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k"9 H > (Benincasa hispida (Thunb.) Cogn) O T— T LI TRIEIC K DFIR

TR - FERHA - EWIET - T - Ol

1 PRI RN TE o 2 —
2 RIS TE o 2 — B ST

HE #®

ko 77y (B. hispida) ORERZFEEF RO TH @AM ZRIET 5 HIUT, &S 80ecm Oz 727 — 7 /LA 1Nn THkbs
BT OHEE WS O ER B OWTEHME 21T o 72, FSEMEEIZOW TS, 7 — 7 /WAL TR 0 J5 A3 s W ks
L0 ob SEEASEREIRT L L0, HIAEAKIFICERK X, 52, WEIZBWTHLTF—7 Vi
SECHERICER e SR S s, 3AEMOBESBRO 5 B 2 ML, T — 7 T R ORIE S S VAR L 0
b B MIAA R S, FHCHEBEOEICNEENTE CTho7. MEICBWTE, T— 7 ML TR O L SRR
HUEE VSIS B L CHEICE S, Sih, ML, Adh, BERICOWTIRFLS L e o7z, BINEN RS E L A 5 BN
D—2E LT, T—TMENTIZED MU T OBEICKT 2 HBRBEOUENSZ Z btz 7 — 7 NV TFHORERA
WY T AU L (PPFD) 13, B FEH T - 720 IE 100umol m?s™ 2 B X 2 BN E SNZZ &b, T—
T AT CHES TGS WS IS i U TR TEROIEN A RICA A L0 < Bohb &2 b,
UEDZ &G, T—7 AL THEF T, HSWEEE L0 @AM E2 RIEICRBTX 5. 61, RIEDHMN
AR TE 2 & n, FEERBEOUGENRE Sz,

F—U—F: o5 XEH, PPFD, HESEEE

# B BN, F7, A FAOERKETCIIBRES 22
PICHRET D20, RBORELZ), 2T EER
O T, P A ORRBRIENEALTHY, JOWEBEKTFTAEZ VSTV EEINTWD (-

ABEFICHBANT X (2.52) AL, —FH7Y EF, 2010). 2O XIS CHEOELIZASE
BEMEZEH LIS ThbhTWna . EEHEIR BIONEICEELRZTERDHY, by HrOT—7
10t (2013 ~20174F) L7 -> TRV, MK AL TR I B W T HIESDOEENREIND.
O HHFE 1K 700 ~ 1,000t (2009 ~ 2018 4E) D IF ZFZTCARRETIE, TN THEICBT S
ERIZVWTHER LTS JABXhbE X & T A ORI OREE &2 £ T 720, (EERESOFM
DN AEMER ) . B MU B WV IR AT RIS M ERIERETHEZITY, E2AbE T3 FMOHK
BEWREMIbATEY, ZICHiERLOHED % ERABRZBELT, REBIVME~DEZEBIZONWT
BAMLE D52\ RN End, HEOEELTICE FELEZOTHRET L.

WTHBaEEARE W L AEmICHRENEE2E R
T 5%, HEOWGENEZZVIZLH TWD. it
o —EOAEE T, FHAEEEEBETSENT
OB OT =T ML TCHBEEZRATNWD., T —
TS TR &, B o EME, T E LIICHE
5l L, T — 7 IR 724 ECHE VB & RAR
WHEETAHETHL (K1), 7— 7 /A THes
I, HUEWARESICHE R TEEMEAEL 2D, FH
E¥ORBEEESTHLOETREND. EEE D
HIE, [7 =7 A, THEES T HE Wk L b

CERPRTCE D) Lo LARE OB, KEECO gy gy - AT THE(A) B EURELEE ()
RBEE DI BAR OB 51D DAV TN DEAR




MHRBLUVFE

MH

ARF ¥l L) #AARE LI by AU
fE T~ —R—) AL, KHE2~3 KoM
EREA L. BRI EERER~—Y Th 2 iR
BT —EHEBEXFTANONAT AIZBWT L
B E:, R, TEMREEMA CIToZ. Y
A ABEICUV Iy M LEPO 7 4 VA (0
T RHIIHa—F, EA0.075mm) #EIELL.
L BRIC 2 A3, MEliEs A N—< L F THEL,
WX B O R — &2/ L.

T—TLOMR

TNV OERITSMEE ST (S 22mm)
BLONRAS TEERICEEST 554 77 1 2%
TiTo7. BAlsmXEHD6mDOEHFEEZIED,
FiO1.5mBEITEIN 80cm &7 b K HIT M
RO O, AT 30em BBEE THBRAAL
TT—7NEEELE. T7—700 LEIZHEE R E
T570, METHLX2DHELHICELD 60cm B
WP RICARD RS AL FEBE L. MBIT6E
BREENE (¥ "l YAy b, HAEV 2cm
X 2cm) OLOEMEHAL, FER N FTA T ITH
E L.

