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Application of pine sap essential oil improves the yield of summer spinach
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ZIZEHUT 400ppm ORHERE I A B BERBC 35 (ZHcfi ) . WREEET 2 (i), #ofi L2y (IR ) &)
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1. #&

ALY v (Spinacia oleracea) X7 H YR} D
BT, 2011 FITIFEAE TERO L W 72 v ERK
1. 2kg BB SN TND (BMKEEHRFT —4 RL:
http://www. maff. go. jp/j/tokei/), w7 LY 734 R
DI 156 — 20°C & IrIn R Rk Z if e /o, £
OFEZTH - XS BEIKIEET 22 & TI1H, &
MNZ 25C% ERASIRTIEAFESMEI S TLED Z
Lt UhE 1999), AMLETEAY LY U a2 H
WNCBET 2 Z &MLV, 2020, BHICEEY b
Y UDTGA~ORFEEME T LT LE S, —J7, dtifi
ETIHEOKEN BRI TH D720, BISIICHZ ]
DRY LY TAEMTON TN D, ZOREEDE
AU LYY oid, RS OBR T, & THEETHRE
INBHID, EEEPLBER SN TS, LaLan
5. ITRTAERE T L ERICEm R 26°CE M2 5 A
DfEE (RFAMIEERT  URL: http://www. jma—net. go. jp/
obihiro/) . ALHEE O B O KMGESAF R IR IR BREL % i
PR LY IS TUT LLRIFLIIFE AR 2o
T&E, EBRC, EHOMEIC L AmEICS N THE
R LY OWNERRENMET L, EENRLZEIT
LEVHBENRTTETND (KIE  2002),

REICITE & 2MEY I E & it 35 2 & <,
ORI O A4 K &2 I £ 7213t 2867, Theb b
BAERR S5, BIZIE, 7 VAOEFIZFFITE B0
VARTUEA RERINT 5, ZD78, RAE S v7z J&04
MTZ OWEOEN 22T, ZEBOERNMEESND
(Fati s 2005), F7-, MUEAEMAOBNI 1L, 1EH 1L
FWEOWRECIER % %1 ) DM ORI K- TR 5,
Bl ZIE, &7 F (Mucuna pruriens) 1% 1L- R—/ 3% FEA L,
B 228, Zhz hrvEravinol p MOKRET
WS 5 &, AR OMENMEES L, #12 0.5 u MEL
L OERE TR 5 & ATEROMERIH IS (R
Bo 2003), fiily, = VHEHEIARIL, SHEEEARTSEDS D
LT, FRICEENDIMEEZRE~E LTS, 7
T~ DEHEEED . NBINTFMBEO HEEEET 5
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LW D &, —FEMRORAEDRIH S, 2R
MEEDOT Y DAFEMEEEND (RS 1999), Zih
T A~ OTEZED B ST B AT B O KRS
R U CRARDMBERAZ KT LEMAREB 2 BN,
—FH. ZHVETOMIIZE D . ~ Y BEIRDEIED &
RSN DM A AT 5 Z Lic kT, AERE
HERIRR EOZIRBHEHND Z LB BT 5 T
%o BlZIE, I~ Y B O BHERE I A 5ke/10a i
AT2ZLT, BEMCH L b~ hoREEZ L Z
1% b ESEH51Eh, EFEE 20% < bR bil
7o (LD 2009), E7=, HAEARFOKHEIZ~ Y FHEIA
DRI Z 1. bkg/10a fif1 4% 2 & T, A4 X OINEE
9 15% HIEMTE, ARICBL THHAEZED LR ED
WENE LN (AEI5H 2012), =0~ YRHEEARORHE
FmERIAT Lk, EEOERSMETTLIZL
BECDRY LY UDNESLHEDR T 2UWHETE S
DOTHIUE, SBAREICB T 2HA T Lo Y 7O
NEVMAWRLOITRD EWfFIND, &2 T. Aifst
T~ Y BBAROBHENZ ER Y LY DIl 2
LT FOBDAERIZED X O IREENE LD DN
FEL 7=,

