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Summary

I. Title

Establishment of High-quality Production and Distribution of Sweet
Pepper-a Main Export Crop

II. Objectives and Importance of the Research

In korea, sweet pepper is export to Japan and arable acreage have
36.3ha under crops. In 1999, it was expanded about 75ha. Until now, it
is unfamiliar to us, but extention of growing area and yield has some
problems internal and external. First, its competition of low cost, high
quantity and production to take a market possession to against another
country like Japan. Second, we are shortage of growing technology on
suitable place and environment. Third, we can’t improve growing
method to support yield continuancely. Last, we can’t cut down the
cost of heating as well as secure high position in the international
competition

That’'s the reason, I study to solve the problem and propel this
project to support technology the high quality an yield as well as get a

good position international competition

M. The content and scope of research

This research is for solving problem in the growing field. We should
introduce technical and environmental fertigation growth, environmental

nutriculture and systematize circulation. Fallowing content

-12_



Sub-subject

Substance and category

Development of
environmental
fertigation culture
technology

- Selection of suitable cultivar in fertigation culture
- System of nutrient feeding technology in fertigation culture

Development of
environmental
hydroponic technology

- Selection of suitable cultivar in hydroponics

- Development of mutrient solution in closed hydroponic system
- System of nutrient feeding management in hydroponics
- Comparision of closed and open hydroponic system

- Optimum culture evironment of aerial and underground

Systemn of marketing
and environmental

cultivation technology

- Environmental medium selection and using technology

- Investigation of training method and low cost planting
density

- Improvement and marketing investigation of sweet

pepper in Korea

IV. Results and Suggestions of the Research and

their Applications.

1. Research results

A. Development of environmental fertigation culture technology

(1) Selection of suitable cultivar in fertigation culture

The result is to select suitable cultivar fertilization growth in our

experiment it should that, Edison sweet pepper red one, Lion orange

sweet pepper and Cadia yellow sweet pepper are suitable for our

..13..



environment condition in the growth and quality

(2) System of nutrient feeding technology in fertigation culture

(A) Growth and quality characteristics by nutrient feeding amount

we experimented the influence of sweet pepper’s growth and quality
by nutrient feeding amount. Photosynthetic rate and transpiration rate
had a tendency to be a low starting spot of nutrient feeding. It was
30kpa, which is little water content in the soil. pH of mineral element
rate is not wide difference during the growing period. EC is increasing
more and more by taking a long time to grow. Mineral element rate of
plants, especially nitrogen and calcium, is little difference between the
starting spot of nutrient feeding and the growing period. Calcium and
Magnesium take 210 days for getting higher from the starting spot,
compared to phosphates which takes 60days to have a tendency of
decreasing. Nutrient feeding has a lack of tendency 60days growing.
There is a similarity between starting spot of nutrient feeding on
210days especially quality. But brix degree in 30kpa starting spot is 8.0
brix. Therefore, suitable starting spot for good growing and quality is
10kpa

(B) Growth and quality by nutrient feeding concentration

As a result of sweet pepper's growing and quality by nutrient
feeding concentration, photoshythgtic rate, and transpiration rate is an
increase to EC 2.0mS - cm ' of nutrient feeding concentration. It has a
tendency of decreasing on EC 3.0mS -cm '. Mineral element of soil
shows weak acid between the growing period and nutrient feeding

concentration during the growing. EC for 210days is higher than one

- 14 -



for 60days and concentration is increasing more and more in terms of
nutrient feeding. Mineral element rate of plants, except of phosphate has
a tendency of increasing in higher nutrient feeding concentration. It is
smiliar to a period of growing accelerated on EC 1.0mS -cm’ It is
also accelerated in the growth of a plant in EC 1.0mS-cm' on
60days. But, it accelerates the growth in EC 2.0mS - cm™' on 210days.
There is no similirarity on the investigation list except of brix degree
in quality. Therefore, suitable nutrient feeding concentration is EC 1.5~

2.0mS - cm ' for sweet peppers growth and quality

B. Development of environmental hydroponic technology

(1) Selection of suitable cultivar in hydroponics

As a result of selection for suitable cultivar in hydroponics.
Edison-red, Fiesta-yellow, Eagle-orange bloomed rapidly in that period.
Edison-red, Cadia-yellow, Lion-orange are grew rapidly. Therefore,

suitable cultivar are Edison-red, cardia-yellow, lion-orange in Korea.

(2) Development of nutrient solution in closed hydroponic system

The nutrient solution developed for closed system in sweet pepper,
the SCU was calculated by nutrient to water uptake rate. The nutnent
compositions of SCU were P 39, K 65 Ca 65 Mg 35 me- L' in
rockwool, P 3.3, K 55, Ca 55, Mg 2.7 me - L'in cocopeat substrate for
reproductive period. To examine the suitability of the SCU, sweet
pepper were grown in the substrates supplied with different solutions
and strenths (S) Research Station for Greenhouse Vegetable and

Floriculture on the Netherlands (PTG) of 1S. and SCU of 1/2, 1 and 2S.

_15_



EC and pH in root zone changed in all treatments during reproductive
period. The concentrations of NOs N, POs-P, K in root zone
maintained optimal range at SCU and PTG of 1S. Growth and yield of
sweet pepper were high SCU of 1S in rockwool and PTG and SCU of

1S in cocopeat.

(3) System of nutrient feeding management in hydroponics

On the suitable method of nutrient feeding by total integrated solar
radiation, there is no difference EC closer 100Wh - m‘z, but drainage has
a tendency of increasing. If it is close to 400 Wh - cmfz, EC will be
increased and drainge will be decreased. Finally, step of growth is good
for 100~200Wh - m * and quality is good on 120~200Wh - m °. There is
no problem in growing, they should control well within scope of

growing and vegetative state.

(4) Comparision of closed and open hydroponic system

As a result of growth compared with closed system, there is little
difference, If the filter device and removing fungy are established and
be controlled periodically by analyzing culture solution. It could be

decreased pollution and reduced managing cost

(56) Optimum culture evironment of aerial and underground

(A) Growth and quality by root zone temperature

This study was conducted to investigate the effect of root zone
temperature on quality and yield during sweet pepper hydroponics.

Fresh weights of shoot and root were significantly different between

_16_



varieties and among root zone temperature treatment. Growth was
inhibited at low temperature than high temperature. Sugar contents
were not different between varieties, However those were different
among root zone temperature treatments. Similar trends were observed
on vitamin C contents. Vitamin C contents of ' Colombo’ was the
highest at 23°C treatment and that of ' RS 90075’ was the highest at
28C treatment. Inorganic element content of potassium, calcium, and
magnesium in fruit were not different between varieties and among root
zone temperature treatments. However phosphate content were different
as those at 13T and 33C treatment were lower than others. length and
diameter of fruits were not different among treatments. Number of
fruits were more at 18C ~28C treatments, Yields were high at 23 ~
28C treatments. Optimal root zone temperature of economic and useful

for sweet pepper hydroponics may be 23T.

(B) Growth and quality by CO: application concentration

As a result of the experiment, photosynthetic rate and transpiration
rate had a tendency of decreasing by getting higher application
concentration during the growing period. There is no difference in
mineral element rate of plants except of phosphate by CO: application
concentration. The content of plants has a tendency to increase by
taking a long period. The growth for 60days is promoted in 1,000mg -
LY It is CO» application concentration as well as the growth on
210days and 60days. Finally, proper CQO: application concentration is

1,000mg - L ' for systematic environmental growing skill and circulation.

_17_



C. System of marketing and environmental cultivation technology
(1) Environmental medium selection and useful technology
Environmental medium selection and useful technology. As a result
of the experiment, pH and EC is stable of cocopeat. The growth is
totally good in the perlite, cocopeat, cocopeat(6)+E&o]E(4). The quality
is excellent in the cocopeat and perlite. Especially hard end and
accurrece are low that is just 2.5% Brix degree is high in reusing
rockwool. Flesh is thick in the cocopeat and perlite. That is the reason

that best growth and quality is cocopeat and perlite.

(2) Investigation of training method and low cost planting density

This study was carried out to clarify the effects of number of
branches per plant on the growth and yield in long term
bag-hydroponics of sweet pepper. Two plants were grown pot with
four, six, and eight branches. Plant height, stem diameter, leaf weight,
root weight, and stem weight did not significantly differ among
treatments, while the number of leaves and leaf area were greater with
eight branches per pot. Although fruit length was not influenced by the
number of branches per pot, fruit diameter, number of fruits, and fruit
weight were greater with four branches per pot. The yield of the four
branches was 124.5 ton/ha., which was not significantly different from
the yield of the eight branches, 1134 ton/ha.. Considering the average
fruit weight, fruit quality, and labor saving, four branches per pot
appeares to be appropriate. Although the yield during the first five
months was eight branches per pot, four branches per pot should be

recommended for the long term bag-hydroponics of sweet pepper
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because the yield of the four branches from April, which is the middle
stage of growth until the final harvest was greater than the vields of

the others.

(3) Improvement and marketing investigation of sweet pepper in Korea

Improvement and research on actual state of domestic sweet peppers
circulation: Nowadays, overseas fruit is the cause of reduced cost, For
example, cherry tomatoes, melon, watermelon. It could be charged corps
of protected cultivation to sweet pepper. In this recurrence analysis
there are some relations between cost and amount of carrying. If
sending out is increased to 100ton per month, it will be decreased
5,000 per box. In other words, if sending out is increased by 10%, the
cost is reduced to 13.6%. In the case of sweet pepper case, domestic
price differs by month, day, and year. It is important to select a good
market and sending out period because there are wide fluctuations in
price. Compared with 12 wholesale markets throughout the country it
has a different price depending on the month and yeélr, but Ka-Rack
dong market is the most stable. Mechanized carrying is cheaper and
less carrying cost is more profitable in the case of circulation price.

To minimize the circulation cost would create a direct sale between
the producer and the consumer. But, until now, direct deal of sweet
pepper has been weak in our country. It is not easy to solve this
problem. In order to reduce circulation costs, first the farmer who
produces sweet pepper must organize cooperative production grading,
shipping, and sanding out, and make a brand. Then, they can reduce

the cost, and consolidate negotiation, and correspondence, against

- 19 -



another country market. Secondly, the government should establish on
institution such as pre-cooling, cold storage and processing for corps
and improve arable land. Thirdly, a commission for circulation by
mechanization in whole selling market and production center should not
be paid. Lastly, the retail trader should serve the minimum price to the
consumer by doing storage heavy buying and establishing a processing
institution. It is important to export in order for the cost to remain
stable cost and improve domestic circulation. If exporting increases,
domestic price will be stable even though producing will increase. Our
most important exporting country in Japan. It is about twice as
expensive than in Korea than it is in Japan. That depends on the
period, sometimes it might be expensive in the case of domestic price.
At that time, producers need more exporting contracts. If they dont
keep our business, it might misplace our confidence in another country.
It could be changed to another exporting country, for example New
Zealand, Saudi Arabia, or Holland. Japan imports the most expensive
sweet pepper from Saudi Arabia, next is New Zealand, then Holland.
Our product is the cheapest because it is not good quality. Because our
selling period are the same, it more seriously jeopardices Koreas
exporting of sweet pepper. There are so many problems to concuer in
the competition of sweet pepper exportation because the structure of
our agriculture is too small and spread out. In other to improve, we
should make extensions of land size per number of farms.

To export sweet pepper we should systemize the production, therefore
the farmer can become a pro and think it is not self-sufficiency, but

company is will get the greatest benefits. But, it is difficult to export a
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large quantity by personal contacts. We should expand exporting
quantity by planning, grading, wrapping, and shipping so we can
standardize goods in equal quantities and secure amounts.

Compare produce organization and personal farm: The farm is capable
of reducing production cost by using institution and establishment, by
getting useful information supplying new technology. It is also easy to
get a good position in negotiations for selling and the producer can
make added value. The government needs to nurture material and

support producer organization before hand.