BBREOME

Febr R BR I1T 2015 FEFE B 2017 4EE & T 3 FEME
i L7z (£1). RBRRIET — 7 LS TRBERX (L
T, 77 K) BLOIEITOMEWHEHEX (LU,

HEWK) 2R T2, SFE LS LI 3m, B 3m
L, BEBELLTITOIIA/MTHEBLE., £
TR AN A (8m X 30m ; 240m*) E 72 0F
WG 7N A (6m X 30m ; 180m?) % AV 7.

HITHELUVBEEE

HEWKIZTAEH TEREZHEL, — KM
es~6 RN TE L, 77— 7 AVKIIMAND
MEECIE kA EZRELR2AEEICEKEZ
FHol L, ANE 16 MRE TEREZHS L T— &M
BS~6AR{MNTE Lz (K2). MEfEiz 2w Tix
N:P205:K20=15:15:15kg/10a & L, ZEBHMHHE DR
RE 0D V& 1 7 i R B 3 ok T A (v R R AR K D
B SR BUER, 2014) IZHES W TIT - 72,

% &/ 88 o Ll 5 =

FEARORET “ob & L ERL, F
BERBGOFMAEEN TR L (F2). /F¥E
BAFR ORI OW T, HEBMETHOAET A~
LB T DAEEOM LB X OE#E L ~DRE o7
HIZE Y AN SN ZBRFEMFIETHDY (RHT,
2002), REEICBIT 2 HHAHEOFTMICBNTD

SOL SEEPHVLENTWS. FHlxIE, P~ koA
AU A X —8E (Pa - A, 2005), Ao

HISE W (&1 5, 2006), AA W OMIRFEE (3
i, 2013) FETHOL IHHIC L HFMAITHLI T
Do RKWEICBWTIE, MU HTORERRE 2 4E
ULBFET D40 BMH24 (A; K 177cm, B; &
F165cm) Z#BrE L Lz, B E b 1 RRIX
(30m* ; 4 Bk) DR EIZOWTHEDOKREEEXE T

®1 ABRROME

INDADFEFEE

1 RH=Yn

s T-ILE  AEADRITRE QM2 RAE 20151155 2016/1/6~2016/6/6
WE WK BEAAMTN\DRIZEE 2% 3 &E  2015/10120 2015/12/16~2016/6/6
TILR  HEBRERE—DOO 4

2016 WEWK BE/AMTNHRZEE 2% 4 RE 2016/10/18 2016/12/9~2017/5/19
TR  HEBRRZERHLD

2017 WEWE  AEAORICEE 4% 4 R1E  2017/10/16 2017/12/11~2018/5/22

FINGADRES(E, AR/ DR (8mx30m;240m”) , #5784 F 7\ R (6m*30m;180m’)

=

K2 T THEOEHRDESI(A), EHEIAHZDOHF (B), PPFDBIELIE (C)
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A 1 Eof- RS
B 1 hVACY <3
C 3 IHLEBTEHBY
D 4 BEBEHT LEEEGEE
E 5 BEMIEL EAEEGETE
F 5 LoMAREZERS (HhHhEADLIVTLNDS)
G 5 BEMIELRETLAEE
H 6  BEHFRECLAENR
I 6 AL ET L AL RGTR L:
] 10 BERCEF-hET LAERE

‘RABEVFHEREEEERL TLI7AY MES L UHFAETEERENAREN E£RT

NI AT (OLYMPUS &, STYLUS TG-4) T
Gk L, PrEBFMB X ORERKEZMELZ. X
CBWT, BERICHIELAEER X OESEKOH N
SEILL AT BELHRIEL L, FITHTDO O
WA, WEERET LI AMIEL Lz, A
T—T7NVKEE2017FE2AHTHIC, HEWVWKE2AH
8 HIZATVY, &HRBRAIX & & PBRF 12 2 BIFEHE L7z,
O SHREIL, | BEICEEB AR L TEOREN
B L 72 2 Fr B i ThR L T BARE R B o
PR AR LT, ERBOMOBFIC LY BB LE.
Fio, TORBNHILL BRI I 5 P ERE o
B EEERREBOEAL LTRLE., &6, TE
R fE] 2 PR EBCBCCTER U CHEZE 1 B0 72 0 oo pir BEIREH]
AEML, FEMERLLTRLE.