~ Y BHECR ORI M O M 7 1EICIX, Rl E
IR 2 T & . AR U 72 R A R OB ISR
DIEEmBATHH O 280 RNET b D, b~ oA X%
AWz ERROFATHIE T, ~ Y RHEIR OB I % +
BICHAT 2 2 Ll X g~ L Lz, LanL,
AEMERT 2 EAR T Lo Y DI EIEHEAS L A L
h~ oA ROFIEHM (4 —6 5 H) ITHATHEY,
FOT, HEERC L BRREmE AL LS L LT
b TR E DRG % 50 ICRIN T E 70 2 & MEE
SND, 2O ENDL, AWFETERY LY TITkL
T, ~ Y RHSR ORI h 2 8 A 7210 Tidle <L 3
EBATEHIC X > THdeT 22 & L Lz, £ LTRIR
Ko A EPE A ROECC LY ERvLr Yy
DIEREED RGN ED K HIET 2 DhFad L,
B AW AGER T & RAMER RS L S
EFEEFZE (K13021) Db Y [Tz,
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2. FHELVAEE

2-1. e
KRWFFRNAIMEE L LT, MR HEHORT LY
Ui [Ya—h—tT7 ) AL, Ya—h—t
T AT B T YU T AFEYERI ST D IR b
@, ERT LYy OREWRBETH D,

~ Y B ORI (DA, THHBOR ) & K3D)
ELTHROT Ve ilE v, o, 207 ey
WiE, L7 AV B AT =T ICHET HEEFE D~
B AROKHR ZRA L, R8T 25 2 & THRONFIT
HDH, EESELTIE a-EXRU%E96.6% B - EX
VE L, W T B 2LMEATND, T OB
MR HEIHAT 272012, B 52 U BHRkE
M 5% i 72 5 KO B AT A4 MIYeAiA £ 87 hiAl
ZAERLU 7o (BHEORRIAD . FE 7o, HEimwom i 2 %)
REINTAT S =0, BHEKE I % 400ppm DRI /2 25 K5
FHRTEMEA & & BITAKTNAIR U7 il 2308 U (BHK
FEIAD . 7ok, Zh DRIA & KA I 1T B RHIOR I
DERIT, INETORITIHRESBICRE L. (L

5 2009 ; AEI6 2012),

2-2. BEISRIEFER

ARBR LA AR EE R D BRI S3 ZE Tlo B =y X
NTITo77, BHIZE =LA ZANTHEY LY Y o5
BT 2 AR BHYIE, BEMIC & 5 iF 72 K 0 B I A i <
7D L ENAREZERT D20 TH DL, TNLESER,
AR CTIIREHDOHER )AL T 4 T 4 VA E 50%
JEYE R N CHEEE LB =Ny 2 E UV,
E =y ANOERIZHARAR 7 +C HEBRATo
22 PR R 13 pH 2% 6. 2, CEC 23 20. 5emol, EC 23 0. 7mS/cm
VR
15kg/10a, 3L A Y » A 8kg/10a =i L=, F7=,
pH KAl & U CRRER A L T % 50kg/10a i L7z,
R LY T EEET D E =T ANOE L AAR—
A% 3 DORBRKITIT ., ENEIUCLL T O EE TRIK

Thoto, TOIBIZHAE L LTEEFE 9%ke/10a,

IR - AL
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WM ZE T8 Lz, 0L 200iRBRKIcIE, €471
% 60kg/10a FHHRIC /2 D & 5 HHUTIRM L7z, 2 5%
OREEXITIT, BA T A b & ETHOBHRE RA % Zh
21 30kg/10a FHY #IZ 70D K 5 BRI L7z, £ L
T3 OODORERKITIE, BHERE KA 4 60kg/10a 112
WICR DL L) BEICEM L, 2ozl FhE
ALOFRER DK D I IIMBHRRE I A3 Okg, 1. 5ke/10a, &
U3, Okg/10a FHY BRI S/ 2 &1/ D, LIk, £
ZR ORI A EEH | Okg X, 1. 5kg X, 3 L V3. Okg
X &RLT D,

