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I = ;< b (Lycopersicon esculentum MILL.) X548, BDOLRAL - f§H:1k
BRSNS FEIZEM Lz REHO—>TH D (HH, 1986 ; A, 1987 ;
WL 5. 1987 ; Bk, 19900) o T ZEUEERSEEICH T DIHEE OWEFE AL
L. #oRBEOEERA < QUIBKRE b M EHT) ZRWTIRERE
(ELIZERR) RT3 MIELI RV ODOHH., I=b< MZELTHK
B R b &R RIZRESEELRTEMEOMRIZR > TS GkIf. 1988 ;
Hobson and Bedford, 1989) .

THEOR W = b M REFEZRAREFEONIT, H<L, o TREXA
CELBOVOREE LNEINTNDS, 3= b MI—BRIZIEE Y72 ¥ 20~100
TESL B ETEE % S REIIcO e VBRTEREE ST D 2iz (KH &, 1987) | il
BORWREZMGELTEETAZ ERNHLL., EREFEIIEEB IR
BERBEICX> THEH LTV, Lo, I= b= MEBIZBNTIIALSE
WOV ERE L THRMEDORELEE T DI DRIEHEOHLPLEEE X
bhd, TNETRI= b MORERBELTEKOM EZHP & LT, Kk
HERE~DONaCITR M (AH - k. 1988 ; KH 5. 1991) . NaCligik Dk
(Alarcon etal., 1994) . KRB~ DIV ¥ LRI (Ohtaetal., 1990)
B L Ok PEBE8 Wi s O (Gough and Hobson., 1990 ; KH 5. 1991) 72
EBEA BN, —IEORRBBFLNLTND,

I=be MEE EOEERBREO—DILAROBERD 5, NEHIZBR D
LDWEHRBTEWEHE (WA Y) « HENOERKEBESBA LY bR
VELRY., BROBENREIBRDZENMLNTNDS (FEDS. 1990a) . #
Ko, KM= bORRIZETOIHRIZEZ TN TE Y. &< iXPrazier
DFHE—H O (Frazier, 1934, 1935 ; Frazier and Bouwers, 1938, 1947)
BhHD, i, ditEPeet (1992) I L->CTHARORBEBERIZBAL TELD S
NleHERA BND, TRNETOREN S, BROBEEEIE OERSIE M
THY, FIEERERL LTKIR,. B ZXEER I CHHERE (Drews, 1978)
BREN, BB LIOCRECERE U TROEME., T/RE (Frazier and
Bouwers, 1947) . BEOREHEREE (THMN. 1963) . REOEEBIOE
& (Bataletal., 1970 ; Koskeet al.. 1980 ; 3 5. 1960 ; —FWN - &%,
1961 ; EXf 5. 1972) RREREAS TR L ENTWD, & Vbi), HEERICEH
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LT HROBEITFEEE T BRESEWREZD R, BICEHEET, &R
PNREIFELZNEINTNDS, Z0MLY P7IZBNTIX, #RBEERK
OEFZAA QRE. 1931) . REOEAFE (LUASL, 1990a) B LOREDE
3534 (UARS, 1990b) & ORFHEbMA I TE . ¥, BTkt
BRI b bEKEED DNIXERBHERORBEICKREBRBEELRIETE S
hTnd (ZHA B, 1960 ; EhfE, 1972 ; Abott etal.. 1986) . Z DA,
TEAK G OE BRI TREMEORABEETZ L. HOWITERICLVRE
DAY mh DEEKPREICEAT S Z ENRER LY, ZORKRREOH
ROERT ¥ (BE) BEEY. EREBETDIHIEINLTNVDS,

I=bo b OARBEBELTIX, HA (1986) BLUUHEE (1989) & T
EBHHCoRBHERRAS B8, AP CIRINETHERD EVALNR
Ve &I, BBRERTK (EEREK KREIN O SEKEHZ B TITHEY
BIZEDWAKRBOE LD Ted,. ARBBELLTWREIZHD EEZLND
(Peet and Willits, 1995) . HEFFHIBEEEER RN EBICEBFTEEN
BENZLEREOHEDD DD, I=be MERETOREFIZIINLRY OB E
ZHDTNDORBRTH D, L L. BEEIEL <lokPhiciir 52 RICE
LTOMREBMMINFZEALEALNBY, =< MZRBWTIERABRLZEREIX
B2 <2< Ry, ZoREBHIZIEMVEHEHEREINLTHWD (F
MW, 1993) . L7edio T, HARORELZIH T OIRIEEOHLIIEETREAD
RETHDLEZOND, EHE,. I= b~ M OHRERAZERFIZONTHIE
(1990, 1991) RREMIEN O KFIREE L BES BRI RIZO>VWTHEL, 3=
v PREOZUBHBSIIMMEN & < ITRENDOKRT V¥ VEE & OREH
BN EERBDTND, S HIZZ ORERIZESH T, ABBIE OFRERR
WEEATEY FiE. 1993) . BREOKASERBRBLIOCEEOKART V¥ ¥
IR E E QBRI OWTRE L TWA 2, SRIEE2RRTER & 0% Ridkikb T H
R,

L7eSo Ty FFRIZBNTRETH I BB TI= b b ORERE L
REERE L OBREFE L. ARBLEOHSB I OZOREMEREZREH L
Teo B2FITBNTCIE. B RBEER ICEE U CHBIES4 2 MM 20 R 5
Eox. AROKIEELL XD LEHA, £, FIBRBWTIXERRE
LD EZHLPMIZLE BT, FO XS RBERTHRNBEET 00 %2HE
L. ZOHEBRNEEAT. EHIZEIBIZBNT, B3EORKBRICESEZHE

2.



REBA O FHEIZOW T EREEMAE» S RE 2k, ZOREEEZR L
b DTH D,

I 5

AHEEL VEEDBIC DY, REAEEPHHUERE EBLITETH
FMEZHEE Mol £, FMARBZLAEER (R BYF SiE I3k E
OFTIZR L ZHE,. ZHE2Bok. BRAZESRTEEMARERL. &
BERIAE L A O ONCRRZEA IS 1212, AR OZIT. SV E Litdhik-
T BYUTERZHEEEE T, 22T LT, BLEXVEHOBERT D,

EROZRITIZH e o TX. BIRKE BRI EEFRE R D CITRS
HHBERBOBESMEII LY., EEEAEEPMAEBOFREER, BER
MBEBORESMOTHM, THHEWEE Wz, LIk, RN%ERZR, &

EER, EREFRK. REETR. £ BR., BSEHRIK. JIEAK,
BE R, REBRER, EANE—RBIOBABRRIZIZZ KOZH %
WeZ Wiz,

S Bz, FEMEOKPIREOHRBIZ S T2 v BRKFEEREE/ DN ERTE L
. 2L CEAMETEMETEOREBICH TV BIRASR B B i
BB TERTHE, SRRV W, 7z, ZEBRnE e EE O]
R ®Te 0 SRR B2 BFAE RELR S I ERARR R RBE B
BEETIIZS KRR, TBIEWEREWE, ZZIZRL T, BER#H O
BERTD,



B 1w RS ED DREOHERER LN mEM 2R

2= k= ;b (Lycopersicon esculentum MILL.) X fHFEEH70~1008L EFE S
HENHbTRY (k. 1990b ; 83AR1990) . ARFBAEOHMEMERICBELT
X1 ECIEAH (1988) B L UEAA (1990) DOERALILHN, KHFTRIE
EAEHERZ LN, = b PEREICBNTIXETHRE EORZED
LATHHENZEZHEL TRIDERDDLEL BDND, ZOBHA. BARR
FOHZEREFFELOBREFELPIZL TR BERETHD. LTAHT,
AE b= b (BHHL. 1989) BLUTI=F<h (KHD. 1991) BV Tikk
PHERERERNENEE AR E L WS MERALND, UL, HiE
BEDOBAIESM T TIIRICRBIT DKkMRE (BERT T v ) BRRDTED,
Ol KBIZZEZEREBELCTI= b~ MBI DA ROFREIZ W T S8R
BRDJBZEdbEZBND,

LR T. AEICBWTIA T ORRREO BEIER BE L, RE
Ktk & DR ZRRET Uiz Eio. BEHEHOKIIERRBESRG M IZRBITSHR
RAEREIZOWTHRERS L.

F1H REARLEOREBRZERLS FICRERE

EENZRBNTIE. ZNETHEVREOTHONTHWRWKFI = b= M
FOARBEDOMBMERZTAEL, REFELOBERERIT L. ¥k, B
EORHRB L CBRZEDOH LOEDITIZTEDR ITRELZEL D LNE
ELWeEEZ NS (KHBL. 1991) 2, ZOHE. AROREIS T 54
FIZHDI EBBEENTNDS, Lieh-oT, BRESBEERTHRETRLIOH
RICNEDETORABRELZREL., ARREOH S L OBEIZ DWW TR E
MATc, BB, TRABIVHEMLEZI= < MREZBL-1IKITR LU,

HHE L UAE

R= b MREEERBE LTS HEOR» LFELR 4RELZHEA L
@%4H)omﬁﬁ%m%ﬁﬁ%%%%WE%%mﬁﬁx%ﬁm%ﬁéﬂk%
1 BR) BONAR=IKBS AT LA L, ZOVATAZE 7%
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Fig. 1-1. Fully ripe un-cracked (upper) and cracked (lower) fruits in cherry tomatoes.
cv. Mini Carol (left), cv. Sun Cherry (middle), cv. Akakokko (right).