INERE

IV BT, REEN I SkgBEICHEELEZL O
FEEREEZ 30 AU ERBLEZLDIZSONTITS
7. BETOWNHEHOERE EILIE2Y (SD-8, ¥~
M) CHEL, HRNCHERH L TRINEEZ R D .
FRIAMMBEKEZ B, Sk (Adh, B) &
Mok (S &b 2 ~ 3kg R, M &3 ~ 4kg Kiii, L
Ddkg DL E) 12 CHEF L TRIEIZSE D 5 FE
Axm LTz,
—TLOTHOXROAE

T NRICBT AR EToREGRAE R T
WEE (PPFD) (Z2WTIE, BEE DO ETF 10em 122

Ji o> Eo

YEIPPFD o ¥ — (FEA, 2017) #&%E L CHIE
ito7= (K2). ~_XUA PPFD & v ¥ — &%, <
B OMRAEOFEHICE S 18mm, §E 10mm O /N & >
TF—=NoNnERERTHY, RFMNDL O EER L
TUMET 2 ENTELEBTHDL. HE LD
I PPFD B Y — THERIT Y 72 D K2 & O H 2
ek L OEELEZHE L, B P CRE OB IR
BIXOUAR—< L FEHDREN D ORH % & Ttk
GLYeZHPE Lz, MEHITIBRTH 722017 412
H 21 H, 20084 1 H15H, 3 45H, 44 23H
?D10:30 ~ 15:30 ([2FEME L7z, 7ok, WMEFETE
4 1 1E T1F-7-. PPFD OMERNCHE 25 H L,
BERMICED5EAE2 R L.

Fl, TN TEHONENYEAEEICEORE
HHET DN EWMRT DD, bUATOEDNAK
BWEAZNE L. =St E AR I DV TR BEHRIC
L CHAEL (FEIS, 2010), W2 ToE
FE A RS A ORI E v A 7 & (L1-6400, LI-
COR, Inc.) IZX W MELE. HMizk LR cBY
TEMM»S2r AL ERB LI Ny T E25t5 L L
10:00 ~ 12:00 OMICEm KRS+ EZ T 5
BREEIC & D MBS RN 2 B E 2 T 3 & H LU o J BH 3
WCOWTERD LM Z Y —7 F v N — TR,
St 38 2000pmol mPsT' Ay S EICAL & CTHIE L
oo V= F v =g+ 522 50E, WER O
RKEGMHEIZHEDLHE, CO2RE 410umol mol”', F8x%f
M 47.4%, HEIR 23.0C & L7,



£33 TILRBLUHEVROBEEEEICETHO0SEHE LU ERRH

1#&rY

EEZBDEE (%)"

. o FEHH BERY FERE Obd
wBRE WEM RBR FEBH o v jomcr
@ o TR BB BE 4, 5 ¢ b B F oG oH 1 J
A | EE F—JILK 565 167 34 0.75 2.1 0 708 O 0 292 0 0 0 0 0
HE VR 438 97 4.5 5.2 0 10.8 0 0 16 0 18.1 437 256 0
2 EE F—JILK 401 119 34 0.79 2.8 0 528 0 1.3 459 0 0 0 0 0
E WK 599 140 4.3 53 0 124 0 0 1.0 0 4.0 612 214 0
B | EE T—TILK 673 148 4.5 1.00 2.1 0 724 0 0 276 O 0 0 0 0
HE WK 774 171 4.5 5.8 0 28 0 0 0 495 0 0 366 11.1
2 EE T—TILK 600 136 4.4 0.99 2.5 0 622 0 0 378 0 0 0 0 0
#hE VX 683 154 4.4 53 0 37 0 0 0 540 0 0 417 O
2 A BR177em- BiE, B:BEK165cm- BiE
Y F—TJILK, #EVVRELTHRERK (30m’;44k) DK EHS-YDIE
IR =Y AT E R = PR E R - B A
Y ERMEA=T—JILRO IR LY ERR - #EO R O 1M =Y A E RS
VOLIEEHIF. EREOHERRBEERECRLTEZEBOTMAZEL. SON-EE2EDEORMICKVER

" EREZOEE (%) =EBBO KRR - BT ERRE x 100

o E
T2, EHEB IOEREREC R LE. £,
F P o Student D t FHREIZDWTIR ] (version 3.4.2)
EHWTIRfT 21T o7, ELEDEOT —ZITO0
T E R AR I RE LTz