01347 H2 B, Ya—h—t7rofiitE, &
wAM LA R LI 16 SHUEOR——K vy MR
L7, 11 ARD 8 A 2 B, JNEIERFEMON 2, Bk
oo L5 217 - 72 ERR o> 3 3RBRIK AR 25em, FERH
10cm DEETHM LI, £ LT, BT H%DO 8 HIH
W 1ERSHT=0 2 EIRIZZ D L5 MBI & 2FT o7, INHET
ERAZBM3IA%OIA2ALL, TOMOFY LY
VU DR E IR TS T o T,

FFEIR . BRE LR LUV F OIS X 0 Bk
KM OIEm A 21T > 70, B L2l 2 b
IZENEI 3 DDORETS T T2, O & DODOREITK LTI,
AREK 2 e~ L7e, B 24T -7 B & &,
BB H D8 A 3 HIZ 100mL/m*, 8 H 10 HIZ 250mL/m*,
8 A 17 B2 300mL/m*, 8 H 24 HIZ 350nL/m*, % L T8
H 31 BT 400mL/m* & L7z, 2 2O ORETR L TiE,
TS TR & FREEK 2 R A HE T~ L7z, Bk I
WRAIOBAT AT > 72 H S B, BEHO8 A 3 H
{Z 100mL/m*, 8 J 17 F{Z 300mL/m*, Z L T8 H 31 HIT
400mL/m’ . ZKEAKOEATHAT o7 B LRI, 8 A 10
H1Z 250mL/m* & 8 A 24 HIZ 350mL/m* & L7z, 320D
BRI UCid, BHERS I o 7 % HE i ~Hcfi L7z, #
MEAT>T= 0 S BRI, BAEE R0 8 A 3 BT 100mL/
m*, 8 A 10 H IZ 250mL/m*, 8 17 H {Z 300mL/m*, 8 1
24 HZ 350mL/m*, % L T8 H 31 HI{Z 400mL/m* & L 7=,
PR, ENENOREmMBATN AT > 7oA T L, 4
[N CTNIE 2 GRS

INFEIE, BRLRZ LICARY Lo Y U o FR A HIFETY)
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VIS Z B2k ITo T2, o 8 HE & i
HAREDMAE DRI OE 16 KT OUNHEEZFT > 72, X
FE% 5 LN O A FE w2 5T 25 = & CltaE & 7Hn
L7,

2-3. EDWBETERTEE. MBRAAUERE, B&
UHEHEDAIE

INHEIRF DR 7 L oY o DBED IR ST FRTEME. F6 &
WIEHICH ENLMIBA A GHELEEARZHE L
2o ENEN DN FEALAE DRI OV CTULHE L 7= {4
ORI 12 R AR, Zh o ORIEELFE L,
TP i5 U I R TR D T E 13 2 & il (2003)
AT 5 (2009) O Z2EIEIHENMT -T2, 2B, ENDLO
THMRIE TSR ORI, INHEEL#% D HE 250mg A il R
3mM-EDTA, 5mM-DTT,

BLO

@ (50mM-TrisTCI, 1pM-Leupeptin,
1%-Casein, pH7.8) ImL FICEEHL, = EEEEH52
LR VAT T, Fo, ARSI HEERIEME R
THERIETTRESR Y 1 43RS 1M DTYER % dERNEE ~ L & T 9
L) 2 lunit L9752 LIk KL,

