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SUMMARY

In order to produce a high quality melon, the nutrient solution capillary
system was used. The equipment for absorption of nutrients were
developed and optimum cultivars selected as seasons. Solution contents
of the growth stage were investigated as changes of environmental in a

plastic film house. The results obtained are summarized as follows :

1. 'Olympic’ melon was reasonably cultivated because of it's a fruit
weight of (1.61kg). A globular fruit (shape index of fruit, 1.0) and the
soluble solid content of the cultivar was highest (15.7°Brix). For the
'Imperial’ melon, in the results for the experiment of proper cultivar
selected, in the winter season, the cultivar used the nutrient solution

capillary system.

2. 'Super VIP' melon was reasonably cultivated because of it's a fruit
weight of (1.60kg), and the soluble solid contents of the cultivar were
high (14.4°Brix). In the results of the experiment on proper cultivar
selection in the spring season, cultivar used the nutrient solution
capillary system. 'Imperial’ melon was also thought to proper cultivar in
the spring season because of it’s fruit weight of (1.60kg), and the soluble

solid contents of the cultivar were 13.7°Brix.

3. 'Olympic’ melon was reasonably cultivated because of it’s a fruit weight
of (1.69kg). A globular fruit (shape index of fruit, 0.97) and the soluble

solid contents of the cultivar was highest (14.0°Brix). For the 'Imperial’
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melon, in the results of the experiment on proper cultivar selected in the

summer season, the cultivar used the nutrient solution capillary system.

4. 'Earl’s cruse’ melon was reasonably cultivated because of it’s a fruit
weight of (1.65kg), and the soluble solid contents of the cultivar was
highest (15.1°Brix). For the ’Imperial’ melon, in the results of the
experiment on proper cultivar selection in the fall season cultivar used the
nutrient solution capillary system. 'Earl’s darin’ melon was also thought to
proper cultivar in the fall season because of a fruit weight of (1.66kg),

and the soluble solid contents of the cultivar were 14.7°Brix.

5. The main equipments consisted of a main controller equipment nutrient
solution weight measuring equipment communication equipment and system
software of solution supply management, in which the measurement of
nutrient absorption amount equipment used the nutrient solution capillary
system, as changes to the environment in the plastic film house

developed.

6. The main controller, the implement of measuring the amount of solution
supply, has the ability that once air temperature, humidity and amount of
solar radiation’s valued are collected, are transmitted to personal computer
with RS232C communication. In order to reduce the possibility of
controller’'s error, self the correction of high 16bit analysis ability as
analog method, the ability of automatic measure and zero point control
make weight measure on a minute basis. This limit of error is 2/20,000.

It can consecutively measure each data.
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7. The equipment of nutrient solution weight measuring (UTB-03L)
modifies the content of weight signal, and send it to the main controller,
reading change in the weight of the supply of nutrient solution. This
equipment transmit consecutively any weight change. The measurement

limit of error in air temperature and relation humidity is 2/20,000.

8. The equipment of communication modifies the communication signal of
RS485C from the main controller, and transmits it to a personal computer.
It can perform long-distance communication without any data damage.
The data of RS485C transmitted was repeatedly changed to RS232C, and

transported to the computer.

9. The software system of solution supply management is connected to
the main control program, the communication program, data base and the
sub control program and so one. The data of air temperature, relative
humidity and the amount of solar radiation is stored in the main controller
and in the communication equipment. The measuring of the absorbed values
of nutrients and water at that time recognizes the values as air
temperature, relative humidity and the mount of solar radiation at the
same time. In order to manage the data, the different time, day and month,
can be recorded. The system also has the function that converts the

data to excel files for data analysis. It can analize statistics easily.

10. This experiment investigated the absorption amount of nutrients, used
nutrient solution supply absorption measurement equipment at different

growth stages, and analyzed the relation of the weather conditions. The



result was that the amount increased as the air temperature rose and
the amount of solar radiation, and indicated a positive correlation
between air temperature and amount of solar radiation throughout the
experiment. It also indicated a negative correlation between the amount

and relative humidity.

