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Reducing of Tomato Puffiness in Auxin-Induced Parthenocarpic Fruits by Forchlorfenuron
(1-(2-chloro-4-pyridyl) -3-phenylurea) .

Keiko Kataoka, Syuichi Date ™, Tanzyuro Goto and Tadashi Asahira

Faculty of Agriculture, Kyoto University, Sakyo-ku, Kyoto 606-01

Summary

Synthetic auxin treatment for promoting the fruit growth of tomato without pollination
sometimes causes puffy fruits. The newly developed cytokinin-like substance, forchlor-
fenuron (1- (2-chloro-4-pyridyl) -3-phenylurea, CPPU), when applied at anthesis, reduces

tomato puffiness of auxin-induced parthenocarpic fruits. Addition of 50~300 mg - liter

1

to an auxin solution did not decrease fruit weight but thickened the peduncle, enlarged
columella, and elongated the calyxes beyond those of the control fruits.
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L) RORBENIFISND Z & 2 @ET H LR,
CCC REPIRIMLILIZL 5T, KEW WD A b
HAZVIEEN RS EEWSIZL, CCC Il
L BZ2 L) BRI A P AL =2 LAV D ERICE
HHDTHHILERE L. LaL, CCCAEIZ
Lo TREEIRALT LI L, T/, CCCREED
BEmé LToZetomd» s, ERNBFIHIICIEZ BH
BN - TWAh,. 20 CCCIZ & BZe &) B34
FER ORI DWTIE, A b A=y LRV ER
EEBIIA—F LV OESHBENRRIZEE TV
WHetE L& 2 515 (Kuraishi - Muir, 1962). Z&&
ARBEDNT —F LV /A MDA = DT NG
ZWZEBLEDTH A% SIXNEMICERT A M 1=
CEMETHIETRE)RBELNRLELLE R
Hithd. LarL, Asahira - Hosoki (1977) 1%, +—=
FREDEBERITY, BN ILT I T 0 F
Mz CRERZ AT » T AP S 223 g sk
W& LTWwa,

=%, A M H A= EEE L OWERASH &
LTChrZzuan7e=2ua> (1-(2-chloro-4-pyridyl) -
3-phenylurea, CPPU) #BAZ S, 7k (LEES,
1987) BIUF o4 70—y REOIAME (A,
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1987), AU OFRE - EXEE (HES, 1990) 12
DWTHEENRTWS, CPPUDH A b 4 = ViFEH
i, IEFETF A% L SN TS (Takahashi &,
1978).

KBFFE T, 2@ CPPU %+ —F ¥ Y &ERIZIRA
LCRITERFICILERE L, BEIRBEBLIUHRL R
EDOTREMEBICOWTHAEL 7.

MU FE
ERI

CPPU *# FAfERED A4 —F 2 VAUBEWIZIRA L, =X
) HEEAEICOWTHRAL LA, 19894F 8 H 8 HiZ 5h N
B OBF2FEREL, V5 AENT, BERRET
ol EEEBEOMEIEN P IK=7.6:2.0":3.5me
Sliter 7' &L, BHAEEE 2o AKEETKEME
EC1.2mS -cm Y272 A X )IC#% L7 pH I
IN-HzS04 ¢2 & b pH 5.5~6.5 O#BHICHERF L7z, &
WOTEDRIZ /AR 15 min/hr, %M 15 min/3 hr 175 7.
FEE 1 53 cm X200 cm DKFHAN Y BT, Xy N2y
7o) L2 HROBISTHML, B1EEEE2ELRL
TG L7z &R 2~5 FALOTIH % MR ICY R
L, BAfERFICAH —F 2 L eE LTrad okt oy
% (4-chloro-2-hydroxymethyl-phenoxy acid, HCPA)
300 mg - liter " ik AV, 0, 50, 100 mg - liter "
D CPPU (7% v MY WH, WMAEELER) %
RELEEBLIUOSHR A7 0BT 10A4H
610 A 26 A E TITV, HAENDWNIER DR T T
TN LM DA~ DRELE B 1T 5 72 I RIE LA &
L7z, MIEH#% 30 HEIICIEL, REOHBEL LV
HEEEWE Lz, 7z, 2280 B, BT CREFT
L6EMBICh I THELR. Thbb, 1 (%
L) ~6 (ELWEEIR) OfFfursze E1H).

