WS DRV FY RK ORBLBLVBRICBIIZ v 2T VBNENR

PDJ(n-propyl dihydrojasmonate)f238 T & 5 MiBE BB ORTHEMN

5-1 #5E

HIEORICE D, =RV DIERBY 2HFEFR. KEOWRE & 2 06
FREE EE L SN, (EIREHEDS TV REY O TS DAHAR,  Boar Ay e e PR
Ld ., 2OLDERICEDEFLZRZIPLT v, SR FroElRbFH—F=
v FHGER, BEANE D I o URGERPHZ 2 Licho, fliIRROFEE
DS B kbl T BRI LT T ESERERWTRS
TWw3, ¥, SRy Fyoftsicwiid, BRI E T 2 EEIEIEE S O
RT3 I O UERREHEDME T 7% & bRE SN T 5 (Liaob, 1997),

FrEDORMFPEMIGRBERICK ) 2 BELAETH H, BHRETORN 28D
7= b, el W RO OME & EOBRBNIBRIE P o fTb T E
fro FHBERLOTHE b & ITRRAE PR E KRS, BB L SOWER
DOFEIC X AW, BRCBLTRIMIITbRTWE, Lk L MEOHER
HRBERTH B 010, BePiCl L BEELRBEERE P RERHTME
kA BEOWRE EIN L LETFR S b hT w5, ¥ R METE S
F TR o TV, 1985),

IHMETR ML RARBET 2 ANLEY L LTT 7Y P VEBABAE IR
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SNTEY . AENDABARE & - TERMME2RETEZ Ll 2+ X
(Mantylas., 1995). %O TH % F v & F(Ishikawas, 1990; Tanino 5.
19930; Ishikawa 5, 1995)% ECHISN TV 5B, L L, ABARY D X ) Ll
& o VKR ZIHE L TR ahi2wtidH E hodhoTulv, —7F, HEYR
RARETMHD—D>TdH 5 ¥ v Z€ Mk, ABA & Rl EBER % 7 L ¥ 7B
PAMVADY TP MEEYPE L LTOREIBHE(Seos, 1999)X T h, ¥
BB ELAF NS v A E B TEN(Wang - Buta, 1994; Gonzalez-
Aguilar5, 2000: Dings, 2001, 2002)3hTEbH, A v FrOIERBRickiT 2
BlRA b VRN U THEHIC@ TEEREZ Sk, 22T, AETRY YR
€ YERALEE(PDI, n-propyl dihydrojasmonate))ic X % KB E BRI ATHETH 2 B

EDPITDVTHL 7,

5-2 MHB LU
LY . WRREEREN e v - TR I Tw3208E kT
K BRI & LR E v, 19994 H 9H (BZEN), 45 15 A TEE R A
TERTDFEFE BN, PDIAKEIE(GE & ’50ppm) % R A& 2 BE I
v PRV —CIBATNIL L 2, Z D%, TR E 723912 19994F4 H 18 H ({63 ). 4
A21 B (REHER), 45 30 (SR IR L KB ELE L 7 (301K, BHATRERISE

28 AT o, ThbBERL ATERPHRL R 2FLrORT AN, b
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0. (CTENENIDTOFE L 78, 5°C/hDBHIRE ©-5°CE THEl L 72,-5°C
RBRLZBETT CRIRD L, O°CTRlfE L .5°CT—IE v O BMETRIHI
LREORE®E LERIME 2 0L 22 BEOREI 0 5 3 £TD 4 B
(0 — LML, 1-IE%k, MTOBBE. 2166, EME°RE. 3 &2
BWE)Th O b LE, 2EDEA» SEWML 162 B2 N NME T Lz, 162
3% 53~4F MRS, BRHRHE, BEOBE LD I6IET OMME Lo 7,

¥ 7. 20004F1C 1348 16 B (FEE 1) ic PDIVARE(Sppm) Z it M L, 3H# D4
IORICASIRE & L 1E8 2 BRIR L . BRRSABUE AT o e, BRIL 72 REALBLE3TEZ 9 9
ORBDEISWL, EERHCADYWHDICS Y 2 AL L ZEBAEL, KEEdD
R)LF L OB ANT, ZDHRT I 2 — RN AHIE L A 1T OIS ¢ o
AN, £ OHSC.OCTENENIOLT T8 LR, 2°C/hD iy il BE -3, -
5, -7°CETHIML A BERBICEL KR T, ZNENKPCTURE, Wwo<( b
LR L S CT—lElR » Ak, ESREAER, HEP . b, (EREEI A, EER
e, BHRICaRL, Bl & ARk, EREREREEUIAE T L3y 70,
BRI 10Y » VT OMEZ TV, ERIMEZFEM L 7.

