET LIV FY
D KD T O FERN RSN & SRR T OB R . i
HRELZEMT TR 5 58 [BIRE « 27-28. (GEEE)



Sensitivity of citrus canker pathogen to various bactericides and control
effectiveness of copper bactericide on “Amakusa”

Tetsuya Takushi!, Fumimasa Mitsube?, Akihiko Kohatsu3 and Eiken Gibo#

1 Okinawa Prefectural Agricultural Research Center
2 Okinawa Prefectural Agricultural Research Center Nago Branch
(currently Hokubu Agriculture, Forestry and Fisheries Promotion Center)
3 Okinawa Prefectural Agricultural Research Center Nago Branch

4 Okinawa Prefectural Agricultural Research Center Nago Branch (currently Livestock Improvement Center)

Abstract

The citrus canker pathogen affecting “Amakusa” in Okinawa Prefecture was found to be highly susceptible to the following wettable
powders: basic copper sulfate, sulfur + copper oxychloride, sodium bicarbonate + copper (1) sulfate, and kasugamycin + copper
oxychloride. However, it exhibited low susceptibility to copper (I1I) hydroxide wettable powder. Regarding disease progression,
disease symptoms on “Amakusa” first appeared in late April in both 2017 and 2018, with peak leaf infection in early May 2017 and
from late June onward in 2018. Multiple applications of basic copper sulfate wettable powder, starting before shoot sprouting in

March and continuing through fruit set in July, effectively reduced leaf infection in both years.

Keywords: basic copper sulfate, disease progression, Xanthomonas citri
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EEMBETCERINE=AM U7 v TILETE - ZEHED
L RSURRY UIEAZE (RBIP) v—H—IZ & B SIER AT

AL

R R RS2

B IR B SR g L i —
2l IR S T e L & — 4 ST

B8

IR CUFE AR S A 27 TOVREE T P17y (> BAF = ), TR P19) (RUA F==®) &t 17
SOl RACICOWNT, 34 FEFHOL ha F T U RKRY U ALE! (Retrotransposon-Based Insertion Polymorphism, LR,
RBIP) v = —&H\T, BETHREZFE L. CORRE, & RBIP v—7—(F, Sl - RHHT PR G > FOFH
ARy, ZOMAEDRICLY 17 & - ZFES#ITE 7. 72, BES (015 X v@BEIRLTND 24 fnfE
ZINAT-E5 41 ffE - R THMBIFTETH Y, BRI E RO~ —V—5iT, 8 METH-72. ZNoOFRIT,

BRE DHEFIRED 7= O RFERAINIIER TE 5.

F—U— R BERALFE, HERI(R#E, DNA ~—%—, PCR, f/b~—h—¥

#

Il

ATy TINDT ) MBI FED W T SRR,
BRSO ABSGIC BT 2 M EEHE CHEECTH
5. OIEMETE (2020 4E 12 A 2 BRE, EHOKER,
2020) ([ZHESWTHEERI NIz mTEIL, BREHESRE S
NoHEEBIT, FHBEFICLHETF T TORBRIECAF
B, USRS R ORI IE STV S, 2024 4
8 AWFRT, JhHlIRANERE W & F >R fl, =2 —
VRSNV T2 A% —], W& P17 (v K
F=®, ELTIMRPIY) (RTA == ®) o 4 &GfE
Thb (BHKERBERER— L= ), BREHED
HERRENRDNDERICIL, BE ORI RS Fig s
RBRBTONL A, REERICEES LRV EREOR
WHEE L TDNA ~—F —IC XD mFEaB N 8 5.

ATy T AOGTEHANCF A FTREZ: DNA ~— 1 —
20X, mFEE CHlE T & 5 HEM O Simple Sequence
Repeat (SSR) v — A1 —723% % (Shoda et al., 2012, Nashima
etal.,2020). SSR ~—H—I, MBI Z CAELH A
ETELREBH LN, TOMMIZIE, DNA & —7 >
Y—7p EOREREERG N LETH Y, RFOENEH -
WFIEBG A EBS CORMITRE G H R L. 20
7o, @RISR A L LT, R - R CHRE
PED @SRRI FAT S RO BTN D.