HEEA A S mOPEX, Cataldo 1% (Cataldo et
al. eV T o7, Fio, BEAEEONEIX. 7
DU VEEREEF PAL-1 (R4 7 & ) v brix i
ERODHZ LTI, B, WMEAERLZHET L7290
DY T LT OHEICHEVTRE L7z, IR % D
EETITE T LT 30T, RN ORESRE A L
H&Ez, 0k, 70°C A B A B PN LR
¥, vAFE—Rva v h— (LM T
R U 7o, Bafe U 72 3E Bmg IZBiA A 27K 1ml %00 2 S8
SH, S0CICRE LZE— 7 1y 7 T 1 BEEINGE
7=

R EDT- DD Tk e Uiz,

1975)

IZRRE L7218

L7z, T OWE# % 10000rpm T 5 53
bivl b

DoHEL, 5

2-4. ffEtaniE

Ry LYy O, HBRETEEETENE, R A
GHE, BIUHEABRONEEOMITETIESMEZ
RUTe, ENENOT — IR L, SR O L5k
& YT AT it ORI A AR & LT Zon ot &
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1Ttz MM & 2 WITZEREA T IC OV T 2R
WD BT EA T, F OEBER O KR 2]
T AMEOEE R/ EARIC L O BRE Lz, #EtHibric
IZ Microsoft Excel 2007 (eMicrosoft Office), 35T
IBM SPSS Statistic Base Ver.22.0 (HART A - E— -

T ARARAL) 2RV,

3. HEBLUBE

-1, BHRFEHOLERER. BLUVEERHERAICE S
IREDEL

RU Ly UREHHT @H2A—9H2H) OF
13 25.6°C. FHRARKIRIZ 17.6°C. £ LT
HIATIZ 381 234 30
R ORI O R SR IE 25. 2°C, R ARKIR X
16.4°C, Z L CH VBRI 20.2CTHH Z &b (i

) fc v AR

H 550013 20. 8CTH - 7=,

JEPMEEFT URL: http://www. jma—net. go. jp/obihiro/) .
ARlIOFEERRIT R L FELHADOEHOKEDE &

WATA T2 Z 818725, ks, AR A Lo e
NG ARNTERY L2 Y OO T 12, TD12H
FEROBEFINAROKIRE Y b 1 — 2CEWEREOH T
ToleZ &%, ZOREOLE, AUy Y UIER
WCABEITOTEBRY 9 H 2 BICIEZITH Z &1 T
=7,

VLAY LY UDINEER 1ICE LI, RAY L
Y U ORI 2 2 Ju BT ORGSR, KHERS IH O
HE . SEm B, F L O AAEA O TOME
R BT,

Okg X, 1.5kg X, BL V3. 0kg KiZEITH, TC
O WEE AT FEZ 8 U7 I EE, Th 2 32.2 &
9.1g/ Bk, 36.0 &= 9.3g/ Bk, 3 LUV 36.0 = 8.5g/ Fk &
7ol BHEREMZ A L7z 1. 5kg K & 3. Okg ROMEN
HEfE D Okg KOE L D A S NI E D272, 1. 5kg X
& 3. 0kg KOFEEPNEDRIC K E RETFHEO ONT, £
NZN Okg KOE LI LB L Z LI EDOETH -7z,
ERWA I & DR A T DT, HHEEH O B0 F BTt
WHEMZ AR T Lo Y UL 2 12356 (BEm B RED
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1. BHEREMO HEEH, X OERHAEHICE 2R T Loy Y o olEOE(, RINEEEEICZLD
FRBEDREAL, 5% KUETIEICEDNBD LT O ORITIT R D L FEiL LIz,

4 T A1
T35t N SEBCAT AT ESivein Ry )R]
OkgX 16 28.3 = 7.6 314 + 5.9 36.8 + 11.2 32.2 + 91 x
1.5kglX 16 31.7 = 5.5 34.3 + 6.8 42.2 + 11.6 360 = 93 vy
3.0kgX. 16 36.8 + 9.3 35.8 + 9.7 35.3 + 6.7 360 = 85 y
B 1 FCA T Jt ) 224 323 + 82 a 33.8 + 7.7 a 38.1 + 10.3 b

