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Summary

I. Title

Development of Practicul Nutriculture in Bandi Namul (Cryptotenia

japonica Hasssk)

II. Importances and Objectives of the Study

There has been rapidly progressing and increasing the quality and
size of a cultivation facility in domestic horticulture farms by
modernizing the facilities for improvement of the domestic
agriculture organization. However, most farmers currently did not
achieved their proper income by shorten cultivation technology
accumulated and by mono culture. It has often observed the
difficulty of selling their agriculture products by partly
overproduction through mainly mono cultivation of the leaf
vegetables, fruit vegetables and flowers in green house equipped
automatic system in case of farms especially managing nutrient
culture. In this respects it is needed to improve the farmer’s income
by distributing a hydroponic culture technology to farmers, after
selecting a new crop for nutrient culture and developing the
cultivation skills. Bandi Namul have a tendency of rapidly increasing
the consumption in comparison with the supplement at relatively

high selling prices(¥5,000/4kg) contrast to San Namul. But it has



difficult to cultivate the Bandi Namul and did not developed the
cultivation system. As a matter of fact, Bandi Namul selling in the
market are mostly collected from natural habitat. It has a problem
to develop a stimulating seed germination methods with
understanding a mechanism of its seedling. There are an extremely
important projects to select and develop the proper nutrient solution
for hydroponic culture of Bandi Namul in order to produce the
vegetables over all seasons. The objectives of this study were to
determine the proper nutrient solution for hydroponic culture of
Bandi Namul in order to characterize the practical cultivation
system with safely producing them over all seasons. And also it
has accomplished this project to distribute the cultivation technology
to farmer, enhancing their income with intensively cultivated a new

and local specified crop.

ITI. Contents and Range of Research

1. Development of a technology for producing the high quality
of Bandi Namul through all season.
a. Study on the characterization of seed germination of
Bandi Namul.
There were measured the germinating characteristics along

with a different seed storing periods and methods.



IV.

b. Study on the stimulating seed germination methods.
It were compared and analyzed the stimulating effects of
seed germination with a different methods and concentrations
treated before germination.

c. Comparison of the plant growth and yield with a
different cultivation systems.

d. Study on the methods of harvesting and packing at the

same times.

2. Development of the proper nutrient solution for hydroponic
culture with Bandi Namul.

a. Growth responses of Bandi Namul with a different
nutnent solutions and selection of proper nutrient solution.

b. Analysis of plant growth with different kinds of nutrient
solutions

c. The effects of plant growths with a different nitrogen
concentrations in hydroponic culture solutions.

d. Development of the proper nutrient solution’ constitutions.

Results and Suggestions of the Research and
their Applications.

1. Development of a technology for producing the high quality

of Bandi Namul through all season.



a. Seeds of Bandi Namul were not germinated completely
at the room temperature without a stimulating treatment on
the seeds in cases of storing seeds at room temperature as
having strong inhibitory.

b. Germination rates with a different storing methods of
seeds were observed 0%, 90.7%, and 87.2% at room temperat
ure storage, cold temperature storage, and land filled storage,
respectively.

c. It was observed the effects of the GA treatment, and the
spraying method was more effective than the soaking
method. The spraying ranged from 50 ppm to 100 ppm of
GA increased from 73.7% to 77.0% in a germination rates.
The effects of stimulating seed germination were observed
apparently in the cold treatment(0-5T) for over 5 days
after dipping seeds in tap water during 3-7days. In the
other hands, The effects of seed germination in the cold
treatment without dipping the seeds certainly were
decreased.

d. Carshimilion fiber and urethan sponges were observed
the effective usage as the culture medium of seedling even if
perlite and vermiculite were good materials for the proper
culture medium. In the results of study to determine the
proper harvesting time, the quality and yield of Bandi

Namul was great at between 50 to 60 days and at



between 60 and 70 days after sowing, respectively.

2. Development of the proper nutrient solution for hydroponic
culture with Bandi Namul.

a. The acidic nutrient solution was great for hydroponic
culture with Bandi Namul to produce the mitsuba.

b. In the comparison of plant growths with a different
nitrogen concentrations in hydroponic culture solutions,
the plant growth was greatest with the ratios of NO3-N
: NHs-N (6:4) nutrient solution to play a role of NH4-N.

c. The SJU nutrient solution was finally developed as the
proper nutrient solution for hydroponic culture with Bandi
Namul. The constitutions of SJU solution were consisted of
10.5me/ ¢ of NO3-N, 2.5me/{ of NHsN, 3me/ ¢ of POsP,
5me/ ¢ of K, 4me/ ¢ of Ca, 3me/ ¢ of Mg, 3me/ ¢ of SO4-S
2.5me/ ¢ and theoretically the osmotic pressure was 0.745

atm.
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7 oAR %E YE A Y

AAANE 98 JAzaz gednd FE8 FEAR
(50x20cm)el ¥ g UyE FE 50, 100, 150, 200, 250, 3008 A
19984 39 209 Aatel APHAT