WA BT D TR BRGRABL & FIEROBURHE B 7 = 2 B, B, NAEABAIC D
TERFNIIGE L 2. TIERERE 2 B3 cb izt 8B Y Th 5,

SHERIZ 7 PDIREARN T Y » 2 € VR L RO LMER 28 ks

BHETCHL-OEBETONHICELTEY, 2 LCE{ OES5ABAL h L EMEE ©
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YDEORRETRT LB L SN TO BN, 1997; Gemma, 2000),

S3HERBLUER

19995 D HHEHER DGR 2 B3R R U 2 PDIMHE KIS BR i bR, 2 0
BE L URBEHRHEEL S IEVHEMZ ok e coBMERLIR,
EE W O RIEKT37.9% 3t L, PDIAER OSFEEEHIZ16.6% TH o T, RIS
PRIl BT, PDIMEREMERIE273.1% 2 547.8% Mz, THb
b, PDJABABIEII DIERR I 81T 2RI N3 2Tt % B o 2 A58 sz,
L2 L PDIAHREDP A OB, —ZofHm % RHT IRl EBS hd ok I8
HHN4H 18 OFRBRIC B> Tid, 4H9BOPD] SppmEAilBlcHZE Bz o h
TEY, FROWO I EBMA L, E WHMEAZIE) BT, 4A15H®
PDJ 5OppmAfi B 235 b SR B o Je. 2B SR (4 H30H )i B v T idnr
XAMBMEOMICEREEZRRO Sl ol , INBLEFRF -V OE VI L 3D
DIEDP>ZNE BPDIDUEHRIZ K 2 b DR ONE, 4DEZARATHS,

20004E D HIRETHER, T 720b bG8 2168H, W0t RoMRRE o
EOBMBERNELHEARIOR L %2, B HIHOPDIMEL L 72 {646 & BRI B v
T, -B°COHMMETERE, 52.6%52522.3%, 40.0%% 5 10.6%~ L, BHEHRHLSR
A LT, RRRICBERIDWTS, EENR & U & b icPDIR X 42

RN EBEZIZ 2HATH o 2 (EB32H), FIiE Tl &I i, BRI EB W
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T, ETHEHOREDOTICERANTE LRI IBE I D, BHRPHETVICB TR
EOGEHEVHR L0, REDET & L O RIERHL i b BEERIEIS>TWo T, =0k
vy K ONBROBEMESER, ENENEBICNT 2RISR L S LB
Z it PDIERIZ AR ICIER ORIRTE 2 # o, KRBELENL -,
PEDXHic, =Fhriy ‘85K OEM#HIZB 3{EROE L, PDIAMIC

XoTEBMENn3EmIIcH o7,

WEET = /8 BER

SRV iy SEK OESBOERT S MEREFEIRICA L 2RI TORL
T EYCIED 7 &/ BIZD0 TR, FECE 2 PDIAMIE (FEh, My
Wy HETT, B3R TERRZEOTERZID i b o) BLUERIZB W, B
S 7R Y VYERERME R, BIRIBI B WO NTRX ¢4.84 u M/gFWT
Horoizht L, PDIRIER I B\ TId8.82 1 M/gFW & iz L 7=, Katic
FPANSGEUR, SVY I VEE, x0T 52 vid, PDIMEIC X s L%,
TRV Vv ET I VP LT, |

HERICRT & H 1z, 1999EOPDIAIIE =k v Sk O, RHCTE(E
WA D) BV THL2ICHERE LR IE L, THbLVIE F—ILiE
0.79 mg/gFW 56,81 mg/g FW~, 27 v —A133.99 mg/g FWH» 520.56 mg/g