#w R

EREBOERDR

T NVROFBHABROKFEOBREEHET D -
O, FEMEZEICS W TIEELS MO Z T
OL XK ERDIZE DA, HEWKN5.2~5.8

THo=DIZH L, T—7IVEN2.1~28 L7y,
T AEN S BIREKRT L (R3). a0 EE
KL, MEVWK T, HEBEMAHEHO KX WKSF

~ I BE¥EES %@8%ukéﬁbfy#ot@ﬂ)
*ji T—T7INVKTIHMNLES (K45 B) B85~7

I, B ETEZES (K9 E)ﬁ>3~5¥UT%U
Ei F~JIZOoWTIEHBE Lol (£3). g
WX T, #BE A BNPEC EEEZIET 2880
HENZPoT-DIZH L, #REB CIX LN X
BOEIEN S ol T—T7IVXTIL, WA L
LI HLEBN LW EHm T L (£3). £/, 1B
N OFAM & L CHT ERF 3 X OB E R & T E
LizE A, MEWRKIZHT LT =7 VXORME1
M7= T ER I OEIA 1, BEERE B RS R
o THEY, HE 177cm OWEHRZE A IXFTEEER O F
BM2EBRERTLIZOICK L, &E 165cm D #ER
#H B CIIATERM OB SIIZIEEN -T2 (F3).

g 1.4

T =7V OFEMHO 12 A&, #iEW
X &bl L C 2016 fF LR L OV 2017 R FE D 2 2 4R,
HEICHEMLE (4., 21 AOT—7 VRO
WEIZOWTIZ 2016 FFENAFEICHM L. —F,
2017 R T HE WIKICx L THEZIT 2 FAI%ET
bote (F4)., &b, RIEOEFHTIX, T7—7
SV T HE WX & X T 2016 4RSS 5.9t/10a A E
WCHIN L, 2017 AR BEEIC O W T A BEEN RN E D
OEEMER Th -7 (£4). it,%%@%%ﬁm
SNWTIE, T—7AXKOMEI, RBREIC L
LOXNHDHHOOHEE WX ﬁLTL%$#ﬁf
E <, SEh, Mdh, A S, BEHICOWTIXRESE & 7o
7= (&5).

T=TLOTHOE

T =7 NXIZB T HEE¥%E T 10cm Ot (PPFD)
%, 12 A7 53 A0~ 100umol m?s'2317.6 ~
26.6% T, 101pmol m?s™' L EA373.4~82.4% Tdh >

7o (F6). —FH, BEOHNMIGLE THERNZ
<Tleot=4 AiCiE, 0~100pmolm?s'230% T, 101

pmol m?s™'BL EAY 100% & 72 o7 (F6). 7—T7 VX
DREHE T HE TRV PPFD AR <,
RO EN L 7.

¥, bUA O RNTONEREEE, PPFD
100umol m?s ' M HEFIZ0.2umol-CO2 m?s™, 200umol
m?s” ClX 4.3umol-CO2 m?s™' & 72V, 100pmol m™s™
DETEEMERZEAL 2 AR TS



F4 T—TIEBLUHENRDLINE D LLE

#URZ (t/10a)
HBRFEE HRR
127 1A 2R 3A 4R A CH
T—TILER 2.10.2 0.7+0.3 2.9+0.5 6.4+1.2 6.5+0.9 18.6+3.1
200 #hiE VK 1.940.1 0.8+0.1 1.7+0.5 1.2+0.7 5.50.7 4.0£1.5 15.1+0.8
F—TILR" 25:04" 2403  24:1.0™  23+13™  40:03"™ 34+09"  16.9+1.0 "
206 #HiEWRK 1.7+02 1.30.7 3.1:0.7 0.5+0.8 3.4+0.4 2.2+1.0 12.120.9
FT—TILE® 22+0.1%° 1.9+0.5™  1.8:02™ 4.1+0.8™ 5.1x03™ 3.6+0.7™ 18.8£1.3 "
2007 thiE VK 1.840.1 1.8+0.4 2.0£0.5 4.00.1 4.7+0.8 2.4+0.9 16.6+1.9
‘HEVWRIZHT BT —ITILEDOEEEZE T (Student's t-test, *;p<0.05,";p<0.01,"*;p<0.001,n.5.;no significant)
£S5 TIILRBIUHEVRDERHAIE S D LB
i i R (%) R #% (%)
HREE HERR
Adh Bdn Sk M Lk
T—TILER 78.7+1.4 21314 23423 79.3+7.6 18.4+6.1
200 #HiE LK 83.1+2.7 16.9+2.2 0.5+0.6 60.7+6.1 38.9+5.4
F—TILE" 81.5£5.3 ™ 18.2+4.9 ™ 1.1£0.4 ™ 61.2+42 """ 37.6:4.0 "
206 #iE LK 77.1£53 21.4+4.5 2.1£1.2 84.3+5.5 13.6+5.2
F—JILE 79.8+4.7 " 13.8+3.7 ™ 1.6+0.6 ™ 67.3+3.2™ 31.143.1°
2007 #iE LK 71.6+3.3 19.6+4.7 4.042.1 74.9+5.9 21.1+4.9