2. Suggestions for applications of research results

Farms that are presently growing sweet pepper can use this research,
but should consider the environmental and physiological charateristics

about sensitivity compared with other fruits and vegetables
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A28 dRA3A AnAu) 7= AL
A1 A Aol A3} FF A

1. 53

el Aujeiatel Fol AL FA wolwch auvt Au =
Flele fRleddals FAA Nxdoz Aurt HYW Az 2
A7 A g 2ey olso) RRIMA Ag AAHAN A
2= uge WEEFY BAZ HTHAT AFAA AMHAD EF
& 2 5YFMEe AFAAT FAANA2 A HFES A A
o171 o|BE obRW HZglol ol fVTE A BWe TAL vug 2

o] Wzttt LG AustE Fr7 2FsE AL nEHL FAEA

Foe BEI He Aotk aeu S APlA g BA HE ¥
FHE A3 2 Ash AASYY vpolei 2 2 Z4F g, wEHeyn
2o 4 Fssel wHo R Asel 5o BhYW FAASY @
WAY S FLT zARAT ol AMINEY FAZ F 2ozt
o ouu SulAe P ASEFE shtel Ao @ & Uk

Mo E AP olshre FANS AHMFAN S AW oIy
of A3 WEEZ) Awol NFE aTAWel NE BIA A
o EE3 AZE FFL FRIAIN Rohuol dusil Ao

A A £AF FUAKe] HEY Fepxg 3
Z 21m, 600)°1 A 19983 9¢ 214 HH '99:d
G7hA +RHAG FAEEES E 210049 2ol 7 2 TN v
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of WL Y= FEF WAY 5FF, =34 3FF, oUAY 2FF 3
10FFS 3590 HES 79 259 A% gFao) 2 hte o

2 58 2% Fa Al sRx, FAe 9¢ 214 vF E9F o]
#90°115x9,000cm)ol A2 A 30cmz AUk AT olgstge &
2-29F Za, wWiFAE Arle] FHARNE A7 Hu g wige
(NOs-N 14,57, NHy-N 056, POs-P 0.37, K 9.93, Ca 2.8, Mg 3.45 mmol -
L' 315¢mol-L Y& o148k x, pHE 55~60, EC 10~14mS - cm '2
detdch de HAHCIZE ol&stdla, BFFE 139 F9 700cc

HJ

E 2-1 #H Ay JEFF A4S A% FAFL

=% ot 3 A S 7 A 3 A}
Edison LLgAs Enza Fiesta = Enza
Spirit " " Cadia " "
Lido " P&S Capino " "
Mavata " " Eagle A} 5 A8 "
Rs 90075 " " Lion " "
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Soil test values(Kg/ha)

Text H oM CEC
exture
p (%) (me/100g)
P.0; KO Ca Mg Na
SL 6.5 4.4 4.0 3174 9612 644 1326 204

3. 2% ¢ n%

el Aol e FF Mdsly] Hste] wFAM 5FE, =@M 3FT
SHAMN 2EFT S IS AP A oy 2o 23 wga F
Z£9] Mayata’} 25lcmE Eagle &% 187cmol Hl&) @4 zlow g
w7l Ao Mayata =5, %ML Cadia FF, SHAME Lion FE0] t}
& FFE0 4 E71AA S w34 FE<2 Cadia’l 202cm=A #7
A FZFQ Lidoo 12cm Bt FAYS™ ymx] FFLE 1.7cm ]2 A
frejAdel JAHA Gt EI HAER
ymAl FEFL 3 zbelrt vinlglon A F3F L Cadia’t FAS oM,
LAAMLE FAFF Fojdo] JAAHA ATk FAS wAN EF
9l MayataZ} 25.1cmEA WA A EF<Q Lione 202cm Etu} ZHth £
shad g WA FFL Mayata, =% FEE Fiesta, 23AN FFL
Eagleo] A%t} 2% & Mayata £ F°] 140cmzA 713 Add 2L A
3 YA FFL FoAde] ARHA @Itk BAFE =7 FEQ
Cadia7t F% 1652g2 24 7Hd FAUE i 2o =z 35

Capino¥ % 1,033g2 24 7} 7t Y oH(E 2-3).

o

WA EZ2L LidoE 98
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F 2-3. el Al A F3E A 2108A9) AKEA.

I =% 8% |44 a4 A A 5
il {cm) {cm) {cm) {cm) (g/F)
Edison 222 b 1.8 ab 24.3 ab 120 b 1,310 b
Spirit 228 b 17 ab 220 be 109 b 929 e
Lido 231 b 12 ¢ 203 d 112 b 830 e
Mayata 251 a 1.7 ab 251 a 140 a 1,210 ¢
Rs90075 244 a 1.8 ab 24.0 ab 113 b 1,221 ¢
Fiesta 223 b 18 ab 24.3 ab 119 b 1,326 b
Cadia 231 b 2.02 a 22.3 be 105 b 1,652 a
Capino 193 ¢ 1.7 ab 217 cd 109 b 1,033 d
Eagle 187 ¢ 1.7 ab 226 be 105 b 1,216 ¢
Lion 224 b 1.7 ab 202 d 102 b 1,212 ¢

E 245 AN F IAEZY F2 4L 2AE Aot AL
W EZ<Q Rs900757F 115ecmzE 7HE AP on wapAzm Qwxja I
T TA FFLO FAAe] AFHA Fdth HY AL wFA FF
¢l Cadia’} 86cm=A #W7FM ZZQ) Mayata®l 7.0cmd] B3] R F
Pow F}AdE WA FTFL Rs90075, =FAN EFL Cadia, LA

< Eagle ¥3°l A%t 2% 2 F9FAs FAEZTA &

AEA FRoen, G BN FFQ Mayatark 9124 g T E9
Fiesta 7.99] ®lsf 9%F3 EUt FF AY FAE =4 29 Cadia
7h 4853g o2 M b B e Hawe W EZe Mayata, =34

F% L Cadia, LAAM £F L Liono] A Yh
e}

*]
0
o

ol TAFTE A& 9 FF EAo] zAgEA=R o
ARNTH AAAH] FFE Hop A bl HIFF FZ S waol
Edison, =% 0] Cadia, 2 @1 x]Mo] Lion ¥F22 YJed H#OE Ro} o
ol %29 AujA Ao Mg Wulolyg) BulQujLozs A3t
EFolagty AgHEAG
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g 24 wolAWA ANIDE F5Y FARA
= = ) L 7 I 3} 3] =7 [ g I F
e (cm) (cm) (kg) (mm) (°Brix) (g/7F)
Edison 84 ¢ 74 ¢ 31 a 81 a 8.4 4,025 b
Spirit 87 c 75 ¢ 31 a 85 a 8.4 2,900 d
Lido 100 b 77 be 30 a 83 a 8.2 3532 ¢
Mayata 103 b 70 d 33 a 82 a 9.1 4127 b
Rs90075 115 a 8.3 ab 31 a 8.3 a 8.2 2,862 d
Fiesta 82 ¢ 7.6 be 31 a 84 a 79 3301 ¢
Cadia 84 ¢ 86 a 33 a 85 a 8.3 4853 a
Capino 92 ¢ 76 ¢ 32 a 82 a 8.2 3334 ¢
Eagle 81 ¢ 81b 33 a 81 a 85 2,760 d
Lion 81 ¢ 75 ¢ 33 a 85 a 84 3521 ¢

A24d Fu|Ae] A 7| AA s

1. %34

AF7A AAARE F2 6 Felol o@ uuad gz A4
oM EFUE olsetgel otsht JFAA 53 2L AN Tl
Geht gEgeld $34ol AsE Aol =¥ FAAuE YA
wpol wls) AJAulz} gol S, AWML Fob 1 J1&e) FHAHA 23
a2Q% Be gAYEC EEHo2A AuAse @A NEE o83
WA EFe ddeA FA5T A AT BEE 2ASA A

+

Ul A gl o] AR 9k FRES B T
Nzel gewAcl wel AAaA Anlse PBezA olul o] NEEL
A, olzztd Fold cHURE el olgHele slgold T £
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AT GE BHE HUF BEIT ABoEY AGE 2o AP
#7¢ REY & QE PP 2A%EY 34 Fu FAFE % Fof

ko] FasA HAG

2. Alg 2 By

£ AEe 1999 11¥ 169 HE 20000 69 159702 93distn g
Aul g wEet oM FREATG. FAFFTS JAF ~ZE
zwaan)E AH£3 T A4 119 159 Zo] 5m, & 35¢m, o] 40cm<l
Aujdel RH(E 2-5)S ¥, HTF 15542 AA 30cmz AR
=3

T A AzEE 2% d9 2"1Akx) A9 B Tension meter(Irrometer
co. CA, USA)E ol&3te] HAEolF (Netafim co)2Z AF &5
Tension meter®] Fvle A4 1ddo] £E24LE glol7] Y8 2408 &
Faol FAon, HAXFAE HFAeHo|Zel 2EAe Folw, wye
Tension meter®] #7]%t 22 Ho]ZE o]fste] EYS 15cm ZHol2 +
HE HF 7)o Tension meters FHut2 21 7/PPA B2 & ¥ =

AMe 852 dstel AN HAAES #5 QU AZST Yoix A

pul

M

A2 A AT AEFxd grxe AH AASFATHIYE 2-1). FHA B
Fg 2 vl FHAANLE AT el AulE el YA (NOs-N 1457,
NHs-N 0.56, POs~P 0.37, K 993, Ca 2.8, Mg 3.45 mmol L ', 31.5 £ mol
-L D% pH 55~608 xdate] FFatArh

BEEAE A2 6043 2109 FEeed 2%, d, AA, AAF, A

BEE ZANAL, AEFS AAFES 54 F D276 2o) 65CA



2AE AxAA FASAG. A de] Al @& FA-s7] fistd
FAaE FEAH F471(Li-cor, 6400)8 ol &3l BPHEL L FASEE

oo &4 e LAl Bz FEY FHA F2 edd
t}

x 0-32%, Atago)g °} &34 .
Ao FrAEZF AarE AEFTLE dAHHE HHpso FFAS
Tml¥ ¥ B ERA 3g(KeS0sCuS0s)S B 360To 2417 a5 =}
= 3 A %A 7| (Distillation unit Buchi342, auto titriator E526, Dosimat665,
Epson Hx-20)2 EAste] g %= 4o UmA aa, 7he), 2
gL AEAIZ9 Temnary solution(HNO3zH>SO4HCIO)S 10ml ¥ 12
220Col 2417 AE E&#F QAL Vanadate®] &2 470nmeolA UV/Vis
B} M A(UV/Vis spectrophotometer Shimadzu, UV 2100)-& At-&3he] vl
Ay AgFog et

AHEFS] Frlold EML TEIZTH FANE A7 xA 71& Fst
o] AAE ZHY, JAHS Ammonium mobybdate® 0.2 Aot o
z 7ve], Zg, vtadlgES 4AE 3 EHFF A (Perkin Elemer, 2385)& ©]

gao] RsAT

’

¥ 2-5 A gk o]3lay EA B

1>

=R

Exchange cation

Soil OM CEC  Availabl
pH EC Sand Silt Clay f‘ 6 (me/100m) P(‘;a;a e) (me/100g)
exture (o} me, g 2Us{ppm K Ca Mg

1.0
5.78 5 405 469 127 Clay 090  3.03 13204 102 083 021
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O3* Bl AlAgel 2y

7L F9F g A4S 2 Ad 4 =4
HEAAEL 5, 10, 20, 30kpas] 4x2 T2 A2 F9A] E¥EYe pH
= 58, EC 1.0~14mS - cm™2 zAste TFs4h

U F95zd e A% 2 3d £4 EA
FAdEEE EC 05, 1.0, 1.5, 20, 30 mS - cm™9) 54272 stga 9
& EdEFo] 10kparlvich B3 AT RS



¥ ¢ ded & kpa FAANRECE 5F WY 2THE E
% 3 e

e
o
gl
b
R
)
vl
rr
&
8
=
o
g
K
2o
w
-ﬁll
e
v

y = ~1.2060000 + 8,77
=875

-

3 &g (ug/em2/s)
F89 8(umolim2/s)
® -1

5 10 20 30 s © x »

SAAA (koa) WA
a3 22 ERSFETH BE FUHE 2 F4E

il

Aup71 s EFFE FFo) wE Al 6047 2109 EFS] Fr1EE
e 29 2-3% Zoh pHE FHAAHLA 2 Z9 ol YUYy
Al 60l wlE 210d0] AAH Aoz mol FE EFEAQ 60
o}t wolith ECE 2313 AuArIZh ZojA$E Eolded 5
Skpa FAA o ToM 2.05mS - em M 7HF wEd o] £3E AP &
F71%29 20mS - cm BTk 4w FAQUCEY, 1999). 4, s,
Ze R rtalss AWAZIZE doix 2104l FARAI A #AQlol %

A% ngen ol Au)zio) AAASEE FAA FIFE wFAo]

3]

tlo

AgA HF FHA R3tx EGUe 3 ez Agddoh
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o W& 2 zelE HolA F%x, #TH, vtaUlES Aol HojAle
21090 EE FHAMNAHEAM EokAE A vlsl AN 2318 60Ul

ol A RAT

SR R 208

T-N(%)

P(%}
IS

o K%Y,

L -
S2PHAEpa)

ol W AEAe] oMY F
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A 609Ae &S X 2-67 #ed 2, AT R AEFS

A ol 24274 9cm, 197.2g, 314gC 24 7t Ehon Fofao]
AAFE 2T AFE BAon AAN FFe FAMANALG A4
| DA gokeh = 210949 A% 23, 27 HAF L AEF
2 FHAMNAIAZA FAd S RolA FRow, HIbFE 10kpa AP Frt
3067, HE4EFE 20kpa FHMABAM 78.7spad A ©hE A2 ol
Hl&] EUTHE 2-7). ol F F(1999)0] WAA 20| AFZ-1E #HS)
A% 30kpast 6kpalZ FEET F AA 30U A& AolE RAG A
5 ATl E T3 Aolvt gl Buel vimg o B HF
A A2 604NN FAMAIHE Zole BRPoy 210960 FAAA
kel Fod0) AAHA Rate AP A At

e N
t,oﬂ

O

R 2-6. ESTE T3 ©dE A 60dA WEEA.