WRERDTSZY FNT. 7I7AF v 78R (Ry F) OREIIFTES3I15
m, B0 mBITEE0I mTHD, 29y Nizw LR %> 27 (5 #10000
liter) 1ZEARES IV, BRBKIIKFRY 7L THERSEDHANTH D,
o RabRIE 1 RFRM 720 740 & L. failEE 1 2R% 72 v 7.5 literk LTz,
191463 HI9HIZY V2 v~y M = b= METEBEL. 25°C, BB
BOERBN TRESE, AZEN 1 ~2HKBBAL 3 A2ZRICH 2K v
RiZBHL LTz, Z0%., KXEN4~5SKEBHALIZ4 AISHIZ, #Z2 1y Y4
eV 1443 (BRRE4S cm) 2 &RICEM LTz (10a472V21004) . 728, H#ER
U7eEnd 1 L2 4 kChoTe. #FlXRY =F Lol —7 (X R
Ax7a—7) ZRWTITW, 1 AN TE Lk, WOEBESRELIC3IEZ
BL TiToTe BATEHIIZIZ. BHRB I CREEKEEDTDIZHE 2B OFIE T,
15ppm PCPA (p-chlorophenoxyacetic acid : #gfiu% b b bh—Y) ZAU KR
ATV —IZ X o TIEIC#EAR L,
KBRS (NO,N, NH,-N, P, K, CaBXU'\Mg% ZL£iL16,
13, 4. 8., 8RIU4 me-liter '2ade) ICHUTHE L. £ DOREITR
R BB ETOBEHMMIZS - CIHEERE (&, AWXIZBNTiX1.0
unit (u) &#H35) DOSMEHK (0.5u; EClE 1.1~14dS-m™) & L. EHifk

i



AR TR ETHRI0u (BCE 22~27dS'm™) ¢ LCEHELE., BB, 5%
WOECHEII RZLS: (R BAREAY Ak 25 (NO,N=11%. CaO=23%) .
[3 % (NO,N=13%. KO0=46%) . 5% (NH-N=6%. K0=9 %,
Mn=1%) . f6% (MgO=16%. SOS=12%) BLUFE 75 NH-N=11
%. PO~=60%) iz k> TR L. Tz, pHIZEEEHIMFS5.5~7.0 DHiH T
Holcled, ELICHE I ThRhoTr, INREX19914E 6 H24H» 5 7 A26H
OMIZHE 3 Bl OFIETH o e, 8B, AERIZBIT SNEHOXRER L CHE
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Fig. 1-2. Changes of air temperature and hours of

sunshine on harvest time of cherry tomatoes.
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<b> Degree of deformation (mm)

Stress (Kg-cm“z)

Fig. 1-3. Stress-deformation curve and penetrating
energy of penetrating test of cherry tomato
fruit. a : Penetrating stress, b : Penetrating
deformation, c : Penetrating energy,

d : Penetrating resistance of flesh, e : Pene-
trating resistance of skin.

RO E 123 R Uiz,
FHEHERZSE 1 ~3REIC
BTk, #HRRBEER (H#E
SBETH T DB OEIE)
AROAURAEE (RERBRE
REL. #ABRLEERSZRA
DEESTRLEDD) . BE
OFE (Brix: 74 I8, &
PR EEET N-10) . HERRE
(1/10N NaOHIz X 5t #n i
B, 7 VBEE) . BER
Frvrn OkEETE) .
REBEBBIVCRRA - RO
& (BAEHIE : ek
DB, RER—V KT 4
veFriny UTM-II-20)
Tholc, 2P, KHRILB
5 REOHIEMSIX. bR
5 (1972) OFERIZHESZ R
EMAERES Hle, BALEH
F18 L EE S ORE IZ
BWTixHFHES (1979 Ot
e BEIZL LU THo T, Bl
AT BV CHIE Shviz st
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Blizm Uice AEIICBNTIE, RAB LCREOES 2E@EEHUME G81-3K,
dBLUe) ZboTRLL. TIUTREERLMIZ22FL. RRIZBANT
BEYEY McXVREERELEER., REZBNCXEOE UM RE
WED OHRETIZZS L Py 2 BB SR TR L k. FEETIER 0 BRI 8
AL S I XSS oERE 3 mmOMERT, EHEixEtm ool
¥h. TF 2T % OFMEE 340 mm-min.” . FR 8k O LR V3 E X100
mm-min. & Uiz,

£, FABIOSREZBNTIX. HHERELLIEIZER DS AOERTH
ERAIEOMIERZRE Liz. T0%. REATS REEAR LERKRATE
TEREEL. RESEE, LRERETRIUCHEN BARIZWE 5L TOMK
B GRIEBHIMRzRITS 1R o&KE (0°CBLE) 251 HYZY O
BREEE) 2EHLEZ. k. RERETERT @EEEZI09m) Of
(L., aBLXUObE: AEERS VX AVHIGBEETH. BAE T3
ND-504DE) %##lE LTz, 25, TERSIHEE (1984) oWEHFIcHESE, abll
H130EL ED b D & T Uiz,

BRS L UER

= b PATEOARRBERLR L CICARER2E1-ARIIR Uiz, ZLRR
HEZ ‘Thavya TORUELRL. #Z ‘I=Frur . AT B
FO ‘I=H 7Y TBLT EE» 0T, ZOM OREIZII~44% DHRTE
HEER L. . HBEERIIZEA L ORETIO~0%DEER L. BE
FBAERLOBHIZEQIZED NP 2Tz, L. KERICBITAARRE
R LB BmNEEZ R L. ZOERIEI2RIZRLE L 51219914
IZRWTiE, WHERIZI 1) 5 B BB 148 7 & [ A o0 104518 D)
246MMH] (FEF 5. 1985) LB L THRIB0% L AR oTe., TR H. BRH S
WIEFERNEZ L, 1HRHEEREr o2z itk bDEEL LN,
REOEE Briv) IZ2o0WTik Thay 2’ RI0THRDEL. 20T ‘L
FEZI—" BXU ‘I=Fvu)’ B8O LELEWEIEEZR L (B1-1%) .
Wiz, Yak-F27 . 47 BIC =47V ZIORKEENE
fEZmRLlc. ZOMDFHITO~80TH T, HEMREIX ‘¥ 2350.64% &
BEbEL, #iE Yab -5 BEU A7 12050% K L& o7,
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Fig. 1-4. The differences among cultivars in the rate of fruit cracking
and cracked length in cherry tomato grown hydroponically.

Table 1-1. The differences among cultivars in soluble solids content, titratable acidity, osmotic

potential, weight and hardness in cherry tomato fruits.

Soluble solids gy oo Osmotic Penctrating resisiance
Cultivar content ., potential " cight Flesh Skin
(Brix) acidity*  (_ppay @ Kgrem?  (Kg-cmd
Akakokko 9.0 0.60 141 1.2 1.34 473
Sennari 7.6 0.57 1.35 13.9 1.58 4.60
Sugar Lump 5.7 0.46 1.04 21.6 1.27 3.86
Marble 74 0.58 121 14.6 1.25 4.62
Sun Cherry RB 7.8 0.59 133 14.6 1.68 548
Pico 7.2 0.64 1.26 20.2 1.88 5.81
Cherish 7.5 057 1.24 13.7 1.72 527
Red Pygmy 8.3 0.55 137 12.9 1.83 4.87
Sun Cherry 7.8 0.58 1.24 14.8 1.71 5.54
Sweety 7.0 0.55 133 11.8 1.97 5.85
Kosuzu 7.7 0.57 126 133 1.71 4.73
Mini Carol 8.2 0.51 132 16.1 1.88 5.88
Eve 6.3 048 120 15.6 1.51 4.80
Mini Capri 6.7 052 1.20 18.8 1.68 4.89
0.05 0.31 0.030 0.304 0.75 0.231 0.559
L.SD.
0.01 0.40 0.039 0.409 0.98 0.303 0.734

Z 9 as citric acid.

BERT V¥ VITEE L EWAOHBIBERSED b (r=—0.850.
TER . BEEDO Thav BXO Ly R¥FI—= REFXEERT
ali—=Fu ORERTVVY VIEENWI E

YV VMEL L BEEREO

8-

1 %kie



BRED LN, REEIL Thaya' BIT ‘Rqg —F1—=" HBllghk/h
&L, wali-Sv 7 BEO ¥ 820l EEREh ok, RROE
BEANEX <—TFN . Vab—F07 BILOY Thavyva K140
Keg-em IR EB BN 0T, B ‘A4 —F 14— 131.97Kg-cm 2 EHEH» -
Teo REOHEBEHIIEIIBRENO BEETIE L RRRERZRL. RE
OENGEIIREDENZ EHRENT
RENBEBRTERETELIRARIIN A ETOBBRELFI2RITRL
Te. BATERERE COBRERERZARBER L HVA OHBEBRE R L =
—0904, 1%KETHE) . Thbb, HRBREROFVWEHIZEARETO
FEREIXEL, ‘Thayza' Tiksd3degree ThHoleDIZRL. ‘I=F%
=0/ N A~ P S RN
=47V’ TiX1000 degree %

Table 1-2. The differences among cultivars in

cumulative temperature from anthesis to Bz 7. BESD 7':‘5 Bk T O
fully ripe stages (a/b>1.30)2 and cracked .
stage in cherry tomato fruits. BAEE O RBICH BB R
) Fullyripe Cracked Difference CEOMHBIERER L (=
Cultivar A d) B—A)
(degree) (degree) (degree) —0.808. 1% 7k$vcﬁ%i‘() .
Akakokko 777 843 49 :
Sennari 803 861 59 T, B DA ETLEH
i/\llgirl Lump 813 857 48 ¥ G D ﬁ
arble 792 862 72 D D
Is:gn CherryRB 834 902 71 RET LORMRFRE
1CO 809 885 T4 —r - =
ed Pyemy 811 908 97 NS
gun Cherry 77 851 23 —0.906, 1 %Zkﬁvc ﬁaﬁ) °
weety 849 957 108 -
Kosuzu 792 805 103 Lo T, HBELRTWVE
Mini Carol 875 1026 157 . _
Eve 1030 1155 125 FRIE L ek iR ic R
Mini Capri 963 1117 123
Wed ZEBRHLNER ST,
LSD 005 683 72.9 53.7
e, . ¥ b3 A
0.01 932 96.6 71.2 %@'ﬂﬁ N g’%%%{%ig k ﬁfg foe
Z Degree of maturity E ORITIX BB 72 4H BEBEMR 1

Aol
B2 BLI3XKHMBEREECHUIHARRELREEY

KHEG (1991) BUkFEE RIS RIRE IR D1EE . ETRERHEN S &
EREORENHELIZE WS ZEEHLMII L. LPL. RIREREET
BIE LB EICAROREPEINTDHEMICS D Z L bBEI NIz, WENE

9.



T HEEABRORENREMT B LS5 Z 1, 3= b MBI AERITR
BOBRICRETHEELZDZ LD TE B, ik, HfiOERE,S. B, S 5%
B DETLEE, LARNBRET S ETORBREOERIIFEIZL-TKA
ELERSTNWBZ EXRED BN,

ZI T, AEICIREHRRARESE R DR R B U, BRI
B SNICBA ORRIE L RERE L OBEE R L. £72Z OBAIBIT
BB BREBETH AVIIBES b AR CORMBEEICOWTHE L.
HhET, ANTHEBHBIC L > TREREORSELTE L.