Fig. 1. Scale for judging the degree of puffiness of
tomato fruits. -

EEIBREIDLORERZEEIRLELTEE)REE
HEFEREW L7
B2
F—F T VIRENEVIGEO CPPU OZEE ) 5
AR EHS 2T AHENT, BEAEZEE
DZEE)REEZBETL, FUHXOREDFENTF
M PA L. 199048 A 19 B Iy T
ML, 9A 6 H2LF I XRENTER L L AR
WCERBEXT -7 £ 1REEL2ELEL TRL
L, FIEMEBED4ER MK L7, Mz, 10 A 10
H2 & 11 B 13 H 247V, HCPA 200, 500 mg * liter
~1 X CPPU O, 50, 300 mg - liter ' DH AV E LT
FACBATEIREICRIELE L 72, % 15 3 H, 208 B,
30 BHICREXHREL, £EE, #HH, REE £
ZHEEE, R ORE, B ERMEL, FREET
W LT, BB DER, RAME, REOFEAL LT
BEEDEAZRE L. GB2X). T/, EEE1 LM
MICZBE Y BERHEL, B8 BREFRFER L.
®w 7

KB

W E1RBLUE 3KITR LA, HCPA 300
mg - liter T AR TI, Z8& 9 BEARIH 70%,
FZEE ) BEN 3.5 ThH - 72D L, CPPU 50
mg + liter ! F 7213 100 mg - liter ' RAX TIE, %=
ERBEERITIENFN24%, 4% I IKTF L, THzE
EHREIR2.2, 2.3THY, HoMIEL ) REE
ASHPH] S 72, CPPU 100 mg - liter ' IRAX DO H A5
50 mg -« liter ' XX ) B ZBE) BREAERIIEL o2
B, BEIRESDEOFELVWEEEOHEEIZDON
THDHES50 mg - liter ' RAKTIZ13% THo7D
124 L 100mg - liter " RAK T2 0% CTh o7, RE
BV TEHEZHEE2EOTOTHOWERRIZDOWT
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Fig. 2. Transverse section of tomato fruit.
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Table 1.

The degree of puffiness and fruit weight of tomato ¢v. Kyouryoku-kyokkou 30 days after treatment

of cloxyfonac (HCPA) and forchlorfenuron (CPPU) at anthesis (1989) .

Degree of puffiness” Fruit weight (g)

Pollinated 1.2a" 110.6 a
HCPA 300 mg - liter 3.5¢ 114.1a
HCPA 300 mg - liter "*+CPPU 50 mg - liter * 2.2b 113.2 a
HCPA 300 mg - liter *+CPPU 100 mg - liter * 2.3b 119.4 a
? Judged visually based on the scale shown in Fig.1 from none (score 1) tosevere{score 6) .
¥ Different letters significantly different at P=0.05 by Duncan’s multiple range test.
Pollinated
HCPA 300mg-liter™ | [:iiiiieies:
HCPA 300mg-liter™*
+CPPU 50mg-liter™ I
HCPA 300mg-liter™
+CPPU 100mg-liter™ [
| E— 1 - |
0 50 100
Degree of puffiness 1(none)2 3 4 5 6 (severe)

Fig. 3. The incidence of puffy fruits of tomato cv. Kyouryoku-kyokkou 30 days after

treatment of cloxyfonac
(1989).

bEBEV R -T2,
KR2

HCPA HAF Tt 200 mg - liter ~*, 500 mg - liter !
XEBDIZELWEEIRPHERECRELE: (F2KB
LUEAN).

HCPA 200 mg - liter ~! X Tld, ##IZ CPPU % 50
mg -« liter ' BHATHEEE) BEERPKTL, %
EORBESULEORENILEALE L. FD7
B, EBHZELE ) BEESHE (BETR) LI2ERE
BEE -7 REHEITHCPA AKX EIZIZFFELET
THX LD b RERIHEPRD LN 61
CPPU 300 mg * liter " IEARX CIEREFEIKRTH o
7ohs, BENEES ORENWz, FHELHBER
3.0 &7 - 7z. HCPA 200 mg - liter ~ ' BLHIX & L
LTEREIEE 6 DRFIFEA L, FHELHIHEIZ
BERENHD LN

HCPA 500 mg - liter ! X"CiZ CPPU 50 mg - liter !
RAK, 300 mg - liter ' RAKX & Hi222L ) 54
TR LOFEHEL ) BEIMEL -7, $72, CPPUSO

(HCPA)

and forchlorfenuron (CPPU) at anthesis

mg - liter "' IRAIX & 300 mg - liter ! JREX 0 1B
TIRBEDOHMEL %o
REOHENIE %55 3RITR Lz, BERIITH
X &b HCPAKCTAE L, REDOER, BEOR
A TITHEENE VD, FLOEITDWTIE HCPA ML
WRETTHRLD /NS LR AERAIRD LN,
HCPA IR EDWIEE S DIEH T FHE L HE R E
W07z, CPPU # RET 5 L Fols, B, REED
JBAAEIL, RERITTHERLFABESLVIZEN
DEOXESIChLERASRD 5N F72, CPPU
DHBIRIH, PATHIHoE bR, B OMRE
LA DRFEAL L TEA LRV, HDHVIIRI ) HE
WKL A e EDPBESINL (B, §%
bh, WCRIFRECRY, IO IS AAICT T
LD RIZEATE L BA LEERE TS TEH X O/
CORSW R ST2.
£ =