AT X 77 ERise A F AEF
(kpa) (cm) (mm) 64')) (g) (g)
5 749 a 130 a 6.3 a 1972 a 314 a
10 713 ab 125 a 6.0 a 1745 ab 25.0 ab
20 65.9 bc 126 a 6.0 a 160.6 bc 254 ab
30 649 c 124 a 6.0 a 1438 ¢ 211 b
£ 27 EGFE B dE B4 200949 4554,
A T s 737 ke A F AEZF 52T
(kpa) (cm) (mm) &) (g) (g) (SPAD)
5 176.7 a 236 a 298 ab 13474 a 2720 a 74.8 ab
10 1874 a 227 a 306 a 14929 a 299.0 a 74.7 ab
20 1813 a 236 a 280 b 14137 a 256.1 a 78.7 a
30 1776 a 236 a 280 b 12959 a 2474 a 682 b
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EQrE stakd wE 3 EXNS ¥ 2-83 #od #F 3% Ax
R BuFA s FANAE Felgdol AAFHA ke HEH AF
& 30kpa FHMAHo) Zhzb 201.4g, 139g 0.2 A FolAdo] AR A A=

O

g FEMAFRYG vkt a2y 35 oloke wHdE 30kpa § AN
Aol A 80°Brix2A itk 9 FEAFE 59 10kpa w HMAIH ol
20, 30kpa S RRARART Zhzp 22, 20024 BATH o)A HFRA

Aol utE FFe] FASHL 0kpa FAWANEL AT ThE FARN

B
B
olfl
=
O
[{e]
L
o,
HTl
1]
=)
Hm
1]

2t AR (Nhuchi &, 1960; Abbott %, 1986)%
AANE A9 2R FRFLS BA FAGH F

%7} Wojx 3 AzsAl BESE F5Re "ojAy FE: Fobuus

AT ANBT gad sge] A%S HAsA FA%T FPol Y P

B W 10~20kpacl H Aty Ao

£ 28 AIE EFFE Gl ©E B FASA.

Az #A #HE AL #EFA HF A4z <G= FHAF
(kpa) (cm) (cm) (kg) (mm) {(g) (g) (°Brix) OW/F)

5 901a 89a 32a 82a 2056a 146a 75b 22 a

10 909 a 89a 33a 9.2 a 2098 a 150 a 7.8 ab 20 a

20 883 a 82a 33a 83 a 2074 a 149 a 78 ab 1.8 ab

30 880a 80a 33a 86 a 2014 ab 139 ab 80 a 1.8 ab
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k7t EC 3.0mS -

0

7t

=

[

1

L.

245 2 #9 F2 54

TE FAETEC 20mS - cm '74R

4. Felsed o

ofu
s

‘_AO
ol

4r

oy
e

mHO
3

K

cm ‘ol A

th. 538 EC 05% 3.0mS - cm "ol A

A,
UO

)
ol

A

30

=0.0063
20

"2
15

y = 006 + 10.50
EC(mS/cm)

10

29 #(%, 1997 ; hn

i+ ds s} Holdd o

05

85

30

A w71 7k

f -
L.

=0.4916
15 20

a?
EC(mS/cm)

¥ = 2.9400Nn00 + 21 @5

10

05

a9 2-6% Zch pH

B8, 1985 ; Mg LR, 1967)7
2 vl 7]

Ko
s

12 wrtoly)

55~65 BNl Aol 2

o

SR

5.63~6.032.F A

7wl

L

L.

o2 A= EC

7]

N

pu
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L
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g
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=
L
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of dukxow 60Ye H FwolM

Aol A &4 pH

R
=

%ol
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2 A1(1999)7F E<
o7k gigich

0¥
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T
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AA 60gA e K ¥ 2-9¢ 2ed 2, AA, s MAF 2 A
E%F 23 10mS-cm '7F ©& AP va £1® WA EC 3.0mS -
cm e AzsHd AA 2109 B8 o)t @l EC 20mS - cm
AN 23 A4 2 AU FRAHJoY BAFH AEFS 238 EC
3.0mS - cm A FAYLD FEA FFL FAFEI HolAFER ol
7Aee BIATHE 2-10).

fr

E 20 FAFE ©g 34 604A] Y554,

A&+ 273 737 A A A F NEeEF
(mS - cm) (cm) (mm) N (g) (g)
05 58.7 ab 105 a 55 ab 903 b 16.5 ab
1.0 62.8 a 106 a 58 a 119.7 a 190 a
15 56.2 ab 103 a 51D 101.1 ab 16.2 ab
20 534 b 10.0 a 50b 86.7 b 138 b
3.0 510 b 91b 52 b 772 b 105 ¢
E 2-10. FAEE) mE HA 2102A] HEEA,
A g7 =% 737 A4 A F AEF 228
(mS - cm) (cm) (mm) ) (g) (g) (SPAD)
05 1387 ¢ 185 d 238 b 5743 d 1112 d 566 b
1.0 1488 bc 199 cd 244 b 786.1 cd 1480 cd 622 b
1.5 1555ab 217 b 270 a 9816 bc 1745 bc 709 a
2.0 167.1 a 233 a 266 a 1174.0 ab 1945 ab 741 a
3.0 156.1 ab  21.1 bc 25.0 ab 12728 a 2149 a 734 a

FAFE HE BY SHES E 1% 2 FEE AP 2T

23 FABEel 40 AHAX WA EC 15mS - cm 'olA 5
g3 % Fde £A ¥e Aoz vExttd ot EFFAAulo)

- 83 -



5mS - cm ' WlEbE A(1999)e] B39} X

1
), 95 FAxTyl 28 EC 3.0mS - cm ‘o) o2 FdxLo Bl

F 2-11 Aui7IE Fdsedd wE 3d FESA.

= 2 T+ 3 nE A% GusA 3BF JAF 2= FI33Ss
(mS - cm) (cm) (cm) (kg) (mm) (g) (g) (%) (AN/F)

05 8l6a 762a 30a 82a 1669a 11.7a 790D 14a
1.0 8.7a 838a 32a 80a 1898 a 140a 76 b 1.6a
15 86.2a "6Ha 30a 85a 1721 a 1l5a 81hb 1.8a
2.0 7%67a 755a 32a 84a 1541 a 103 a 82hb 1.6a
3.0 3l4a 752a 33a 83a 1414a 112a 90 a 1.3a

I
@21

w
(A=)

4. FaFdA
Abbott, J.D., M.M. Peet, DH. Willits, D.C. Sanders, and R.E. Gough.
1986. Effects of irrigation frequency and scheduling on fruit production

and radial fruit cracking in greenhouse tomatoes in soil beds and in a

soilless medium in bags. Sci. Hort. 28:209-217.

Beck M. 1997. Ecological irrigation and fertigation of soil grown plants
in greenhouse. Acta Hort. 450:413-417.

At v d, UET, oA 1999 KA BRG] WA AFL-]



Qojo A5 9wkl vl A= T AEFH x5 2] 8(4):242-249.

Aedst, ol @A, AVY, ol AW, WEF, VET. 1999, $LErIE A3 2
Bol v EFFE

40(2):169-173.

$%= % FHBAY g @F A4

INEERTE. 1994, YIN(Eo BB - 9 7 - BMEEH - KB - Bilngd)

ALt &, #, pp. 115-116.

ik M 1985 XA FLZE - Fodim e Bl - Bk SUEiB e,
3111 pp. 44.

EE #, EME—. 1967. Xz o L vELEHIZB LT TS v
DR RE L B R, B E & EEE 42:1419-1420.

Katrin K., M. Beck, and F.W. Frenz. 1997. Changing of plant growth by
tensiometer controlled irrigation. Acta Hort. 450:405-411.

gy orHZ, o]d3Fh 2000, ELSFEo EvEY E A £ njAe
ok e Bha] =) 41(2):139-142.

E=dnEr|ed, 1999, 29 Alu|xw7)E. A2 AL pp. 21-22.

Nhuchi, K., F. Honda, and S. Ota. 1960. Studies on cracking in tomato
fruits. I. Mechanism of fruit cracking. J. Japan Sci. Hort. Sci. 9:287-293.
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w9 1997, 2o nPMA AN HAAMG] mE FAR A2y 2

wjorel A MEAPUStE Bt wAbets) EE

[«]

T
s
Eakls

1>

ARAARSE, g 21, 2000 B - (EMFOBEBLEH - VTR A L2
FLIGHREA - BRI & B - BlLR SUEBE, HOR, pp. 164-166.

A 1909, AEBAFE AP B nEY FPPNL A EY
FoARu A2 L AW EAA B 5P/ EAFALHA HFRIA,

Storlie C.A.,, PE. Neary, and J.W. Paterson. 1995. Fertilizing irrigated

bell peppers grown on loamy sand soil. HortTechnology. 5(4):291-294.
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A3Y BAA5H FAAW 7= AR
A1E FAAu H3}pP FF AL

1. &3

vgel AudAre} vlasi FAAue BHe FA Sojdn 9
Bg oe 7tx BARZIME Szle] AuBA HTH AE§EF A
we AF3 sa=ojor @ Holth N F7kx L7 Aujd 9w T
z2 5427159 J15qan FAQuA Lo HEFES A

o o)E2 olRA FZGel ol gATHE e We TAREL YEY £E
ek Avjae nFAL FAHAM L PFH 4ARE FFL AE
s shad BHE A S AR 2 A W EFo &

o Aot

ek 2 APL ol FAFEE AHI}BEA ] AR oA
of A3 HEFT Mol ANFE 2FHUA 71E FIHAA Aufs
LY FFH NEL FTE FEIACNAN BFTol AEstA A

)

2. A 2 ¥

2 482 3HEE $d7ied 928 2444 19983 9Y 149%
B '99d 7€71A AAEAT FAEFES E 3-19M9 2ol Y 2 F
Wl A @o] AuiEn e FFF B4 55F, =FN 3FF, LAY
2F% % 10EFS THEY #F & 99 149 FAE AL AEF
4HZ 2 2(Grodan co)oll Aoz F3 Hu|FHdolEZ A BEIY
t} o] 25T wl¥7]|(Napco co)ol A FHolg AlAH SEAANA EHGo] 27
Ug A7 2F %o AWES(FIZUREH) olda gt A= F
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7l 0.5m PE &S ol &3t 90x20x10cme FE Fed HeolEE
LIG/viR E38te 1604 A9 e AFH=E A&t ZHe &2
ol 4~5/ HAAHAUE W AFTF 255 45748 AR AHAE
160X 25cm= 3+t °ok°-,;‘% gg= PTG <d A& 97 EF

12,75, P 375, K 6.0, Ca 7.5, Mg 2.5 me -

=
b
=
Fir
.
>
o
fru
)
2
r |
ok
1>

or FTustRth TS dARS VIELE BHE 2& wjdo] IF
10~20%7 5= & TF38A, 88 G2 vjdo] FFZFY 5~10% FF°]
Fe® #stdn. dAe pHE 552 #Estgm, dde vxE: Fds
= AYe A9stn, FA™7A EC 08£02mS - cm ‘2, &2A7]oE EC
1.0£02mS - em !, A&7lolE EC 15+£02mS -cm ‘& 7]Fo2 3tgrh
AgzxzAbe BAYRE FE 309 (AR 4 FE7I7HA AASEA
Al e Gy 3Eoe g wjAsna, A5 A
T, 9%, 9F, BAA, AAF, 9F, S22 §%s ey, FEEAL
7, Tk, A5, #F A4, A3/, HENIC, EAIHES XA
%t} Vitamin C& A& 10g& 0.05% EDTA( 0.2N-H:S04) & 50mLel
Y31 3% 37t homogenizerZ blending 3 ¥ 15000rpmol Al 10823t
2] AlA ATASE Hote 045m REHQ HHE A &
gt BdE FE F 05cm AVIZHE 374 A F s
PR-100(0-32%)%, 4=+ 54 5kg(¥F%, 7IF7% 12mm, ¥°] 10mm
; FHM-1e=z =383t 228 32 3to %2254 7] (Minolta,
SPAD-502)2 &4 &}

rir
P
o
o8
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E 3-1 A} 18 FTHALS A% FAEF
3 o 3] A} % o 3 A}
Edison gt Enza Fiesta et Enza
Spirit " " Cadia " "
Lido " P &S Capino " ”
Mayata ” " Eagle 2} 5= A ”
Rs 90075 " " Lion " )

3. 43 R nF

FAAue] M FFE AWy At TAG 104 FEF A=
the 2o 3 iskrie 9o A $ Edisondt Spirit7h A28hwe
114 229, A3ghd2 11¥€ 279, =M H9 FiestaZt A28 11¥
21, A3z 1149 269, A Mol HS Eagleo] #23wo] 11€ 22
o, A3zt 11¥€ 27424 7b3 @3y gy w7k Alol Mayata, o @A
o] Cadia, &AMl Lione ok =Jd AAZQA HFozZ Hol &

H A7) e Hele woFdE & 7 AAHE 3-2).