B LOHE

FERICHEH SN I = b~ ML, IO RICESE, ARRBEER
FUOBEEDERNDS Yakh—5v7 | “YorF=Y-—-" ., ‘I=Fra
BXO THava ©457HEEE L. BTIX19904F7 HI9BHIZHEREL .
8 A1THIZABIR Y NIZBR Lic. AERIZBWTIE, 1AHEX Y4729 6 #k%
L7, F2RBFEIC3ELZBRL THL L. BEMMROCICERET H
HETIIERBIBEZ0Sul Lz, ERE7 HEDEPHH 2 RFNERT %
T, BREBEZ0S5u. L0 uBX R0 uiERE Lz, KIBRKOBCIHEILHE 2
FOFE&THEL, S5 2EMIC 1 EEREKEL BTN U, KHEEBEITE
1 BEE 1 EFABRVATATHLN, BERY FOREIZREE12m, B
0.6 mBLUES01I mT, 4~6~y RYVITHESF > 7 (FES00liter) 1
EB LOHES > 7 (RE2001iter) 1 ESEREI . BERIQIKTR Tk -
THERSEDHANTHD. BB, KEBRBLOZOMOBRIE HETE 1 E
FHIMEFERTH -T2,

REOPEILI90FI0A 11HPHI128 7 HiZHE 3 HOF & TERE L, I
FHCNERBUC T SRR B HE LA RRBEREL BN Ule, RESBRE» L
TRETHLIWEBEP LEARETOBRBEEZE 1 BEE 1§ L MRRFET
BHUle, SCREPEICE U REOHEIL. BAEFNZ X 0 IRE Dabliiss1.30 2L
bt L,

RESHEICET2HEIR. 6 (L. aBXCb ) . BEER, EE (8
FRE) . RERE (Z=VBBE)  BERT U Uy OKERETE BX
CRE - REOES (BWEHN) & Lk, 28, BEBEJUNXRERER I

-10-
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BN TR & FERR i THIE &2 T o T,
TRRBIZBNTHURBEICND ETIIAEL SN KSBE2RHE LK.
ZONTHABREIT "IN (1963) OFEESEIZL. EHE (2 mI%) 12XD.
B ZTEIZBRELZREOHLME L V#ERFHA LRAICEHKEZEAL.
RERAUB LR A TOTEAREZRE L (BB1-5K) . B, REOHERIZ
300 mlE — & — 252k D, bSNTcKOEN HHEH L,

Fig. 1-5. Artificial cracking method.

BRBLUER

fE Ul 4 I BWCHRRBER SRS mdr o> il ‘T haya’ T
#140% T, HITHEDEPo>TMmEIX ‘ I=Frui’ TT7~14% Tholk
(5B1-6X) o D 2 FFEIX10~30%FE EDMEZR L. I K DBHRRER S
BObNic. Thava’ ZBRWE 3 FBEIZEBO CIRERERENREIRD
o T, ARBERPFERIZR I R2T

BRTED H5EVE COBMBIREIX ‘T hay 2’ BEBEL, 2WT PrF=
y—" . aki—-5v7’ ., ‘I=Fru)’ OEEWMEZRLE B
1-7X) . BHfEBERETORBIEE X, Thay = BEDHELI, 2NV T
‘vak—-gv7’ . WrF=U-—" ., ‘I=Fyrui’ OIHEVEZ
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Fig. 1-6. Effect of the concentrations of nutrient solution on the rate of
fruit cracking in four cultivars of cherry tomato.

Z The concentration of nutrient solution ; one unit (1.0u) is standard
concentration.

¥ Different letters within the same cultivar indicate significant
differences by Duncan's new multiple range test, 5% level.
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Fig. 1-7. Effect of the concentrations of nutrient solution on the cumulative temperature
from anthsis to fruit full ripe (a/b>1.30) or fruit cracking in four cultivars of cherry
tomato. Vertical bars indicate standard error of the mean.

Z The concentration of nutrient solution ; one unit (1.0u) is standard concentration.
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Table 1-3. Effect of the concentrations of nutrient solution on coloration, weight, soluble soljds content,
titratable acidity, osmotic potential and penetrating resistance of cherry tomato fruit.

Soluble solids

Osmotic

3. €] (=5 ce
Cultivar  Treatment L a b asb content Titr:at.ablg potential Weight Ponctrating resistan
(Brix) acddity 2 (_apgy (8 Flesh(Ke-om-2) Skin(Ke-om-3

0.5uY 30,7 185 125 147 55 ax 0.46a 087a 25.t¢ ~ 216¢ 349
Sugar Lump 1.0u 30,6 186 123 149 63b 0491 092b 21.5b 2.04b 3.80
2.0u 309 190 123 155 7.0¢ 0.51 ¢ 1.04¢ 1722 185a 3.91

NS NS NS NS NS

0.5u 29.1 150 106 140 7la 053a 058a 134c¢ 1976 5.21
Sun Cherry 1.0u 290 151 105 144 75b 0.54 a 105b 119b 1.77 ab 522
2.0u 20,2 155 103 147 85¢ 0.57b 1.19¢ 10.4a 1.63a 5.19

NS NS NS NS NS
0.5u 291 146 105 137 12a 049a 1.10a 142¢c 2.18b 5.83
Mini Carol 10u 29.1 142 107 135 82b 051b 1.19b 1296 2126 6.15
2.0u 203 152 105 143 88¢c 0.53b 143¢ 11.6a 1.85a 6.21

NS NS NS NS NS
0.5u 304 155 112 135 9.1 0.57a 1.38 9.2 1.83b 5.48
Akakokko 1.0u 305 161 112 141 0.4 0605 145 86 171 ab 5.58
2.0u 299 147 109 137 9.4 0.60b 1.53 8.7 155a 5.73

NS NS NS NS NS NS NS NS

2 % as citric acid.

¥ The concentration of nutrient sclutien ; 1.0u is standard concentration.

X Different letiers within the same cultivar indicate significant differences by Duncan's new multiple range test, 5% level.

U7 THRLEPoT. SHIT,

Thava B3 RETIRERR

BENSRDIEEEENEM UL, BEBEILX ‘Thayvx TELEL.
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Table 1-4. The differences of injection volume of

distilled water at fruit cracking by injector in a

each fruit harvested from three concentrations
of nutrient solution.

Injection Injection volume

Cultivar - Treatment volume per fruit volume
(m) (%)
0.5 u? 0.64 c¥ - 459c¢
Sugar Lump 1.0u 0.51b 430b
20u 044 a 4.09 a
05u 055¢ 6.08¢c
Sun Cherry 10u 041b 547b
20u 034a 477 a
05u 0.60¢ 681c
Mini Carol 1.0u 0.54b 6.13b
20u 040a 528a
05u 0.35b 5.15b
Akakokko 1.0u 032b 4.85b
20u 025a 423 a

Z The concentration of nutrient solution ; 1.0u is standard

concentration.

Y Different letters within the same cultivar indicate significant

differences by Duncan's new multiple range test, 5% level.
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Counts of minute cuts
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Fig. 2-1. The differences among cultivars in counts of
minute wedge-shaped cuts that appeared on
the surface of fruit epidermis adjacent to the
base of calyx in cherry tomato fruit. Vertical
bars indicate standard errors of the mean.
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1'4: —a~  Akakokko /

Maximum length of minute cuts (mm)
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Fig. 2-2. The differences among cultivars in maximum
length of minute wedge-shaped cuts that
appeared on the surface of fruit epidermis
adjacent to the base of calyx in cherry tomato
fruit. Vertical bars indicate standard errors of
the mean.
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Fig. 2-3a. Development of minute wedge-shaped cuts that appeared on the
surface of fruit epidermis adjacent to the base of calyx in cv. Sun Cherry
grown hydroponically. The arrow indicates a minute cut.

One weeks after anthesis (upper), three weeks after anthesis (lower).
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Fig. 2-3b. Development of minute wedge-shaped cuts that appeared on the
surface of fruit epidermis adjacent to the base of calyxin cv. Sun Cherry
grown hydroponically. The arrow indicates a minute cut.

Five weeks after anthesis (upper), seven weeks after anthesis (lower).
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Table 2-1. The differences among cultivars in the rate of cracked bOTHoRL %

fruits and the ratio of maximum minute cut lengths in bbb, £ @ﬁ%:
cherry tomato grown hydroponically.

— B, BRFERD
) P t £ e ratio of maximum ;mnute L
Cultivar c?; gﬁlé dafgliot cut lengths to fruit EAKIE. BREBRE
circumference (%)
BlIZR9 5% KD
Mini Carol 13.1a% 070 a
Sun Cherry 21.8b 1.18b xAWEOHEGLH
Akakokko 42.6¢ 131¢c e
BB AR b
2 Different letters indicate significant differences by Duncan's new
multiple range test, 5% level. Tzo
AERBRIZBWT
VEBT BRIz L o TH

SHAMERFIRPOZEEKREEALTARLLE IS, BREEHT & FELMEHA
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BRTHoleZ EBHER SN,

P AL OMIIOKE 13, RS LCRESANTRD S=y
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ThHDHZEBRBADLNT. Ele, REMITBWTIIRRS L ORERE RN
b FrF=U—=" BPEWEERRL. B Thav BREWVEERRL
Tehs, ARG TR/ RERR G Al LL T 3 I 2R IIR D bk o Tz,
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Fig. 2-4. Minute cuts (upper) and cracking (lower) of cherry tomato fruit cv. Sun
Cherry by artificial cracking method.
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Fig. 2-5b. Epidermal cells of cherry tomato fruit cv. Sun Cherry. Adjacent to calyx ( X 25)({eft), equator ( X 25)(right).
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Fig. 2-5¢. Epidermal cells of cherry tomato fruit cv. Akakokko. Adjacent to calyx ( X 25)(left), equator ( X 25)(right).




Table 2-2. The differences among cultivars in the cell size of epidermis in the adjacent calyx and equator
of cherry tomato fruit grown hydroponically.

Adjacent calyx ( # m) Equator (¢ m)
Cultivar
Polar Equatorial Polar/Equatorial Polar Equatorial Polar/Equatorial
Mini Carol 39 (100)ZaY 33 (100) a 1.22(100) a 3510 b 36100 a 0.96 (100)
Sun Cherry 44(1i3) b 31(9b 144 119 b 32(9%a 35(9)a 093¢ 97N
Akakokko 4517 b 42128 0b 110 90 a 3811 c 431201 0.88 ( 92)
NS

Z Numbers in parensis indicate % of values of Mini Carol.
¥ Different letters indicate significant differences by Duncan's new multiple range test, 5% level.