‘HE VR T HT—TILEDBEEEERT (Student's t-test, “;p<0.05,”;p<0.01,"*;p<0.001,n.s.;no significant)

F ®

% & R o B T2 B

T — 7 VXK O EANEE TR AR O K E VAT
JEEE, LN BBIc oW TIEHB LR 2D
HEE WK & LT, o6 S 5 BRE/RTL
(£3), DHAHOBEPOBRENA SN E Lol
INETIRLEHEME H W N U H ORI
BT, REdF I OULHE(FE 3 0 55 8 R 55 o 4 i 73 Hh
EWHEICHRTEAT 22 ERHERINLTEY
(KA B, 2010), LN THIEZZR 22 LDODT —
TIUALSE THEEICB W TCHL WAL DR BB O L ENR
oL EnD, KB IXOIHEEEIZONTD
FEEAHORBAK ONIbDEEZLND.

o, FESRLELTHEVRICHET 2T —7
VX DOFFE 1S OFTERH OS2 HHE L
ME, T OE S 80cm ICB W T HEIC/EE
MRICENB NI Z LG (F3), EXFHEOY
ELEEROR S OMBBIEEDREZ D 5 AT HEN

NoHdHEEZEZOLNTE., A FTOEBAEIEICEBNTIE
EEZOZEMN165cm B L O 175cm DA, K
DEENE o L /NS RAFEIFH ORI & 95 ~
105cm B L TUN105 ~ 115cm EHEI L TWv 5 (RIS,
2000). F/o, MREAE THTABAENOEEXEROR
SEEZBZ DA, E¥XE0E S O MRk
LZOEIChrmSETorEEanNTEY (E
LGB, 2013), MU A DOT — T AL THESES
CEWTHLHREICADE THREROS S 2MEIT5
LT, AIEEME BB OREG AW S LCE
WETL, (FEER2METDHIIENTEDI LD
EEZLND.

ASULLtoBREEGHSER

ARFZEIC L0, T — T AL THE T HUE VIR B
W U CRIZE DL E ORI &A1 & 5 B ik T
HDHZENRENT (F4)., T—T VAL THEE T
IR THICERMRS D Z 2ICEY, BETEHOE
DZHEOH NI L OREE T D L5~ o &k



&6 T—TILRIZEITEEE LT D PPFD O #H

PPFD M&ERIDEIE (%)

AER RERE

0~100 101~200 201~300 301~400 401~500 >500
pmolm?s’  pmolm?s’ umolm?s”' umolm?”' pmolm®s’ pmol m?s”
% LE10cm 0 0 2.3 3.3 5.6 88.7
2017/12/21
% T 10cm 17.6 449 20.6 15.9 1.0 0
% E10cm 0 0 0 0 9.3 90.7
2018/1/15
& T 10cm 26.6 29.2 18.6 229 2.7 0
% LE10cm 0 0 0 0 0 100.0
2018/3/5
% T 10cm 24.6 74.8 0.7 0 0 0
% E10cm 0 0 0 0 0 100.0
2018/4/23
% T 10cm 0 98.3 1.7 0 0 0

OEmEEVoEREREOUENEZILND. T
BOWEMARAKEZED THILICAD THD Z &
e THY (GEH, 2018) , by H DA
OWTHEEEEEZDND. AEORE, 7—7
AL TR BEE OB T o St B, W E A EIZ
100pmol m?s' A2 HHEN THLU L TH o7z (£
6). kv H X PPFD 100pmol m?s'~200pumol
m?s”' O EH T, RIS U A BGE FE 23 #E
T 57, T—7 IV PO CIIR IR 4w L
TEVEZLDOREEZZITHZ ENAKEDH NI
HETD2b0LrEBEZLNT. £, WERITEEN
WINL7Z &hn (F6), HHEICOWTILEERRE
THILETHRREZMRET 22N/ TEDESZEZD
N NI H DT — TN TR ETIE T — T
O L TMiE»SMEEREICAED R EZ T O D%k
BEOWEN R EIN-. BiR LB E W
NU AT ONRERSE (KA 6, 2010) X, 7—7
L THEE LT R D b DD NBREN Y HE S Ll —
FlELTHEFON, HEWHEEICHELTI12 AL
ORI K ORI & o> B INE 1) 25 i RR S
TWa. AR EE D DHEFRO— DI HED 72
BZZTH52ENFTFoND. Fa v JIZBWTIE
3 JE K 50em/s ~ 100cm/s O fE R M A% 1T 5 2
& T T R FE O I A B MR S T A B
BDEAFTLZZERMERTWD (KK B,
1970). 7 — 7 VAL THEE E X B E A iz
SEARE S 1T, HMUE OB I B L CERS 2N DL
BIZHDZ Enb, BRENEE I TN MHE R
FOR A= 5 2 & T bR EOELY A B MR X
NTWDABEMELRH D EEZ DD, ZLb DRE,
T =TI TR TR, R TR oEOZ RO
W, BRtEoREREENIERT L ZETHY

A2 OIE LR ERIN S, R R E O BN
MICEBELZEEZLNT.