-

==

ﬂl

ONJ

<31

3-2. Al FAFEE Y AL

sy i Edson Spirit Lido Mayata RS Fiesta Cadia Capno Eagle Lion
2 1122 1122 1123 1124 1123 11.21 1124 1123 1122 11.23
3 1127 1127 1128 1128 1127 11.26 11.30 1129 1127 1128
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Z7e} WME =AY A3 AAHY FEFLS BAMS Mayatast
e F3Hc AV 4498d 9 QA Mol Eagle2 7HE xR
FEHE T WMol Mayata®t RS90075, = 2o] Cadia, 2 @3 A 0]
Lione] & ZA¥o=m zA7 FdvH(ad 3-1. 24L& ="49 Cadia’t
7t FALE ekd @Al Lidort 7HE aFkon, FEHEEE WA o

RS90075, =@ 4ol Cadia, L @A 4o} Liono] FUTHH 3-2).

Plant height(cm)

——F - —-Ld M ——F5

~+-Ed ~#-Sp —a—Lid --Ma ——Rs a5

£y e Cad - G2~
CeeFl e Coden Coo —Ea Lo ~a—f Cad ~=Cap-——Ea —~~Lo

Nov® Dec® Jan® Feo B Mar B Ax B May® JunB Nov® Oec B Jan 26 Feb 6 Mar 25 o d

T9 31 FAAuel A 23 dst 9 32 Al SAESE A7 gk

Ed: Edison, Sp: Spint, Lid: Lido, Ma: Mayata, Rs! Rs90075 Ed: Edison, Sp: Spirit, Lid: Lido,
Ma: Mayata, Rs: Rs90075
Fi: Fiesta, Cad: Cadia, Cap: Capino, Ea: Eagle, Lio: Lion Fi' Fiesta, Cad: Cadia, Cap: Capino,

Ea: Eagle, Lio: Lion

A&l A% 2%L MayataZt 273cm, 2732 Cadia’l 2.08m, 3L
MayataZ} 26.3cm, €% Mayata’} 139cm, 95+ Edison©) 753cm, A
AF L Cadia’l 1,719g/F, 93 £ Rs900757F 0.3dmm, @42 %L Lido7t
581SPADEA fA43tAx, FFE2E dMH oz w3 Mo S Edison,

=@ el Q% Cadia, 2 @AM ¢ Liono] FSeHE 3-3).
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# 33 FAAujANA FAF

ofN

H A5EA.

=23 A% 44 dF ¢+ A A F qdF dE54F
{cm)  (cm) {cm) (cm) (em) (g/F) (mm) (SPAD)
Edison 235 b 195 ab 257 abc 126 b 733 a 1440 b 028 b 52.3 bed
Spirit 209 ¢ 180 bc 230 bed 113 b 546 cd 1,002 e 0.29 bc 316 cd
Lido 242b 168 ¢ 21.8d 118 b 498 d 907 f 028b 381 a
Mayata 273 a 18 bc 263a 139a 620b 1329 ¢ 028 b 335 bed
Rs90075 247 b 1.80 abc 25.1 abc 118 b 546 cd 1317 ¢ 034 a 32.0 bed
Fiesta 237 b 18 abc 261 ab 121 b 614 b 1488 b 023 b 479 d
Cadia 246 b 208 a 233 bed 11l b 733 a 1,719 a 026 b 3508 cd
Capino 213 c¢c 18 bc 227 cd 119Db 314 d 1,145d 026 b 3523 bed
Eagle 206 c 183 bc 232 bed 116 b 578 be 1304 ¢ 026 b 376 ab
Lion 245b 185 bc 21.8d 113 b 617b 1317 ¢ 027 b 56.3 abc

ir
5 F

FHEAL L wiAe 79 Edisonol #3/m7Ab8|7F 1.0924 2ol &
7)o, F%¥E 10383kg/10azA 1, lFH S TR ELS 23
gAML Cadia?l FFo] 11,878kg/10a, LA A2 Liono] 9,075kg/10aE
7t wekth d=E @AM e] ¢ Mayata, Edison, Spirit, =2
Cadia, &= M& Liono] #%to™, %K Edison, Cadia, Lion7t F7
(& 3-4).

ool ZA:eA FFE ssvie WA Mo] Edison, Spirit, =¥ o)
Fiesta, 2 @l 2] Mo] Eagleo] 7§3}7} wggom, A&E #7Mo] Edison, =
FMe Cadia, L#AA ML Liono) FX2, & e
o] Cadia, @AM Lion FFol ¢ Aoz Hol svtete] jujgh

Axdo g FAqu FF& W Yol Edison, =7 e] Cadia, 23

o

)
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£ 3-4. FAAMAM SAFTE FHASA.

33 %7 HAY 2= F 5 HENC F ¥ R g
(em) (cm) #74 CBrix) (mm) (mg/1008) ™ /=  kg/10a (%0

Edison 86c 79bed 109 81 72 1269 4153b 1038 b 09
Spirit 82c¢ 75cd 109 84 65 1233 3006d 7515d 29
Lido 109b 78 bed 140 78 65 1308 3629 ¢ 901c 44
Mayata 107 b 72d 149 91 59 99.5 4203 b 10508 b 143
Rs90075 125a 82 ab 152 82 6.1 1155 299d 73713d 191
Fiesta 86c¢ 76bed 113 73 61 1076  3337c¢ 8343c 09
Cadia 89c 88a 101 83 74 113.0 471 a 1188a 07
Capino 90c¢ 77bed 117 82 57 1295 348 c 8720c 03
Eagle 85c¢ 8lbc 105 87 55 1132 277d 688d 25
Lion 82c¢c 78bcd 105 88 67 1424 3629 ¢ 90Bc 02

F ¥

A2d =84 FAA wFd AL

1. 53

2 vl A g Auje 94d o
FEoA AHF A" F '9%5dolE 1.1 hazt Aoy '98d +=&
FEolgte Aol AxHoz kg wel 257 ha® AwujE Ao
go] "9l = oF 64 haZ o= AcH(ul, 2000). T el A wujE A o)
H of2E faEledoly v dalsadA vpEd AR Eo] QATE A
% IMF #&43502 Q% a7t B JRoZRE Y 274 o3 9%
o] & Ao2 RAA,

g dd=e e gy Fo AdmdeE 2o SdvdsE o A
717k0] &7 wEel AHAuA] el Hgd FF, AL v

Oh

g 71 ez FFHEA A

ks

p
oy o
3

olN

-

7

- 62 -



W 2, AulrlE Sol obd AHEel 94 @k to] HAR A
Aol 2 ulE@A FAu Uz olfHd wah 874, AAHY

AL op7IHE @AM o9, FgolEe e FU)E wiAY 2IgE

o 2 AIAFRVNE AR wdS et AR 7 gl T34

=
S} 500 AEAA FU # Qomz vue £4% $R0Pe Hise
FeAul Maoletn sty AA dDBEol L 20007 A el
W 5Pk w8 Gl Aage AYSEE How 7451 tHAmmerlaan
1993).
gebd B o2Ee 44 A% B9 $5E B4 4L ned &

=2
4 DA HGS WAL Aesn FAsAT

N
|
B0
1t
fru
of
M
kel
¥

s
AR F T oA BF QEobi A¥H REdow IFAAL F

5 ol %] 1
o IWED 10F(PW AR 1Y 27)E Uem 2Ao 19 AAen,
WEzel 2L T0cm (AR WANHOW, FREWS wag HY B
28 EOF WEE ARGk W) FE FFFL AenA o)

ZZ MAste £AzAon FHe 19 103)(15%/13) AARFEQt
kel e JRopxjAlE A TFA (NO3-N 16, NH-N 1.3, POs,-P 80, K
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8.0, Ca 80, Mg 40 me - L )& 3429 FE/290, 1ujd 2ufl) 2 =
doted wjd HEo] Fad FAY FnFe Fde ¥
YHE 349 2497tA Yamazaki ¥E(1981)0) welt - FE F4g W%
Hof ECs pH Wte ZAs 3w A&7 £F& Ao wjakad o] pH
¥ pH A& ZZE71(PET-300A, Kawamoto)Z, A7|AEEE EC AEzA
ZHCETW-300T, Kawamoto)Z Z33t5om, wjokale] AAe Aie 2
2571323, Buchi) 2.2, A4k £4& 470nmollA Bl A(UV2100, Shimadzu),
7tel © 4A4EF3 3 =4(3100, Perkin-Elmer) & AM&3t5 )
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H 3-3) & wiAlol) wls) mIIE iAol pH ¥MEIL U s X

€ pH ¥3e 2ujdol A 71 A dAuMA A= 46-57, ZIZWNE ]
AfM= 42-569 HAE 29 28y FE7 71 3o 1289
A 25 Bl kgl Weg fAsAdY. @YW EC ¥Ee(ay
3~ WA FFo dogle) 129 Aty sbg A Ho)gen 1w
A3t vl Hels A Ao wet Forste ARE Bded, a1 F7)
€ 2o A A ZHE Rk

A gnFo] FFo] & 1w HdAME X @& zol7t ¢
o wiAld mE AS5S ZIIE AN & HFL Bgoy m=m
HE 1/20)f 3 2ujlo] AL gwufx) e M FHRT} AFo] wokrh

ojgfto] AEY PY &
oA 1 o]2x4e T Wyt How 3
89 A&4o] Ao HAHA AP E = & Ao 3ot
(IKeda, 1986). wetA 33 A &o] w3 vl@d pHY EC7) AA 2ol
A 1o - F4EE AYse g Ao E P 39, K 65, Ca
65, Mg 35 me-L', ZFAEQXE P 33, K 55, Ca 55, Mg 2.7 me -
L's AEA wtdoz z4sAct oA 248 WFde LA
FuA R &8 A duFe] wjgA(SCU)e R A

(<3

s o
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Table 3-5. Calculated n/w value of sweet pepper on the Yamasaki’'s formula.

POs-P K Ca Mg

Subse ettt pems | FOOP Kt
a 30 v 175 204 292 145
12 S w3266 v 145 374 553 254
a/w 092 n/w 173 300 313 154
a 30 v 372 59 610 310
Rockwool 1S w 253w 675 1325 1245 727
a/w 0.92 n/w 396 654 661 3.43
a 30 v 743 1092 1180 631
2 w3191y 1145 2064 2270 1145
a/w 094 n/w 767 1150 1245 662
a 30 y 175 294 292 145
1/2's w3419 v 197 265 304 152
a/w 08 n/w 153 324 280 138
a 30 v 372 5% 602 310
Cocopeat 1S w 4647 v 459 687 736 392
a/w 065 =n/w 335 559 544 275
a 30 v 743 1092 1180 631
23 w3994y 847 1112 1232 1783

a/w 075 n/w 6.74 1079 1145 530

n/w © The formula devised by Yamasaki to determine the amount of macro nutnents and
water uptake at regular intervals during substrate culture.
@ a
If v>vl n/w = —= (yv-vD) + vl y<yl, n/w =yl — --- (v1-v)
w w
S ¢ The nutrient solution of Horticultural Experiment Station in Japan.
a © Initial volume of culture solution in each tray (liter).
w  The amount of water absorbed by plants (liter).
v The initial concentration of macronutrients in culture solution {(me/ ¢ ).
vl @ The final concentration of macronutrients in culture solution (me/ ¢ ).
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Fig. 3-3. Changes of EC and pH in root zone as affected by the different nutrient
strength in rockwool substratelEC: 1/2 S(4), 1 S(ID, 2 S(4)].
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Fig. 3-4. Changes of EC and pH in root zone as affected by the different nutrient
strength in cocopeat substrate [EC: 1/2 S(@), 1 S(HD), 2 S(A)].
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< B2 93 1ol E 23 F19A o) AFFES HAE
Ao 2 gebwn olst & ZAFAE H 5(1998)°] EntE HolE A
i Al 26 HE]Fe] ZAW Fri¥ad N, K g3 IAHdds A
ot 2k AAFe 2ol A7l Auirt 2 FEHE AES] A A8 F

2 ol wet 54 dEo Y Aol dojue dH, gy oez N, P,
K %2 AH3tsta, Ca, Mg 39 A<so] dojdrl. Morimotos}
Nishina(1992)7} EvtE Auir] slFA N Ca T=7F £ &S B 6
H, K& 471 get vjgddols we 28 FASGAY ZPGHE B
o Bugoen T3 Smith(1988)E <24 LdAudME AS F7)
o] Zo) Pe} Ko A&}, Cael Mgel Z7te ols) =A2] vao] s x|7]
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Fig. 3-5. Changes of pH in root zone as affected by the different strength in
rookwool(left) and cocopeat substrate(right). [J: PBG 1S, A: SCU
1/2S, @: SCU 1S, I SCU 2S.