2 RELBUIRRAMROAZIDER

[l —H# B BRBEERE T IBN TR I OAPI TG L. HRBELL LB
UTehsi, HEFORIE LT aNR9.6%, KB TR LI Ban829.1% & A#kas
BWEZR LTz, Elo. & OBRE. TREEOERIIAFN18.8g, 1158
gLKPREDOABRENZ DO LN, —FH, I=b< MZBITHIHEFIZ
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Fig.2-6. Cells of cherry tomato fruit cv. Sun Cherry Extra grown in soil. Un-cracked fruit ( X 25)(left), cracked fruit ( X 25)(right).
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Fig. 2-7. Cells of cherry tomato fruit cv. Sun Cherry Extra grown hydroponically. Un-cracked fruit ( X 25)(left), cracked fruit (X25)(right).




Table 2-3. The differences of the flesh cell size of un-cracked and cracked fruits
in cherry tomato cv. Sun Cherry grown in soil and hydroponically.

Length Width Length/
Culture method ) (i) width

Soil cul Un-cracked fruit 121 (100y%a¥Y 162 (100) a 0.75
oil culture Cracked fruit 138(11d b 181D b 073
- Un-cracked fruit 174 (100) ¢ 230 ¢(100) ¢ 0.76
Hydroponics o wedfruit  202(116) d 253 (110) d  0.80
. NS

Z Numbers in parensis indicate % of values of uncracked fruit.

¥ Different letters indicate significant differences by Duncan's new multiple
range test, 5% level.
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Fig. 2-8. Cells of pink mature fruit in cherry tomato cv. Sun Cherry Extra grown 5&8@0285 Untreated fruit ( X25)(left), water
absorbed fruit ( X 25)(right).
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Fig. 2-9. Cells of full ripe fruit in cherry tomato cv. Sun Cherry Extra grown hydroponically. Untreated fruit (X 25)(left), water
absorbed fruit ( X 25)(right).




Table 2-4. The differences of the flesh cell size of untreated and water absorbed
fruits in cherry tomato cv. Sun Cherry Extra grown hydroponically.

- Length Width Length/
Fruit stage (um) (um) width
Pink Untreated fruit 171 (100)%aY 203 (100) a 0.86
t Water absorbed fruit 189 (110) b 211 (104) a 0.90
Full ripe Untreated fruit 17200y a 196¢00) b 0.88
Water absorbed fruit 206 (119 ¢ 234 (120) ¢ 0.87
NS

Z Numbers in parensis indicate % of values of untreated fruit.

¥ Different letters indicate significant differences by Duncan's new multiple
range test, 5% level.
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Fig. 2-10. Cells of cracked fruit in cherry tomato cv. Sun Cherry Extra. Cracking of epidermis ( X50)
(left), cracking of epidermis and flesh (X 25)(right).
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Fig. 2-11. Cell of cracked fruit in cherry tomato cv.
Sun Cherry Extra. Vertical section (X45)
(upper), cross section (X 80)(middle),
overview of cracking ( X 220)(lower).
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Fig. 2-12a. The occurence of fruit cracking in cherry tomato cv. Sun Cherry.
The arrow indicates a cracking point. AM6:42:00 (upper), AM
6:42:30 (lower).
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Fig. 2-12b. The occurence of fruit cracking in cherry tomato cv. Sun Cherry.
The arrow indicates a cracking point. AM6:43:00 (upper), AM
6:43:20 (lower).

AL




Fig. 2-12c. The occurence of fruit cracking in cherry tomato cv. Sun Cherry.
The arrow indicates a cracking point. AM6:43:40 (upper), AM
6:44:00 (lower).
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Fig. 3-1. Diurnal fluctuations of number of fruit cracking in cherry tomato cv. Sun Cherry.
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Vertical bars indicates standard error of the mean.
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" Fig. 3-4. Diurnal fluctuations of diameter of fully ripe
fruit (A) in cherry tomato cv. Sun Cherry Extra,
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Fig. 3-5. Diurnal fluctuations of diameter of fully ripe fruit (A) in cherry
tomato cv. Sun Cherry, solar radiation (B), air temperature and
relative humidity (C) on sunny day, October, 1993.
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Fig. 3-7. Structure of the sensor for measuringsap  Fig. 3-8. Placement of sap flow rate
flow rate in stem, peduncle and petiole. sensors on stem(A), peduncle@)

and petiole(C) in cherry tomato.
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Fig. 3-9. Diurnal fluctuations of sap flow rate in main
stem (A), peduncle (B), petiole (B) in cherry tomato
cv. Sun Cherry Extra, and of solar radiation (C), air
temperature and relative humidity (D) on sunny day,
July, 1994,

-50.



BB LTeSWEII L. B (P4 1R ek ey, #B380e-Hr ‘Lo
. Ele. BHROADBIIEOKIET OF — 2 LELLEBESA LN,
ZEfe 1 BREICERAE (B30 g-Hr™Y) HR LIS, 4% 6 Bt & BRI T T
RFEOEER Lz, —F4. BHOKSBEZEMEA OEERL. REDLHH
Lleds, R LREIIZECEER L. RE~HEALTNWAZ LEFR L,
BT, PR T RREICIIEAIE S e Hr e m L. BRI FEA
B ORISR BN,

UEORREY. I=h< FORRZEMICRY BRENDOKOHIH & 2
B X5 K b R ORE~DKOHBAK L V. REIZREROKT &
BREL RoTERRBET 0 0THS 5 LHW S .

H2H RBHXBRHICLIKSBEORME
MRB L UFHE

BB L ORI A ERIXSE 1 H L FRRICSEN Uiz, #ERIX19954E 2 F24H,
ML 4 HISETHoTe, INERHNME. B (FRT 1 ~58) HEeRTEH
WCEBEBH X (600 lux) . BRYEREX (6000 lux) 36 KON (ML) o
3K 23 LTz,

A, ARBER (RUBOTBRRFEIO~S0RIZT AT, BEHR
LTiepESPRELR) 2 NIRRT 5FHT 4 R KUHEBER
BAMEEZRT AR 1 BB I BEOKILIZRBI Bk KIEBRIES 2 IR v
A—%— (LI-COR, LI-1600) £k V. BOCHEHKIZBIT B 2 RBORM
BLUOZEOHE FFEOEMO KB E E 2 EBNE Ikic X 0 &k ekl E 5B
GELIEHERAR 2AVTHRE L. e, FHRIUKRE 74 BB IOFRT 7
RIZRI DR ERBLVCEOKRT vy VEHIE L. BB, REBLU
EOKREF VY L OHIEIX. Klepper and Ceccato (1969) . Barrs et al.
(1970) . FHk b (1987) B LA (1993) OHEESHITLL. 7Y v
THAMUANIZ TV Y ¥ % — « F % 2 2N— (Soil Moisture Equipment %,
PLANT WATER STATUS CONSOLE Model 3005) iz k> THlEZ{T-7z. 72
B, FLoyve— - FroA—0FL AAY— KL, FA- %k (1987) O#F
Ex2BEIZL, 003MParsec ‘& Liz. BB, YLy ¥vr— - FroA"—{llE

-60-



Oledliztian e REB &
CEOH N ZHE3-10IZR L
oo BRERICBONTHIE L
REBIOEOKRT V¥ ¥
MiZBoyer (1969) DIz

LR oTEH L.
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Fig. 3-13. Effect of light treatment at night on diffusive

resistance in cherry tomato cv. Sun Cherry Extra.
Vartical bars indicate standard error of the mean.
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Fig. 3-14. Effect of light ireatment on water potential of fruit
and leaf in cherry tomato cv. Sun Cherry Extra.
Vertical bars indicate standard error of the mean.
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Fig. 3-15. Diurnal fluctuations of transpiration rate
in cherry tomato cv. Sun Cherry Extra on
sunny day, October, 1994. Vertical bars
indicate standard error of the mean.
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Fig. 4-1. Diurnal fluctuations of relative humidity in

the control ( @ — @ ), low humidity ( @-—@)
and high humidity ( @ —-—@& ). Average of
relative humidity measured on the sunny days,
May, 1989.
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Fig. 4-2. Effect of relative humidity on the rate of fruit
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Table 4-1. Effect of relative humidity on size and quality of cherry tomato fruit.

Cracklength L/Cratio? Weight Solublesolids Titatable Solid-acid

Cultivar Treatment (mm) (%) © content acidityV ratio
Brix)
Low humidity 28.9 aX 295a 140b 81 0.53 15.3
Sun Cherry Control 297 a 339a 123a 8.0 0.57 14.0
High humidity 36.2b - 41.1b 117a 8.2 0.55 14.9
NS NS NS
Low humidity 205a 289a 9.7 106 0.56 18.9
Akakokko Control 2i7a 275a 8.8 10.8 0.54 20.0
High humidity 33.4b 40.8b 96 103 - 0.56 184
NS NS NS NS

Z The L/C ratio is the crack length / fruit circumference X 100, assuming that the tomato fruit is a sphere.
¥ 9 as citric acid.

% Different letters within the same cultivar indicate significant differences by Duncan’s new multiple range
test, 5% level.

LU SEANE, BATRAXF—EBLICRA - REOE@EEHTIMENRE D
WWREREEZR L (8428) . £, BREOFERY EHER L OBV
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OIEME—BTHLOTH o7, BELENEEDOHEIIZAIE L ICBEITHE &
HEbEBROBEmBALN T, TRbb, BARNEITEREEX 2S6RXIZ T
ARTREL, FICREBERKIZBONTHERZZITWVWABRNWODODEINEL R
SBEEBHZR LN, BEREBIZONWTIRMBIZ K DERALNRP 2Tz, HAT
RAF T HREICER TEBEXRERICRE {RY, BEEXTRAR
BREVRHONBRIPoTe. Fie. RA - REOCEHBEEHNEZARKICHLATE
BEXTRE L, #HIRBEX TNE S RLEFEIPBD LN, REDFERY
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Table 4-2. Effect of relative humidity on puncture resistance and penetrating resistance of
cherry tomato fruit.

Penetrating Penetrating Penetrating Penetrating resistance
Cultivar Treatment stress deformation energy )
Kg-cm2) (cm)  (Kg-cm-cm2) Flesh (Kg-cm2) Skin (Kg-cm?)

