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Potential for Tomato Cultivation Using
Capillary Wick-watering Method

Masaharu Masuda and Shoko Fukumoto
(Course of Applied Plant Science)

This research was conducted to investigate any potential problems that may be encountered while
using capillary wick irrigation system. Medium-fruited tomato plants were cultivated in spring up to the
10" truss.

In the first experiment, a 1/5,000a wagner pot was used, and small openings were made 5mm or
50mm from the bottom of the pots. Capillary wicks, 4cm in width and 45cm in length were inserted
into the slits and aligned to the pot’s inner wall perpendicularly to the soil surface. The other end of the
wick was dipped in half or full strength Ohtsuka-A nutrient solution. The wick was covered with water
permeable root-barrier material to prevent root penetration into wick. This resulted in good growth and
relatively high yield. Without covering, roots grew vigorously into the wicks and 1 month after trans-
planting extended to the reservoir solution. Removal of root overgrowth caused wilting in some of the
plants. This symptom was more pronounced where the wick insertion points were 50 mm from the base.
Root contexture was observed in non-covered and imperfectly covered wicks. These results indicate that
it is important to make a wick with a perfect covering for stable plant growth and fruit yield.

In the second experiment, the capacity of 2cm or 4cm wide with and single or double layers of capil-
lary wicks to transport water to the plant root-zone was examined. Some of the plants wilted in the 2cm
single layer, while no differences were observed in other treatments. Furthermore, a high percentage of
blossom-end rot was recorded in all treatments. In response to water uptake by the plants, the nutrient
solution was supplied daily depending on the decrease of water in the reservoir, in order to maintain the
water level fluctuation within a 3cm range. This fluctuation may account for the blossom-end rot
prevalence observed, probably due to water-stress imposed on the plants by unstable water level in the
reservoir.
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FUENEIL, 50mmf. [+] T8 %, [—] Tl6% & 7 each truss after final fruit harvest.

Table 1 Effect of wick insertion point on tomato root growth in capillary wick system with or without water-permeable root-proof

covering
Height of wick insertion Wick with (+) No. of wicks with
point from pot base or without (—) imperfect cover/ Mean root length Longest root
(mm) root-proof cover No. of wicks used (cm) (cm)
5 (+) 1/3 0.3 3.7
(=) 3/3 6.0 35.3
50 (+) 2/3 1.0 8.7
(—) 3/3 7.7 21.0

Capillary wicks were evaluated for root penetration 1 month after transplanting.
Root length was measured from the wick insertion slit and the number of roots on the surface of the wick was counted.

Table 2 Fruit yield and quality as affected by settings of capillary wick insertion point and with root-proof covering

Height of i i i d (+) and
eight of insertion point Covered (+) an Fruit yield . . Blosson-end rot Cracked fruit
from pot base non-covered (—) Brix value Acidity
) (Kg/plant) (%) (%)
(mm) wick

5 (+) 5.3+0.4 6.5+0.7 0.59+0.08 14.1 1.8

(=) 4.6+04 6.4+0.7 0.56+0.06 9.2 1.1

50 (+) 55+0.3 6.0+0.3 0.52+0.03 8.1 0.0

(=) 3.0+0.3 45+04 0.60+0.03 16.6 0.0

Half strength of Ohtsuka-A nutrient solution was supplied for 2 weeks after transplanting, followed by full strength for 4 weeks, and
finally half strength again during the last 11 weeks of experiment.
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Fig. 3 Stem diameter as affected by wick thickness (single or

double layer) and width (2cm or 4cm).
Details are described in Fig. 1.

mat

Insertion point at 5 mm above pot bottom

Fig. 2 Photograph of root distribution in pot at the end of experiment.
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Table 3  Fruit yield and quality as affected by properties of capillary wicks covered with root-barrier materials
Wick si Width Fruit yield Brix Acidit Blossom-end rot Cracked fruit

1CK si1ze

(cm) (Kg/plant) (%) v (%) (%)

Single 2 3.6+0.7 6.8+1.0 0.57+0.07 25.8 4.1

4 5.1+0.8 6.9+0.3 0.56+0.02 23.8 35

Double 2 49+1.0 5.8+0.4 0.47+0.04 29.8 4.3

4 5.8+0.7 6.9+0.4 0.44+0.03 20.5 45

Roots were removed at two-week intervals because, in about 40% of the plants, roots worked their way into the wicks 1 month after

transplanting.

Full strength Ohtuka-A nutrient solution was applied for 4 weeks, followed by half strength for the last 12 weeks of the experiment.