A0) . i B AY Okg/10a, 1.5kg/10a, 3.0kg/10a & % <
7R BITHEVER E L 2o fe, DF Y L OA AT
DI AL, 3. 0kg/10a B E TOHFIPHT LY £ < DMK
FilAi 52 513 E@EWERTENREHGOND Z L2y
Mmool

A, DU, BROSBA AT BEHICBIT 5
RTO AKX A28 U RS AEERT, 2heh 32.3
+ 8.2g/ BR, 33.8 = 7.7g/ Bk, L U38.1 & 10. 3g/ #k
Lipotz, ZHEATOMIL, EEATLAEAT OMEIZ T
BB, A OKROMEE i LB L2 L2 /5 &
oo, MERAR & BO ORIIZ I E O K X 227808
P B0 T, BERTAR D A OF-B TR R A A
T LY U 2 T (TEERIX 7S Okg X)) | M
DA, U & BERBAR 21T 9 DM 2 D ISV X
EAEL Rl DFED | ERBARDOAHEZLT O HEITIE,
400ppm % DIRAN % 7 H ¥ T \THAG T 2 M & F Tl
L0 &< Ot E 52 51 EBWVERWEDR 1S
HILD Z Dol

1 & SR o i O A A DRI E D AT L
VU OWEE T 5 & A TOMAEDEDOHT 1. ke
X —ZBAAOHA IR bEVE (42.2 £ 11.6g) /o
7oo ZAUTIBHERSMOANE<IThbh TR 53, E1T
s LR UM T D Okg X — MERAT O (28. 3 + 7. 6g)
WA L5 b @ oTo, ZHUCK L, 1.5kg K—%
WA OB G o 1 0 b RO BHIRE N 2 i F L 7=
3. Okg X — ZHCA Tl, 1. bkg K — 280 & 0 & ILEAS
K- TLEST,
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ARG TV BHRREIIZ L LCa - XU &
#796.6% HATND, [LHFES (2010) 13,
VEBRT bV MCE 2D 2 LY BHER & i L
To b & LD ERIEENRPI G OND Z L E2H BN
L. BHEREMOEEREMWE Lo - X Th D LHE
WLTe, AUy olZBnWTh, BIREIICEEND
a - ERUNERZRES T LEAMEIC > TS &
SN D, —H, o - EXAE SRECERSYE
D LT X0 Ry T Y T ORI O I 5E A 4 5 %)
BN 5 (da Silva et al. 2012 ; Aydin et al. 2013),
TN TS, B2 BRI 525 2 L THI- T
FTOAERBEMETLTLE>SLAER®HY (kHE 2010),
Ihba - EXCOMKEIHEIC L DERMHIIR LB 2
BTV D, AT LY oIkt L CBHRR I 4 3. 0kg/10a
EOLERM L, 7 BB X OEDEAOMAEDOEIZX
DI L7238 A b, MR o - EX Ot ENER
WEOT-D ORI/ HE ER>TLEW, Ho THEN

ZDa - R

FHoTLEATZOTIERVNEEZBND,

AW OTEBFERD G, R LY 7 OIEE hER
WZEET 2IE, e & BEm i A o
TR ZET ORI W B2 bz, £z, T
M. &2 WIFEEmBUii Iz L2 BMoLBTch R Y L
VY UDWNEBEEFYUGETE L ENREN, 2L, &
et H & SEm R A 2 G T, HDWIT
BAOFE TR LY . 2R ENORABIZI T D8t
W OB 22 BN R D 2 & b 6N o T,
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3-2. RIOLVYIDEDHBETERTEME, HEEA 4
VEHE., BLUEERE

HfEA AL, a2 vBEEbllhv LY Uox<
HDRRZ 2 DMETH D, £z, ZEICERLIZSES
W2 BET D RN S D720, E OB L KD &
NTWD, MHREEITTHER T, FHiEA A Z iR~ L8
LT HIETHEEL L, EMENICK T HEBEER O
ERAIH LTS, LR -> T, WEETRER O
EEHDHZENTEL. AV Ly Y VEROREA 4
YOO N D EE X B,