11. The amount was low just prior to artificial pollination, the first half
of fruit growth (before 10 days of harvest) or the latter half, but high at
the middle half (from fruit enlargement to net formation) as a positive

for fruit growth.
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Table 1. Composition of macro nutrient solution in seasonal net and
growth stages in melon cultivation in plastic film house.

(g/1,000L)

Revelation of net

Fertilizer Before After

Spring . Spring .
& Tall Summer Winter & Tall Summer Winter

Ca(NO3)2 - 4H20 826 661 1,159 1,239 992 1,739

KNO3 606 485 348 909 728 1,272
NH4H2PO4 152 122 214 228 183 321
MgSO4 - 7TH20 369 296 599 554 444 839
EC(mS/cm) 2.0 1.8 24 2.6 2.4 2.8

Table 2. Composition of micro element solution in melon cultivation in

plastic film house.

. Fe-EDTA H3BO3; MnSO4 - ZnSOs- CuSO4- NasMoOg
Fertilizer
4H,0 TH20 4H,0 - 2H-0

mg/1,000L 20,000 1200 625 90 40 12.5
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Table 3. Control of the quantity of nutrient solution at ripening

stages of the fruit in melon cultivation in plastic film house.

Amount of nutrient period of treatment

2days treatment just 10days

2/3 volum to normal supplyin . ) :
/ PPLyIg before fruit rippening period

2days treatment just 8days

1/2 vol t 1 lyi .. ; .
/2 volum to normal supplying before fruit rippening period

2days treatment just 6days

1/3 volum to normal supplyin i ) s
/ oo HE before fruit rippening period
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Fig. 1. The design of the capillary supplying system.
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Fig. 2. Nutrient solution and Fig. 3. The seat of connection
connection of ball tap. with supplying tube.
(115mm hors) (150mm PVC tube)

Fig. 4. The connection of nu-Fig. 5 A panorama view of capillary
trient solution supplying supplying system.
tube and nozzle of su-
pplying nutrient solution.
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Electronic solution
relay tank
<
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Fig. 6. The design of measurement equipment of nutrient solution weight.
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1) ALAH
Table 4. The effect of the capillary supplying system on the net-melon’s

stem length and internode length in the winter cropping.

Stem length” Internode length

Cultivars (em) (em)
Super VIP 183.6ab” 8.34ab
Olympic 185.0ab 7.76b
Beauty 206.3a 8.61ab
Imperial 157.6b 7.85ab
Earl’s knight natsu No.2 185.4ab 8.05ab
Earl’s knight jochunmanchoo 192.5ab 8.81a
Average 185.07 8.24

“ Total length of sum of 23 internodes.
¥ Mean separation within columns by Duncan’s multiple range test at

5% level.

ZAojx7] A AFo] d=d AA-S Beauty melono] 206.3cm=z 713
el

m\l

o™, Earl's knight jochunmanchoo melon< 1925cm& F+ WHA 2

32

1o}, Imperial melong 157.6cm® 7Fd &<k, A 73S Earl's
knight jochunmanchoo melon®] 88lcm® 7} Aoy EE EFF 1o
(e2]

Z Aol= A=, ol AL FF] Sl AR E AT
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Table 5. The effect of the capillary supplying system on the net-
melon’s fruit size, fruit weight, fruit shape index and soluble

solid content in the winter cropping.

Fruit size (mm) Fruit  Average Soluble

Cultivars shape Fruit solid
Longitudinal Traverse b weight  content
diameter  diameter index (kg/a fruit) (°Brix)
Super VIP 142.3b” 142.4ab 1.00 1.52b 11.3¢
Olympic 143.1b 143.1ab 1.00 1.61b 15.7a
Beauty 153.2a 152.9a 1.00 2.06a 11.4c
Imperial 140.6b 134.9b 1.04 1.44b 13.3b
Earl’s knight 136.5b 136.0b 1.00 1.36b 12.7b
natsu No.2
Earl’s knight 140.3b 140.5b 1.00 1.55b 11.5¢
jochunmanchoo
Average 142.67 141.6 1.01 1.59 12.6

“ Mean separation within columns by Duncan’s multiple range test at

5% level.

