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Abstract

It was reported that the incidence of fruit cracking decreased with twisting of the peduncle in tomato. However, the detailed
process in the peduncle was unclear after physiological treatment. In this study, we observed morphological changes in the
peduncle during tomato fruit development after physiological treatment. One day after treatment, the secondary xylem detached
from the cambium, the inner space expanded in the pith and cortex, and cell arrangement was disordered in the cambium. Three
days after treatment, a thin cell wall was newly observed around the phloem, and callus tissue with meristic cells was formed
around the inner phloem and cambium. Hypertrophic cells appeared in a detached region near the cambium. Five to nine days
after treatment, wound vessels, wound phloem, and new cambium differentiated and spread in the callus, and connected with
the vascular system of the normal region in the peduncle. From these observations, it was suggested that the pathway of
vascular bundles was destroyed with physiological treatment, but a new connection of vascular bundles with callus formation
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was constructed again, and the supply system conveying nutrients for fruit development was reorganized.
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SURFEE AL O REREOBEOA D JTIIE~2 T, EHK
D7 F 2 7B LOCERMEOEPHTTRBD, OEW
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EAOBMIKDWAR I D A5 v AREN, EfcER
HHEU B EIN T35 (Dorais B, 2004).
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2006; £ 5, 2009; Wada &, 2006). i b OXEFEITAEH
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MWEERER L, EOMMIE 2 —ChE L, KOHAR
WA XRBENA A=V TEIERRELELRDL. 32T
AWFFET, TS (1994) 2MEEB Lo~ v Fic X 58H
B AZLRFAEC RIS T HE YR L, S MR AL
Wa2Z e 0MBEE 0L, BIUREDOIEKCK
T B8 SWTHE L.
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1. BB MRREICRITTESE
ISR AT B TR ENT, » < (Solanum
lycopersicum L.) ‘€ v b VA (HIHTIZE) % 200046 A
| B L, PASBITEAEE Y A5 2 T—)kBHELAG, 6
AXHrey 7y —nAF—7EFTFL, 7810HK
WHIPC H DEBE 2 A b vy 2 (T, 2007) PRCEEEL
EXW0em DT v 79— AT T 4 AFOEM LT |
ARESITEL, ECO8 ~12ds m™ CKIFESA W) 0
WCHOMUBRE L., #2FOHE 1 ~ 40 EBREL
fo. BfE~0MME LT B1REXSHITH, £2RF
8 A25H, BIREXOA 4 HIZ, YA (7 »
& — TR O T UMRIY) D A x ARiz), A0
FESEALIE  (MPk 0BT~ v F CREFEE o sp LS
LELT), B (v o THENA TR 2 TRER <A
72) ULie. S3%, M CEHE L4 25 TR AT 16
B L CfT- e i~ o RELR#E L
BUATMC BT HAREF L WUROFE DO THELT-
fo. ZRE OWMERHIMEEE 1 BE Cl R0 2 ~ 5 Hig,
92 W CILEMALEE 8 ~ 10 HE, 553 S5 Cih R e
T~10HETH-k. HFET Iom B EOBEHF LD
DERTNTHRE L. FABRio>WT, ERFBsT
HIEFRREBRE LR RRPEH L, REZHE L.

2. PEMAEROEBANIBEEOCE(L
e b dRfE CBERERE 27 RERREL, —RKEBE SR
B ATV, 201046 8 A 12 A NFT v A 5 2 EE L.
FALCESECHRENOS y FEE, v 27 A 8#H
EREMECH D (ERS, 2011; Suzuki &, 2011). 9 A 22 H
WE2RBORAAIEEMAE L. H2RBORFIIA
290 H~10 A 29 HiclES hie, B, ML 3, 7%
L9 BB TR E RN 3 DS BIF OB ME S AU
DBEL, 3% AL A AT AT e FE IWRNTHRALT AT
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J—XTHAKL, 777w 7100 A LI, 2pum D
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EOBEREY, MH7, 5H L3 ER WHME, W
2, ABIOCTHRTFCAA FATHE L. FEBEORE
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i AR EE IR U c S fafiia (52 KA, co), HiES&
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SFEMAEOFARHME (1% Hmm/ 24 H mm)

SHAET 2HAET YA 20% S5H#% TH#E
ALERRIT O A %

F4X BEAFEEOREEROHMEOLE(L
HItREBIC XD SHKETERED Y R T

HBEENTE, FOIMNICIZHBENE IR ARE e - 1T
BABECTE: (B3 X B). AL TIEIT# O ZRAKE
DM L AR O ENRE S h e (E3K0).