CPPU &+ —F 3 v LiRE U CHEFICUET S 2
ETCELEIROFEEZIRTESL Z LARERTHS
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Table 2. The incidence and the degree of puffiness of tomato fruit cv. Kyouryoku-kyokkou
treated with cloxyfonac (HCPA) and forchlorfenuron (CPPU) at anthesis (1990) .
Incidence of Degree of
puffiness puffiness®
%
Pollinated 0.0 1.3a"
HCPA 200 mg - liter * 77.8 3.9¢cd
HCPA 200 mg * liter *+CPPU 50 mg - liter ' 9.5 1.6a
HCPA 200 mg * liter ' +CPPU 300 mg - liter ~* 60.0 3.0b
HCPA 500 mg - liter ! 86.4 4.44d
HCPA 500 mg - liter *+CPPU 50 mg - liter * 59.1 3.2 be
HCPA 500 mg * liter ' +CPPU 300 mg - liter " 52.9 2.6b
? Judged visually based on the scale shown in Fig.1 from none (score 1) to severe (score 6) .
Different letters significantly different at P=0.05 by Duncan’s multiple range test.
Pollinated

HCPA 200mg-liter™

HCPA 200mg-liter™' +CPPU 5omg-1iter*'L

HCPA 200mg-liter' +CPPU 300mg-liter"L

HCPA 500mg-liter!

HCPA 500mg-liter~' +CPPU 50mg'liter"l

HCPA 500mg:liter ' +CPPU 300mg-1iter-'[

0

Degree of puffiness 1(none)2 3 4 5

50 100

Incidence of puffy fruits (%)

6 (severe)

Fig. 4. The incidence of puffy fruits of tomato c¢v. Kyouryoku-kyokkou 30 days after treatment of
cloxyfonac (HCPA) and forchlorfenuron (CPPU) at anthesis (1990).

& ot REORELE S HCPA UWHRFET
L, B, REER EOIEROWL L RER OB
Wk oTEIRPEL L EEZ L. CPPU
DWRIZ & - TR, B, REOEI ML,
Dizd, BEIBRENEA LIZEEZLN ERR2
T HCPA 500 mg - liter "' IZ{RH L7234, CPPU O
JEREAT 50 mg - liter ' £ B % 300 mg - “logey
HRES U EOEENWMA LTSI EH5, HCPA
500 mg * liter ' E VI BV —F D VIRFEOEST

liter

%) CPPU DREVZFNIIIL L CEITIUEZEE) R D

AR SN LD LHETZEIND. 7272, HCPA
200 mg - liter * [XC CPPU 300 mg - liter  * {RARX D
72 L) B EFEHT 50 mg - TTRAK LD LELC
% olaZ EHE, HCPA 200 mg - liter  * LI 4
% CPPU i TEMLFR#E FE & 300 mg - liter ' Kii T
ALBbhs.

CPPU OREICRIZTHEBIIOVWTALE, EBR1

TIEABEZEVR L, £7-, £ 2 T% HCPA 200 mg -

liter
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Fig. 5. Tomato fruits, 10 days after treatment with
cloxyfonac (200 mg - liter ~*) and forchlorfe-
nuron (50 mg - liter ') at anthesis, showing
green petals and enlarged calyxes and pedun-
cles.

liter ' AR & CPPURBAR E TEDN R Do/ L
Mo, BMEOEEHFATCIIREEICEHLTEEL W
Bbni:.

CPPU 300 mg - liter "' AR DO REEIL, FTEHR
15 H B Tl ki vy (77— 4 8%) 30 B BT
PHERXPRAKEL > TBY, BREREOHRIIIBITS
BAPELWZ EERLTCWA. CPPUIRFMIXTII,
DHRRIEL, RIIPREIIKRL L D5 EWVBES
Nz ORI OMWKLFAEEL 15 BB UEORE
BKIZES L CWAWREENE Z 5Lb.

4-[]id CPPU D Ze & 9 RFEE I MIT TR + P
WK B7DIIPREBEDOA—F L VICRALT
MELTEY, EHMITES S IERVERETH RN
M TEs, BEORBEFHIRITLEFEELTIN
L) YOBRB TR T A, [LlES (1961) &Y
NLY UERIE A — D VBRI S TH D BAIC
B THoC, BALLBEIEHEN+STRL,
REHEFA-F L VHAOBEICHNTUNK 251
M2 5 & FIRHLTV5. CPPU R 1 [
DUIBCHES, REEORIELE) T & RCBEIR
DEEIHI S, FRBEHEAIIEBENL N &
b, EFAMRBOTEVW DL EDLNS.
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BEOF—F VMBI S THERENL I D
ZEIREELY, A bAAviEHEWERL S OV
7 £ = a2t > (1-(2-chloro-4-pyridyl) -3-phenylurea,
CPPU) % 50~300 mg - liter ' DIEETH—F >
WCIRATAZ L THHITE7. CPPURHROREIL,
T —F T VHHAROREEIZHRTRERIWI T,
RIS, BWKCHDBEKIBEET, ROEORKEVEE
haas 7. :
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