Low humidity 9.92 aZ 0.53 261a 2.10a 6.05a
Sun Cherry Control 9.02b 0.51 231b 192 ab 548 ab
High humidity 8.74b 0.51 223b 1.73b 488b
NS
Low humidity 839a 0.47 196 a 201a 439a
Akakokko Control 7380 044 1.64b 1.83 ab 3.69b
High humidity  7.30b 0.48 1.80 ab 147b 3.64b
NS

Z Different letters within the same cultivar indicate significant differences by Duncan's new multiple range
test, 5% level.

Table 4-3.  Effect of relative humidity on tensile strength of cherry tomato fruit.

Equatorical arc specimen Polar arc specimen
Cultivar Treatment "o cite stress Tensile rate? Resilience Tensile stress Tensile rate?  Resilience
(Kg-cm2) (%) (X102Kgeem) (Kg-em2) (%) (X102 Kg+cm)

Low humidity 396aY 3.0 1.49 372 38 1.65

Sun Cherry  Controt 336b 2.9 135 3.17 31 1.55
High humidity 3.23b 32 1.46 3.54 3.8 1.63

NS NS NS NS NS

Low humidity 3.15a 3.1 139 293 3.0 1.15

Akakokko  Control 2.70 ab 29 1.16 2.67 3.0 1.12
High humidity 238b 2.7 092 3.12 35 1.49

NS NS NS NS NS

Z Strech quantity / Length of test piece X 100.
¥ Different letters within the same cultivar indicate significant differences by Duncan's new multiple range test, 5% level.
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Fig. 4-3. Diurnal fluctuations of relative humidity (- --)
and temperature (---) in the control ( @ ) and
ventilation ( O ) treatment . Average of relative
humidity measured on sunny days, June, 1989.
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Fig. 4-4. Influence of ventilation treatment on the rate
of fruit cracking in cherry tomato.
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Table 4-4. Effect of ventilation on size and quality of cherry tomato fruit.

. . Soluble solids : . .
. Crack length 1/Cratio? Weight Titratable Solid-acid

Cultivar Treatment (mm) %) (@ c?é‘:zgt acidity ¥ ratio
Control 52.6 aX 587a 13.9 78 0.52 15.0

Sun Cherry oo titation 412b 4781 135 8.0 0.52 15.4
NS NS NS NS

Control 382a 467 a 103 9.7 0.52 18.7

Akakokko g ilation 33.6b 40.7b 105 9.7 052 1877
NS NS NS NS

Z The L/C ratio is the crack length / fruit circumference X 100, assuming that the tomato fruit is a sphere.

Y 9 as citric acid.

¥ Different letters within the same cultivar indicate significant differences by Duncan's new multiple range

test, 5% level.

Table 4-5. Effect of ventilation on puncture resistance and penetrating resistance of cherry

tomato fruit.

Penetrating Penetrating Penetrating

Penetrating resistance

Cultivar Treatment stress deformation energy :
(Kg-cm2) (cm) (Kgcm-cm-2) Flesh (Kg-cm2) Skin (Kg:cm?)

Control 8.47 aZ 0.50 2.15 1.80 500a

Sun Chery  genvilation  8.92b 0.49 226 1.90 545D
NS NS NS

Control 749 a 0.46 1.74 1.73 440 a

Akakokko G flation  8.02b 042 1.69 1.87 4.89b
NS NS NS

Z Different letters within the same cultivar indicate significant differences by Duncan's new multiple range

test, 5% level.
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Table 4-6. Effect of ventilation on tensile strength of cherry tomato fruit.

Equatorical arc specimen Polar arc specimen
Cultivar Treatment "o cle stress Tensile rate? Resilience  Tensile stress Tensile rate?  Resilience
(Kgrcm2) (%) (X102Kgrem) (Kegrcm?2) (%) (X102Kg-cm)

Control 3.88 35 1.87 408 4.0 2.08

Son Chery e titation 3.98 38 1.96 435 46 268
Ns ¥ NS NS NS NS NS

Control 3.33 4.0 173 3.19 4.6 2.00

Akakokko o filation  3.54 39 178 339 5.1 239
NS NS NS NS NS NS

Z Strech quantity / Length of test piece X 100.
Y Different letters within the same cultivar indicate significant differences by Duncan's new multiple range test, 5% level.

B - SRR WITHODERREZL IV EZBRNDOD, RERTORORELRD
MEFIRAR S (554-68%) .

Lo T, REROERPS., BROBEAZMETE—0ODHEL L TE
BT & DR ARILB IR 40 b O BB X 5 b O L RS, &)
THRNTH A5 LB SN T,

FB2H AKHMEBEARARESLIUEBBRERT DV vV LB3RERED
H &

51 EE 2 B W TIIKRBHERE A < R 51 ERERENBINT S5 1
KHDZLZHLNI L. £Tc. REOBERERT VY NVBI=b= MO
HREFERZTERO—DOTHHZ LEWHRA L. LEALREL, ZTRET
WAREI b= FHDWII= b= MZBWTHRDORBE WD KRIREL O
BIRIZDOW TS L VERAZ LR,

KB b= MZBWTiE, Murase (1981) 1Xx¥-4 2 v X —&% —%fF W Tinsitu
THIERFVEALZ IR LTeAS ZORRARPHEET IR TREOKRRF ¥
WHSHI02 MPa ERTHZ L 2L L. £, AEA90) ZXI=r< B
WCRIBROFEEZAWTKRRTF Vv VBR0.8 MPa LR LB ST R ORE
BHRONTEZ LEBD. LEB-T, AROBEFERTEH TIRER X
CEDOKBT VvV, BBERTF VYA AVBIVERT V¥ )V EEEERD D
DTIERNP EHETE D, EHIT. BREBESROWRRFHCR T SRk O
KGREBDHARBEICRSBEF LTS X5 IcBb b,

_79-



ZIVE TIZ A RRBEOERBIEIC O TIE. RESE 1 HHCRW TR ~D%
BALEEERRE L. RN THHZ 2R, £, LE - F#E (1994 O
FIZ LSRRI R v T2 E L S ¥, FEWERN~OKG OFRAZIIHE L.
REOKRFT Vv VEKSIIZDZ LIE > TARRBER KRR S D HER
EBRZBRINTND,

LeSo T, AEIZEW T, B ORI E Tkt S hicka i
(REBLVIE) ZBWT, EEBEDA IR A EKDRBOERD DN
EHPLHELPICL., EERIEE IZ X > TRR OBENHBEETRETH D 0
E5PRATHZL2zENE LTEREZIT- T, & bz, ERMICHEMEIZARE
BIRDBADPV RZRTBHZ 2. BROREZFIET Sz, BEOARIE
BERT VU VEEERKICKRER S U TRET D HEERAT.

BI1H KHEERREICLIRERLEOHM
EPEEBCLORKEDDER
MES L UTHE

P F= U= 2191E2 AIOBIEEL. 4 AISHITK Ry FicB il
Uic. RERIZBU DUERB L OREFEIRE 1 BE2HEEAKTH o,
19914% 6 A28 HIZ5ERARE, AERBIUREEHEIL. —200CO7 Y —F—
NTHERERE L, ZO8E. BEIEE. RAMBI LY —ificaE Uiz,
24 Rk, BREDOBEERF VU Y M EKRERTEIC X > THIE L.
¥, BREORABENETDDIc, NEERORELHR LTS y—L
WT/NRIAD el DA% ZBEKICBE LA B REREI Ee. 6 K
%, B LEREOHEB I CREOEE LA L.

BRBLUER

HRESEHROREICZBIIDIRADOBERT V¥ v Vik. RBEEREOR
RICRT DRADBRERT ¥ v Vv L VERITET Le (84-78) e, #
BIORTHOERZEZZILZRONDDD20uXTET L. 2B, REOFY —EIiZ

-80-



BIFDEBERT VYT
DWTIX BRI

Table 4-7. Effect of the nutrient solution concen-
trations on osmotic potential of flesh,

ZREIR I BIRI» o T, placenta, leaf and root in cherry tomato
RN ¢v. Sun Cherry.
INRAR % 2K IR il _
Osmotic potential (—MPa)
% Z &f Iz J: @ }\IE"”C%% Treatment 2
Flesh Placenta Ieaf Root
_f A —L.\‘
eRESWIREE. RRE 05uY 1m§ 1.27 w40?
10u 128 1.31 1.12 059
BRI ORI RETE 5 20u 138c 129 120 063
s NS NS NS
HEORELIVLZFEDBN
Z Expect of placenta
Tz (% 4'84%) Jé B Iz, Y The concentration of nutrient solution ; one unit (1.0u) is
. sy . standard concentration.
EIRERERIRORENRE X Different letters within the same cultivar indicate significant
differences by Duncan's new multiple range test, 5% level.
WHEOBEEIIKRENZ L

PR b, T ORI
R ORBFEE IR T TR LN REZ, Bk IRREL, »2OPBOR
KL THRROBEZFISRIT I LERRL TN D,

Table 4-8. The differences of fruit cracking, fruit weight and expansion by pedicel dipping
test at fruits harvested from three concentrations of nutrient solution in cherry
tomato cv. Sun Cherry.

Percentage Fruit weight (g) ¢
Treatment  of cracked Before After  Difference Rate o expansu%n
fruit o L ((B—~A/AX10%
dipping (A) dipping (B) (B—A)
0.5 u? 29.2 a¥ 17.66 ¢ 1774 ¢ 0.077 044 a
10u 348b 13.48b 13350 0.073 0.52 ab
20u 517¢ 10.38 a 1045a 0.062 0.67b

NS

Z The concentration of nutrient solution ; one unit (1.0uw) is standard concentration.
Y Different letters within the same cultivar indicate significant differences by Duncan's new
multiple range test, 5% level.
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Fig. 4-5. Weekly changes in soluble solids content and water
potential in cherry tomato cv. Sun Cherry grown in three
concentrations of nutrient solution. Vertical bars indicate
standard error of the mean.

Z The concentration of nutrient solution ; one unit (1.0u)
is standard concentration.
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Fig. 4-6. Biweekly changes in water potential of leaves of cherry
tomato cv. Sun Cherry collected from plants grown in three
concentrations of nutrient solution. Vertical bars indicate
standard error of the mean.

Z The concentration of nutrient solution ; one unit (1.0u) is
standard concentration.
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Fig. 4-7. Diurnal changes in water potential of fruits and leaves of cherry
tomato cv. Sun Cherry harvested from three concentrations of
nutrient solution. Vertical bars indicate standard error of the mean.