Table 5= A<AAA HFAEALS Yeld o2 352 Beauty
melon®] 2.06kg® = A Al Al 1.65kgHE T ha} EFUdS & 5 AA L,
Olympic melon®] 1.61kg, Earl’s knight jochunmanchoo melon 1.55kg,
Super VIP melon 152kgo = ¥#3Anjel W] 3=3}9 oy, Earl’s knight
natsu No.29} Imperial melon< Z}7ZF 1.36kg, 1.44kg= 3 2w B} 2}
= g B

F &2 Olympic melon®] 15.7°Brix® #3FE3 714 =k =3
A ufoll A 15.0°Brix(§-+FBADE T E ol A Afujol A ee F
FolSs ¢ F A}t =3 Imperial melon®= 13.3°Brix® 333 2 vl o] A]

13.0°Brix(F ¢F B A =of A& Al A4 FFo2 AARHJL

i u-lkl
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U ymz FFEL 13.0°Brix o2 @At vA YEygton &
3] Super VIP$ Earl’s knight jochunmanchoo melon& %3] A ujj B.t}h
23~25% A= 9A yEry AAulel va FAEI FF5 4
ATk ol= HOA k& & (1995)7F AlAlgk 14 743
14°Brix o]doldtal & FXxlo] X m A= FFolth. o] g
d g 5o wE 3
of Aol o] A&H dx
2oz A7)

a3y Olympic £ 15.7°Brix®A I
A Aol A Fatrkal ALE AT

3

ol ofs] FFAdzEol o]
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Table 6. The effect of the capillary supplying system on the net-melon’s

stem length and internode length in the spring cropping.

Stem length” Internode length

Cultivars (em) (cm)
Super VIP 193.0a” 8.0la
Olympic 175.6d 7.22d
Beauty 185.5bc¢ 7.69¢
Imperial 191.5ab 7.93a
Earl’s knight natsu No.2 174.5d 7.21d
Earl’s knight jochunmanchoo 182.7¢c 7.51c
Average 183.8 7.59

“ Total length of sum of 23 internodes.

¥ Mean separation within columns by Duncan’s multiple range test at
5% level.

Table 62 F A A FFE F4

o
i)
)
o
o
W
o,
e
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o
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o,
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Super VIP melon©] 193.0cm 7} A %lo ™, Imperial melon®] 191.5c¢m
o1} Olympic melon< 175.6cm, Earl’s knight natsu No.2 melon<
174.5cm=2 7+ # skt
A4S Super VIP melon®] 80lcm, Imperial melon 7.93cm$) i,
Earl’s knight natsu No.29} Olympic melon< 27} 7.21cm, 7.22cm®
EAujol A EZ2E=7F ASAEE Super VIP9 Imperial melon®] %% 3

Aole Az H A

Table 7. The effect of the capillary supplying system on the net-
melon’s fruit size, fruit weight, fruit shape index and soluble

solid content in the spring cropping.

Fruit size(mm) Fruit Average Soluble

. Fruit solid
Cultivars — shape )
Longitudinal Traverse weight  content
diameter  diameter index (kg/a fruit) (°Brix)
Super VIP 137.0ab” 148.1a 0.93 1.60a 14.4a
Olympic 136.7ab 143.1a 0.96 1.48b 14.1a
Beauty 132.1ab 129.9b 1.02 1.37¢c 13.9a
Imperial 138.9a 146.3a 0.95 1.60a 13.7ab
Earl’s knight 129.7b 132.3b 0.98 1.33¢ 13.0bc
natsu No.2
Earl’s knight 134.9ab 144.6a 0.93 1.49ab 12.3¢
jochunmanchoo
Average 134.9 140.72 0.96 1.48 13.57

“ Mean separation within columns by Duncan’s multiple range test at

5% level.