PLEDZ b, T—7 AL THES 1T HE Wk
BB L CINE A D T 2 & 72 < J7 B A &
TELREFIEEEZOND., FUA U ESBLLE
MIWCAEFEL, HL T 20X, 7—7 kT
HEEZ T Lo L L i@ aH oEic B 5 8%
FEMGAIICE D ANTWS ZEMEETHDLEEZD.

W =

ARAFTRIL, RBRUERE (b T 07 —7 it
ST HEEEIR oML L LT, 2015 ~ 2017 41T,
WAL 7 T o R AR Rr AL e S 3 (o 4R B
FERIHEME A AP 4) 12k FEhi L. BIHFHEIC T
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Advantage of High-Bench Wax Gourd (Benincasa hispida (Thunb.) Cogn)

Eito TSUCHIDA', Motoaki HIGA', Maro TAMAKI', Hiroyuki SHIMOIJI?, Kazuhiko IYAMA®

1 Okinawa Prefectural Agricultural Research Center

2 Okinawa Prefectural Agricultural Research Center Miyakojima Branch

Abstract

Wax Gourd (B. hispida) cultivation in a greenhouse using an 80-cm high bench was compared with ground-hugging cultivation
regarding working posture and yield. In the leaf removal motion, the high bench reduced the working posture index of workers by
50% compared with the ground-hugging. The total yield of the high bench for two of three years was particularly increased than the
one of the ground-hugging, and the first half was remarkable. Furthermore, the high bench led to a clearly greater rate of L-sized,
such as size of largest fruits, than the ground-hugging. One of the factor that increasing total yield of the high bench was considered
improving light environment in leaf canopy. Result of measurement of the photosynthetic photon flux density (PPFD) into leaf
canopy, which is under the high bench during the cultivation of first half, the value was more than 100 pmol m™s™', which suggested
that using the high bench is improved plant lighting. In addition, the cultivation of the Wax Gourd using the high bench would be
able to obtain much of light for photosynthesis.

Key words: working posture index, PPFD, leaf canopy
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Effects of pre-cooling before packaging on the greening of the traditional Okinawan vegetable
“Shima-ninjin” (yellow oriental carrot, Daucus carota subsp. sativus)

Goki MAEDA' and Naoto HIROSE'?, Satoshi ONDA’, Moritoshi Tamaki*

1 Okinawa Prefectural Agricultural Research Center, Regional Agricultural System Section
2 Okinawa Prefectural Agricultural Research Center, Regional Agricultural System Section
(currently Okinawa Industrial Technology Center)

3 Okinawa Prefectural Agricultural Research Center Nago Branch

4 Okinawa Prefectural Agricultural Research Center Ishigaki Branch

Abstract

We investigated the effects of pre-cooling before sealing packaging on the greening of the traditional Okinawan vegetable
“Shima-ninjin” (yellow oriental carrot, Daucus carota subsp. sativus). This study revealed that packaging after pre-cooling slightly

suppressed the progression of greening of “Shima-ninjin” compared with packaging without pre-cooling.

Key Words: light exposure, sealed packaging
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First report of mango (Mangifera indica) stem-end rot caused by two
Diaporthe species and their susceptibility to procymidone

Atsushi Ajitomi, Ayaka Minoshima, Tetsuya Takushi, Hanh. H. Truong, Atsushi Ooshiro,
Maki Yamashiro, Chiemi Arasaki, Yuuri Hirooka

In July 2013, a severe postharvest rot of mango fruits (cv. Lippens), with symptoms identical to stem-end rot caused by
Lasiodiplodia theobromae or Neofusicoccum parvum, was found in Okinawa Prefecture, Japan. From affected fruit, Diaporthe
species were consistently isolated. The isolates reproduced the original symptoms in healthy mango fruits after inoculation and were
re-isolated from the inoculated fruits. Based on morphology and a phylogenetic analysis of rtDNA-ITS, CAL, H3, EFI-a, and TUB,
the isolates were classified into two Diaporthe species (Clade I and Clade II). In terms of susceptibility to procymidone, a registered
fungicide against mango stem-end rot in Japan, the two Diaporthe species were less sensitive than previously reported mango stem-
end rot pathogens and had MIC and EC50 values higher than the standard concentration applied.

