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Effect of Controlled-release Fertilizer and Root-proof Capillary Wick Addition

to Root-zone on Tomato Growth and Yield

Masaharu Masuda, Yuki Fujii and Takafumi Kinoshita!’
(Course of Applied Plant Science)

This study was conducted to investigate the effects of controlled-release fertilizers and wick addition to
the root-zone on plant growth and yield of medium-fruit sized tomato up to the 18t truss in long-term
forcing culture. The set-up consisted of a box partitioned by a board into two halves, named box 1 and
box 2. Box 1 contained 2.8 € of growth medium (soil : bark : perlite : peat=2: 2 : 1 : 1). Plant was grown
in box 1 with a capillary wick, and at flowering of the 8t truss, the partition was removed and box 2
filled with 2.8 € of the medium. There were two treatments, with or without capillary wick in box 2,
namely, single wick (S) and double wicks (D). Plant height was greater in D than S in January, and the
difference increased gradually thereafter. Flowering time of 18t truss in D was 10 days earlier and
decapitated shoot weight was twice that of S. Fruit yield per plant was 8 kg in S and 9 kg in D with
similar value of Brix and titratable acidity. There was no difference between S and D in dry root weight
(7 g/plant) or in xylem exudates (8 ml/h), while in S in April plant growth was inferior, leaf color yellow
greenish and fruit colour uneven towards the end of growth of plants. Xylem sap analysis showed that
NO;-N was 10 me/€ in S and 6 me/€ in D. This concentration is weaker than that of Enshi standard
nutrient solution generally used in hydroponics. These results suggest that application of controlled-
release fertilizers and wick addition to box 2 with root-zone extended was effective for plant growth
performance and fruit yield.
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Table 1 Nutrient components of fertilizers applied to medium for long-term cultivation of medium-fruit sized tomato
Standard name of fertilizer Fertilizer (g) T-N P,0s K;0 Ca0O MgO SO+~S
Box 1 Long- 1313 - 40 d Z 2
ox ong-total 313 = 40 day type 0 5.2 4.4 5.2 0 0.8 1.6
-100 ~ 20
Long-calcium nitrate -100 ~ 20 2.4 0 0 4.6 0 0
Chicken ash 10 0 1.6 1.7 2.3 0.4 0
Ammonium sulfate 3 0.63 0 0 0 0 0.72
Total (g) 73 8.2 6 6.9 6.9 1.2 2.32
Box 2  Long-total 313 - 40 day t 20
o one-tota ayype 5.2 4.4 5.2 0 0.8 1.6
-100 ~ 20
Long-calcium nitrate -100 ~ 20 2.4 0 0 4.6 0 0
Chicken ash 10 0 1.6 1.7 2.3 0.4 0
Ammonium sulfate 1 0.21 0 0 0 0 0.24
Total (g) 71 7.8 6 6.9 6.9 1.2 1.84

7: This fertilizer type was characterized as a consistence of 13, 11 and 13% weight for N, P,Os and K,O,
which was slow-releasing 80% of the weight at temperature of 25 C .
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Fig. 2 Fresh shoot weight decapitated above the 18" truss with
2 leaves left.
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Fig. 3 Root dry weight at the end of cultivation as affected by

single and double wicks.
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Fig. 4 Cumulative fruit yield as affected by single and double

wicks. Each box indicates the truss number from 1 to
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Fig. 5 Brix of fruit juice as affected by single and double wicks.

T3.4f%, CalgEI3RmICE < 1 RIXTI3ME, 2ARKXT
105 & o7z, ZHUIH LT Mg gL 2 ~ 3me/ ¢
L1 <0.6~0.8f58 o7 (Fig. 6).

AREERTIE, 18B 5 £ T % H %12 1st Box & 2nd
Box IC&EFe®m (W7 b= V2515.6g WMENH
0.6g) & LTHEALLA, 472D OTHNE8kgk L
BE I kg B HICULELNEE2.0gs LCEIHAELME
Thb., EBFREICHL UL, EEETEOET R E
BRI oW (Sap) @ NO3-N JEEE DO S 2 5
LT, 7% < &b 2nd Box ICHAT BB AR A7
Lo B WI A TIIEZDLVENHLDIDEEZ BN
7. W Ca iz o TE, JF/KDKEKIZ Ca AV i
10 ppm BEGAET LI EIZL D00 (F— 5 E1%),
2nd Box 2R A L7255 AIK (Ca2.3g) HoHWwidor
rva—7) (Ca4.6g) ERTSLONIWSHT
v, KT SNE, RHBREIZIZFRED Ca &5 L TK
N~ NBEHRE AT o AR, R R O E D 5
WL C CanSAE L72WREMA S 2 Lk _XTWna, L7z

14, 16 35

0

Single wick Double wicks

Single wick  Double wicks

Single wick Double wicks

I RFELMERE  Vol. 99

H> T, Sap DIEIEEZ T TS OBALITHLE S
NBEWIREN L H 5720, HHEIZOVWTIESHRS S
WET 50D L. & 512, vy Mg EEIZOW T,
Bk S RIkME & L BIE S &, O ¥ S~ 7 ORtiG-12 &
) SO-S & Mg Offifs 2 ML L weEzohiz 7
i, Bl OFEERAT A S S B 220 I IEAR I T
JEFERT O S EE & 2 . FCTHAKT 535 T,
RO 1/ 2 BEEERICERITNIRKENY T
LAEETETH L Z LIEHL 2 TH LAY, Kimo B
D—DFEE L R E OIS B, Table 1 IR
L 7 HREEEET IS B\ TR TIRE D Sap @ NOy-N JEE
MMETELZE, BRI 3 ~4 FICETOEZ LIE
DRFEALIE L CHELR D 5. oAz OonT
ERERNEDOWFEMELE 2 5N b, ML HAENTIE
JERLE LCRIT SN TV AW EDD, HF ) FONE
EDEHE SN TV, O TEIZB W IR A +
¥ (SO ORTHALMEIRZT LI LITETH
Vo MECIIERBICHESEH S NG 2 &, T2
7 AFIETIE T VA ) HIEO pH 5B IEICHE 8 3 CALE X
NHZELHN, TFEMTHRERDSHEEIZ R 2 2 &1l
EAE R otz AR, BRSO, Y4 ) EED
%% L72KRE b~ b FREERIES |2 35 v TR B A R
% MRS B LR ORERE D, S FREIZBWTE
EALBG AR O NS 2 &, ZOIERHIHE % K SR
B2 L Ch HELIZEHITE 2w, g~ 7 v
TAERRINT A ETIOEBAIIH TE L Z L %FR
B, TOBRPHERZISRERT B E L. 20 ET,
i EHH O SO EE13.8 ppm = W~ 77 4 ¥ 7 A
HINZ & 0 50.1 ppm (2758 72— 5 /K b Bl PR FH IR EL % B 38
L7z, FED, 22O T hv MEEHEE ICBWTERRF
THB~Y 7427 AR~ 7 A7 AZEEEZ S
L, DI DPEHBZRIIEIPMED»S FORETEE LTS
&, H1AMBRICREE REOLL, —H Ty
5 2L ERBOEEA v A KT 2SOEEM* @8k L

120
100
30

60

Ca(me/ 0)

40

20

0

Single wick Double wicks

Single wick Double wicks

Fig. 6 Mineral contents in xylem exudates from the stem cut at 2 cm above the soil surface at the end of cultivation.
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