Z The concentration of nutrient solution ; one unit (1.0w) is standard
concentration.
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Fig. 4-8. Water status of cherry tomato cv. Sun Cherry fruits harvested from
three concentrations of nutrient solution. Vertical bars indicate standard
error of the mean.

Z The concentration of nuirient solution ; one unit (1.0u) is standard
concentration.

Y Day indicates daytime (PM 2), night indicates nighttime (AM 2).
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Fig. 4-9. Water potential of fruits and leaves of cherry
tomato cv. Sun Cherry grown in three concen-
trations of nutrient solution and harvested on
sunny and rainy days. Vertical bars indicate
standard error of the mean.

Z The concentration of nutrient solution ; one
unit (1.0u) is standard concentration.
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HERBLUER

FRBAET, HEX (320%) &
H U S APEGHRIMX TRA 5]
FAFED bz (B4-10K) . &L
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20, SRXDO2BEEIZHA L. PEG
WINOFHRBPED vz,

BIRIZONTIX, W ORLEX Iz
BT hapER130U EThoTz (5B
49%) T ehb. ATTHEE L S . o
Nic. ¥hk. BREEMEIZOWTIE, GO PEGionM PEGSOMM
PEGZEINULE |2 & - C BRI 7238 By An Fig. 4-10. Effect of PEG supplement to

- nutrient solution on the rate of
., ERIZAEBRTOPEGHLE Iz L 5 fruit cracking in cherry tomato
) cv. Sun Cherry Extra.
HE IR b o Tz,

25

201

15}

Percentage of cracked fruit

Table 4-9. Effect of PEG supplement to solution on coloration, weight, soluble solids
content and penetrating resistance of cherry tomato fruit cv. Sun Cherry Extra.

Soluble solids  Fenetrating resistance

Treatment L a b ab Wéﬂfht content Flesh Skin

& (Brix) (Kg-om?) (Kg-em?
Control (1.0u) 251 159a% 11.8 1.35a 245 7.9 1.82 5.24
1.0u+PEG40mM 249 175b 118 148b 233 82 191 5.86
1.0u+PEG90mM 254 174b 12.1 144ab 252 78 1.85 5.15
NS NS NS NS NS NS

Z Different letters indicate significant differences by Duncan's new multiple range test, 5% level.
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Fig. 4-11. Effect of PEG supplement to nutrient
solution on fruit and leaf water potentials
in cherry tomato cv. Sun Cherry Extra.
Vertical bars indicate standard error of
the mean.

Z Day indicates daytime (PM 0~PM 2),
night indicates nighttime (AM 0~AM 2)
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Fig. 4-12. Treatment of pull-up truss in cherry tomato.
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Fig. 4-13. Effect of pull-up truss Fig. 4-14. Effect of pull-up truss on water

on the rate of fruit potential of fruit in cherry tomato
cracking in cherry tomato cv. Sun Cherry Extra. Vartical bars
cv. Sun Cherry Extra. indicate standard error of the mean.
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ablERPRRE SR ot EeFBR (Z OHMEEEIE 1 288 2 filicHEUi)
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Table 4-10. Effect of Ethrel and abscisic acid (ABA) treatments on color of whole truss-
harvested fruit.

No. of fruits Chemical treatment

per truss (ppm) L a b alb
Distwater(control) 287%1.63%Z 133%+237 98%*123 136%+0290
Ethrel 100 28.040.97 13.8+198 934073 1.48%0.158
15 Ethrel 200 286%+1.02 140+186 97£0.78 144=40.140
ABA 250 2834094 150+149 914061 1.64%0.130
ABA 500 284+1.01 142+181 94%072 15110229
Dist.water(control) 28.63+0.85 1371156 97x074 1412%0.133
Ethrel 100 283+0.91 1374172  94+069 14710.148
20 Ethrel 200 282+0.88 145+189 95+0.74 152%0.198
ABA 250 28.1+0.71 140+188 93%£049 15140.132
ABA 500 2854091 140170 95+0.69 147%0.128

Z Mean *standard deviation.

FNEZTT > e REN O REE IS LEX I — EOMEABRA b, 1538
XBLO20RE NI H12.7~14.0 gREEAN TH o7 (B4-11K) . £k, B
ENORES OFRIZZUVERX & HIC20RKORENISEXOREL VLMK
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Fig. 4-16. Effect of Ethrel and abscisic acid (ABA) treatments on percentage of full
ripe (a/b>1.30)Y fruits in whole truss-harvested fruits.
Z Different letters indicate significant differences by Duncan's new multiple

range test, 5% level.
Y Degree of maturity.

Table 4-11. Effect of Ethrel and abscisic acid (ABA) treatments on weight,
soluble solids content and titratable acidity of whole truss-

harvested fruit.

No.of fruits  Chemical treatment ~ Weight SOIE};}E es r?tl ids Titratable
per truss (ppm) (&) (Brix) acidity
Dist.water(control) 13.912.32 7.81+0.75 0.4910.032
Ethrel 100 14.01£2.55 8.320.66 0.47£0.031
15 Ethrel 200 13.7£3.46 8.5+0.58 0.504:0.036
ABA 250 1274231 9.04+0.77 0.50%0.031
ABA 500 1324255 8.140.69 0.50£0.038
Distwater(control) 12.7%1.52 8.61:0.82 0.481+0.031
Ethrel 100 134197 8.4:10.51 0.471£0.035
20 Ethrel 200 130X+191 9.13:0.71 0.48+0.030
ABA 250 13941.99 8.710.68 0.47+£0.036

ABA 500 12.7:k1.61

9.0+0.53

0.4740.031

Z 9 as citric acid.
Y Meanzstandard deviation.

WA R LT, REOEEILT AL L E L CABAMEEE k- CHIEK & 1
BINE BIERAH b, Ui LSy MUBEISEE OB S IR CIL 20 - e
%, RECREIZUII L BHERE LA PR LIRP ST,

HEOES KB LT BASHE. BFES L CEASI A F—EnT
NLMHC LA AERE AN P T (4128) . LALRED, B
RAB LOCRBEOEBEFIMEICOWTIE = AL AR LT ABARLEX [Z BT
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Table 4-12. Effect of Ethrel and abscisic acid (ABA) treatments on puncture and penetrating
resistances of whole truss-harvested fruit.

. . Penetrating Penetrating Penetrating Penetrating resistance
Ngégirflrl?slts Chemx((:ilptgaatment siress deformation energy - - -
(Kgrem2) (mm) (Kg-cm-cm2) flesh (Kgremr2) skin (Kg-em?)
Distwater(control) 9.2%x137%2 56%135 2.6X0.78 334120 631124
Ethrel 100 8.81148 541148 231065 254096 5.5+1.04
15 Ethrel 200 9341.30 524103 243061 291085 561093
ABA 250 9.4+1.50 551+1.38 2.6+0.85 2.9+0.58 531134
ABA 500 95+220 52%161 2.5+097 2.930.80 56164
Distwater(control) 10.2+1.23 53+1.76 2.6£0.59 33%0.81 6.11+1.22
Ethrel 100 9.3+135 53%+1.27 2.5+0.74 27%0.76 57%+1.13
20 Ethrel 200 10.0+1.33 5.1+0.80 2.6+0.65 2.60.76 6.0x1.10
ABA 250 9.1+1.35 5.41+0.98 2.53+0.69 254074 584123
ABA 500 92+1.60 52%+1.03 24+0.70 2.7%0.80 55+1.23

Z Mean=standard deviation.

BRIz AN E S RDBBERBED b7,

ARFBERITIBREB L O20RX & b ItZnFN ORMBERIZB W TR25% T
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AL, MBXIZHAKT Uiz, ABASLEE X OZLRFBAEHKIT1I5RX THIBX & [/
BERZVWUREND L 20K CHEBE XV ENMEZR LIS, ZREhER
RAETIX R o, i, ABALEX TIXT AV EBR Y ULEREIZ X 5 3%
BRD LN oT,
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Fig. 4-17. Effect of Ethrel and abscisic acid (ABA) treatments on the rate of fruit
cracking in whole truss-harvested fruits.

Z Different letters indicate significant differences by Duncan's new multiple
range test, 5% level.
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72< . BB L OHORA LB ENET B B Ro e Z ERRL
T, £l REBIVEDOKRT V¥ A ORI ThbbL, kA
DRBF ¥ ¥ ABREPET L. BIE L RoTe 2 ik, WEREDEP S O
AW, HMENOKRZEBPE S RoTVWDZLERLEDDLEELZ D
Nb. RECBIBKEFY V¥ AOAEIZONWTIE, H %> (Eliving
and Kaufmann. 1972) BLUOHRA T b (Tvergyakand Richardson. 1979)
TOHRBRBRMELRADOND, EHIT, REBLCEOKRRTF > ¥ LOREIL
KOWTHEAS IV F I TRRBEFAZ —VRRBD LTS (UEb,
1980) . Fiz. AEROFERPLHEM LT, ZOKRF > ¥ v A OEHEMIZ
FREKIZEEETHY. B OKRT V¥ Y ABETL THWDHIEE.
B Z WKL Z EXRmEnk, E5it. REOKRT > vy ik B
D%  ORTH TR BT v ¥ v VIV EOEEZR L. KB 5%
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DIKBTF VT ik, BEOKARTF VIV EVBWMERR L. Z ORRIT.
BRNZIEZ < ORGBRENSEICH B LR LS, W S BTy i) T
I D DEBBB DI L VEDOKIERBPE SRS TNWD Z LERE L
TWb, LIeBoT, L HOEBNITEAERWEEIZRBNTRAIZE Y R
ERNOERTY Vv VIREL BRo TSR, BARBRFERI NI LRREN D,

Milad and Shackel (1992) X ‘French’ A —YIZBWTREZEDEFWERT
VIV ML o TCHBRBREELEEHREL TS, i, 1AL (1990) b4
7 RV IZBOTEWERT Y ¥ v VIZRRBEOBRENENEZER L TN D,
AEBIZBWT, BUVKHSRRBEE THRIE LI = b~ MRETKRT Uy
NOETRY EICRERT Y Y ABME T LREZ EILEY. REOERT T %
MBEESTZEILE BT ERPEHLP TR, ZOZ EREMIZBNTEY
BHETHY, JVREOERT VI Y AR ERLABBALROTRoTNHZ &
ZRLTc, Eo, BERHEHBLT, MRKBIBIIDREDKETF v A D
BIE, KREFHEREBESRWEEREL BRoTe. ZO/EIE. NRHIZ20u
KIZBIFAREDOTERF VY ¥y AR 0S5 uR LV EL AR LT WREBIRS -T2
ZLERETLHOOTHY . WRHECEAHBEERRIIFAROBENRS
ZDHREMZRR LT,

