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Movement of Calcium (**Ca) to Fruit from Peduncle of Tomato Plants

Motofumi Nomura, Hiroshi Hasegawa® and Masaharu Masuda
(Department of Eco-physiology for Crop Production)

Movement of calcium (**Ca) from the peduncle to fruit of tomato during the day and
night was investigated. Further, the effects of additional NaCl to the culture solution on
the water potential in plants and *°Ca movement to fruit were also examined.

The activity of **Ca on a dry weight basis in the peduncle was higher during the day
than at night, however, in calyx and fruit the **Ca activity was similar both during the
day and night. Import of “°Ca into the leaves from the peduncle was not different
between the day and the night.

Additional NaCl to the culture solution resulted in a greater water saturation deficit
(WSD) of the immature leaves just below the 2nd and 3rd trusses, unlike with the
mature leaves below the 1st truss where the WSD did not decrease with NaCl treatment.
On the other hand, the activity of **Ca in the peduncle and calyx was not different
between the NaCl treatment and the control. However, the activity in the distal part of
the fruits was lower with NaCl treatment than in the control.

These results suggested that the high WSD effectively decreased the import of
calcium into fruits from the peduncle. It seems that the import of *°Ca into fruit is not
only dependent on the conductive tissues but also a possible driving force in xylem
water flow, and that NaCl interferes with movement of calcium in the fruits.

Key words : Tomato fruit, NaCl-stress, **Ca movement

149

#

P P REOR C B IUERREOEBMLIC B
LIREFROG AN T LREIC L - THEL AR E -
ENT3, ZOFRLEETRHIT 20, HrEL LR
I8 TO.5% AL 7 Lo 7 LB AT DTS Z &Y
H BB I SHI3 7 L3 ™7 2B OSSR 7 5o 1 1
13, BEEMTIE2, 3FELI L SEERMKEICIITT
FE3 M, F 3, (EEDOFREERETIIH S VERZ R
BOLT&ESECEMATLEONRNE L TWE, &
7z, % L — P 3RO B BRI Ca(NO,) .-
4H,O0 (AN 72088 %) %Mz 723 A e

hHoHVIE 3 MR A 7 L 230 L 72 B %
BATT 5 &, REBNFEORELXAFICHHIT S &
DIREDLH B, MO ITREIITRAE RS &, LS
PIEDFE,: 2 EeIc Il TE 2 2 &, ZoMRam
JAASRIED H DEERET 5 LI LT, RE
NDKGFE BN T LDOBATIRES N LTk
5LDEEREL T3,

—J, FHHIIINZ T, BEHICBIT 55

Received October 1, 1997

a) HERIKFRFEMFE 522 BRT/IRE
(School of Environmental Science, the University of
Shiga Prefecture, Hassaka-cho, Hikone 522)




150 B4+ HSE 3%

FEADHHEFAIAK ©°Ca DREATIZ DV THRETL,
W—EEOREIZECTRMI D EMIZ ALY 7 A
WMADIRT 52 ERHLPZLY, ZDD T A
FEATHRME 2 KBS 12 BT 2 3 ¢ S HUEDHIH]IC &
DEVIGERT 200G RORETHL EL. K
WML, READH N T LBITE NLGHICHE AR
B hlHDFEE LT, REICAMRE B EBE
2 R L CHEENIC 7 v s 7 40 (5Ca) iRk X
A, FEML T Ca Heib M % A I TR R L 72,
Frz, BLCRNIENFEEL LT WEM, 2% )ik
F )T LA REEEERICEML 2 & 2o, BHROKS
REE, WOz BARALER °Ca D ZH BN DFEITIZ DV
TLHARL 72,