W - R REHNEO—DI L br b T U ARY
U ANZANZE S < DNA v — 57— (Retrotranspo-
son-Based Insertion Polymorphism markers, LT RBIP v —
H—) BdbbH. Liha hTURARS NTEZKEH DT )
LNIAFIET 2 ATBIBE BRI FTH Y, B %3 B —1%H
IR WSS N D 2 e =T FN—X MO

HWRAIT . ERESNLS 7 L BICEBAFEELTEY,
70 DR A SN %RITLZENNZERT 2 (Kumar and
Hirochika, 2001). RBIP ~—%h —Tl%, ERES DA M)
PCR HIRFEM ORI L L CHRIHFTRETH Y (Flavell et al.,
1998), B - i (8 2> D B IS B 72 AL AR DNA ~—
H—& LTEELL OEMTHRE SN TWS, #ilé LT,
=FrF ¥ (Kimeral,2012), V> =2 (FEHH, 2016),
~ . d— (Nashima et al., 2017, 2 & &, 2018), A F =
(Monden et al., 2014), # > %/ (Okamoto et al., 2023) 72
EORERHB.

XA Ty T TR E R FEINGT-10) D 7/ A
IEHA Iz, 34 HO RBIP ~— B —n3 ¥ Sh, #0
26 6 FEAHWAD Z &C, WHIRER 7 hFE, EAMR
fl 17 SLFE - B4, FF 24 SRS FETH DL Z LA
WEINTWD (5, 2015). LavL, FTEHRRIRT
B SN BERAAETH D TME P17 (o FArF= ®),
M PIOJ (AR A Faa ®) REHE L THWLENRT
WD BT BRRFIEE T T, Bk REORER
PRESCHFEEHEO - OIZE, 2L 05H0hE - ZFHEOERK
FRIRLHB PG 2 EST S & B, @l KE e RBIP
v —HRM AT R T ANEND D

AL T, MR COFEERINMELZE T 17
B - ROBLGTREH-ICHAET D, £2, RO
24 SFEA MR 72 41 SR - R A ERBIATRE e i~ —
=B L EEEZBHLNICT 5.

MBELVAEE

#Hal#H & & U DNA
PR BH IR IR R T JE v 7 — AT CHEAL S



NI BEMFEOE PL7) (Vo FAF = ®), [ P19)
(RUA baa®), ZLT, BRRKOME 9 5, il
11 %, iR 12 %, iR 13 %=, iR 14 =, iR 18 =,
e 20 &, iR 21 5, T P22, il 23 B, il 24 5,
TR 25 5, P 26 5, PR 27 5, 1 28 5D 17 AhfE -
Ha AT, S - RO E O AR D
DNeasy Plant Mini Kit (Qiagen) % A\ T%" 7 & DNA %HE
H L7=. #H L7z DNA % NanoDrop2000c (Thermo Fisher
Scientific) 2 VT BE &l 2 JI7E L7z,

PCR &4 E LU RBIP Y—H—0D#KRH

T4 ~—%y PIEEBL (2015 NI L -
JPACRBIP0001 ~ JPACRBIP0034 > 34 fE¥E % /-, 4%
RBIP ~—7%—{%, PCR #lEFEMA 209 ~ 335bp 12725
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125, 4 i@ 13 =, 5 i 14 2, 6 [WEP17) (o FLF =

®), 7: ik 18 5,

8: M P19 (AR T A b= ®), 9: 7l 20 B, 10: #h#8 21 B, 11: phE& P22, 12: i
{823 B 13: R 24 B 14: PP 25 B, 15: i 26 B, 16: PR 27 B, 17: M 28 &,

N: Z2HF 472 ha—i (H0).
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Identification of recently registered pineapple cultivars in Okinawa using
retrotransposon-based insertion polymorphism (RBIP) markers.

Ayaka Irei! and Takuya Kobayashi2

1 Okinawa Prefectural Agricultural Research Center

2 Okinawa Prefectural Agricultural Research Center Nago Branch

Abstract
We investigated the genotypes of 17 pineapple cultivars, including “Okinou P17 (Sun Dolce®) and “Okinou P19” (White Coco®),
recently registered in Okinawa Prefecture, using retrotransposon-based insertion polymorphism (RBIP) markers. RBIP markers were
detected at target sizes, with PCR amplification band patterns varying among cultivars. Additionally, at least 8§ markers were
required to identify all 41 cultivars, including the 24 previously reported by Nashima ez al. (2015). These findings support cultivar

identification for protecting breeders' rights.