Hi# : Journal of General Plant Pathology 86:237-244 (2020)

First report of powdery mildew of mango caused by Erysiphe quercicola in Japan

Atsushi Ajitomi, Tetsuya Takushi, Yukio Sato, Chiemi Arasaki, Atsushi Ooshiro

Powdery mildew disease was found on mango (Mangifera indica) in Okinawa Prefecture, Japan, in April 2013. During and after
flowering, infected panicles, leaves, and young fruits became coated with a whitish powdery fungus. Fungal growth was usually
severe on panicles, then plants became brown and defoliated. The fungal sample collected from conidia on diseased panicles was
identified as Erysiphe quercicola based on morphology and rDNA-ITS sequence analysis. Inoculation with the isolate reproduced the
symptoms on mango leaves and the fungus was reisolated from the inoculated leaves. In addition, the fungus infected Japanese oak

(Quercus crispula), konara oak (Q. serrata), and ubame oak (Q. phillyraeoides). This is the first report of powdery mildew (udonko-byo
in Japanese) on mango caused by E. quercicola in Japan.

Hi# : Journal of General Plant Pathology (2020) 86:316-321
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Vinegar Extract of Fruit Waste from Juice Production Using Tankan
(Citrus tankan Hayata) Native to Okinawa, Japan

Takashi Hanagasaki, Naoto Hirose, Goki Maeda, Satoshi Onda, Koji Wada

Almost all processing residue from tankan juice production are wasted; therefore, we developed a vinegar extract derived from
this residue. Vinegar extract was produced using the direct pulverizing method, which was characterized by a yellow color and had
the highest aroma scale, low bitterness, and various components, such as polyphenols. Vinegar extracts produced by other methods,
such as the stirring and soaking methods, were not as yellow as that produced using the direct pulverizing method, yet they included
a group of functional components, polymethoxyflavones, such as nobiletin as well as monoterpene alcohols that are classed as sweet
floral, such as linalool. However, vinegar extract produced by the soaking method contained few monoterpenes, such as limonene
that do not have a unique citrus flavor, and may be more favorable for use in drinks and seasonings. Therefore, depending upon the

desired final product, any of these vinegar extracts may be used.

1 : Food Science and Technology Research, 25 (5), 667-676, 2019

Development of truss structure greenhouse materials having lower costs
and strength against typhoons

Maro Tamaki, Takahiko Shinjyo, Tkeshi Shikanai, Shiro Tamaki

Japan’s only subtropical region, Okinawa, is struck by 3-7 typhoons each year. Although greenhouses using wide flange beams
(H-steel) as supports have sufficient strength to withstand pressure from winds of 60 m s-1, such greenhouses are too expensive for
most farmers. Moreover, some have collapsed in severe typhoons. Our newly developed greenhouse combines cost reduction and
reinforcement, adopting a truss structure instead of a rigid frame structure with H-steel. Instead of iron, a nylon resin that is both
lightweight and inexpensive is used as the material for ball joints connecting bars to construct the truss structure. Results show that
the greenhouse has durability under 70 m s-1 wind speeds, offering 30% cost reduction compared to existing H-steel greenhouses.
Damage to the greenhouse frame has not occurred to date, but this greenhouse was struck by a typhoon with wind gusts of 60 m s-1
or more during the seven years since its construction. The original axial tension strength of the ball joint at the time of manufacture
was 78 kN, but some ball joint axial tension strength has decreased to around 50 kN. Moisture absorption in the joint from the
interface between bars and joint decreases the ball joint strength. We discuss the causes of decreased ball joint strength and the

overall importance of cost reduction and reinforcement of truss-structure greenhouses.

Hii : Acta Horticulturae 1107 3:31-36(2015)
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Daily CO2 Changes Monitored by an Environment Sensor Unit in a Greenhouse
with Bitter Gourd

Maro Tamaki, Masaki Hirata, Naoki Taniai, Moritoshi Tamaki, Toru Akachi, Usui Takae,
Haruki Sunagawa, Hirotsugu Inoue, Akira Kaiho, Shiro Tamaki

