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Relationship between Plant Water Status and Water Movement in Tomato

Yoichi Araki

Department of Protected Cultivation, National Research Institute of Vegetables,
Ornamental Plants and Tea, Taketoyo, Aichi 470-23

Summary

Water economy between leaf and fruit in tomato plant was studied to establish a water
management practice based on plant water status.

1. Relationships among stem, leaf, and fruit water potentials in tomato plants are influ-
enced by soil moisture status. When soil moisture potential, ¢s, was —0.002 MPa, the
water potential was highest in the stem and lowest in the fruit. But when ¢s was —
0.062 MPa, the water potential was highest in the fruit and lowest in the leaf.

2. Sap flow rates in the stem, petiole, and peduncle fluctuated daily. They were minimal

when ¢s was —0.062 MPa.

3. When ¢s approached — 0.062 MPa, the fruit shrank, which suggests that water
flows from the fruit to the stem as soil moisture is depleted. This back flow could not be
measured by the heat pulse method employed in this experiment.
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Fig. 1. Diurnal fluctuations of water potential in various plant parts of tomato under high
soil moisture potential in a glasshouse (7/Dec/84, Integrated solar radiation @ 93 kcal
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Fig. 2. Diurnal fluctuations of water potential in various plant parts of tomato under low

soil moisture potential in a glasshouse
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sap flow rate in the stem of tomato plants.
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Fig. 4. Relationships between sap flow rate in the
stem and petiole of tomato plants.
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Fig. 5. Diurnal fluctuations of leaf water potential and
sap flow rate in various plant parts of tomato
grown on yellow soil under a decreasing soil mois-
ture condition.

1Zxb L, EEORFEICIEIBEUEZEL.
4, PT P REHLPLOKDOKY
AROYIBEAT b= b BHEALI BT B AR B I AT
TRERETRIORT. 28RS0 % )P LTh
LARZ YR L7728, IREIBRERT DX & EMOKBE
FEEIZZFNZEN0.2, 0.1ml - hr P &Edi ) /NS RME
Tholz. LL, RUBRANTIIREDR L DOKOFM
FAbNmh ol RURER, 2(LEROKBER
BERRECETLCHE & BIHTFRCMEICRY, ET
I3 FDM% 5 KR, BRTIE 7RIS 0ETHR
L7z, TS LT, RYBRE 2EFME 2O REDPS
DKRDFEMBEDIRE ), ZOT% 6 BE—EDRET
WA, ARYIBRTR 7 R B (S0 kBEb ML
LT, ¥EMOKBENIN URETHRE, BUKSE
26 BEf B ICRED S OADFRHBENNIE - T 2 BEH
BICEROKBE I L7

® =
TR DB T v ¥ v VHTHELT 5 2 L I3 5EHE
CHE - 0, 1977 5 R - A, 1978 ; Rudich 5,
1981) EhTwab. LaL, EOKRT YT v V%
FEICHE LB s i, 13y 2w
T, BE, ZOKEF > ¥y LV EllELLZRE (U
AR - JEEE, 1980) A LNLBETHL. TRICLD
E, ATV FVOEHEILBITEKRRT VT VD



126 SRR —
2/Feb/88
+0.0891 1t1.5
[ (0) (+0.150) 1
o —====== 0
—0.089p 4—1.5
A i ] 1 'l 1 L 1 A 'l I} A A A
H 5/Feb/88
E 4o0.089 e 1+1.5
-1-; L (+0.225) Fruit (4-0.300) 1 .
s 0 —— = S =0 £
A 3 Petiole 4 -
T ooosf  Stem N~ — 153
: P S S S S S S S S S S R -
- t
« +0.0891 8/Feb/88 q+1.5 %
° L (40.305) (40.188)1 g
3 of —= —==—=A0 3
& Irrigated | 4
.43 w
° *0.089&—\#& 4—1.5
< P S raslll
+0.089 9/Feb/88 1+1.5
L (+0.263) (+0.413) -
0 ——— = ———————] 0
—0.089 M ~1.5
5 7 9 11 13 15 17 19
Time
Fig. 6. Diurnal fluctuations in the diameter of various plant parts of tomato

under a decreasing soil moisture condition.
values in parentheses are & diameters of fruit at 5 : 00 and 19 : 00

o’clock of each day.