FWA LR L7, ERECRIES ) BEECA Lo 2, ARCEERSPDIL
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Bl & b BR 2B H 2 e,

KA AEE DR E X, 2 ZIHRNIC T 2 B R Y 5 o T, BWTRR
FoF & H I TER ORI L OBERZRHEL o, WELZZWThOREFIZEWY
T L eia R, PDIAIIC X o TRINT 2R R L k. RICTEG BBk, T3
2E&0). M, EFHCBCT, AS»ieieRSER L, i1 DRI TAS
L. PDILEHIC X 5T A Z 00— XMy - f6iT, Zba— ARG BVTH
SHRML 7z, BRILBW TR IZAZ AR ER L, YAE PR W,
BTN L%, FIETRLAL ) KERRBCE I 2HH 2T 2T
o i TERIRERZ &) TIREHER. YVE -, T o—RER
DB L0 7238, PDUABRIIEES W, {EECabia 2 o i s
Wi, BRI B LTIt Z b a— RA17.10mg/gFW4 5 14.20 mg/gFW X 2%
KkoTEh, YAVEF—AJPS L 72,

AP LVASZGTTOMY TR, HEEO7 I/ BSRPNINT2 Z LEE I
TV 3(Kozukue 5, 1984; Szalai &, 1997), ESHBICB T 27 5 /MO
B, AT VARIGROPERAFCH B, JOBRBEOERMIBRTERIGL T3
E#EZ 60Ty 5 (Bohnerts, 1995), A v o¥Edic B TEEMAEIOR, 7
o) vE&RIZ A L(Kushad « Yelenovsky, 1987), F/{ERAElL 4 oo
LCREDT I/ BERIMIML Ty 3(Szalai b, 1997), ¥, 1Y vikAkic

JEFIB TR T L. BOHREHHER 2R > Tw 3 2 L8 s Ty B (Withers -
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King, 1979),

b 7 2/ BRRAR, BRI KE{BS LTwa LA SRTn 3, Siowp
TRV A= A0S EHHMRENE, YAV E R =, 74/ —RABHEOE)
BRRT(H, 1982), SHOKEIZBVLTH, EEMARIC X > THEEL2ZTLT
oM B, BRI BT, YVE b=, Fha— ASRAMbOhric
HAEC, 2fER BENEVnETH -/, —FH., R TiEYLE -
Ny TNa—APPDUABIC X DM LTz, Y AE b =R 7 a U vk AKR
TRELZHFM T 20205 2 EAAE PR - Biff. 1999) & L (#&#lZiH>Tw
%o Sasaki5 (1998)ic K NUXEIRAHE DE(LIZPE ) KRR b L A SMERBIL.,  BEgI4L,
HORSROZEM LR L TWwE L),

M OIEARDIKSET OERICEER LB, TERHLREHT 5 C:-k THFTAHI L
DITE H(Carters, 1999), =7 A AL -2 RETOV ALY F—L 8
FUR7u—AERPRML., £ OFER., (SRS X 47z (Durner « Gianf-
agna, 1991), AWRICB T 5= F rF o ofEBicBwnwed 7al) vy, YAE b —
R L CENERMSPD] MBIc X DMLz, XEEO 7Y vV b~k
E DB EEHOERIIHINZH O RFRE 2T 38, Moy 28l 224
IRLDT, =R FUEHCEWCHEHNC X b, BEERE X - TR
AN, Tz, WP ZNICHES BkoBIc | HBEHRP Y 28RS

DI & b {3 (Sakai - Yoshida, 1968 ; FHH, 1999)X#i=adh Lt o,
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PDILBRIZHH S ISR ZHMI 72, 27 I /BRI ZIEI LT h-
7oo L7 TPDILELC X 2 BREEOBIIE., 7I/BI D LHEOBESMN

‘i LELSNL,

M4 ABASG R

BHTEII DB 5 A DABAGR I, JERICHER T1999E @B T 32 &
BTE o, WHICBWTRIEED S MBI L A F—Uasitriz Likdto
T, 144.1ng/gFW» 5672.9 ng/gFW » ABAS B ASIN U 72, PDIABRIE ., fEE& M
TIX757.9ng/gFW, WBIC 1 661.9ng/gFW TdH b . ABASR® 17 342 (58
#)o