AUER 7 HER T, PREMRSELCEEE D e L (58
3D, —). JHEJE OIS BRRICHE T - 7o flEBAL
BoOEENLRONI E3NE, p). ILIKHEMLTIX
TR O SN AT A E e - e AR S
7 GB3XF).

AUER 9 FEEY, AUEE 7 AEEEERIC, e L s,
HEE L oS L OE LT TG I . ¥t okt
BN I i A E s> T (3G, D. 8k
AU X ) ZRORE DG o AL v IR U fe il o g 2%
Xh, Ay T (33K H).

3. YEMAEBNRERKICRITTEZE

BRI X A REOIKEH LT H7e®D, AFEYH
HOoREOBERZ 1 L L TErOMMEOE{LEHE L
(B 4X). MHHF T, SR 7 RS ALTE O
RELFBECIERL Tt OB 2 B, Sk R & i
B REEROHMMETITEEE T ey - 7o 38k 5 HER,
7 BB R U7 b o, A O b o bR,
KEAROHMNEIER /NS oot A ET
ETREOIARKITE T L7z, RERKZED L OMELL
FTBHI Lot

2 =

RS (1994) ofdRge, RO EI X b
ZREOFEFIEI NS Z &5, ARBTLHERTE .
P th o B A ISR TR LSS, =
KA ETRBOMDHEEL, £4—C%FF T &
UL TR OEE OMIfAEED ) 7 = (L L THED? H %
To b LI~ Okt L, TERUE X 0 S oFAL oo ik
HE S LT Wied LB s, S b o
BZETH IS AT R R B AL A L oo,
T~ DAL /TGS DA 2 I L fc & i
2. TRV TEHBRKE e X b, B oS R YT 5

LT, BREE, ENIEKRE BUARERS X ORI
L b s EREIR TS (RS, 2008). b
2 PR RNTh, Ry F R ETRRICEETAZ LR
X D ANTEE D OWMAZIED B Z ENTE S LB 5.

b=~ ORFEADIKOYEACFELEY O AT % #H
#1314 <, b= N BEADKOTADE B ILEIE TH
LT EMERIERTWA., Zhiy, REERRKALERL
757 5BEBLTERTLOATH LD, EHEXED
KOEERDINZ LItk B, b= b BREAFHAT G
W75 97 ALEEWR7 5 v 7 ADOEIEL, HIERE £
FERIEDOEHELH 2 DR I X h L, #60 ~
BSUNHIBECLIOVMALTWBEZ ENREIAT S
(Guichard 5, 2005). Araki & (2004) 1%, FHE2H I~
KFTAL, BREATEA L72KD 16% 1R E R L O < o
DOZEBIZ XL HHA LT, hH D 86%»NREM AR S-3
EL, b7 hREADKDTEAL, KA VAEZHTT
TEBWR 7 T v 7 AR EAERL Y, FiEHmEINRSE
JEAZMER T2 MG LTV 5. BREOHEEL, YR
DOWERECHAI L TREIRDZ EIRBEINT WD
(Jan * Kawabata, 2011) . Zh b OWF5EL, EEBRKCHE
BULEE 21T 5 & & THEE T B AR OB #ET 5
E— A= FY v ZPERANTThR TV, b= R
ANDe—btF—=FY v U X b, SEREE R X OIS
B & b REAIE S, EEOANDERET S Z LAVRE
LT 5% (Guichard B, 2005). k= b READKDOFA %
B < tediciy, BiEND DOKOTWAXE SHLENDHD, B
Rix < @ X v ARG oM E kDD Z ENBRTH
L. oL, b= RETE, BRI S PEETES S
ThHR», MHIPEET E CHEYS 2 5 X 5 AT
LHLEND B EBbND. AEBRTOWEME T, FiT
PR DAL %1 L o O AL P, 3B h A A
NALERAIE & EE ON5013 E 2 UM L7t b AR AL ©
i, HROBEOIMBFIEE LML, ik, ooy
JOWEE LB L TKBREATA LD EBbh. <
VIR X D BRI LB A T, S, EE,
PETEIE WS £ 2 =P h b2 Blcw, oMM L b b ZFE
FENIHcE L Bbhk.