INHERF DR 7 L o Y 0 DEET 51T 2 i el% SR OV
PEA R 21TR L, MR TBER OIEMEICKT 5 2 0
SYOIAT ORE R, BT O B O SR D B AR B
oo MEECH, DA, B X OSEA T RSB
B9 RTO B AKX %2 E U7 FAEE, 2.0

£0.2(X 10" *)unit, 3.1 £ 0.5( X 10 *)unit, 2.6 =

0.2(X 10" *)unit &720 | MEEAR, DA, Z#AEOIE
CMEAMEL 7o 7o, BEHAOM & el L, D & S8
T OBERIGIEIZENENIB LZ0.7T15L 0.5 Th o7,
BRI & i35 2 & T, Hlo CRYRER TR OTEME
HIRTFESETLEIMRERoT, —FH, ALYy
OREFEA A EBZEIZR LT 2 8ot 217728 2
A, TEEEH, ERBA, BE0Eh b OMAEER
DWFTHORLBD bignol (5 3), MRk
BT &0 REEE TR DTEVER B L LTI e D b
TR TR O A A A RICK & R

DI T, MR ITEER OTEEICIT A BLEERH 0 |
HAAFRCIREE SR L > TEDIEENE LT 5 2 & 2%
LNTWD (5 2005, 2014), AHFZETIL, T_CTD
WU LY TR0 RFICIE L, ot~ &l L7,
BRI R DR ICINHE S TR T L Y T OFEIEE
JUEERTEMECIHER A A B B OREZATV Y, BHERI

F2. BHEHEM O FHERR, 3 X OSERBATRIC L B8 7 LY U ORERR TRERIEME (X 10 unit) DAL,
BESRTG MR BT, AHERTE JCI%E SR 23 153 I TuM O fiflig & fifl g~ & Eocd 2 M) & lunit & 35 Z LIk VR LT,
/N BB LD FHRMIEDRE R 5% KUETIIZAED RO BNI=b OO R FEFE LT,

i AT B
g N HEHIAT b WA Edc 5 T
0kglx. 12 3.7 +15 2.6 + 0.8 2.3 £ 0.8 3.8 = 0.7
1.5kgX 12 4.1 + 1.4 3.1 + 1.3 2.7 £ 0.5 3.3 + 0.7
3.0kgl< 12 4.1 1.3 3.6 + 1.4 2.7 £ 0.8 3.4 + 0.7
A AT M P 182 40 £02 a 31 +£05 b 26 £ 08 ¢

3. BHREmO FERA, B X OEmBAEAICL 2R U LY UOMEERA 4 U EE &

(ug—N/mg) DAL,

R T AT T
RRETy i N A i eiil E2cin - HE it S
OkglX 12 1.7 + 3.4 1.4 + 1.9 1.7 + 1.8 1.6 + 2.5
1.5kgX. 12 2.7 + 14 1.6 + 1.6 2.1 + 22 2.1 + 179
3.0kg[X 12 2.6 + 7.7 1.6 + 1.9 24 + 14 2.1 + 4.6
B 1 AT i ST 2.3 £9.1 1.6 + 1.7 1.9 + 1.8

17



FRACIERY - AR - AGFIH - ARl —

DNREFRGEET 20ER DL EEZHND,

ROV Y UDEOHEEARER 4R LT, FUL
VU OFESH BT D 2 TN O R, B
MOMREOHZ PR ST, B, D, BL0%
AT ZAT 2 T BEIZ 1T 23~ C oo i X 43 U 7=
PREEARIT 1.1 £0.1%.1.2 £ 0. 1%, 1.2 £ 0. 1% &7/
Too D HA & S HAE OEIT R O & el U CRE< 72
DA AR Uiz, AR & 20 O MBI EEAR O &
WLEBICBEZ LI THoT,