Table 72 wAM A FF3 FLAEAS Ul o= Vg B
%2 Super VIP¢} Imperial melone] 160kgl = 7} FAHSH oW,
Earl’s knight jochunmanchoo melon 1.49kg, Olympic melon 1.48kg°. =
HOA it ke [ 205 5 (1995) 7F ANAI_E aF A 53 vl gls w2 3st 3l
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£ 3] Super VIP, Imperial, Earl’s knight jochunmanchoo melon<
H A uje Ao vl =g AFS B Oy, Earl’s knight natsu No.29k
Beauty melon< Z+7Z} 1.33kg, 1.37kgl 2 Iz o] 714 7} Ao},
FeEFS FF F Aole g1l em Super VIP melon®] 14.4°Brix,
Olympic melon 14.1°Brix, Beauty melon 13.9°Brix, Imperial melon
13.7°Brix < °] %l 21}, Earl’s knight natsu No.2 melon¥} Earl’s knight
jochunmanchoo melon< Z+zb 13.0°Brix®} 12.3°Brix® A U Eebwk o).
Ao dojA FeEFS Super VIP melon¥ Olympic melon 23% &
of 7tAFE FA THAL YA FF2 7lEAdd o= Hsta Sl
of AgetA F2 FFolet A7 HAew, dow FAgFrio] A
o A4 1.0~1.059 Ek
& tAFe® AAstL Ae=d( HA i@k g 0 1995) o gk H]
EE:

AR NG B FALE 147kge 2 Ae 539

frt
>
b
k4

0
e
::1‘
i
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o
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Table 8. The effect of the capillary supplying system on the net-melon’s

stem length and internode length-in the summer cropping.

3 Stem length” Internode length
Cultivars

(cm) (cm)
Super VIP 194.2bc” 8.95ab
Olympic 198.9ab 8.84ab
Beauty 201.2a 8.86ab
Imperial 196.8abc 8.79b
Earl’s knight natsu No.2 199.7ab 9.16a
Earl’s knight jochunmanchoo 192.4c 891ab
Average 197.2 8.92

“ Total length of sum of 23 internodes.
¥ Mean separation within columns by Duncan’s multiple range test at

5% level.
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Table 82 AAEAMolA T A4 % AdsS ved ez 4%
2 F AolE HolA gdom 1 F Beauty melon®] 201.2cm, Earl's
knight natsu No.2 melon 199.7cm, Olympic melon 198.9cm= 7} 7!
Hol At

A4S Earl’s knight natsu No.2 melon®] #tt]Zo]7} 9.16cm= 7}

FAJL vgE FsFsdds 2 A7 sl

Table 9. The effect of the capillary supplying system on the net-
melon’s fruit size, fruit weight, fruit shape index and soluble

solid content in the summer cropping.

Fruit Average Soluble

Fruit size(mm) Fruit solid

Cultivars Longitudinal Traverse shape weight content
diameter diameter index (kg/a fruit) (°Brix)
Super VIP 138.2ab” 145.1b 0.95 1.48de 12.0c
Olympic 143.7a 148.4ab 0.97 1.69b 14.0a
Beauty 146.3a 153.4a 0.95 1.87a 11.7¢c
Imperial 142.3a 144.2b 0.99 1.56¢cd 12.8b
Earl’s knight 144 .8a 146.8b 0.99 1.63bc 12.9b
natsu No.2
Earl’s knight 128.1b 144.7b 0.89 1.42e 10.8d
jochunmanchoo
Average 140.57 147.1 0.96 1.61 12.37

“ Mean separation within columns by Duncan’s multiple range test at
5% level.

N

Table 9+ AFAwAA FFE FAELES ved AAJY HJF
Beauty melon®] 1.87kgo = @3 v A] 1.65kgH tF FA Y o™, Olympic
melon 1.69kg, Earl’s knight natsu No.2 melon 1.63kg® = 33 A nj ¢}
Hl =23t A &S vElW oy Earl’s knight jochunmanchoo melons 14.2kg
o =% 7HE 7 sl

[y
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33 Olympic melon 14.0°Brix® 7% =gton 2 Zx5o
13.0°Brix ©o]at= & Aujrt; FEaFo] 1.6~4.2°Brix @A YERTH
H 497HA = 16% 2 7 =%
AWk, 2 olFRE MAME gadte] 7TERE 8¥€7HA 12%E 7HE HA
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4) 7FE& A )
7F& A ) Aol A= Olympic melon, Beauty melon, Imperial melon,
Super VIP melon W4lel] Earl’s cruse®t Earl’s darin, Mono jochunmanchoo

melon FE 02 vlFo] A &FE4

Table 10. The effect of the capillary supplying system on the net-melon’s

stem length and internode length in the fall cropping.