54  BiEH IEA-fERT #F

DHEL 2D, BADKA ML AR BV EHERIN
D, TOEIZOWVIIKIL E BEREOMGRE &O5HD
e %59 5,

3 #

[BEHAKOD ] 1255 b~ MO REE 2 ES 72
B, HE MY bOL0BHE LS 2 ldh, O b Ok L FK
B EOMBESZHS2IZ L2, 1/5,000a 7 7 FVE Y
F DEDS 5 mmf & 50m i IS/ N E BT, 2 ANEH O
by (IF4cm, EE45cm) O—iiaEAL, 20 F Fékh
Je A 1Y) ) AP REICI o CHEERE F CRUE L 72, ftho—
UHIIEEERIIRE L. COBEOL ZEREKY - T
WEL (DD VIIEIWER D 12X 5 F 2 — 7THREICD
DEWHA), T [HEOD | % [EHEOD | LIEL
722 h, WEOD TIIROBRADEE IH T X EED
HERCIED Er o7, BELRVE 122 ZICIEHE)S
EEOCLNICHEL TSI TELZ. ZoREYE
£ 5L OMKIEENORERER L. ZOIERIE
S50mmfz D AE Lro 1o, BESAZEE LEETD D
WIEHE D AR SRIZEBEOLIRAT S, fE- T,
FEEVDIREWEINDL ZEDPEETHLE VR D,

F72, ERERKODZ 2emfE, 4emfEd L ¥ 70K
EFTVIRTH LA, WHEFIETY Y7V 2
MECIEEIVERS L SIUE T 2 AL BN/, 20
MTIIHBEICRE RERIBDO SN o720, W
NOMBEXIZBNTLEL ORBNENSEL. b=
b DWANZAE > TR T 5 72 O RHER T,
Bl  TCME L. UL, KVZEIZRAT 3en
ERED Tz RIBNEIEEL Z OHIEOKE L ~NVE
HICERT L EIAREMREIN, SHOBEE LT
a7,

X ik

1) BRI - SR % - FRIER 5 2 ARBOk MBI S 2 7
ADOF%. HEEIIDREE, 8, 11-26 (1994)

2) Guttormsen, G | Accumulation of salts in sub-irrigation of pot
plants. Plant and Soil, 26, 425-439 (1969)

3) BEEAT - ANWFEH - JUERM . BEMWAFH LA M~ b
O FASHAVR G 2 BT 2 BB AN RS M VA TR L B &
O KA, F=05E, 5, 265-270 (2006)

4)

5)

6)

7)

9)

10)

11)

12)

13)

14)

15)
16)

17)

18)

19)

FILKFRFEFME|ME Vol 97

HRAEL - VARG - A BERBHC BT B KA b

~ FOEFBIEICKITTRE, RME, 62 (511), 38-39
(1993)

= 3G - AT BERUKHEE S B A REK Y —
FOMBEOENH MY NOAE, PE, MEICKIT TR K

R EEFIFER (BE3E), 48, 97-100 (1995)

In, S., H. Kang, K. H. Cho and C. W. Lee : Production of

Cyclamen using capillary wick system. I. Influence of wick

material and root substrate composition. J. Kor. Flower Res.

Soc., 11, 199-206 (2003)

Kang, B. K. and S. H. Han : Production of seed potato
(Solanum tuberosum L.) under the recycling capillary culture

system using controlled release fertilizers. J. Japan. Soc. Hort.

Sci., 74, 295-299 (2005)

B O FALEET - ZBRET B O, AR R
762-163894 (1987)

FRET - MEEE - FE 77 L/ T ASEEIIBY

LI O b AKIEOBEA. FOREH, 8, 9-17 (1998)

Klock-Moore, K. A. and T. K. Broschat : Irrigation systems

and fertilizer affect on petunia growth. Hort. Tech., 11, 416~

418 (2001)

BEHIE © TBARFRKO L | 1255 b~ N OB T &

¥B LU, 83 (1), 20-25 (2008)

IRIEEE - R Y- IR ERY - FERAHL M
N RREF IS BT B KB BASHE L 1 KT R HIREIIER,

45, 43-48 (1994)

FEACT - Zoha Md. S - A LB - #EHIEE [ FFREAK O
b IC X B RFEHOBKGTERNT v AL ORS. $5

. K~ZFORKEIY N N7 ARKEY O4F L2

T EhEORE, FEN, 6 (H2), 261 (2007)

TR KR AR # - HEEZY D by ok

M — RSB 2K E & it 2, REME I RIT

TR, RS, 12, 31-45 (1994)

FATEE SRR L KB, BRI S %,

pp. 96-126 (1995)

RIEIE— | SSIDO AR, BNy 7 & Zivge Fl v 78 ks

%, FFESE14-371586 (2002)

KA - A RIESE - NG RIE | @R b~ M ICBIT S

MBI 2T 22, SAK R, 28, 117-126
(1996)

REFFEEME - NI ER Y — MHEERIC K AR R A b~
FOEFE R OREME, ERICKITT R KRRt ¥ —

RS, 3, 23-29 (1995)

Son, J. E., D. H. Jung and Y. J. Lui : Analysis of root zone

environment in pot plant production system with subirrigation

method using wick. Act. Hort, 578 (2002)

AL SRAE & D AR, RIS RS, 52500

RI 7 n4, pp. 60-62 (1979)