RESWE, PV TEESHESRETH), HPIEE>
RESEDEL Z-THBY, FEFD < M THREL
BB A B,

L2L, b= TR IBEICEDTS L,
EZHEOKET v v WORMEMNRESESTE LML
L7:2% 0L ilERMucidas iy, 18K
SHTHREFERE BrSRNSNK) FEAD
KOHHERE L E L ONLY, TEOKSHBRE 2B
L7235 8 13485 & OWOKANE 2 B 72, BHEDK
BEO/MEV Y M CEREIKGSUEGEEIC L B
BEtEDSH B EHEE SN G,

THRI R EOREZTERIFHFICHD L XL
I, HECEEL, BRICET ALV RELE iR
DR LEPOERKT LI EDPHERINTVED
(Schroeder * Wieland, 1956). RFEDUHEATH hIZE
CAHBERELT, I EEOGREPLOENEREN
LOKDHFTICL BREOEKEDOWIIVEZ NS
A, BT L B REOIE T EEOPEED 20~

30% &4 A (Tromp, 1984) #EET AL, Hu
DREOIMOERERIL, BELISMBOEE~DK
DFEFTHELEN)Z LIk 5.

RED S DKDOBFDIETEIIDOVTIE, LFT2 5,
BREOFBLEEENEL 1 H)EE (Bartholomew,
1926) %, ELREORBEDEV (FHEFS, 1980)
TG, BERIORBEISNTWAS, KT, #
WIZB T BRBE A EBEREDORE (LA - F#H,
1980) 2k o THEMICEEHEINTYA, LERSICE
5E, ¥4I FIORENSOKDMIFD, EDK
BTV w VBREOKRTF v VLD KT LA
FRICA LN TWA,

RERTS, LEKSIHIIEET HHEE, £EB
DKBET V22 VOREALOHRT, EDOKRF T+
WHBBREOKRF v VEDHETL, KRFV
¥ VARICEDE, BENPSLDOKOFEFTATFH S
B, PIEORER, KOFFRBIHRETE ah otz Tz,
REFAHICDHE L, BEICERT S W) ER Y



%4, (J. Japan. Soc. Hort. Sci.) 62(1) : 121-128. 1993. 127

(=)

r2/Feb/88 5 Deat 7—0.100

0 Fruit .
T W T
_1-
| - d-0.001

—92 i Y 1 1 —a 0 E
0r 5/Feb/88 ~—0.100 =
A ul
R - g 1-0.010 &
S 3
2 4-0.001 Z
_ - =t
.8 =
e X
3 op-8/Fe —a 70100 ¢
5 [ 4-0.010 2
w—1F g
=t W 7% %
o
— L r S o
0r9/Feb/88 9-0.100
4—-0.010
-1 N
{—0.001
p—
;2 | S I . il O
9 11 13 15 17
Time

Fig. 7. Diurnal fluctuations in water potential of var-
ious plant parts of tomato under a decreasing soil
moisture condition.

— VAR TE o7 Lal, BABE VIR
HIB T ARG, REOIEI MR Sh, T3t
KGR L, REDOKFET V¥ v VisEDK
BFTaVENIEL o ThbTHo/2 72,
REDPSOKRDOTER MR SN, THIREDBET 5

VSRR LKA ML AR EZTHDTA LN,

L72055TC, b MEHREOKRT v ¥ v VARICHE
DLKOREE, %5 PITKOBENIMED) KRB OEX
CWEHE DT CE R D o 72D, REBRTHW
MEEBEICHE S S EIXEZHNT, b= MAAD
BWHRMERRTE, b o L RENRTSIFERYD
hLBEbhs.

KREBRTIE, P MNEBEOKEF VT v v, &85
BEAOKBENEE, 75 ICEEFE OB, W%
BRICEHI L 72b 3 CTh 525, KIRENDKBE L &2
BEOWNHE - BARZ L EBREOKET T % VARD
FCIIBIfE R BBy AL N o/, L, 18K
DHHHMUTICHIT B E, ZBHEOKEF Vv
VORI ESRESENPL, RESESTEIIE(T
LT &, oW, ZOMEBICREIWHEE HD S

B Stem

151 2/Feb/88 v Petiole 7%

12 o Peduncle 4 4

9 -3

6 <12
3 411 -
05T ¥ T T O‘E
15 5 .
g
—~ 12 4 7
£ 9 3 g
- 5
E 6 ZE
E 3 1-5
2 0 03
Sz 42
s 9 3 A
2 2 =
=} [
= 1 =
% 123
@ 0k
5 =
o
45

3

2

1

0

—
D WSO TTO W D
L

Fig. 8. Diurnal fluctuations of sap flow rate in various
plant parts of tomato under a decreasing soil mois-
ture condition.
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