. Stem length” Internode length
Cultivars

(cm) (cm)
Earl's cruse 198.3b" 8.81ab
Earl’s darin 207.0a 9.04a
Mono jochunmanchoo 195.7b 8.86ab
Earl’s knight natsu No.2 185.5¢ 8.71b
Earl’s knight jochunmanchoo 192.4b 8.69b
Average 195.8 8.82

“ Total length of sum of 23 internodes.

¥ Mean separation within columns by Duncan’s multiple range test at
5% level.
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Table 10> 7FAiel A #5498 A3 A0S ved o= 434S
Earl’s darin melon®] 207.0cm®= 7} ZAom Earl's cruse, Mono
jochunmanchoo, Earl’s knight natsu No.2 melon< Z}7} 198.3cm, 195.7cm,
192.4cm$3 ©F. 221y Earl’s knight natsu No.2 melon< 1855cm= 7%
w2 Aol Y. A7 Earl's darin melon 9.04cm= 78 71 #H

ofler, vg FFEtl= F A7 fldh

Table 11. The effect of the capillary supplying system on the net-melon’s
fruit size, fruit weight, fruit shape index and soluble solid

content in the fall cropping.

Fruit  Average Soluble

Cultivars shape Fruit solid
Longitudinal Traverse P weight  content

diameter diameter index (kg/a fruit) (°Brix)

Fruit size(mm)

Earl’s cruse 142.4a” 151.0b 0.93 1.65a 15.1a

Earl’s darin 141.4a 155.8a 0.91 1.66a 14.7a

Mono 137.0ab 139.0c 0.99 1.50b 12.3c¢

jochunmanchoo

Earl’s knight 123.3c 128.0d 0.96 1.24c 12.6¢
natsu No.2

Earl’s knight 132.0b 148.0b 0.89 1.49b 13.2b
jochunmanchoo

Average 135.2 144.4 0.94 151 13.6

“ Mean separation within columns by Duncan’s multiple range test at
5% level.

Table 11& 7FSAujol A 2w FAEAHS U Ao gA 3xe
Earl’s darin melon®] 1.66kg, Earl’s cruse melon 1.65kgl. & FAHH S

o, =g Byl mxd 2Fe nerh
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Mono jochunmanchoo melon®] 1.50kg, Earl’s knight jochunmanchoo
melon 149kgo 2 =A% A3 o, Earl’s knight natsu No.2
melone 1.24kg o 2 7} 7hH o},

G S Earl’s cruse melon©] 15.1°Brix® 7} = t31, Earl’s darin
melon< 14.7°Brix® %2 #Hollow AP xujol A 145°BrixE vt =7
el ZFS Al A FFAE 4 5 AT wEH Earl’s knight
jochunmanchoo melon®] 13.2°Brix, Earl’s knight natsu No.2 melon®]
12.6°Brix, Mono jochunmanchoo melon< 12.3°Brix® A4 oz v

Age nerh

Table 12. Comparison of fruit component in the fall cultivation using

the capillary supplying system.

) Vitamin C K Mg Ca
Cultivars
(mg/F - W100g) (mg/F - W100g) (mg/F - W100g) (mg/F - W100g)

Earl’s cruse 23.9a” 314.0a 15.1a 8.29a
Earl’s darin 17.2a 290.9ab 13.0a 5.41b
Mono 21.9a 296.8ab 13.2a 8.04a
jochunmanchoo
Earl’s knight 20.4a 299.5ab 13.7a 8.19a
natsu No.2
Earl’s knight 25.9a 257.0b 13.5a 7.40ab
jochunmanchoo
Average 21.86 291.64 13.7 7.47

“ Mean separation within columns by Duncan’s multiple range test at
5% level.

Table 12€ RE#GAETw Al2dS o] fsto] A YEAES HIHA]
AR HS B3 o2 Vitamin C9 Mge #5537 9471
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Fig. 7. A picture of the main controller.
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Fig. 8. The inner part circuit in main controller.
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2) ¥AFAZH X (Model : UTB-03L)

Fig. 10& o] &5 & o FA WssE dodde FA=Z FA
o] &L signal® WA FAlolAANE BUFE S 3§
AWM E AAFo 2 AEsto] F= Aot}
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Fig. 10. Nutrient solution weight

measuring equipment.