B EOFERN O HROFEEIIEWER DK RESKE SBEFLTRBY.
EIEIZ BT DREDERT V¥ v VO LERPEEMICHEZRELTHY
LT EBREIN, TRETRBEESRFFETIZEBOWTHEETHDL ZEHAED L
Nico ARBEOMHZER UGS, BBEERBOFPEE LNWEEXLD
DB, BRBNETTHREOMERELC TS, LEB-T, AROREL
B L OREREITHEET U RIKRE OREEZTOINERD HEBDNIS,

F2HEIE 1 HOBEI L, BROBEZIREBLCEOKRT > v VA KR
WWEBDBEMOKSOBEICEIVEC I L BHER Sz, 22 C. HB2Hi%E
2HTIIRBITERBERT v VIBIIZ X VR L. K2 RIREERN &
SKRBATEDDTH D, ZOMRE. PEGIRIMLEIZ k- T, HEORE T2
WWIRHIHTELRLERENEHENLE, 2AXFEDEORAPTIF SN R
(Erlandsson. 1975) »5%. ZOHBERIZ+IHD L 5ICEX NS, KFE
BrofEaE, (U - AHE (1994) BRR Uiz X 5 I ICBWTIERRBRT >~
¥ NEERIRIC & o TR EORKZ IR 5 Z L it k> T, ZROFEAELNH]
BMTELAMBELERLEDOTHD L i b, L L, Wik kK iz

_08.



X9 HPEGHRIEE 8 L UPEGZHRMNT DREIIH 2 EIZ oW TIE S HITRET A
BETHDHLEELBND, 5%, BEBEOKRT Y v VEBEOFELRE D
HREERTDHILIZEY., L0SRNREARRBE OHBENRERLRDITHS
5o |
FEIFTBNTD, TN ETORERIZESNT, BE~DOKSBEHZHH S
B5ZEIES THROBERFIL L 5 RATLD OTH D, REDFHE LY
X BRBRIZAROBREICH L THES THD LS ICEL BN, EERE
X51& EFORIZER L RITIUIINETE 2REBOBDIRE ORERET
TLBEBPbND. E5ITiX. REOFE LFAERE VBRI ORMB DS &
Bbihs,

BAFIZB WL, NEOCHFHILEZHNE LT, ZAVABRIOT IV Y
BRALELIC & 0 G 2R AT L. o BRRAEICRIETHEEHELLDOT
Hb, =FLVEREOKBABETIERFRDETHY. REOKBBE
BT FA<o7 Vv 7RO FIGERTRE M~ MBI I=b= b
DREFBRBIZONTAEZF LV ERBEMTAEVWIMERD D
(Abdel-Rahman, 1977 ; /KEF, 1971) . EHICTF LU ERESHEDFEAIT
HOTAVVIZ K DREDRBMEER RIZBE L TH TNETIZE L < OBSER
HAbDd (BFEL. 1973) . ¥72. I=b< b OBFNEHEERE L kS
(1989) OWHRIZBNWTIRNOZF L VU HAREBERICAN TH o Z L&
BDTND, KERIZBNTH T AV NV EBALE L ERENORECETZH
ELUHER, a0 FEEREL GRENEL) Rotk. ThbbH, A
EENEZ LI > TREOFEIfioT i D, EREOCOHEII=AL
NEZ Ko TR RDEMBBD L. SHICRRNBIUCRKEOBEI BET
LizZ b, RENOREZEOMEZCALARBEIZ L > TELEND T &
BRED LI, BEFS (1994) OEBRFER O AERE FRRERSHEEILTY
5. ABAIZ L5 REDOBEESRIZEA L TIX. ZThETORMENLL N DOH
DORFIZBNTCHED LN TEBY (Mizrahietal., 1975 ; Abdel-Rahman. 1977 ;
Kano and Asahira, 1981 ; ¥ 5., 1988) . REDKBITIZABASEELTNWD
bDLEZOND, KERIZBWTORECET. BHEBIURA - RO
S DRERPHE X T BE. ABAZBAMIEETSZ LItk > C. REOKZREE
T AR BB bz, BB, 7 KVIZBOWTIIREDOEBAILEITHEES
NlensHERH D (FH, 1988) 8, AERIZBOTIXREOHEE DL O
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HERLTRY, ZOMELIZERSTHERER LI, TORCBEALTIEELI
B 2ET 5L Bbh 5,

HZEORHEE L TX. = ALV VLERIZBNTHBX & 0 B3 S8 A
R oM, ABALEX IZBW TR LREERETH . TRO5.
FRFEEICH LTI AL L & ABAE AR R R D OTIZ RS & H T
SNz, —H. ABADEEBIZ OWTIX., ABAIXY FU AR IZITHE LWL
THES (1988) O L FERERNE LN, k. YV IIAREBEELT
NRBEE R UTc G, BRI 1 REEU T2 ORFEB DR NETAVRE
OHBEVEETH T, Lo T, BNEICE Uk MEFk & UTER
BTHETVREDOODOREELNEWR D, Tie, IEEAE. ERMRRED
BEHREENEG L= b= MEEOBRLHADLNTEY (R/HL, 19%4 ;
TTARD, 1995) . SHREINERFRERMROERSHFIN S,

DEORR»PS, I =b<= MOFENERIZEIL Tl = AL /L 200 ppm DAL
JEERRE S RATH Y. BEORE SR, BREOMREENENH &0
ARINT, TOFEX, BER kIS, 1989 ; (LA, 1989) O FFIHEEREIZ
R, HiRE 1 BOBMLE CENER TR THLZ ¢ LBHTELTHNS L
Bhh s,

BOE W =

AP = b= MZBWT, BRRE 2HET 57 D OREHEZRE L.
1. rFzV-=" BEY Tharva ZRWTZERIBERAROREEIC
RIETEEA R U, WEE 3B G, BREB X UERER) K
TofER, AR OREIEHE L VSEERICBO TR L. B HRERICH
WTHI LTz, BBIER X CEBEERIMEBER BTN <. BRER I
BOTREP o7, REOESIZEL T, BASHE. BN - BROEEEH
TR & R OB R 0 B BER S EE R L, DD
otz
BRORELMHIT D7 iz, REMEET - 2558, BRORE IR &
EYBA Lie. HBIERICABERLEFEL DICERRIZBNTIE S Ao
Teo REOESIZBELT, REAK CEASHIE. RO BB IENE < &
SRR D Bz,
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2. VrF=V— TR SEREIRE AR EOBRE K S EEEN A
M bEt Uiz, ERII0EE» DN T £ C. FHRED 05, 1.08XT20
BFORBRBE TS Ui, TOMR. IERKIBENEWIEZRFEESEM U
HIREXORFZZERFMMIBIT DEBERT V¥ ¥ ABET L Tz, Tk
EDATHBRBRTIE. BREXICBIIREZGEARNLIBEL. BRE
OBBERNELRY, BKBBIBRENWZ 2R3 LE, £ BEEXIZERE
B3R L, REOEERRLI RoTk. ZOHE, REBIUVEOKRT
VIR VIFE TR Lz, BEBLIVEOKARTF LIy VOREILREEERIZY
REp o, REOBERT Vv VIFEBERIEFEET Lz, 2z,
FERF Uy VIERBERIEERL R o, ELIREOERT VY VIXE
M (P20 XM (FRI2ED IKkB Lk, BWRBLHBLESEE W
KBIZBIIDBREBLICEDOARTF Y V¥ VT ER L. WHiEOKDIPES T
BRoOTWBZEERLE. £, BRERIEEREOKRT AR ERL,
RSB DEEIBRKRE IpoTz,

3. BRZERT Y Uy VIER (BHBERICPEG40 mMR X 3B X GPEG0
 mMERIIX) R PR OR~FRI IR HEBBTHZ LitL-> T, AR
REDHIMER AT, FORER. PEG mMEMNIXIzBWTHE iz i) SREH
WORER LOCEDOKART Y v VBMETF L, TARBHIHIENZZ &izX - T,
R OFERIH S B EmBRD b,

4. REEJHE EFHZ Ltk v, RE~OKDBEH M ER ORAEEHIH
L& 5 ERATc. ZORR., BRBEERSHBROKABIIET L. ARITHS
ZERBH LN

5. TAVARIOT VY UEE (ABA) 12XV 3= b= hORER O
L LM IMEE 25D 57D ICBREE 2R L. DbETHBEREIINTIE
Briitliz,. ‘I=Fvyuil’ EBHEHL. 1S8R U7V RE) BXU20R
(BTAVRE) PO LERFECBVTT AL 1100, 200 ppmis X RABA
250, 500 ppmBALERZTT o Tc, ZEDOFER. T AL NVEB L TCABALEH WL O
Wz L > TOREOEFECBPEESIL., RELEOREOEABERE—ILE
Nile. £, REERBIVBEICIRD L 0BERR PN, REOFEE TN
THNOLBETHEMT BMEER L. RABLCREOES bR T 5 M
BHR LI, RENOREORERRBEINDIZ BB O N HREOFEEX
LAV NRLBIZ X > TR T HMIEBA LI, & <IZx A L1200 ppmiLE X
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TII0BLL R & 2o o, — ABAYLEE X Gl B & R 020~25% D E
BREERALNTE, D EOERMS, S=b< MOBENEEL LTI ALV
200 ppmiAT LB B D RIRINTH B Z ERRB EN T,
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BIE KB O

I=bw bEKRE b= b ERERY BMNERE ML THDEZ LNBLETDH
V. REBEICHTIMBBE LNREO—DTH D, Likdlo T, FaERR
DEEETRKOREWEEDEENRLE TN TS, Lr L., RERHOREBES
B DI REEEORKER I CEWKM B2 BN E LB DIERR E ©
HAPHHRORENL L . BE EFORBIZERBIEARDORD S, £<
WHEBRBHE TRIE LB A, i ORBSERHERBICEEL T»na k.
FEWRIIRA LR TWEETIZBIP TR Y., LW AR 2ERT,