_69_



-1

EC(dS i)
-k oW s o e
AR W E AU A

Fig.

300

250

NO; (ppm}

S0

200
150
100

_/\/\_/m
TR,

2 12 18 25 32
Days after treatment

[-=—PBG —+— 1725 —e—15 ——125 |

EC(dSmi')
—ARNWBR B GLLo W

WM )

2 12 18 25 32
Days after treatment

[o—PBG —+— 1125 —e—15 —=—25]
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Fig. 3-7. Changes of NO3- contents in root zone as affected by the different
strength in rookwool(left) and cocopeat substrate(right). [} PBG 1S,
A SCU 1/2S, @ SCU 1S, I SCU 28,
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Fig. 3-8. Changes of P contents in root zone as affected by the different strength
in rookwool(left) and cocopeat substrate(right). []: PBG 1S, aA:SCU
1725, @: SCU 1S, Il SCU 2S.
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Fig. 3-9. Changes of K concents in root zone as affected by the different
strength in rookwool(left) and cocopeat substrate(right). []: PBG 1S,
A SCU 1/2S, @: SCU 1S, Il SCU 28S.

400 400
300 M‘—. 300 + .____./.\1
T 3
1=
2w P=V/A=_ & 200 }
« o
= 8 —
100 T 100
——
0 0
7 1 19 3 7 10 19 3
Days after treatment Day after treatment
[o—PBG —— 125 ——15 @19 [-—PBG —— 1725 ——1I5 —@-25

Fig. 3-10. Changes of Ca concents in root zone as affected by the different
strength in rookwool(left) and cocopeat substrate(right). [ ]: PBG 1S,
A SCU 1/25, @: SCU 1S, Il SCU 28.
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Fig. 3~-11. Changes of Mg contents in root zone as affected by the different
strength in rookwool(left) and cocopeat substrate(right). [J: PBG 1S,
A: SCU 1/2S, @: SCU 18, W 5CU 2S.
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F oA 25 SCU 2ul Aol A gkl Y&3 $FL2 wokod, wiFHS
w7t wAsted FH AsE NMAKXHAE 3-6, 7). 22 & wiACA
T SCU 2/1vieizt lujelo] X ko] gotow, ZaAE ujA 9 75 4
2 PBG Idfdo] 7b¢ Etov F&HAAE SCU 18 A3 zto]7h @
3, BEAHE SCU 2 Aol A wEoret

o4l AR Jtd W £ wFAL 7I1E9 PTG widd+
Zolzb Ao, FAF obd Aufol ®la] A6 A FA &7 I3

WARA F712 WA ZIZIEEZ o]&F Huje =AW pHY EC7t
dddA Hrh Mol FF FIAIEE AHREA WS Hujstd®
g Aoz HYh

Table 3-6. Growth characteristics and photosynthesis of sweet pepper leaves as
affected by the different nutrient strength in rockwool substrate.

. Plant Stem Fresh . . .

Nutrient . . . Dry weight Yield Photosynthesis

hight diameter weight o4

conc. (g/plant) (g/plant) (zmol m~s ")
(cm) (mm) (g/plant )

PBG 1S 1186 & 20.37 6100 ab 90.39 a 1.167 b 1579 a

SCU 1/28 1167 a 18.05 541.3 bc 77157 ab 1401 a 949 b

IS 1188 a 1947 6737 a 90.47 a 1.378 a 1489 a

25 1032 b 1967 4467 c 67.30 b 1121 b 897 b

“Mean separation within columns by Duncan’s multiple range test, 5% level.
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Table 3-7. Growth characteristics of sweet pepper leaves as affected by the
different nutrient strength in cocopeat substrate.

Plant Stem Fresh
Nutrient conc. hight diameter weight
(cm) (mm) (g/plant)

Dry weight Yield Photosynthesis
(g/plant)  (kg/plant) (zmol m7s")

PBG 1S 1323 2277 7540 a° 1069 a 1296 a 14.07
SCU 1/28 1341 2113 6407 b 91.33 ab 109 b 1359
1S 1268 2407 6150 D 8217 b 1.276 a 13.47
25 1258 2370 7450 a 1034 a 1132 b 11.71

“Mean separation within columns by Duncan’s multiple range test, 5% level.
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I 3-8 HabdAbEe]| wE g 30d A ASEA.
RS =% A7 Q4 A A % A% QA
(Wh-m™® (cm) (cm) (ea) (g) (g) {cnf)
100 52 a 01a 214 a 785a 106ab 7171 a
200 52 a 01 a 214 a 82.3 a 114a 7348 a
300 51 a 01 a 230 a 838a 119a 7630 a
400 44 b 01 a 210 a 637 b 91 b 6475 a
I 3-9. AArdALEe] & A 608 HEEA.
A el EX %7 A AR A% g
(Wh-m™  (cm) (cm) (ea) (g) (g) (crt)
100 85.7 a 147 a 550a 3010a 442a 26422 a
200 80.1 ab 152 a 588 a  2894a 417a 22922 a
300 789 ¢ 153 a 532a 2816a 403 ab 21730 b
400 720 ¢ 145 a 530a 2294b  336b 17010 ¢
E 3-10. HALAE w2 FEAEA.
Aea %435 iy 2 43 A% g &
(Wh-m™) (g/plant) (g) (mn) (mm) (kg)  ( “Brix)  (mm)
100 1978a 194a 89a 912a 38b 83b  56a
200 180.1 ab 17.0a 751 ab 912a 4la 86a 60a
300 1725 ab 170 a 739 ab 897 a 4.1 ab 82 a 58 a
400 15%67b 165a 691b 86a 40ab 90a 57a
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E 3-11. &84 v & A2 30959 WSEA.
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B A a4 B 2 5 EF A
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Aso] Frrel Frol due zAsSY PR AY¥ ARAE

Z’r:

i,
i
H
)
A
oX
=]
e
ox
ol wi
)

2
w
2
=
>
2
rm
In
R
off
s
e
i)
fo
oX

=
o] Atk B3 ALH AL CO; 872 104 o]F9] 100mg - L 'olst=
grobr 4 FE7F Yol T COp 71t AEldl =g sdae S
& FE% £ gk 4R og FAFA COE A E3HA =HE HEe
A BES YE 2Ho) %omﬂ, EvlEE FERFD FEIF Eobd

2. Ag 2 94y

7h. 2825 & AS 2 4

2 dTe FEEdliedd WE2E fYddA FAEFEEL
Colombo'(Royal sluis co.)¢t 'RS90075' (Royal sluis co.)& o] &3te] '99d
84 22 Fdi olEF 11 (vvE E7 wiAo] H3Ed 108 24
U AAstn 20d 6¥12U7HA AA & 54 05m PE HES oj &3}
ol 90x20~ 10cm® FEA =& & 1609 WAE AP AHgE
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MR e F93 BelolEE LlvAWE THE ALEsAT P4 o)
4~57 AAHNEG W EE ¢ 258 A% 2FEN 47 AAsn, 44
ADE '160xBemE SHATH PR e E IS AdH el g 2 B
Zol N 1275, P 375, K 60, Ca 75 Mg 25 me-L'E 8£82 227
WAoo 2 FHHAY. FFFL AHE VFoE w7 G Hd] T
%9 10~20%, 5F G wjdFgo] FFB 5~10% FFo] YEZ ¥
Z sttt wgde] pHE 552 #Edtanz, Migde st A4 AR
EC 08%£02mS - cm', @& 7)ol= EC 1.0£02mS - em’’, A%7)slE EC
15+02mS - cm '8 7oz A3 Y

cHLEY 2HL gHdHE o839 24 2% Az Frlg AzAREE
At 2xo g AFArt 7tEEA dPen 259 e 19
Ag ol g3t ARY wixlexE AN o) ztzt 13,18, 23, 28, 33C
2 AB2AHAHIY 3-17).

Vitamin Cx A& 10g& 0.05% EDTA( 02N-H:SO;) £ 50mLoll %
31 3% 7F homogenizerZ blending ¥ ¥ 15000mpmolA 1087 ¢4 &g
AA ATAE Hs 045m REHA Y2 A% T HPLCE 2438
Aok B RAE 13 229 ZHol¢t & & el
2 9, 7, Y €AY RES v2WUFH ELFEEY
AR FLe $E F 05em 2712RY 37l A3
Al PR-100(0-32%), 4=t % =7 Skg(d%¥, 71374 12mm, %ol 10mm
; FHM-1)o2 =333



at

1

yste

/Cur?
Mot/

o
2
¢

Heat.
Syste " u

r

Syste

a9 3-17. 28% A&y FAE
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U. CO2 A g5xc atE vgo A48 2 ¥4,

2 Ad2 19999 89 1044 E 20003 4€¥ 30U 7HA] d@distw ool
v H§ vl 2 FRHAY, FAFEQY Age] EFL HAF
Z g E(Enza zwaan co.)E& A& th 9¥Y 10¥ Z X792 268 AHAs
noem, AYAGE 26ecmAth AT 2¥3}¢2 15S 1M 3=
G7AZ AT COAES 19999 109 195H 20002 6€ 309747 &
A7t AFFFZA(CR-B-700, ALAI2~HADE o]&34 500, 1,000,
1,500mg - L9} w=2 ofd 8AIRE 104714 2413 FFsAc. wiAE
YH(91X15X55cm, ZEFADES o) &3 o, gHL2 HAAAFo] wat
BFE Aojstes Ao g 250Wh - m°Y el Bt vldd e )
d43= PBGY ¥ A& AW wiFAE AlEstgon, witAe] pHet
EC F94& pH7l 58, EC7t 20~25mS - cm™' WellA #e)dts 2R
pHe ECE wiY ZA}sted pH7F 58~6.0, EC7 30~35mS - cm™'& =7
#Hdtd oy, pH =3S 9ste 2k 403 HNO:E AH&3n. A5
2 FEzAE FA 30, 60¢F 8 2F, A, B3R, AAF, E
%, GUAE A, FEEALE #AF AEF AR JF, AR, 9E,
F5E ZAEAY. AEE AEAE ol&dYew, dxe FHIIEA
(Atago, PR-100)& o] &3} %t}

™
=

[»

-

3. 2% 2 13

7}, 4% 259 & ¥ygo A5 ¢ 2

ASEAE N2 13CTAA A7 bda wexls Fggo|glen 3
SCHFANE e ZAgOJTHE 3-14). o)A L A3t g E o 9%
2EH2Z A7 wER Aoz Aztyed X BS #E R
B 193l 285 E d4E 2L 12ToA 1294 vlsle 18ColAl 109
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lo

o, 25ColA 1019, 32Tl 9792 X2o] H&+2 wexvdx 39
™ (Seki, 1989), Emsweller®} Tavemetti(1931)7} A&& 25C=2 #FX A1
EdolA Aujy s 1289wl Msstr] AlFg wkd Fobe
E(I56T)NA Avid AL 1449 22 HUoE Ay i Aolshy
B APe A2o] AU £& AMeTA st weiAle AEgS HIoh

¥ 314 2ULEEo IE BsaAE A AEds.

. sy
#3 RzTCCY 1st 2nd 3rd 4th
Colombo 13 11 22 11. 27 12. 02 12. 07
18 11 .22 11. 27 12. 03 12. 10
23 11 24 11. 28 12. 04 12. 10
28 11 .24 11. 27 12. 02 12. 07
33 11 21 11. 27 12. 02 12. 08
RS90075 13 11 23 11. 27 12. 03 12. 10
18 11 .23 11. 28 12. 04 12. 12
23 11 .24 11. 28 12. 04 12. 11
28 11 25 11. 28 12. 04 12. 11
33 11 23 11. 28 12. 04 12. 08

2 RZT(C) : Root zone temperature
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o g5 18~28T 7oA Bden, Ek++ ‘Colombo’' 9] Z$ 18~28T
Fol A HolxlE ZAgolout 'RSY0075' = zhol7h QAU o= A 2o
Walo] AL Wotolzl AbPH o AR MSAE g3 vzE
A& v st Gosselin® Trudel(1986)2 m39] LS 12~36T2
gt 833 Aui A Hieo VEFH JUAH L T 24T, 30CHI
A vetwoii e AMd T 2L WEgE o]Fh

# 3-15. Zd2x=C W A4 2289A ] o] F&

, = %

(cm) (cm) B (cm) v
Colombo 13 209 9.6 % 1.2 21.0
18 252 9.3 115 1.3 237
23 226 10.7 153 14 25.7
28 26.4 12.0 145 15 27.0
33 26.1 11.4 110 13 247
RS90075 13 245 116 130 13 247
18 213 11.1 144 13 247
23 245 114 148 16 247
28 24.2 10.8 144 1.6 25.7
33 225 10.8 143 15 24.0
(A) ok NS NS *% NS

(B) * ok ok NS o

(A)x(B) ok NS NS NS *

* See table 1.

v N5 % ** Nonsignificant or significant at P=0.05 or 0.01, respectively.
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of ee vxtE HeHNE Wolg zASIAE Relo A B

AL zYsohes AR 2 # A @ H(Gregory, 1986 ; Nambiar 5, 1979).