3) 541 %X (Model : RS232C to RS485C)
Fig. 11 FAlJZA 25 EH RS232C9 T4 EE RS48C SAl4 %
M3lsle] AFEHZ AEatsE 2404 FHE 12kmAEY YA

2
Ex0] 7t538tth. AFEHE RS232Ce EAAZTE 9o

foi

RS485CE dEd HelHE Hie o F&4d 1
2 HEANA HFHe dgdo.

Fig. 11. Installation of communication.
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Fig. 12. Main display of solution supply system and
surrounding process.

=1 | &= | g= | pwg] See |
EXE Wb 0 L

X
EERAD
X T
=5

NERE
w
e
TR

WEEEREEESEEBEE
HHEEHEEEEHYE

o -]

Fig. 13. Process of conditional reference in measured
data.

_30_



Fig. 14. Working of change of excel file in measured
data.
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Fig. 16. Absorbed amount of nutrient solution according to air
temperature and classified by hours at 45 days after setting
in plastic film house.
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Fig. 17. Relationship between air temperature and nutrient solution
absorbed amount at 45 days after setting in plastic film house.
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Fig. 18. Absorbed amount of nutrient solution according to relative

humidity and classified by hours at 45 days after setting in

plastic film house.

,34,



w A~ A
a O O
T T T

y =-0.1449x + 26.246
r=-0.5944

w
o
T

= N
(S, =]
T T
*
*
*
L/

Absorbed amount(mL/hr/a plant)
- N
o (3,
*

0 20 40 60 80 100
Relative humidity(%)

Fig. 19. Relationship between relative humidity and nutrient solution

absorbed amount at 45 days after setting in plastic film house.

Fig. 21914 2t vhsl o] @WEe] Folgrae Axjwto] me W

Fapol A g el grie] A4H

1O

,35,



—+— Amount of solar radiation(W/m*)
—< Absorbed amount(mL/hr/a plant)

500 100

450 90
S 400 | 1{ 80
3 350 I 170 €
©
= 300 | {60 ¢
o ©
o 250 | 1 50 :
o 200 o
E 150 3
g <
£ 100

50

1234567 8 9101112131415161718192021222324
Hours

Fig. 20. Absorbed amount of nutrient solution according to solar
radiation and classified by hours at 45 days after setting in
plastic film house.
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Fig. 21. Relationship between amount of solar radiation and nutrient
solution absorbed amount at 45 days after setting in plastic
film house.
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Fig. 23. Absobved amount of nutrient solution according to air
temperature and classified by hours at 60 days after setting
in plastic film house.
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Fig. 24. Relationship between air temperature and nutrient solution
absorbed amount at 60 days after setting in plastic film
house.
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Fig. 25. Absobved amount of nutrient solution according to relative
humidity and classified by hours at 60 days after setting in

plastic film house.
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Fig. 26. Relationship between relative humidity and nutrient solution

absorbed amount at 60 days after setting in plastic film house.
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Fig. 29. Absorbed amount of nutrient solution according to weather
plastic film house.
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Fig. 30. Absorbed amount of nutrient solution according to air
temperature and classified by hours at 75 days after setting
in plastic film house.
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Fig. 31. Relationship between air temperature and nutrient solution
absorbed amount at 75 days after setting in plastic film house.
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Fig. 34. Absorbed amount of nutrient solution according to solar
radiation and classified by hours at 75 days after setting in
plastic film house.
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Fig. 35. Relationship between amount of solar radiation and nutrient
solution absorbed amount at 75 days after setting in plastic
film house.
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Early stage for melon cropping. Middle stage for melon cropping.

20days after pollination. 45days after pollination.

Fig. 44. The growth and appearance of fruit at the growth time of

netted melon.
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Earl’s darin melon Earl’s cruse melon

Earl's knighl
jon b tu

Earl's knight jochunmanchoo melon Mono jochunmanchoo melon

Fig. 45. The fruit shape classified by the varieties of netted melon.
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