INHEL 2R T Lo Y U & IV T IR B PERF DA B
4 WA TR 21T o7 L 25, HAICHT 53
Al & ASHERE I o> it FH 8 & D R RS 72 B 2380 B =
EMTERIPo T (F—2 FE#H) . MR O SE
FHHAITH 2 L TR LYY oS H R4 Qi TX
e, ZEOECIT DR THIBC & 2KHETIER 02
7

oM

AWFFEDOFERIN G, R LY I HERA, H5 0
BRI IS X o T~ Y BRI A 5 2. %
Z LT, BHOSBERETICEBVWTHONEZHHETE S
AREMEAVRIR STz, ~ Y BHEIAR O BRI 2 75 1 3 %
TRV, BERU LYY UDOEBREZRBTED Y
DEMFFIND, R TIL, BB L PEIEAOEH
SRS T CHEESRBR 21T Z LN TE T,
FEOAHEHE CIXEMOKERAHANCERE /2D 2 &

Lol ir

B, BIZIE, 2010 FOEIISERE &7 0 8 HDHIA
oA PHRIRIZ23.4CTH o7, ZORIMEIE, 22
20 4EM > 8 A @ B EHIIR 20. 2°C & ke, 3CLL b
oo (FFAMIEERT  URL: http://www. jma—net. go. jp/
obihiro/)s ZHDXIRER FTh-TH, vV EHIEIA
ORISR 7 L2y Tk U TR A R EE
% RIETZENTEDON, A% R DER TREED
HWRAITVER T 2R ER S D EEZOND, £, K
e CIdsRM 2 Ch DY a — I — 7 24U
oo Va—h—kT7 L0 bIMEENRS D L AV
BB OMEIZONTHRREALE & b 2,

—Ji. ARFRIZEBWTIE, BRI O L5 AT
LY U OREREEDRITED Do, S%IE
INEOWE L & HICRKROEE L KD K D 2Bk
OREFEEBR L TS MERH D LB DD,

SE Xk

Aydin, E., Turkez, H., Geyikoglu, F. 2013.

Antioxidative, anticancer and genotoxic
properties of alpha—pinene on N2a neuroblastoma
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Abstract

Effectivity of the application of pine sap essential
oil (turpentine) on the yield and eating-quality of summer
spinach was tested. Shoots of spinach (var. Joker-Seven) were
transplanted to the PVC greenhouse built at the experimental
farm of Obihiro University of Agriculture and Veterinary
Medicine in August-2nd, 2013. The cultivated site in the
greenhouse was divided into three plots, to which turpentine
was broadcasted to the soil by the rate of Okg/10a, 1.5kg/10a,
and 3.0kg/10a, respectively. Plants in the each plot were
further divided into three groups, to which 400ppm turpentine
was sprayed on the leaves at no time, 14days intervals, and
7days intervals, respectively. The plants were harvested
31days after transplanting, and then, the yield was recorded
by measuring their fresh weight. ANOVA detected the effects
of soil broadcasting, foliar spray, and their interaction on the
yield of spinach. The yield of spinach tended to be higher
when the rate of turpentine application to the soil was more
than 1.5kg/10a. Also, turpentine spray in 7days intervals
improved the yield effectively. The highest yield was found
when the turpentine was applied by soil broadcasting at
the rate of 3.0kg/10a along with the foliar spray in 7days
intervals. The yield of spinach with this combined application

was approximately 1.5 times higher than that of spinach
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grown conventionally. Nitrate ion content in the leaves did
not change by the application of turpentine. Sugar content
in the leaves was increased by the turpentine foliar spray,
however, the degree of change was slight and imperceptible
to the tongue. Suggestively, application of turpentine is
effective in the improvement of the yield in summer spinach.

Keywords : summer spinach, pine, turpentine, soil

broadcasting, foliar spray
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