Elo, EROMUET ERHELLLEZ A, BN TE AT, PDIAIZ VT
NOWPALTHABASEZHEMT 2\ EZTR L, L QP HFIZBWTREET
Hol, (F33X),

{EHRRE & ABADBIS AT DT, vl o:&u@ﬁﬁ%@ﬁiﬁmﬁ%fﬁ 5 IS
+-(Chen - Gusta, 1983; Lang5., 1994), Z o KiRERAEIC X o TR
BE 5P v A4 EDRETIE. WEDABADIIM L (ERTEESE X 5 kv RfEc
LA DABADSEM L 22w (Chend, 1983), & & ICBEMEBLIZABASH &L 1M
X BT LHBMOENTWEN, BRAEIK X o T a4 X F A F AR & E

%2 A8, Lang & (1994 ko THE S hTw 3 ERAEORb D o, AEm
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RABAMFIZ Lo Th, S04 X F AT OERTGMEIHEE X T 3 (Mantylas
10905), RROHRIL, HEDO—FTH 5 F » & F¥(Ishikawa s, 1990; Tanino
5. 1990; Ishikawa 5, 1995)% & csitTwv 3,

{EIRFBRBOBE® B < 2 2 PDIAIX D ABAS R IX. WX RN E
WEBASRE Nz, £, UM THERT 5 L H-SERLo iR, BEs
v XiE FABARRYE Do L, ABAZRDEDP 0B TR, HF HEHHEOMK
FHR b oo, TEHICRABAGROB WIEE TN X D L EER2 R
RFot, DI EPS, EHROWMAT & IZABAICNT 2 BZMAMEL D 2 LAt
RN, HHOERTEDZEIER, ABASEOADO—TRZBRTIEHH T
BB T Lo T,

ABAW., BHE2GUREL LV IHBEAND, BHOBEE2EET A Mo T
B Y OEME, 1994 ; A&, 1998 ; Kobashi, 2000), FEeR EIEBWTE, V
WE R—, 7027 =R, FNa—ROM D AKRDABAI ko T, WBEHHHE - 5
BOMADEBRTIREINTWB Z LMo T b (ME. 2000), LcdioTS
BRI B WTL, =RV FrOERIcB T OREROMINL, ABAK X 3%
WThHABELEL SN, IORAFAY v AT VB Xy ¥ —=RH
OB TR, NEEREL D SEWABAZE T H D (Wang - Buta, 1994), Rk
I PDIERIC X D P DABAS RIS % 2 L 13h ¥ (Gemman, 1998), 7 F Y

(31, 1998y THE XT3, LizdtoT, PDIAEIBERIC B\ THEABAS
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BEEO 2255 7D T, PDIAMOMTIZABAR A L TFH LTV 2 WTEERE
bE,

S5, PYAEVBERA N VARBIKBIT AL I VEREDOD A — FCH
EhE#l 2Rz LTws, MAT, 2088RKEEZ D LY Yy A VyBEBIFRE
HEDV /L rBeroaREns, AifERICE S SN L, EBO—E 50
SIS S VBICIERT 5, ZOERROBEREMORIEZET 3¢, BER
RS VSV EDERICRELEE L2525, LHREOMEERERRIEE DR
FECEEI N T3 (E R - FH, 1999), ZO &) IBEX, MR RIZE
JEOREMICKE CBE LT3, PDIBFIEEBEEZR L TV 2 BEORES 2
L., MO Ro%eEc R 25200 Lk,

—F, EIFE TR L LI, BRICBY2KRRBOWE L Z0ERIE, BEOMN
TRARESEboTRY ., ZOHBRREMET 52 LIk, HYC BT 5 ERnH:
OB TH S, PDIABRBEZHME &, LRTOHBPRECRIT 58
WHIZEAEL . X 5 ICHBBUKRHC R 2 BEr SHREBL TWB LEA Lk, X
7-PDJER I, KGR OREKROERT 2 BRI HE2 54, HFRAZE
WL, =AhvFy Sk oSz ERcl2HEELSRBELTVI2D0LLNE