A non-aspirated air temperature and wind velocity sensor (NATVS) developed by Okushima et al. (2014) can measure wind
velocity and temperature. The air temperature is calculated by measuring the temperature drop after heating a 30-um-diameter
tungsten wire for a short time. The wind velocity is calculated using the electrical resistance of this wire. Heat transfer to the air from
the wire is calculated using the King equation. We extended the NATVS for use with incorporation with sensors of solar radiation,
temperature, CO2 concentration, long wave radiation, and humidity (Extended NATVS). High-precision sensors of many kinds are
necessary to increase the yield of horticulture products necessary to control the greenhouse environment appropriately and to analyze
a greenhouse environment accurately. However, these are generally expensive. The extended NATVS is inexpensive. Using extended
NATVS, a case study was conducted in a greenhouse with Bitter gourd cultivation. Generally, Bitter gourd farmers in Okinawa have
continued ventilation during nighttime to control

crop diseases by producing a low-humidity environment in the greenhouse. In contrast, to increase yields and to maintain disease
control, it is desirable to store CO2 occurring from respiration of the crop by having no ventilation during nighttime. The amount of
CO2 occurring by respiration of Bitter gourd can be stored in a greenhouse at night. Moreover, it is effective that crops be illuminated
during that time so that the stored CO2 can be used for photosynthesis. We used the Extended NATVS to

measure environmental factors in a greenhouse. Results show that farmers must improve the timing of film opening. Although
farmers must consider the effects of solar radiation, the film probably must be opened by 10:00 a.m. One benefit of this method is that

CO2 storage increases approximately 10% per day compared to opening of the side film at night.

Hi# : The Journal of Applied Science and Computer Science Publications
ICIIBMS 2015:109-112(2015)

Net house crop protection effects against salt water and strong typhoon winds — influence of
wind speed and salinity effects on plant leaves

Maro Tamaki, Takae Usui, Saki Akamine, Shiro Tamaki,
Jyunichiro Tsutsumi, Tadashi Takakura

This study was conducted to measure tolerance limits against wind and salt for Bitter gourd and chrysanthemums. The production
of these crops in Okinawa, which are struck by many typhoons annually, is the highest in Japan. For cultivation, widely used net
houses have contributed greatly. Wind resistance required at the time a typhoon strikes leads to lower wind pressure. However, net
houses allow wind to pass through the net in the houses, which causes damage to crops. As a result of this study, The maximum wind
speed at which bitter gourd can be protected from wind damage is about 5 m s-1. Conditions at wind speeds of 8§ m s-1 can protect
leaves from wind damage if leaves can hold without fluttering. However, bitter gourd salt resistance is insufficient against airborne
salt amounts: a NaCl solution with concentration of 0.3% or higher caused damage to leaf surfaces. Chrysanthemums have superior

wind and salt resistance compared to bitter gourd.

Hif : Acta Horticulturae 1170:821-827(2017)
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Comparison of solar transmittance through a small single-span greenhouse
covering by diffusive and clear films

Maro Tamaki, Takae Usui, Tadashi Takakura

This study was conducted to clarify, as basic information, the difference in solar radiation in greenhouses used widely throughout
Japan covered by diffusive film and clear film (ethylene-tetra fluoro ethylene copolymer, Fluororesin; AGC Green-Tech Co., Ltd.).
Global and diffused solar radiation (global solar radiation = direct solar radiation + diffused solar radiation) were measured to
compare these films transmittance characteristics. Each 6.0-m-wide greenhouse had 1.8 m eave height, 3.0m ridge height, and a
9.0-m-long frontage. According to the films’ manufacturer, the global solar radiation transmittance of each film is 90%. In each
greenhouse, to investigate whether solar radiation is increased by reflection closer to a surface covered with film, a solar radiation
sensor was set at equal intervals on the north side, the center, and the south side. Variation of the three measurement results was less
for solar radiation using the diffusive film than that using the clear film. Comparison of solar radiation effects on the clear film and
diffusive film on a day with high direct solar radiation revealed that the overall solar radiation for the clear film became higher than
that for the diffusive film, the difference between them reached approximately 10%. In contrast, when the proportion of diffused solar

radiation was high, the solar radiation for the diffusive film was higher than that for the clear film.

HidiL : Acta Horticulturae 1227:213-219(2018)
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Field Observation for Wind Forces and Windbreak Effects of a Net-House

Maro Tamaki, Hiroaki Nishimura, Takashi Maruyama

The wind force acting on a full-scale rectangular net-house of which net has the solidity ratio of 38% was measured during a
typhoon. The average wind force coefficient on the wall was 0.6 for the windward side and -0.2 for the leeward side, which were
close to the results of the wind tunnel experiment. The average wind force coefficient of the roof was 0.02 in a fine weather condition.
However, it remarkably decreased to -0.3 in a heavy rain condition. It is considered that the clogging of the net due to rain formed a
solid sheet of water changed the wind forces. The other method of measuring wind force by using pressure sensor confirmed the fact
that heavy rainfall can effectively affect to the wind force of a net-house. The windbreak effect of a net was also measured during

strong wind.

H i R TSRS R SCE 26:252-258 (2020)
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