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Elucidation of the developmental mechanism of tomato intumescence and prediction
of its occurrence
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The incidence or rate of tomato intumescence was found to be highly
positively correlated with the S/R ratio of tomato regardless of cultivar or growing conditions.
This suggests that the S/R ratio can predict the occurrence of intumescence. It was also suggested
that intumescence development could be reduced by decreasing the range of variation in xylem
pressure potential of tomato caused by changes in soil moisture and humidity. The results of this
study suggest that when the growing environment changes from dry to wet conditions, intumescence is
caused by the breakdown of cell walls due to swelling pressure, which is caused by an imbalance
between the water absorption rate from soil and the transpiration rate.

S/R



¥ X C—19,. F—19—1, 2—19 (58

1. WFEBIER YD =

W N~ MNAEFEBY T AEBEETH 5 KE
JiE(intumescence., ZEEIE & & FEEN D) DFFE N
B L 720 TN D, AESE LM IEED S — 2 b
DRI oTREREINTERY, BT A
BN TOREHERH Y IO LRI TR EE DMK
WEEXOEBENBBMREFIND & EICRAET
5 EDBHL M o> T3 (Lang and
Tibbit.,1983, %[H.2015, =ZH5.2018 %),

Lo L7223, KGHIRE TOR=ETHAKIE
JEORAEITRDOONTEBY, EEBLGTOEL
WRE - INEDIK TR I TS (K1), e L P A
IR CIZPASBTIE A sk & B2 v (KRS | o oy e
R O B A 1 2 = & pipinge 1 P MR

. BEOHE L ZUOEKFS H 5 L Ex Hn  AB: HOREGEIK)
o C: MBEMBEORL GEAM, )

2. WO BEK

AR TIE b~ MARIBIEOREA D= XL EZHLNIT B L EBIZEDORATHEERGT
BT, TDOHDOKIIESFHERICHESTHZEZAME LTWD, KT, KEIENSFRE LT-
AEFEFIRE TR SN KBEO SR EAL P KBIEREICRIET A=A LG5 L &
BT, KIEREFEART OB IRD TR & OBIEIZOWTH &2 T 5,

3. WD ik

(SEBR 1) AJERER A O S FE [ 22 & KEBRBEEBRFOARBIER T > o ¥ L OZE LA

BEHIZ & 5 AEER B FE M AN E U EREZHRL 22 B E Lz, KIEENFAEL
TR 128 N/ ML A TER L b~ MEZRIR 30°C « FAXHEE 50%I5%E L7- A TR
PRICHEAN LT 5 R EERE K & U 7= 12 IS Q0% I Z R EL 45 & [FIF I IS HEK 2 il L 7=,
ANTRGaBEN 0, 1.5, 3.5, 6.5 B8, 5 KfEIfkIC b~ MNEDOXEDOHBEE TYIBRL T L v
VR —F v N —E N TREEART v v LG L, BERERRIE, L SEBRCORIRE O %
AERRE AT RE R, AENERA HERESE — 2 D CF N APEKER . FAERRE N
BV BER o3 ffEE LT,

(EBr2) HIROEWN b~ FED S/R B LOKRHERT & v )L O RIT T AR A
BESR A 3> 5 PHSET v A PE i s PN COETRIC K 0 AKIE R AR E N R 2 D HINZ b~ M ORIk
BLOMERNOKERE > DBRG Uz, FEHOMESEAE EERR CHO LN TW D EETE IO
LED Z W, THENORE FT128 v/ b LA ZHWT b~ M2 B L7z, BEEAGFEIT, Bk
KEFE—2" BLO BEE L L, AKERAERNCEZS TV 7 L TCS/REEEFARD L L
HiZ, (1) EREBRICATRESHBNICEA L, KAFERT vy v EZFHMILEE, 72, Zhbk
BEZIC S PSR AR PERIRX N C OB B RZ e L, AIEAE DI TR E OEFE W Z R LT,
(2B%3) S/RHDEADFE—MFED ~~ b OKEAER AT A
KFIERAIIKITTHIROEEBER L L2 HME Lz, REEZEST 72O Bacillus
pumilus TUAT1 #kZ b~ MERERRCHEREL, T2 XEBALPLATERLEEZ (1), (2) LA
FRICA TRGARITE A U, AKEER AR 2~ T, eI PRREf e — %7 & L7z,

4. BFFERA

BERL IO GENGEH LI EIC b~ MHORTERT v LD EREIX, ‘PR
R — A7 ‘CF N APRKER, ‘BER DIAICKE <, KREEOFHKAENEZ LT ERE
Moz (Fig. 1 (Miyama and Yasui, 2021)), F£72. %D 72 LED BB F CHER L2 DIF
IV EFTHENIT FTERLIEE LY bRTERT > v v EREITIKE o7 (Fig.
2 (Miyama, 2022)),

WTFNOERICBW T HKBEERLEFO b~ FE O S/R LN KEWVIT EKBIERENTLKR E
Tolz, Thbb, METIE PEREE—R7, ‘CF »~o APCKER”, ‘BB ODIAT, MR T
LED FBSt TER Fid CHNETRH FCER LIS XV b, Bacillus pumilus TUAT1 BRZHEFEL
TWeWE LD S8 C, S/RIEDBKE S AKEDORKAELELEKRTH Y . WA IZIXEWAHBINER
o (Fig. 3 Miyama, 2022) ),

AWFFEOREF, MO ST D & TR O AEE F 72 3R AFRIT b~ MEDIK
DO S/RIEBNEOHBENG L Z ENHL NS o, ZOZEND, S/R D HIAKFEIEFRAE
ZPRITCE DAMREMES R STz, £io, HEKGCWE DL A2 /NS < 5 2 & CRIIER
EEREHTED BN, IO EnD, KEIEDFRAE A = A LE, FHIERE



B2 D IR S~ T DBRITHEIR D S/R LA R E W EHL EE O KR T vy L d b5
BRARE < 720 HUFE D D OWAGHREE & i EFOZBOREE DR T > 2D, IS L0 Al

BEDSHRIE SN D Z & TRAET D b LRI,

Time-after-treatment-(h)«

! 0

]
s
=
=)

Xylem-pressure potential (MPa)«

-0.7 ~O-Reiyo’

-08 —0-'CF House Momotaro’
——'Momotaro Peace'

09 b

(...J

Fig. 1. Changes in the xylem pressure potential of tomato seedlings. At 5 h after
treatment initiation (| ), seedlings were sub-irrigated, and the relative humidity
was changed from 50% to 90%. Error bars indicate standard deviation. Means
within columns followed by different lowercase letters are different at the 5%

significance level, based on the Tukey—Kramer test (n= 4 or 5).
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Fig. 2. Changes in the xylem pressure potential of tomato seedlings grown in a
closed-type seedling production system. Data pertain to Reiyo seedlings on day 14
after sowing. Different letters indicate significant difference at the 5% level
according to the #test results. Vertical bars indicate the standard errors (n = 4—6).
Temperature: 28 °C; relative humidity: 50%, with no irrigation until 12 h. At 12 h
(]), changed relative humidity was 90% with bottom-fed irrigation in a chamber
with controlled environment.
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Fig. 3. Effects of the shoot/root (S/R) ratio on day 12 after sowing the tomato
seedlings of different varieties on the incidence of intumescence on day 16 (after
sowing) under different light sources.
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