MRBLUFHE

HER 1. RFICQNIBL - “Ca DRE~NDBEHIC
B38BT

b= ifE TVR-2 0T 4% 3 HI5H, ©=—
NN AWNT/ =3 %274 FCEREL, #2 K%
BREMIZe Y 77— X 2—7 (#E7 .5em X7 . 5em X
35, 0em) ISR L 72, [RIGAALEE A HE 8 FE REE I D
1/28Eny o (Lt BER1/2M&T5) *iE
KLIOHBHEML 72, #7 ~ 8EREEL 2%+ RA
1/2W%EAKLIT Y 77—y b (#E60cm ¥ FE
90cm X 5 & 5 em) 12 FFIOMRERE L 72, BBUI FA 1
AT EL, f6FELY 2 ~ 3MEDTEHBITE L 728
iZAEE 2RIz 4 -CPA (F=F b—2) DL00&H%
P72, ZIIE1IREL2ELRL THLL, K
iz 2 R2ERL THRLZ.RERIH 2 ~3em& 7
- 725 HI8HA4 1% 6 B¢, 5#kic Ca (NO,) JEBED 7
o T I FA0mg £ TV 0 VR S RCES Y TE] AL AR
$CaCl,#1.1MBq in 2 72 LB % 4 > 7 V2 AL
BRI L 2 ARKERE2 V2 L2, BEEA~DOK#ESRD
MR GEEFH ST RICEBS Y, ZDO0EIT
EEDL L 2 DI TR BEIEER D 512 3 embd
LEEL 72 (Fig. ). 120 D4R 6 RriZ bRz R
BB & O AL ET O et N E A R L, KRB 13 AN
DY RN AT 72 RANOIRBGIALI L e R & 0 e
ORE@MD A L LUz, F2E B4R 68, Mo 5k
W EIBE DML & ATV, 12WFT R 0 4415 6 RRIZERELL
72,

FRICARHIS0C T3 BRI % T o 7 — %
P L 72, 5URHZ500°C T12M:RIRAL X 8- 72 1%,

EILAFRFEBFTEE Vol 87

Path through

the peduncle

with a needle

and thread
About 2cm

e O
NAaN

solution A cross section of the peduncle

Fig. 1 Diagram illustrating the °Ca treatment to the

peduncle.
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Table 1 Import of *°*Ca from peduncle to the truss
during the day and night
Radioactivity (cpm + g DW™!)
Time of @
treatment Peduncle Calyx Fruit Uppermost
lfeaf
Day 316.3a™ 58.0a 15.9a 234a
Night 92.4b 47.1a 19.0a 34.1a

a) Plants were pinched with two leaves left above the first
truss. Calcium of 1.1MBq in **Ca(l,; was diluted in 40mg - 17!
Ca(NO;), solution. Duration of ‘°Ca treatment ; Day : 6am-
6pm, Night . 6pm-6am.

b) Values within each column followed by the same letter are
not significantly different at p=0.05 by t-test.

Below the Below the Below the
1st truss 2nd truss 3rd truss
Leaf position

Effect of NaCl treatment at concentration of
2000mg- £ ~! to the solution on WSD (%) in the
tomato leaves. [ |;Control. [k
ment.

Values within each column followed by the same
letter are not significantly different at p=0.05 by
t-test.

Fig. 2
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Table 2
treatment to the solution
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Import of **Ca from the peduncle to the truss as affected by NaCl

Radioactivity (cpm - g DW™1)

Truss

Treatment® Fruit
No. Peduncle Calyx
Proximal Distal
1 Control 2829.9a™ 1510.6a 499.4a 254.1a
NaCl 4947.7a 1647.1a 332.0a 77.4b
5 Contral 2649.6a 1159.7a 325.6a 131.4a
NaCl 3901.1a 1979.1a 267.3a 44.0b

a) Plants were pinched with two leaves left above the second truss. NaCl (2500
mg/1) was treated to a half strength of Enshi standard solution. Calcium of
2.2 MBq in *CaCl, was diluted in a 40 mg- £ ~! Ca (NO,), solution.

b) Values within each column followed by the same letter are not significantly

different at p=0.05 by t-test.
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Fig. 3 Ratio of *°*Ca radioactivity of tomato as affected
by NaCl treatment to the solution.
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