Keywords: Registered cultivars, Protection of rights, DNA marker, PCR, Minimal marker sets
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Formation conditions and Problems of maintaining vegetable production areas
in small-scale remote islands

Taishi Arasaki

Okinawa Prefectural Agricultural Research Center Nago Branch

Abstract

The purpose of this paper is to analyze the formation and development process of vegetable production areas on small scale
remote islands in Okinawa Prefecture, and to clarify the conditions for the formation of vegetable production areas on small isolated
islands and the problems of maintaining production areas. In addition to analyzing statistical data, an empirical analysis was carried
out using interview surveys to study three production areas. The first is a pumpkin production area on the island of Kitadaito. It is
located in a remote area with extremely difficult transportation conditions. The second is a fresh vegetable production area on Irabu
Island. Freshness is an important requirement for marketing. The third is the case of the carrot production area on Tsuken Island.
This area has succeeded in establishing a vegetable production area, but is in the process of downsizing and regression.

The specific research results of this paper are as follows.

First, statistical analysis shows that while Japan's remote island agriculture is centered on the production of beef cattle and
industrial crops, the profitability of sugarcane, which has long supported the agricultural sector in Okinawa Prefecture, is declining,
and the introduction of highly profitable crops is important for the maintenance and development of remote island agriculture, which
is difficult to scale up.

Next, looking at the trend of vegetable production in remote island municipalities in Okinawa Prefecture, although some have
succeeded in establishing production areas, many remote island municipalities have yet to establish production areas, and even once
established, it is difficult to maintain and sustain these production areas.

Then, based on case analyses of a pumpkin production area on Kitadaito Island and an green soybean production area on Irabu
Island, the following four conditions for the establishment of a vegetable production area on a small scale remote island were
clarified. (1) the establishment of production and transportation methods and the selection of sales channels that enable a stable
supply even when production volume is low, (2) the response to the lack of social capital such as labor and facilities to support the
collection and transportation process, (3) efforts to maintain freshness and reduce transportation costs, and (4) the existence of
organizations that support everything from production to sales and the establishment of a production area system through these
organizations.

And finally, from a case study analysis of the carrot production area on Tsuken Island, the following four issues were identified as
challenges to maintaining and sustaining vegetable production areas on small, remote islands. (1) coping with the weakening of the
agricultural labor force due to the decline and aging of the bearers, (2) coping with the emergence of more lucrative industries and
commodities, such as dual-use fisheries and combined business sectors, (3) maintaining and updating aging irrigation facilities and
other production infrastructure, and (4) developing and maintaining leadership, including succession of leaders who have led the

establishment of production areas.

Keywords: Small-scale remote islands, Vegetable, Conditions for forming vegetable production areas, Maintenance of vegetable

production, Kitadaito island, Irabu Island, Tsuken Island

Name of doctoral degree granting university: The United Graduate School of Agricultural Sciences Kagoshima University
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Genotyping of the Y: Locus in the Yellow-Root Carrot, shima-ninjin
(Daucus carota subsp. sativus).

Ayaka IREI, Kazuhiko TARORA, Haruki SUNAGAWA, Daisaku YAMASHITA,
Tsubasa HESHIKI, and Naoya URASAKI

shima-ninjin is a carrot with a long yellow root. The spread of orange root contaminants is a serious issue for shima-ninjin
cultivation. In carrots, root color is regulated by the Y, Y2 and Or genes, and the genotypes of the yellow color have been reported to
be yyY>_ or a homozygote of wild type Or allele with yyy2y2. In other words, by identifying the genotype of the Y2locus, the genetic
mechanism of the yellow color in shima-ninjin could be estimated. Therefore, as a first step to clarifying the genetic basis of the
yellow color in shima-ninjin, genotyping of the Y2 locus was carried out. An investigation for each four yellow shima-ninjin and
orange contaminants using the 4144Apekl CAPS marker and genotyping of 186 germplasm, 166 shima-ninjin and 20 orange
contaminants, with the newly developed 4144BssSI CAPS marker showed that the recessive y2 and SY2 designated in this study were
existed. Furthermore, the homozygotes of SY2 showing orange root color suggested that SY> is also recessive allele and Or gene may
be involved in yellow color. To confirm the involvement of the Or gene and produce seeds without contaminants, an association
analysis was carried out in F1 progeny. All fifty F1 progeny, the homozygotes of the well-known recessive y2, had the yellow root.
These results suggest that the yellow phenotype in shima-ninjin may be determined by the Or as well as the Y and Y2 genes and

traditional yellow shima-ninjin seeds without contaminants are producible.