¥ 3-16. 220 wg A 15294 ¥ghe) AR 2 2 B

zz RZTB) A # 5 (g/plant) 1252

(A) () 2 a9 = = am
Colombo 13 70.7 1127 42.3 70.7 933.3
18 112.7 153.0 58.3 727 1,090.7
23 164.0 252.0 75.7 97.3 1,413.7
28 192.7 2273 116.0 1133 1,548.7
33 115.0 177.3 63.7 9.7 1,111.3
RS90075 13 135.0 192.7 46.0 75.7 876.7
18 143.0 196.7 67.0 9.3 1,258.7
23 216.6 276.0 95.3 94.7 1,355.0
28 244.0 284.7 105.0 112.3 1,582.0
33 155.0 186.0 64.0 87.0 1,001.0

(A * % *k ok *k NS

(B) 0k ok *k k% * K

(A)YX(B) *k ok ok EES *k

* See table 1.

¥ ¥ % ** Nonsignificant or significant at P=0.05 or 0.01, respectively.



1A 22 $5 T FF EF 18-28C €M Baton nxeFe 3
3T7F AAZF 13CR 15 &2 71 gted 13 &2 A% 2L A
kol gl th. Neilson® Cunningham(1964)o) ¢3l8 @ LEe g ox
B o] Toste AMdTe 2 E AgdAME 2F, T EF 28T
TN FH Fhon AL ngodMe AN JAHE Bt

A4 12 F4H 948 23& AR 239 ‘Colombo’ ¥ 'RS90075" &3]
23, 28CAHE FolA AFo] FEF Aol oy 13, 33C+ dME ZA
AAHE FFoIAh 53] 710 AFdte Al7IQ 4, 5E€REHE AR
A&ol FA4stATHZYE 3-18).

Nu®  Decf8 Jmf  RLSD M A Mew oS Dt Jm®  FAS M9 AP Mps
Months Mastin

29 3-18 2% wE xFe AAA A3k

Aol WE FA 1209 F ANGF FFY T8 FFS ¥ 3-173
2o 49 A vhavied FE0 Aol gidey ZE, ZE, Qe
FgAel AAHAY AL Hdele ZF, TE, vtaulE, QA EF &
ol o] AN, E3 ZEFLS ‘Colombo’, 'RSIN75’ EF 23C7HA & &%
7} &g 2 gFo] FrleR oy aRg 52 A FoAME tdi Ho
e Agoldrt. g 2L 18T, whavigd 23C~28T, U4k 23T
72 FolNE APolYdon aHT B AYTAME FW T
Ao}

flo
ng
2
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Z 317 SH2Ed g

dA 12024 A 9] 9ol A F7)

[e]

FES

Z= RZTUB) (%) =2(%) A (%)
(A) © K Ca Mg P K Ca Mg P K Ca Mg P
Colombo 13 492 019 020 1.29 54 20 042 1.09 492 019 0.20 1.29
18 480 022 020 176 59 23 058 141 4.80 0.22 0.20 1.76
23 483 020 020 181 55 28 048 1.17 4.88 0.20 0.20 1.81
28 419 023 018 1.8 59 23 039 1.07 419 0.23 0.18 1.85
33 428 016 017 169 49 19 035 1.06 4.28 016 0.17 1.69
RS90075 13 440 019 018 165 51 1.8 045 1.18 4.40 0.19 0.18 1.65
18 45 018 019 177 52 22 053 1.17 455 0.18 019 1.77
23 441 018 018 187 52 2.8 048 1.23 441 0.18 0.18 1.87
28 454 018 019 178 51 22 043 1.13 454 0.18 0.19 1.78
33 478 019 019 169 50 15 045118 478 0.19 0.19 1.69
(A NS NS NS NS NS # NS NS NS NS NS NS
(B) NS NS NS =*x * ko kk okk NS NS NS o*=
(A)X(B) *x NS  #*  xx * NS % *xx *x NS #%  kx

* See table 1.

v NS, *, *

" Nonsignificant or significant at P=0.05 or 0.01, respectively.
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)
I

=tHMackay &} Barber, 1984). =3 & 2] 23}ol A QlAte)
FE5S EG W F71H Qe RREE F73 EE o5 Ao 7
T SATHKnoll 5, 1964). #Ele] A9 HA2olA Aite] Fapo] w
U AL o)A Alole} AEA, B ZEE 18CAHA nALTF
33Cel w3t ‘Colombo’, 'RS90075 =5 1.44] Hxol F471 ZolxE
ATE Bt oy EvE FAAMA ZE, TE, Q2 R ArTBe
82F° oA 7HE wdoy umfaulge ddero dag wx Y=
BusHKnoll &, 1964) Zo] & AMPNM%E Zg, #EF, A2 22 %
oAt olRL EvtE Y 24 AMA ZHSE 12TCHM 24T= A5 u
o g A AN B ZBEY FF] Frsidde Higx gAY
(Gosselin® Trudel, 1985). &4} 3% Z&, 2§ % viadlsg 257 &%
2 A2 Aole giRont Abe AL AW Kool ol HALFY
13C 4 AT 33CAMe Ay 3ol Astss AgolAdh

ZH2Ed g Fdo FE ¥ vge Co 2 % 3-18% £t 7

& 3olA goy H27tdE AE B0 ‘Colombo 8l A% A2
2 AR A o ¥eyl C FFFe] ¥k, 'RSI075'Y BF AA A=
vlelw] C gg=fo] Aot 2Lt Fold s g#o] molAly Aol

o},

bl
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¥ 3-18. 2= W& A% vy C R F2.

& RZT*B) FE BE 739 57 HEtd C
(A) () ( Brix) (kg/cr?) (mm) (me/100g)
Colombo 13 50 3.66 0.68 1559
18 5.4 375 061 161.1
23 47 3.81 0.71 181.7
28 5.0 3.72 0.65 154.6
33 5.0 3.69 0.67 158.1
RS90075 13 57 347 0.52 1236
18 44 3.43 051 136.8
23 46 3.40 0.52 154.8
28 45 3.47 0.56 196.6
33 49 3.68 0.58 199.8
(A)Y NS *x ok NS
(B) * NS NS *%
(A) X (B) *x NS NS *

* See table 1.

¥ NS % ** Nonsignificant or significant at P=0.05 or 0.01, respectively.

Lipty 5(1986)& EFIEE 24T 31CAA Aulstd vlelwl C FF&
g Ax 1277 AAF 100gF 16mge2 AT 12mgrRoh Bdtin 3}
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ek =3 EvtEA viER C &S Hudy F T HYol A A
Ro) gako) F7hgttisted 17CANA z A EA ] HE C 32 AA)
Z 100g% 156mgo= 25T 185mgith Rt 3 tH(Hamner,
1945).
ZHLE B AT RF o 54 FF R AL F4Aol AN
S B Hxe 13TRY AL+ 33CAA Bk
Fe ZTULEVE 23~28C oA BAHE 3-19)

Gosselin 5(1985)& A} &ol whet 2 Ee] At F 2G5 A&, I
R FF, $PAETE0) B3t 20 A 2AXEE 24TE 7H2F
o 2A FFo] 34% FFAATH FPom™, Moss(1983) EvPFE NFT
Aupr] AL&e 25CE wdo wet 13~16% FT5HUTE 3t 2, Trudedt
Gosselin(1982) = EVIEE FIF 20~22T, kgt 15~17C=E AuistHA =

£ 14TCoA 218C=E IS 9 47% Tt o

ojgl Zo] AEL AAHLE YWHNAE FFo] FT/HEE onsin & A
Yol Mx AALTFRT AAEYe uXFoAN FFo) Tt AU, LA
29 33CoAM o] tha Aztsle AFoldoen +FL 23~28T +
A oy FadmnFE FAQuA ZHALEE AL ANFE FF 28T
of mext) 23T AL #Brt A ZFAAHolgtn A=

U A T K dAle @E AEA e A 257 thE Zojgx
AZrEp, QAR B N wet 2AEstE Aol x3E AAY
4 dx AujaZ)e] wE Ao AFEAT T A7 AS Ao AAH
o] o Y& AF HEY

flo
flo

ol

<4

fo
ofl
i)
s
i)
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T 3-19 2HXE & A%y FH R FEF
2=  RZTYB) = T & % (g/plant) T S
@O gem) Aem  # ) e
Colombo 13 89 6.0 336 2,580 6,450 7.1
18 9.1 64 40.5 2,839 7,098 59
23 9.0 6.3 427 3,269 8,173 4.1
28 9.3 6.3 50.7 3,622 9,055 34
33 8.8 6.1 44.3 3,431 8,578 5.0
RS90075 13 9.6 6.1 432 2,877 7,193 13.7
18 9.8 6.1 52.0 4,178 10,445 6.3
23 9.3 6.2 51.1 4,285 10,713 47
28 10.2 6.4 49.2 4,748 11,870 114
33 96 6.2 479 4,042 10,105 11.7
(A o NS o . . -
(B) NS NS >k ok ok -
(A)x(B) NS NS * *ok *% -
* See table 1.

y

NS,

_94_
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4. CO2 Al &s=c & vde 45 R F4.

CO: AMl8Fxd WE AP FF4EE € FA4EEE 29 3-199 2

H59 CO: &AL F7t2 A%

Hol ke B I (Nafziger®} Koller,

1976)9k FH e A CO: Al&T7F FAIR TR FAbde] #4sy v=

7 ol E AAdde AMEE vFo 2 HEE CO NEsEY F7t
=

2 FHEE gastA e A7,

N 20 v=-44§11.32;18m @ 10 o2 90D

@ 18 - o =091
Wey 5 s
VE 16 > >
RIS 14 : >
g om ©

312 <l

10 L I ) Kk) 4 I I 4
500 1000 1500 500 1000 1500
o2 5Z(mg.L-1) CO2 s=(mg.L-1)
a9 3-19. CO, Al E&55o WE F3HA 2 FAket

CO, A8 we AW 6097 21000] A2A el F714
% gare 19 3-208 2tk QA4S COr ABFE T A7) 2 A
o7t 998 R AsdsnE Aol BEE ABAW FHBo| 3

Zohete ARe NAY 2RAT CO, A8 Ed WE Aok wAY
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8601210

T~N(%)
© - N Wa D~

1 r 7e0m210
§os -
g (s3 R
%04; x
2oz

o

3 Be01210 1 Be0 3210

500 1000 1500

a4 3-20. CO; A &wkdl Wg HEA F7I4E &%

A2 60QMe MEe H 3-209 ok CO» Al 1,000mg - L "M %
2k AEFo] z+zd 489cm, 409go 2 ThE AL %o HlE AKo] YD
gou A, AE AAFL ALFE Fgo] AYHA Yot

44 2100A A5 B 2%, WeE, A22 FFES AEFED
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fFolgdol AAHA FAAT HHFE 1,000mg - L 'AAM 27.7mmzA e
AEsEd HE FAYeH, AAFH FEFLS ANEF:E 1,008
1,500mg - L 'l fejAdol A=A kA ghe 500mg - L'RthE %

TEITHE 3-21). $3 EA4L AHuFdde FdAo] JAHA &t
AT hAHSZ 1,000 mg- L' ¥E/F 2L £33 JEde 4 4 AN
thHE 3-22).
£ 3-20. CO; Al &5xc ©E A4 602 BSEA.
A+ EX 3% A B ES neF
(mg -L™H (cm) (mm) ) (g) (g)
500 456 b 136 a 80 a 2366 a 350 b
1000 489 a 145 a 80 a 2725 a 409 a
1500 459 b 170 a 77 a 2575 a 357 b
E 3-21. CO; Al &Fxd &g A 2108 K] FSEA
g =% 737 A A F HEF A2 T
(mg-LY  (cm) {(mm) (M) (g) (g) (SPAD)
500 1200 a 243 b 26.0 a 9589 b 2034 b 789 a

1000 1234 a 277 a 28.0 a 12160 a 2351 a 772 a

1500 128.1 a 26.1 ab 282 a 11578 a 2294 a 7.3 a
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A

}\é-

F 3-22. CO: N &sko e £32

Azt AAFE dEF FH #E Fr  @x BS54 FIIgs
(mg™'L) (g) (g) (cm) {cm) (kg) ("Brix) (mm) (W/F)

200 2107 a 137 a 844 a 8 9a 42a 77 a 97 a 22 a

1000 2445 a 141 a 828a 911a 42a 82 a 105 a 29 a

1500 2203 a 148a 747a 903a 43a B83a 10.1 a 13b
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A4 #4334 Aurle R w52 AAZ

M

A1d 430383 ALAL & o] & Ve

1. %3

Seiube}l FelAuie 90d Tl FatolF WA <yl PolERA 994
77 648dhatte HAT WAFIIY AR 2 AAs}F TSR, AW7lE
of M RFHWA Aol YAEA HY olld A BHL &5
#70 wlal mFwA o) At vlgol €5 Eord AL v e
Aol slojghe. Al g WAL ge) g
98 AAsn 2h U@ AATBAE, CO», 2, FA F4 59