V3,
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Full bloom | Young fruit

Fig. 30. Growth stages of ‘Kousui’ Japanese pear; pink, balloon, full bloom
and young fruit.
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Fig. 31 . Injury index and ion leakage (%) of PDJ-treated florets of ‘Kousui’
exposed to -5°C for 1 h in 1999. Freezing injury was rated on a scale of 0 to
3 where 0=no injury, 1=ovule and pistil were damaged, 2= damage spread to
receptacle and/or peduncle, 3= flower damaged completely. Vertical bars
represent S.E. (n=6)

] Cont. B 4/15PDJ 5 ppm

4/9 PDJ 5 ppm 4/15 PDJ 50 ppm
4/9 PDJ 50 ppm
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Table 4. Comparison of cold tolerance among ditferent parts of ‘Kousui’
Japanese pear flower as expressed by ion leakage (%).

lon leakage (%)

Treatment Petal Stamen Pistii  Receptacle Peduncle

Balloon stage Cont. 357 +1.731.7 +4.062.3+14987.1+11.980.2+33

at -7.C PDJ 5ppm 19.1 £3.918.8+2.143.8x 7.5745%+14.0765£9.9
* NS ** NS NS

Full bloom Cont. 224+3.740.8+8.131.9+ 3.452.6+10.440.0*+6.1

at-5.C PDJ5ppm21.1+1728.2+6.126.8+ 59223+ 6819.6+£3.2
NS NS NS b *

NS, *. **. Nonsignificant or significant at P<0.05, 0.01 by Student' s t-test.
Petals, stamens, pistils, receptacies, and peduncle dissected from blooming

flowers. Values are means of three replications =+ SE.
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(A) Balloon stage at -7°C

] Cont.
< 2" 2| PDJ 5 ppm
@
ge)
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(B) Full bloom at -5°C ¢
] |

ey
1

Injury index

T
[1]

Petal  Stamen  Pisti Receptacle Ovule Peduncle

Fig. 32. Effects of PDJ-treatment on injury index of flower component organs;
petals, stamens, pistils, receptacles(including sepals), ovule and peduncle of
‘Kousui’ in 2000. Florets at balloon stage were exposed to -7°C (A) and in full
bloom to -5°C (B). Freezing injury was rated on a scale of 0 to 3 where 0=no
injury, 1=water soaked and slight browning, 2= moderate browning, 3=the
organ was completely damaged. Vertical bars represent S.E. (n=10)
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Table 5. Effect of PDJ treatment on free amino acid content of
'Kousui' Japanese pear flower at balloon stage.

Free amino acid content ( u M/g fresh wt.)

Flower Peduncle
Cont. PDJ 5 ppm Cont. PDJ 5 ppm

Asparatic acid 3.22 233 ¢ 2.69 3.18 NS
Glutamic acid 4.94 368 * 2.69 2.75 NS
Proline 4.84 882 * 0.16 023 **
Glycine 0.28 0.26 NS 0.99 029 *

Alanine 0.86 1.27 NS 1.64 0.77 *

Valine 0.81 0.65 NS 0.72 046 NS
Isoleucine 1.09 094 NS 0.57 027 NS
Phenylalanine 0.51 039 ~ 0.54 0.22 NS
Histidine 0.63 043 NS 0.43 015 NS
Lysine 0.16 0.11 NS 0.14 0.04 NS
Arginine 0.75 1.27 NS 0.24 0.14 NS
Total 18.09 20.15 NS 11.26 8.51 NS

NS, *. **. Nonsignificant or significant at P<0.05, 0.01 by Student' s t-
test. Values are means of four replications.
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Table 6. Effects of PDJ treatment on sugar content of 'Kousui' Japanese pear
flower at balloon stage in 1999.