= b P OARIARSPUHARTHY .. HOBEHOARIXIETEA E&H
LNV, I =hv bORUEAERIFZTREMIZBNTOARRBEL. RRETEL
ZABRLE 2 BHT A DAIND, LirL, ZRETIZI= b MORAR
REOERM P Z2RATRHEZBDTHRY., Lo T, ERIZBWTIX
I= Mo MBI SARBEOHER L OCARBE D S HER OBHLE £ 0
HEIZ OV TRE LTz,

1. HRRBEORBUZERZBRESREOWEL LBRE Lz, TORRE., BRBE
WWIIRERREREENLA ., ZOERIIBEEOHE. BERT Vv B
FORA - REOCHEESBHAEIES L TRY., B CIXHBLsR#ETHLZ &
pRBbNI, I=be b ORARBRAMMHCOAMBEL DT &b, R
OHROTRANOBEINEEL TR Y, RESKRSL POHEIZE ZARORENR
N ERTBH BN,

Ehe, 3= b MVREORKRF EO DI KBHE SRS 2 B ¥BED 2 15
IZEDTEGE . BROFBENEMT D Z ERRO N, TOBENITIERE R
BERTRIEL AN EREZICEREE., BRERT VY VB L ORNEE
DIETRETHDZ LB BN ER - To, HRIFBEDOENCX VEHOREE
RFV T VBERRY, EYEORKBIZEERZECER, REOEERLOY
RADES R EICEREZELEDOLEEZLND, Tz, BIREEEETHRE
LTHRLNEREZEDRWVEEKOEAR (B4 Y) TEEBRRELE
ZERD, MBERBRTRELTEONEREIERD CHB LT VWIREIZ
RoTWiz,

BERINETRZI= b MREOHEBEIIAENERIZIEE RoTcZ L %
BHORICLTRY, BERO K2 BT RERIR Y RE 2/ LI & IR 28
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BEDILEBNEELNEEZOLNDN, ZOBAARORENBEMNTHZ LR
BEIhTWD, 22T, BEPORBETRBIVBREPLRERIZEDLETOD
BREREZRAELLE A, ARBEESEOVHFEIEZEWTNOBERREEDS /M
&<, ARBAERLBNAOHBERZR Lit. & OZ LIXHRBERIH N
RRIEE R LA R E T OHMNE . RRREHHTERIZEZEYSOTNE
EERLIEDDTHD, #Hiz. ZOHBNEVLEEMLZIX ‘I=Fruil’ i
SRFROREEL IR, PORKOFMEGHHTE, EEZICTIEVILCTV
WETHDHENZ D,

2. I=b= MOAHERRBRENICEET DS X HWNE LTERETo .
E9. AHBEOEETH 58 A ERBLOREICRE L /NEHOBB
FOREZFELUER. ARBEENENGRIFENEANBIREL, £
DRSS oTc. £, RERARIZHTDIEANNEZAROEENPARETVEE
EEBRREENRG . CNETRET S LI ko CHRBER DL H 5
THZEBHRETHDLEEZOND, SbiT. BERBERPEWBREIZERT
AW < F R O R LIS K& S BRERR LN EBRBRI N,
BRI NGBS ICREINE AR TEDTWZ LRI D,

T CEEE LA It kB TR LS. BROBEREMTEIZ L
PRD NI, ZOHE, REARTERREORRMEOKRE X T
KEFOEBRKE P oTe. RERICH U THE LR EORREHIIE OBEAEI &1L
FEFE O ARBEREOEBINEpoTe. ZDZ EiX. KEBHREDSE BAH/BOE K
THARIBDZLZ2ARLEDDOENWR S, T, KEHZRW T, EERET
XERNRETDZ ERRWEEH O RETIIRKIZE S RAMBEOERE &
IE10% LT & D igdroTeis, ZROTREMEEF T2 BRE TIEN20% & K& <
BRLe. 2025, REMIIIERAKIZE > THREDI0%ELEEART
TeHa, BRIZBDIZEBLZNEHERIND. &b, EROABRMEBE
Lz Z A, ZBHITHESEINE bR, EICHIEEERINOEEL 72
ZEBRO b, THIZRAKIZE > TREMESERTS Z & ick vV wEi
WA S LTe b D EEX bvd, £ie. BEREOETEEEZY
FTEIATTEL2D L. ARIINEZRDOESIPLIEEY. F2 ZHTEC &
T EBBEINT.

3. BEREORKFMESER LERBEL D ONZFOERN LT H72HIT.
ETARPBET ORWFEEFE L. ZORR, ¥ S5 ~THRIZEBEL.
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BRIZIXIZE A ERB NPT, MHARIINELLOENICEIVELD E
RELIHBa. REMBEITIIAEMSTFET S TH S5 LRI ND. RRIT
FRERZOEBEAZAE L BR, ZRNRET DRFRMFICREN RSO L
B LR LR ok, ZOH%, BERICIZREZIRHEL. ¥ P OHEERIERTSZ
ERRDbNT. bz, WA (. BEBLCEM OXkIBHEOH
EEWB LU TRERP S, ZOREEZEO BT b B i BTk
MFRALEZ EILX»>TEEL, BEIIREISKGBHEHT DI EIZED
BHRaLIzZEIZEoTEL DD EE X BND, T T T, REEIZBIT DK
BEIXO TR RBLEDLNEI L. ERMEEN L ORKEE LR DO
Teh b, BREIZHRAURKZIR? S ORISD D WIEPSOBERIZES D
DLERIND.

LEORRP L. WD b BEICREITKRSBFIA LT a, /KSR
JazlEREE,. ZOEIRARPECEIEDLDDEELBND. LEB-T,
BB N TEPLABE LU ST, RENRAT I EZRDIEDILZ
HivE LTRSS (BE 6000 lux) Z1T-o7cfkER. HEOREINEEK D40%
BIFIZAE T Uiz,

RERBIOEDNP S DX EHRBE LOBRERIT Lz, TOEE. REHL
BOZERBIIE,L DOEBEDII0~120 G BB Th o TeBEE L. £,
RS Y) — RAEBMALIEE, BROBENBEE I E0E. BENLD
ZEBREROREICESE L TWAZ ERED LN, LR T, HREEI
BREZPLOEBOEEL TV, ARBEREEZ HVE UTHMEOKS B
BRSO IEDTCDITITER LOREN b OEBERES T ITEERNETDH
BEHAHSLEZLND,

4. TNETOEBBRIZESE, AROBELZHET I D ORIELFEL K
At Llc. ARBEHBOILOOBFIEFEL L CE, REL 2O TERLD
ZEBRTES, 1038 EIOBFHE UTERICREREN S OXKITHHZ
RETDHZETHY, D5 1 DIXHTHMOBEHLE L TR S O K ZHHE L.
REIZRDIBIKGHERASERNZ ETH D,

ZZTET, HMENDOKGERET5DICRBEERO—D TH SR
EEHET2Z LItk THREROBRE~DOHELRE L. TORE. =RiE
BEE2ER LSS, HEROBENET Lz, —F. RBESEEGT TREROR
BB LTz, T OBERIZSIREIC X 0 YO BB LEROKZ SR
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PR LTIz & &, FNIPNRENRES RoTZ EIZ L Db D EEZHND,
Lkﬁof,&K%ﬁ%?&&LTE%WK%@M@%%ﬁ:&KioTQ%
OFRE OHIEE R T, FORE. AFRELETIEDIZ AR TH o7,
ZOERELTE. HERAHOMEEZRKELTHZ LIZLY., HBERES
BHUERNO KD EZRPEED L LDITREET Ll &, E/NEEEE
B RAZ LIV ZOERENMX I L THD EHRIND,

Fie, KB ERBOBES2EX T, TROLEBHOBERT V¥ AV EEX
DT EICX o THMEORKEEZRIBE L, #EBE~DOFREERELL, £0D
R, BEREIBEREWECARRBEITEINL., S ICERERE NENESA
ROFBEZIET LE. ZOERE LTI, REEERBHETEREL TRLNIRE
FIELNEL, FEERREL, ZOKRRT I VOEFAHISLETLTRY,
WK IBKRENZ EBRRENTz. REBICEOKET Vv OHEILILE
REEREKIZERELET L. MWENOKPREBOEIBRKENT LR
WENi, THXEMORKBNERERIZEDR WD, MR ICERRM D
KRF ¥ VOEBBRKREL R DDEEZDND, L IZEMIZBIT S
JERT ¥ & VMITEBERRBEXIZE REL, AR LLTWRRIZR>TWD
ZERBDOLN. EHIL. ATRBFHRIZE > THRBEBSETRIELHE
BN REFEDPBORKTHURIZE T Z ENREN, EELSTWIRET
BoleZ EBRBENT. LeB> T, BLEOKRPS, KEHEREBEIZL -
THROBEZHETHZ ERHETHo . B L, BRERBEBEROTZDIZ
RBERRBR TEE L&, BERENZDEKRMET 572 & OfERE
Ch7, EREE T SIEEORTICTE b IR 208 LT D
THAH95,

REDOHEAZIHRITHZ 2 HWE LT, BBERT ¥ ¥V (PEG) BIK
R E BE & ETiE R, PEG 90 mMERIIAR CERORBENHER OR12312
KT ULk, £/, BEZKELORASESIE EIFD Z 22k > TRE~DKS
WAZHHE T D L 2R AR, HROBEIIETL, AHTHDIZLNRA
»HbHiv,

BT, B REISDIEREE T IAVABIOT 7Y DUV BROB AR
B ZIT5Z LItk > T, I=be bOBRELZRAD L EDIT. HARFBEI
BT HEEERE Lic. TORR. & IZx= AL 4200 ppmBALEE 23/ T
HY. FEAFARORENRRVE L ENENRTRETH Y. ERNICINES T
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DEHALPHEX TORMWBRFETH ST LBRBD b,

U EOXmMIOFRP 5. = bv MR DR RO LT BHEN DK 5
BERIE 2 ERTHDHZ EEHE . I=b< FORFBIIEHEET, »
DEBBERT V¥ VB MEKRRT v AV TH DT, K ORFIIHLE
BEIRE <. £LBKROLDP HRAB LRSI RV S E R &
NTWDTcd. ZREER A THHNEHLHBNRELLTL. £ZDDIC
ARPEELRSTODOLEFEMIT bND. Liehi»> T, BRFELEZHETD
TeDIZiE. WWENOKG 2273 DHED DWITHEMERNIC KRB BRI %2
ANIENTRZ2 WL DA Ule. ERITITRELER LS BEETH
MCTHBH5EEZOND. £l 4BREBENTIIRERBP L ORDFHEBDOS
WHEDOERR E bRETOLERD S5 EEZ BN D,
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