1%5g AT glol HEe] Welst WP ﬂﬂ, FAt AHHE o)
=2

of

i
rr
e
i)
o
m
0
o2
rg
o

dol Ea, wixe] WAL foldtm, gho] Mottty UG ZFofofule]
ol Al wiA e & & AT webM A PR Gl HFE o] FH

4
g WA B Awer] deto] BN MAE Yoz 49 TR

2. Alg 28

B Age AL SENEY A28 2404 1998 10824YU ¥H
1999 790 ZA FysAY. FFLS ~ZE(Enza zwaan co)E FA
s, SEe 9¢ 149, AL 10¥€ 25490 sk AguiA &)=
7 05mm PE @EHLE 90X20x10cm #*FE FE2A =g &R =
AlE 160x25cmZ At FFE vleHa] FAAFE o #BF
Fe A S AtE vl wid & FAbste wid e 20%AHE HA #HEs
Act vt 32k PBGel 4¥ AuME A7 dHE A& e pHe

rr
-
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608 ZRZ #ElsPT ECe AS|TDAEE tZi so 837l EC
1.0£02mS - em’!, A7) EC 1.5+02mS - cm '2 #e) st wjdy o)
pH¥ pH meter{TOA co., HM-12P), A7|AEE+ EC meter(HANNA
co., Hi-8733)8 °l-§3te ZA3stFct. A Aufol & wizxg st
7] 91t "HeElolE IIYE IIAIE(G) : BEolEW), ALCT) @ ¥4

HB), B E(D : YHLUED), FA(FTURYH), FEAAEH), 2
Add gAY sl dAM WMoz APL FARAT 4% 2 £
e FEATE BANYAT 2AZ) a0

3. 47 4 &

SFAAuhol MET FAEA v M AY AFdes A
B 9 2xA AR 2AZ2E zadsEg, 3=z
ALC(): S )M 77 A&ol 53 37
(I9Y 4-1, 2). 1994 2¥97X pH, ECEAI 23 ZIAHE 2 IIFPE
T A FAANE pH7F A AR R AHAE R dF ELT X
¥ pH7Y %7 B2 Aot FF A wisde] ECEAEH
Ndel ECHstE A9 Aol7h AR 4-3, 4). A&& HEgolg =

2

2 Egton AR FE O AT HIEM Ao 4% 4 22=
gake Azt Aozt YAHE 4-1). T2 AFe B3 ZAVNEDG)E
gholE(H A thx Roy RE A & Aolrt gilen #EL F
Aol glen AEy FForw B o 3IMNE gy FIFAEEG):HE
OlE(4) E4A 7t Etow, wiFH Sy WAL 25% AR W& Hol

=%, A5

Rov, FEE 74~86WAROH AAMALETNA TR
naE LT etoledd FAL Aol ATHE 4-2).
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@i 25
ZOI A -8 -4 C WD aF o mn 20
E“‘i’"r E15
z 5o
= %1
-
K\! 05 —~—A B @DeE-*&F-G——H
i
o Qo
e TaE Jn® RAB ML A D MyE Nv® Ceed Jnd Fod Med 3B MyD
I8 41 Y Fiel B 27 W 9 4-2. WA T mE A Wk

A 2eolE B IIIE, C A EG):YT)EW), D ALC(T): QAL A(3),
E: Belol (i Add @), F: bd, G 4 AlAE(1d), H: d4ad3,

A

7.5

6.5

pH

55

a9 4-3. ujz] 9} FFHo| mE pH W3}
A: HeEpolE B mFE, C 2RI EG)Hete] E(4), D ALC(7): 9 AFH(3)

E: flebo] E(7) g Aw(3), Fr ohd, G e AAbS(1d), B Qe

o o
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2
~ 15 |
£
O
%)
£
o
ooyt
——A —4#—B ——C D —%—E —8—F —+—G ——H
0.5 A
Jan9 15 19 22 28 20 Feb2 9O 12 19 23 26
a9Y 4-4. ¥R o] FFol ot E EC W3}
A: BtolE B: FIAIE, C: AFIFHE(6): BT EM), D! ALC(T): (A HE(3)
E: Bl (7344w (3), Fr &3, G A1), H: 4494
% 41 Ae EHol mE ASEA
W A 2% AX /% 4= a4 A5 qdF A=
(cm) (cm) (cm)  (cm) (cm) (g¢/F) (mm) =%
HelolE 249 a 19b 242 a 122 abc 550 ab 1,413 bc¢ 028 a 52.7 a
AIYE 244 4 21 a 244 a 124 ab 619 a 1478 ab 029 a 523 a
FITEErHIEMY) 244 a 20b 264 a 129 ab 572 ab 1570 a 027 a 56.3 a
AICT): 3T H3) 234b 18b 227 a 122 abc 559 ab 1,291 ¢d 029 a 542 a
Helo|E(7):dAH(3) 203 d 18 b 231 a 11.8 be 439 ¢ 1,134 e 029 a 531 a
Eig] 200d 18b 223 a 112c¢ 462 ¢ 1,074 e 0.25 a 54.7 a
AAYAFE(1E) 222 ¢ 19b 250 a 132a 594 a 1335 bc 029 a 552 a
A 4w 217 ¢ 19b 252 a 131 a 509 bc 1,18 de 028 a519 a
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E 42 wAe] Fhol Be FUEA
o A3 #3 gw A& BEITTR up
(cm) (cm) (°Brix) (mm) g/%= kg/10a K%
HejolE 82ab 75a 78 7.23 2811 cd 7028 cd 142
ZINE 83ab 75a 74 7.53 3432 ab 8580 ab 171
HE@)HPolED) 87 a 77 a 75 6.58 3,530 a 8825 a 0.73
AIC(7): 173 3) 79 b 75a 83 6.41 2867 cd 7168 cd 095
Heol E(7)IPYHB) 82 ab 76a 79 6.85 2379 e 5948 e 063
od 85ab 76 a 7.7 7.00 3135 bc 7838 bc 251
LA AAE (1) 84ab 78a 86 6.67 2645 de 6612 de 215
dA oy 86ab 79a 81 6.80 3,084 bc 7,710 bc  1.78

474 AN AT 2§y

T

Aot vlwA oks Ao
3 F717F BAAAY 2

u}
A& -*r%*, 3 A4l
, URtE o8 2~47)9
= 2~30) 9

2AE

A g ol

al
ES

o} o
3r 2

ol =8 A,
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2. g 2 %y
AP FHE=FsENE 244 19989 109 24U 2 H
19993 7€ ZA g3 Act FF L 2EFE(Enza zwaan co)E FA
SR, HFTL 9¥ 149 HF S 3, FALS 90x20%10cme] PE ¥ E
AFo] FEHD) ¢ ol E(D)E T HEE 1814 Yo EEY 2FE A
XEQ 47, 678, 8702 &z, B+
g PABrR sidon F-Fe dAFS 7o Y wge
ZAbete] ufele] 20%AHE HA # A wdAe 3t PTG 49
A& A FAE AR en, pHE 602 BE2 #sgn ECE
4eeAdz g2/ 89 F27E EC 1.0+02mS - cm’!, 4471 EC
15202mS -cm’’, AL L EC 254202 mS-em!, 98L EC 15+02 m
S-cm'2 #Astgrt wiokelel pHE pH meter(TOA co., HM-12P), &
7| A== EC meter(HANNA co., Hi-8733)& o]&3td A3t A8
9y 3R oR WA sQn As, B, 944, 2%, 9494, 9
/A F8(LW/SW), @9 dE2(SLA)E ZAtstgen, 45 dZo) 2

d)

Mr

cmol’de] HAAFE UL d¥E EFgAAY ddy e gz 247)
(Licor co., Li-3100)& °]&3ld ZA3H 3, a8te] ZAlE H&EAEH

SAARAT ZA7 R E3He

3. 4% ¢ n&

Jurde Fuey) fete BExso) e 4SS4L
7
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FAsAC B G5/BFHLW/SW)E 47 Fol 2 Aot

BAS 2% AR Q5 A% (e) %/ SLA’
h/5) (em)  (cm) (ea) =arn xzn AT (cn'/g)
4 2014 a2 18a 3%2b 2355 244 ab 056 175.2
6 2061a 19a 37B1b 2513 272a 056 1855
8 1975a 18a 5058a 2545 222b 053 212.8

7z Means separation within a column by Duncan’s multiple range test, at 5% level.
v SLA : Specific leaf area

FEEA 3 F8FE R 4409k Zol AL FolAdo] ARHA &
foy A, F7 dF, HIEAFLS 47 Fo] 64, 8x K< Bk Bk
o ole 44 < @ o #L9 HAFo] FANL FHHAY] HEelL A

#Q
Atk £ FIE 204

Lus

rlo
o
o
L)
N

N

] ko 4% H<2 o] 1245ton/ha®
9%7F F 7= At}

kY

84 2l 113.4ton/haX.

1=

44 BAFo mE FASH 2 18

AT 2% 37 S I T
N/ (cm) (cm) (ea/pl) (g) (ton/ha)
4 75 a” 6.2 a 599 ab 815 a 1245
6 75 a 6.0 b 64.0 a 772 b 1229
8 73 a 6.1 b 558 b 813 a 113.4

7 Means separation within a column by Duncan’s multiple range test, at 5% level.

Aesat A2 & 4-501M 9 Zo] 4x]f<lo] 64, 8% AT} #
A BAe] Holy FUou FA 9 1A Zole 4X7F 6%, 8% #+
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& 847}t 4xun we Aol

uoh BAge] B
Rk 1UEE BuFE FYLFH P YTl FA
™

Rou Foge gl

2 0
kA
ro
1N
~
1o
rﬁ,
O{N

o

of dojume Fro FPL BFo FE Aol F2HT YAAC] W
S qo] M Wow Yol Mol £y FAHE RO Ans

2R 5 2% (cm) A Aa%
(/=) 13 2% 33} 4%} {cm) (g)
1919 .
176.1 - - 3480 135.0a°
1991 161.1 56.3 - 4173 143.0a
) 137.4 76.3 455 4374 151.0a
178.1

z Means seperation within a colum by Duncan’s multiple range test, at 5% level.

A3d U AL FFAA LA AR

AA
A $EEde] BAdEE vAE TAH2E £ @ 13haojth ol & 10
wj o] e 2 7194 15hali#lZ RS AAteE ARFEE e 7HA

L.

de A 2k 2y oo d¥HMTL striet: %A 15ha2] F D

i
FEZ 150ha7t d€ ZAdRstA Bidse Ad=sdedt 48
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w3t Aulzs Age Aoz BAW Y AR
23 WA &9 AR Bn s AFA e
2 7bdem gen, AF Pl 4stgd e

Hzbe) e BAe) A TEIT Yok EF FAHP SHFoE YA
Aol @S w1 on AAAAAY Wi 2L woln Yt} ¥R
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A A Aol 42 B RolFE ¢ %
& #ENES TAS AN FAY B

53] /Wgs - AAS FAd wet Age SAMGe]l FaHI o,
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d 2 Aoz Bt dadMd v ALHAE A FAA e ol
dob @7l AsiME A A FEol ALSHA Fod <tdAnh
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+ 2.685kg/10acl ot '3 R E 97 d 7Rl 92 9] 87~9%6% FEAN
it 98dell& 3.204kg/10a 22 FTFHUAHE 4-6).

£ 4-6. @auF A AAH H Pk
A ™ X (ha) 4= (kg/10a) AAR(E)
92 67 2,685 1,799
‘93 109 2,413 2,630
‘94 53 2,483 1,316
‘95 71 2,362 1,677
‘96 90 2,580 2,339
97 101 2,493 2,508
‘98 276 3.204 8,834

% ZHE C ASYAAR. 1999, B

(W) g8 duF Auiwa 2 A

Ao dxx Au AHL 959 4360haf i olF vid ZFH P4y
om 98I 4210hag fEuhetel oF 158] HE o|th FAAFL ‘95
169 B A '98dol & 160 Eo 2 2vtele] 18wy fh dEe dx
F T HA P (10a) AAFE 98 379%0kgo 2 Ut Bt} 586kge]l F
FEHAoH, dE duF FAAE vlokAI(FHH), olutalr)(KiK), LA
(A So= FAEF 30.7%E A FHE 4-7).
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E 4-7 €89 G Auj #A3L
TE ™ & (ha) @4 (kg/10a) A E(E)
‘95 4,360 3,883 169,300
‘96 4,260 3,904 166,300
97 4,240 3,976 168,600
‘98 4,210 3,791 159,600

(2) Seiviet FATgE AQuf A3

Sgyele] AAGnE HupA AL ‘979 10haP =l A '98\d 31.8ha 101
&7 199 52ha 1278 7t2 AA oWt AlE{HE AuiHA('99)
fa 4 327ha, 53 v L4 193haclw HA, F, 4 59 gy
Ao gt AuE o HZole A4k, s, g, Y, vk 5 AT
oz s o 53 Aol 338%, Aol 33.7%= o FA =
oA F AuiA A 675%7F AulEn JTHE 4-8).