TR IR Ot DAL AT (internal phloem) 7%
FETH I LA K 2 b#HE X (Thompson * Heimsch,
1964), PIAEBEEE L ER T % (HE, 1964).
B8 & TR o0 ML B3 % SMERARE & DR E OB
THTHY, SEOPEILEL Ebhs.

ISR CHEE AT IR T, Ml 0B R bR,
T, oAb, Bl ifEE RSB I h, A L.
ThboB g, BEXAETOBESKEMTROASES
CHRIL T, #EERDBEE, UN 1 B, KEOMA
OfifaDIEANR bR, To%, HrA{ELTERL,
KEBROBREZ IS, 4~5 HEICILPC#HEE (wound
vessels) MR, 5 HURRC Zn b 0EENFEEL, L
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WHEE R A TE S I EAMEEIN T B (effree »
Yeoman, 1983). 7z, Flo@mETh, BEERESTIIE
K U7 (hypertrophic cells) 2AHIF L, # v A{LL 7B
LB LWERENER S, EEARS BRI LuvalE
FEMENEEAREAT CEECHEGTHILEENT VS
(Fernandez-Garcia 5, 2004) . Y I hi-ffigdcix2, 3
H CEEE & BAE (wound-sieve elements) 2N T&, i
ERHEELTT Y » OB L, T TOMERETH
WAL, FOBEBCEWTULIW L ODOMEF IR T 5
T EDRE I T A (Nishitani 5, 2002). EEGZRI
o+ AEVvBIESTAHENRBEIRLTV A
(Wasternack &, 2006). LLLEoZ &b, AWM X b
BOWIHEE R, Tofk, BEERTMZ TS X5,
H AL, BEECHIENER SN, BEaT5ER
bhte, REBRTLE3 BRCIBEENMRETE, 5 7
HEIE D v AL LIPS L WHEE R 0BT A R bR
ToZ &b, WEMHEAEC XD, HEEERDL B OKD
WAV —FFACBRE X L 5 25, 3BT LR SOl DT
IofprcmEET 5L oL Bbhi.

Doz &b, RERERT 22 LT, MR
MRS/ EEI N, RE~OKOWIVIAECCE L L8
MR TE I, FOH, FillEiEEN N TE ST LT,
REANOEGOWEISXEE TS EDRBE I, 5T,
B (1994) 2MRZE Lcighac X 248 mEha sy ey <
BrHEEZDRI. O, AW TR LI RO T
feEERL, FofMERICENS DT 2 —DF 2 5
ERLINDITS 2 ENERNCERETHZ EHb 2
BT, HEOFAEBREOFMAKNETH Y, BEE
ERINCITS ZENTERWD, READES OHEE
AERCHIET 5 C L AREETH B, feiiic X AR
FEEMHEAN L, BE~Kerdc, BROFENLGET
IR DR WT, HPOREIED LR, 7
R Bl ORI AL E LTRSS S
ENEFLWERbRAS.

wm =

b=t OZLRFEANGESE & L C, B A < v Tl
IEL, BREAOKGHEAXMIET 2EMmAS S, il
ROALEE 2N A AT DO FEE R 7 & ORI R Jus T8 bic
DWTAATH %7, AHEEOPNEREE OZELicoWT
B L. SR | B, FAEPIS CIR kR & TR
JE AR L, BN, S OMAENIIE I T £ 2R A
BEsh, BRESAIMEoORFINELN T, B
Nl EME T, AR 3 HER, ERESR T, BT LWL
faBE TR S h, MIRENE LD n v A fblte. TRRE
FFE DFEE L 7B DM TR L Cunte. m 2B LT
P CIx, EEEINER S e, WS ~9 Ak, »
AL LSRR Ui ifhiciy, % < o lE e, HieEK
&8, EESEREh, IEFEEN SR & oM EZE X

U e LB RE—RE « B R

. D EofERE»L, REAWIANCAIT 5 L THE
BRI I, REAOKOFEIIT—BEI R D,
BB REE N TE D Z & T, RE~NOES ORI
BiE+ 5 L Ebni.
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