Suger content (mg/g fresh wt)

Treatment Fructose Glucose  Sorbitol Sucrose Total

Flower Cont. 0.20%0.06 0.28+0.05 0.79+£0.14 3.99+0.76 5.27+0.98
PDJ 5 ppm 1.08+0.28 2.49+0.51 6.81+0.17 20.56+3.99 30.931+4.59
Peduncle  Cont. 0.22+0.04 0.37+0.07 2.64+0.36 5.6911.74 8.18+2.34

PDJ 5 ppm 0.49+0.13 1.86+0.41 4.54+1.32 11.08+3.56 17.97+4.32
NS * NS NS NS

NS, *. **. *** Nonsignificant or significant at P<0.05, 0.01, 0.001 by Student' s t-test.
Values are means of four replications =+ SE.
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Table 7 . Effects of PDJ treatment on sugar content of 'Kousui' Japanese pear flower in 2001.

Suger content {(mg/g fresh wt)

Treatment Raffinose  Sucrose Glucose Fructose Sorhitol Total
Petal Cont. 1.84 £0.48 1.87 £0.3510.34 £0.5621.25 +0.41 10.30 20.43 45.29 +1.19
PDJ 5 ppm 0.95 £0.24 5.07 £1.94 16.28 +:3.5124.50 +1.3710.68 +0.92 57.00 +-6.60
NS NS NS * NS NS
Stamen Cont. 1.72 +£0.38 6.65+0.56 8.93+1.21 7.51 £0.49 298 +0.39 27,51 +1.12
PDJ 5 ppm 1.64+£0.47 536 +1.0013.18 £3.4710.41 £1.57 4.40+0.28 34.72 £6.10
NS NS NS NS * NS
Pistil Cont. -/ 156+0.16 9.32+1.09 6.8541.01 3.34 +0.53 21.07 +2.41
PDJ 5 ppm 3.22 +0.97 3.64+£0.4512.68 +1.66 8.4611.03 3.96 +0.74 31.42+3.22
* NS NS NS *
Sepal Cont. 0.60+0.08 2.454+0.6912.09 +£0.7411.64 +0.6012.03 +£0.46 38.71 +1.83
PDJ 5 ppm 2.24 +0.76 2.89 +0.4215.21 +1.9611.45 +0.60 11.03 +0.76 42.34 +3.14
NS NS NS NS NS NS
Receptacle Cont. 0.6910.21 3.31+£042 7.101+0.43 6.37 +£0.78 521 £0.34 22.46 +1.23
PDJ 5 ppm 0.81 £0.15 4.84 £0.7514.20 £1.65 849 £1.01 6.27 £0.28 33.54 +2.37
NS NS ** NS * >
Peduncle Cont. 1.00 £0.18 1.29 £0.33 5.80+0.44 3.88 +£0.3217.93 +£1.26 29.57 £1.35
PDJ 5 ppm 2.58 £0.94 2.51 £0.11 9.54£1.76 4.81 £0.4717.49 11.04 36.50 +2.21
NS * NS NS NS *

NS, *. **. Nonsignificant or significant at P<0.05, 0.01by Student' s t-test. Values are means of six

replications = SE.

95



Table 8. Effects of PDJ treatment on ABA content in 'Kousui' Japanese pear flower
at differant stages. Flower (petals, stamens, pistils, sepals and receptacle), fruit and
peduncle were dissected from flower clusters.

ABA content (ng/gF.W.)

Balloon (1999. 4.18) Fuil bloom (1999, 4. 23}  Young frult (1999. 4. 30)

Treatment Flower Peduncle Flower Peduncle Fruit  Peduncle
Cont. - 144.1 - 520.3 10925 6280
4/9 PDJ 5ppm - 479.2 - 205.4 2081.2 665.8
4/9 PDJ 50ppm - 1252.7 - 1141.5 784.4 4262
4/15 PDJ 5ppm - 770.8 - 904.3 1253.1 284.9
4/15 PDJ 50ppm - 529.1 - 396.5 1444.1 328.4
Significance
day - NS - NS NS *
concentration - NS - * * NS
day X concentration - > - ** b NS

NS, *. **. Nonsignificant or significant at P<0.05, 0.01 by ANOVA.
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Fig. 33. Effects of PDJ-treatment on ABA contents of flower component organ;

petals, sepal, receptacles, and peduncle of ‘Kousui’ in 2000.NS, *. Nonsignificant
or significant at P<0.05 by Student' s t-test. Vertical bars represent S.D. (n=3~5)
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