Hi# . Tropical Agriculture and Development 68(3):49-54 (2024)

Vinegar extraction from the acerola fruit (Malpighia emarginata) cultivated
in Okinawa, Japan

T. Hanagasaki

Introduction - Acerola (Malpighia emarginata Mocino et Seese ex DC.) is cultivated in Okinawa, Japan. This fruit is mainly used
for processed food. When acerola puree is produced, residual substances are typically discarded. These residual substances mainly
comprise fruit skin and are bright red. This waste product can instead be turned into an excellent product with value-added
processing. Objective - To utilize the acerola puree waste, we developed a process for extracting vinegar from it. Materials and
method - Acerola is cultivated in Motobu and Itoman in the Okinawa prefecture. The acerola puree was produced using Pulper
Finisher in the factory of Acerola Fresh Co., Ltd. Pulverizing acerola puree waste and acerola puree in spirit vinegar, vinegar extracts
were produced. Results and discussion - The vinegar extract obtained from the acerola puree waste is characterized by the
anthocyanin content (126.5 nug mL-1), ascorbic acid content (122.3 pg mL-1), malic acid content (78.7 pg mL-1), and its red color
(a* value of 16.77). The resulting color of vinegar fades at room temperature, and the anthocyanin content drastically decreases after
two weeks. However, refrigerator storage (4.8 © C£0.5 ° C) allows the vinegar extract to retain anthocyanin to some extent for
approximately 10 weeks and to remain red for 16 weeks. Conclusion - Acerola vinegar extracts are a nutritional functional food and
can be used in seasonings and food products such as salad dressings, fruit vinegar drinks, and alcoholic drinks.

HBL ¢ Fruits 77(2) (2022)
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The Change of Nutrient Components Contained in the Acerola Fruit
(Malpighia emarginata) Cultivated in Okinawa, Japan

Takashi Hanagasaki

Acerola (Malpighia emarginata) was brought from Hawaii to Okinawa, Japan, and has been cultivated for approximately 60 years.
The variety of the fruit is mainly sweet species and is cultivated in Motobu and Itoman, the Okinawa Main Island. Acerola is mostly
used in processed food and then, comprehending the change of nutrient components in acerola is really important. In the present
study, ascorbic acid, anthocyanin, and others present in acerola fruits were investigated depending on the maturity level of acerola,
harvest time, and cultivation place. From the result, anthocyanin contents in acerola fruit significantly increased as maturity level was
higher and ascorbic acid content significantly decreased in several months as the maturity level of acerola was higher but it was kept
to some extent over level 6 of maturity. And there was no clear tendency of polyphenol, brix, and acidity in acerola fruits depending
on the maturity level of acerola. In addition, there was no clear tendency regarding those components depending on harvest time and
cultivation place in Okinawa. Therefore, maturity level is considered to be rather important for the change of ascorbic acid and
anthocyanin contents in acerola fruits, not harvest time and cultivation place. And acerola fruits have abundant ascorbic acid
regardless of which the maturity level is in the Okinawa Main Island.

Hi B © Taiwanese Journal of Agricultural Chemistry and Food Science 60(2): 37-46 (2022)

In vitro antibiotic susceptibility of Erwinia sp. causing papaya (Carica papaya) black rot
in Okinawa, Japan and several pesticides effectiveness on potted papaya plantlets
before infection

T. Hanagasaki, T. Takushi, A. Ajitomi, H. Yamagishi, S. Kawano

Introduction - Papaya bacterial disease has spread all over the world and papaya black rot has been an epidemic in Okinawa
Prefecture, Japan. The pathogen is Erwinia sp. identified by phylogenetic trees of 16s rRNA gene and four housekeeping genes.
There is only one pesticide, Orthocide, registered in Japan, but it is not enough to counter the disease spread. Objective and method -
To hunt for other pesticide candidates, antibiotics were examined using minimum inhibitory concentration assay and resulted in
oxytetracycline and streptomycin strongly inhibiting the papaya black rot pathogen. Besides, the test using potted papaya plantlets
was performed in the condition the pesticides were applied before potted papaya plantlets were infected, using several pesticide
candidates. Results and discussion - Captan (Orthocide), mancozeb, copper (II) hydroxide, and oxytetracycline exhibited a preventive
effect on black rot on potted papaya plantlets. Especially, captan was found to be stronger when it was sprayed before the infection of
potted papaya plantlets with black rot. However, streptomycin did not. Conclusion - mancozeb, copper (II) hydroxide, and
oxytetracycline should also be approved to register as papaya black rot. Specifically, using the time of copper (II) hydroxide against
papaya soft rot is unlimited, and it would be useful and effective for papaya black rot by being registered for legal expansion.

HIBHL © Fruits 78(1) (2023)
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