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Application of Controlled-release Fertilizer to Netted Melon Cultivation
Using Root-proof Capillary Wick

Masaki Kawahara, Sayo Murakami, Masaharu Masuda
(Course of Applied Plant Science)

Use of controlled-release fertilizer in limited amount of soil and sand medium for netted melon cul-
tivation using a root-proof capillary wick was investigated. The first experiment consisted of 3 lots of
soil medium. 1) 3L medium used throughout the cultivation period (A); 2) 6L medium used throughout
the cultivation period (B); 3) 3L used until pollination stage, then a partitioning board removed to
increase the growth medium to 6L (C). Average of one fruit weight was 1.4 kg in A and B, but only 1.2
kg in C. Brix°® value was 13.1 in A, 13.6 in B and 13.4 in C, respectively. The stem diameter at the time
of pollination was largest in B in which there was fruit cracking that was also observed in C, but not in
A. The root dry weight was highest in A. These results indicate that the restricted medium of 3L pres-
ents a potential for good fruit production. The second experiment consisted of 4 lots with 3L medium
each: 1) soil and fertilizer medium as in experiment 1; 2) sand and fertilizer medium as in lot 1); 3) sand
and slower release fertilizer; 4) sand and half of fertilizer at planting and an additional fertilizer bag
placed on the wick at time of pollination. Although cracking fruits occurred 75% in 3) and 37.5% in 4),
there was no cracking of fruits in 1) and 2), in which fruit weight in the latter was 1.5kg and brix° value
of 14.5 was obtained. These results indicate that controlled-release fertilizer is useful for fruit produc-

tion of netted melon in sand medium of 3L with a high potential for reuse.
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Fig. 1 Diagram of capillary wick cultivation system with plant

box partitioned by a sectional board.
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Table 1 Fertilizers applied to different media for cultivation of netted melon (Experiment 1)
Volume of medium Standard name of fertilizer Day type’  Fertilizer (g9 T-N P.0s K,O CaO MgO
Long-total 313 40 20 2.6 2.2 2.6 0.4
” 100 10 1.3 1.1 1.3 0.2
3L ” 140 20 2.6 2.2 2.6 0.4
(or) Long-calcium nitrate 100 15 1.8 3.45
6L LP coat 40 5 2.1
7 S (sigmoid type) 120 5 2.0
Total 75 12.4 5.5 6.5 3.45 1.0
Long-total 313 40 20 2.6 2.2 2.6 0.4
” 100 10 1.3 1.1 1.3 0.2
Long-calcium nitrate 100 15 1.8 3.45
6L (34+3%) LP coat 40 5 2.1
Long-total 313 40 20 2.6 2.2 2.6 0.4
LP coat 40 5 2.1
Total 75 12.5 5.5 6.5 3.45 1.0

7 . Root zone was expanded at the time of pollination on 13th node.

Y : Day types indicate the duration of 80% elution of nitrogen fertilizer at temperature of 25C .
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Controlled-release Fertilizers applied to 3L medium for cultivation of netted melon (Experiment 2)

Fertilizer applica-

Medium tion method Standard name of fertilizer Day type Fertilizer (g) T-N P,0Os K,O CaO MgO
Long-total 313 40 20 26 2.2 2.6 0.4
” 100 10 1.3 1.1 1.3 0.2
Soil 4 140 20 26 2.2 2.6 0.4
(or) full (1) Long-calcium nitrate 100 15 1.8 3.45
Sand LP coat 40 5 2.1
7 S (sigmoid type) 120 5 2.0
Total 75 12.4 55 6.5 3.45 1.0
Long-total 313 100 10 1.3 1.1 1.3 0.2
” 140 40 5.2 4.4 5.2 0.8
Sand full (2)% Long-calcium nitrate 100 15 1.8 3.45
LP coat S (sigmoid type) 120 10 4.0
Total 75 12.3 5.5 6.5 3.45 1.0
Long-total 313 40 10 1.3 1.1 1.3 0.2
” 100 5 0.65 0.55 0.65 0.1
” 140 10 1.3 1.1 1.3 0.2
Long-calcium nitrate 100 7.5 0.9 1.725
half (h) LP coat 40 2.5 1.05
Sand . 7 S (sigmoid type) 120 2.5 1.0
Long-total 313 40 10 1.3 1.1 1.3 0.2
N P 70 5 0.65 0.55 0.65 0.1
A§§1tlonal Long-calcium nitrate 70 7.5 0.9 1.725
fertilizer bag LP coat 40 25  1.05
(A) Total 625 101 4.4 5.2 3.45 0.8

7 . Fertilizer components were slower-release type as compared to those in “full (1)".
Y : Additional fertilizer bag was placed on root-proof capillary wick between Box and water supplying pipe.
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Fig. 2 Stem diameter at the time of pollination as affected by
different volumes of medium (Experiment 1) . Horizontal
bars indicate SE.
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Table 3  Plant growth and fruit quality as affected by different volumes of medium (Experiment 1)
. Plant height ~ No. of cracked fruit  Fryit weight Brix in fruit juice Longitudinal diam. . x
Volume of medium o Placenta ratio
(cm) No. of harvested fruit (kg) (%) Cross diam.

3L 158.4a" 0/5 1.36a 13.1a 1.02a 0.50a
6L 163.3 a 2/5 1.42a 13.6a 1.00a 0.48a
6L (3+37%) 139.0b 0/5 1.20a 13.4a 1.0la 0.452a

Z . See in Table 1.

Y ! Different letters within column indicate statistically significant at 5% level by Tukey’s test.
X Placenta ratio=Placenta diam./Cross diam. in equator section.
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Fig. 3 Root dry weight at the end of cultivation as affected by

different volumes of medium (Experiment 1). Vertical
bars indicate the SE.
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Table 4 Plant growth and fruit quality as affected by different types of medium (Experiment 2)
Plant height ~ No. of cracked fruit  Fryit weight Brix in fruit juice Longitudinal diam. .y
Treatments o Placenta ratio
(em) No. of harvested fruit (kg) (%) Cross diam.

Soil-f (1) 150.5a* 0/7 1.51a 14.4a 0.99 ab 0.44 a
Sand-f (1) 154.3a 0/8 1.54a 14.6a 0.98b 0.44a
Sand-f (2) 157.7a 6/8 1.29ab 13.8a 1.12a 0.47 a
Sand-h+A 158.3a 3/8 1.23b 13.7a 1.00 ab 0.42 a

7 : Different letters within column indicate statistically significant at 5% level by Tukey’s test.

Y : Placenta ratio = Placenta diam./Cross diam. in equator section.
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Fig. 4 Stem diameter at the time of pollination and the end of cultivation as affected by different types of medium (Experiment 2) .

Horizontal bars indicate SE.
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