H4-8 ZAgnE I Hul AP
98\ ‘99
T ' - —— B/A
94 FHdxrr WA AYGA FdEst BHB)
2 7 2 10 45 6 24 9.4 2.1
9 1 6 05 - - - -
A5 6 26 8.8 5 23 76 86
a4 0 8 35 12.7 10 40 175 14
-4 5 24 5.4 13 40 176 33
g A 22 101 318 34 127 52.0 16
*frelead 16 70 20.0 26 82 327 16
# AHE 824 6 31 11.8 8 45 19.3 16
¥ A2 ¢ FHEE A5
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3.5
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/kg)

=

(@9 -

g s v

B
_ZT.E
4+

N

4-10. W=7t

pid

3,542 5,252 1,712 1,496

2,393

W5 Bl 7HA(A)

1,500

1,497

3,377 3,794

3,217

o 7} A (B)

W
A
Ak

'98

0.95 0.72 0.87 1.00

1.34

B/A

1,148

3,283

4,035 4,237

1,925

W4 @) A (A)

2,400 2,400 2,400 2,400

2,400

F& 3ol 7HA(B)
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7 ® F2(A) AL (B) B/A
A w2 24 24 -
% Fkg) 7,644 12,999 1.7
7t A(L/kg) 2,887 4525 16
ESIEE) 22,068 58,825 27
v F oAz 601 1,728 29

Ag) & oI FESAY vV H FoAE - APERYA
E 1.1998¢

2

Ao BaEE 19590 WY PAGN AE AuHo £2e AP
th ‘96 266E0] 1,288 BolA™ Ao] ‘9ol = 3547E ] 12006HE 2
27 Z7SATHE 4-12). Sl LA nRe) suao] Hol A2

T+ ‘96 97 ‘98 '99
T AP 1,288 1,557 4,786 12,006
5 HE) 266 318 1,276 3,047

% AR FUFAE TARR(KATD. 5542 HETA

) HS CODE : 070960000¢
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(5) YR FAGTE P Fhd FYAF B4

97del dEe FMBIF FURL 58BECIUT. Y FUuFL
B, s@do] 746%2 7Y ¥ thgoz: FAA=M 138%, AHT)
& 65%, FIA 49% ¢o Uk '08d £UFL 880TELZ 974
of uls) o 51% Z7kstach '98del R FABIE A Fo| '97d
of Hls) Sobx:, WA FFel 5UYuF L AA FobAT 99d HA
FBe 11185E 22 08del el 27% Frhatddnh. Q8o Hag
FEzold @Taol ARt WFL 97 49%, 98 142%
‘99 31.3%E mid EolA I UTHE 4-13). HZ dEANAME FANGIF
o Aul7t hESHE T glo] Y] FRY RoE dydct

=
=
e

o

E 4-13. L8 HAGnF FUF (&9 - &)
TR QA #d  wEA= A4S a3 718

g7 TUF 5823 4,346 806 376 288 12
(%) (100)  (746) (138  (65) (4.9) 0.2)

gy TH® 8,807 5,588 1,39 561 1,250 12
(%) (100) (63.4) (15.9) (6.4) (14.2) (0.1)

\99 T 11,185 5,499 1,684 450 3,504 48
) (%) (100) (49.2) (15.1) (4.0) (31.3) (0.4)

g FAEFIAHE(KATD. 5545 534

NadA drel FAunF £Y7
a

seveate g A

%
N
3
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'98d 3%

97 o]

993 7R & 8Ye

0.35%
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940 o]
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g E2 gid] '99do] 037%E MR B3 tggogE 9
0.25% 2 713

9 oh(

L
L=
o c ‘99 '98 ‘97 '96 ‘g5 “94 '93
1 530 441 521 597 621 401 260
2 454 400 477 479 584 208 256
3 528 426 528 522 626 333 322
4 531 509 606 594 590 333 389
5 633 578 704 659 653 326 427
6 707 615 627 617 651 364 420
7 779 652 775 732 540 326 555
8 800 765 892 832 613 524 732
9 797 742 881 720 458 466 734
10 622 718 780 814 573 493 643
11 719 596 569 676 636 531 647
12 794 716 628 666 743 680 633
E3inLY] 8 8 8 8 12 12 9
k] 2 2 2 2 9 2 2
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5 14568 11478 14958 8042 8875
6 16722 10260 14896 15188 8646
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F 4-25. Tk F A AEEA,

T Agrter | XY | 33 | = | agEd | FE =)

97.1
2
3
4
5 - 8539 20,387 - - -
6 - 2,699 5,600 - - -
’7 - — - - - -
8 - — - - - -
9 - 5,402 1714 27,143 -
10 - 8,324 - 2755 33,636 -
1 - 26,758 - 28,687 - -
12 - 14,008 23,429 25333 - -

98.1 - 5819 12,425 14,428 11,429 -
2 - 5.962 9,496 6,704 - -
3 - 17,479 43210 - - 30,222
4 - 63,047 79,000 - - -
5 - 14,241 22,401 18471 19,328 -
6 - 7,638 12,779 7,340 20,000 8672
7 - 2,675 6,113 5,562 6,530 8,649
8 - 5,053 3,904 7,083 4,160 5,695
9 - 3,955 18,186 6.421 6,000 12,406
10 17.177 4713 40,840 7784 - 8804
1 10,257 10,287 10,365 - - 10,029
12 14,600 13,992 - 12,991 9,985 13,190

99.1 25215 14577 23,219 15,775 17,500 16,800
2 43499 22,837 27,897 29,145 - -
3 29,030 18,802 21,618 20,652 24,666 17,902
1 65,393 26,111 38,375 45,000 - 15,000
5 74,126 25.479 - 31,000 40,000 -
6 7519 6.422 - 8815 10,321 9,941
7 11.108 3.882 - 2517 2,500 5,188
8 12,541 7.434 - 8,089 - 13,749
9 28,844 9,420 - 13,488 - 12,216
10 62,051 10,09 - - - 35,644

20(,))0'1 - 4571 5,645 - 8,640 6715

2 - 8,690 13.634 7.166 10,066 3,000
) 32,259 18,135 16,221 12,616 13,125 14,365
- 10,233 10,263 18372 9,757 10,060 8787
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7h ol FAAA kAU hiFolol ] ThAZAL el A Al H AT 199
199 2% 7tes A 10kgd 252159002 ehal el wls) b &
= 7tASR BEHen QHTdE =AMz 14577902 7H
we AR ARHANS A we AR vtRE =R b v
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N
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A= of A F3te] AL 10kg™ 10638Y o2 7letEo] AT
AR 1738 A AU =S FdnFet dduF o A A
ok AA Jetdrh o & 59 '9d 1€ HT Jlets oAl A 3 d

- 135 -



I 4-26. AdnF AAEA
TR e grnfoadze] 25 [da [+ 7o [ 25 [ [ 35| ¢4
97.1
2
3
4
5 9393 29135 6,352 78431 9,092 12,023] 10813 - 13,436{ 11,481 -
6 12,734 6,486 7038 10423| 12062 12,26} 46,411 -| 17,061 467/ -
7 _ _ _ - _ - _ - _ _ _ _
8 _ _ - _ _ _ - _ _ _ _ _
9 11,520 5731f 10000 16626 983| 11,332|14974 -| 9531] 9932 - -
10 10811 808 8824] 14178 8511 9%} 8001 8677/ 10,724] 11 412| 13922
11 13415 1560 10201 11,065 13626| 92396| 13,256 154431 10,866| 12,379 16,237 17,665
12 16460 12587 17197 13315 12312) 1280) 18429 17,245| 12,072 14,106| 15319] 19,321
98.1 2768 1256 1567 18353] 17,247 11,964| 16,677 23,378 15041(15422| 13,730| 20,730
2 31,2380 16718)  15928) 27,907 20.224| 21,231| 31,237 22.584| 19,666(19546| 35,650| 32,224
3 2354 16231]  57,373] 46625 1980]51,153) 50,309 29.461) 26,811] 69,000] 53,04
4 22,100 9937| 18778 20,197| 10,780| 22,413| 26,715| 21,064| 18 900| 20,162| 30,97
B) 13205 633%6| 13374 11,986 11,624 14289 15,158| 22,179| 1809%5| 13,289| 14,933
6 9,385 9.028 444 6983 8645 12771 7,671] 86| 10404|14,131| 8121 11,337
7 9042 9,004 9,347 950 63%] 10949 5503 8135 10,145|15734] 7398 8816
8 14,139 5361F 11476) 11,988 16842; 13524 6918 12604] 12,724] 14928/ 13913 14,378
9 17525 -1 11987 19022 19,084 15396| 13,743 17,877| 19,112|21,843| 24,156| 16,6
10 97% - 9,665 9327] 90b1| 10274] 84| 10,241| 21,504|17,337| 11,530 13,238
11 159M| 14253 13189 15349| 12,323 14,108| 16257] 14,135| 22,743| 24982 15991| 14914
12 19401 13480 12869 17.243| 10819 18637/ 18,103] 17.022| 22,147 26,141| 17.317| 19621
99.1 19001f 14045( 124360 14475 1736 17077116877 17,733 21,587 21,827 13,727| 21,222,
2 RS2 -1 191%|  42139] 40333 22,88 34.831| 39,228 22,338} 39,666] 30,065{ 40,497
3 40,038 -1 18261 44,027) 41497 2746831671 42874] 26471} 3838} 36,131} 46,876
4 39516 - 23752 404037 096 30414| 36,682 36,604| 29660] 26,838 35,347| 38,748
3 14367 1199 12086 -1 13856[126%| 14,108] 13,127 18,092| 14,330] 17,747,
6 7604 - 7004 6,046 -l 8971 678 8710| 14,960 - 7199| 7933
7 7664 - 7,252 7.3%6 - 8139 9072 8292 11,560|12,741| 9927 8902
8 19,332 -l 16840 12019 - 18907[ 12,80 11488 11,392 224K 16,186( 17,893
9 23673 - 2746 23071 - 25644(18341| 18236 24,819| 30,132 22,091 | 23,836
10 6902 183631 19127 27535 38000 27,374 -| 23013| 24.458| 37,962 26,724| 31,085
2000
1 518 16950 16417  27814| 2064| 30434 32639 22434| 23406 -1 36,073| 35,770
2 RBl| B89 - 37,574| 33427| 36845|37837| 36912| 32,346|44,100( 34,663| 33,136
3 10020 1274 -1 10721 10690| 14000(12533| 12844 15,794 29,960 9851|1386
4 10,334 9.263 - 9638 8292 11835 11,178] 11430| 11,165 -| 896611919
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ol atAl 7] wietm] AW 7hAd AHE F Aol ozt AR HEF 4
Bl AR HEE e A ZF DA npg A B gt

2% 31l M Hi vk o] TufAleA e AE&rpAo] 10kg HF AR
F 47,0009 010tk b #FH AL &9 7004, 94 16049, FETT
1,830 (AF71A 2 4%) F 27409 & ANEHA 44,2609 €}

S Alel A 47,00099/10kgoll A=AIZL FRuil& 200099 o]o]&
SE Al 49,0008 Eu AN A #u)En 49,0009 FHE =v
50009 vixlg 2o AuidelAl ofgict. Aofte 10kgHe AAE
250g, 400g, 600g, 1000g T o8 AuH A7} Yats HEH L2 o)l
54,0009 /10kg dstd 85,00098/10kg AEE £ ¥R A #uf g

. 2vlg el & olfE 2videl AW wol EI PAF, AL

fu
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ro
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of maR| wf3E 375w, 7S w3 361w, BS540, 7HS5 3.80u), =ub
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a9 4-8 =viAl BR FEEAE v

MOR | (SHANT| | SORA | ABA || ANAEONME

S0 [FE RN (PN |(AHITRYINA)
= = = =

44,260 | | 47,000 | | 49,000 | | 54,000 85,000

(100%) | | (106%) | | (111%) | | (122%) (192%)

AS]

F) 2000. 4. 11. 10kg #F. AduF — 7t&hs ZopA (ST 3 ) &

e}
o2
)
offt
off
i)
i)

Akl ARA] B FEE F F
B o8 32004 200003 4¢€ 119 10kg e HAgnsg 258A~2 38
of YAE SR Sl 80%<% 20928 wiE;a sy ol
WA(16%), Wb 1M2(4%) 2 diRE AA bR ZRieA ulb
th BERAEANAE Aol Al Rl AR 10009/10kg S F 48,000
A/10kg ol AP olwl F7F FHNMAEAL EFAHAAE FYPE 47
o2 97t gl 758 4% 9 8609 & A LEH 45220¢0)
FAE 2A sz FHel M 50,0009 FLE 10kg A B 250g ¢
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