FABelt Yamajaki HFA(HEAS) 1/228 AAF AR

on WjNZAN FANLYE HHE ALFAT

GdooHH wA A%
WAs AAE2AH oo, wuFeols, BAS A, v
SEA, ANDEES FARA FEE FEAR(0x50cm)ol = 53}

Aom FAL Yamajaki WF AL A&t AAF A3t

3. 2% # 2%

7hoHR BF 9%

M UEe 45700 #I o)A oF 2EYLE Hi| o
Fol A7t Fo] Wrh =¥ WE YW Z7]7 FEm
UE 24389 277 902 soAE AZPez Aot

2 AP AHoME ddsdRd FALEQ 250F/10 'm® 7
A 24 stedx W B 2dol Hol7t YU dHHoz

3% UEs} FolA4E 23 EWHY F5L Bz Fas

s

4% dedcd 2 AdedMe 208 Fol 3" E AV



AAE A Aok AAT. WouE me FANAE RG]
15-2007F $£85E 72 e vy HEFUEE 2509 A
E4AE 2%ae Aol vgAdsgn wehA.

38 AAANE S YAFE ¥ AL T, ARE FRA
ME 2 ASols 582700 2 2% 15-20cmAA 5
Faod Avsoiotdnz od Fee AW BEE 50F

/107'm* =7 A7sidn 42 =Edd.

®.3-1 33498 45

3% 9 % (ea./10 'm? 50 100 150 200 250
) 9.4” 10.7 10.9 10.9 10.8

2% (cm) N
15.3° 18.3 203.7 21.6 225
2.0 2.0 2.0 2.0 2.0

q+
4.7 4.4 4.3 4.3 3.8
0.21 0.22 0.19 0.20 0.19
A A} 2 (g/Plant)

052 0.32 0.25 0.21 0.18

z) 4th Weeks after Sowing

y) 7th Weeks after sowing

., gAgng e A
FZo vixERE SBAES Hd 2 AN FolE, AL EA
f+ BRIl A 7 B&o] FEEAT<aE 3-1>.
AN HelolE wixle YnbEe SHE wiXl2 X¥stEo] gled

walo) gito] BHT FE FE

oX

= 4T Bl e wiAolth



2y, BAY AS AR UR Blke] W wdden A4
of Teuel AANT T BEYel UT Fatel Bugel U Ay

g etk AAEE HHuAE oo 2ad Baol AT

HEpe s

29.3-1 S84 wjAd g2 JS3F v

BAs A A= Y& 3Py 27| FEF FEY F
7t dY™ AE ool R Foo] o) WFHol #2 I
o] AN

HFAX dixe AlHE FAXE 3HoZ HJoAAN FANIeH AF
5ol FadlM 2dHe 22 &Fo) AAFo F{o] FA gt

FTHH oz Adste 2 9 HeolE wjAJt FEE Wi E A3}
i ddsRen FHAEE AR A 2EA e R

Mol ot #E7t5d0l AAHE WiAlZ Y.
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£.3-2 S58& W2 gy Ee] 243

WA | 23 em) LR Lo (;ilflljo
HelolE 9.6 1.0 1.59 0.24
WofFelolE 10.3 1.0 1.59 0.24
B Azt A 8.9 1.0 1.66 0.18
AL EE 105 1.0 1.76 0.22
Sl gAZX 7.0 1.0 1.65 0.13

=2 1998. 1. 16. ZA} 1 3. 6.
HelolE 10.6 2.0 2.0 0.42
BoFeolg 10.0 2.0 2.1 0.44
3 A 3k 7 10.1 2.0 2.2 0.42
A2 S 9.8 2.5 2.1 0.43
S gAEX 75 2.1 1.7 0.31
Rz 6.1 1.9 16 0.23

a}% : 1998. 3. 6. ZA} 4,17,
HelolE 10.8 2.0 2.4 0.48
¥ofFeolE 12.8 2.0 2.9 0.80
B A3 DA 11.1 2.0 2.8 0.58
AL E S 10.1 2.0 2.3 0.36
S g2 ER 8.8 1.9 2.5 0.33
2% 4.1 1.1 1.2 0.1

oZ 1998, 6. 20. A} 1 7. 20.
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1. Ne

A REIRYE WP AUYTL A sFo] T2y
Z2u92 249 4% suAe TosEe o AL
© eTsm ALAFAM A0l 24 W FAael £9
ANgE ddolth P @ NHABRY FRY 2Ee QAR W
ANE 2FAS I% N2 dehds Ao YuHoln ByE
e otg7tx Y 71Fel 4AH AN Fow wel WAY 3
F%e Iusss AMgEos dBgs g aUch

JEg BUEe FERus 53 A6, BR4, 48a w9

2712 %, 49, A4E 59 E4 B 8o W Faso
2 Agel s #oug FAAue HA 5878 FHE)
CEE IR R

2. A8 2 %9y

1998 349 299 % H 64 19%9 Alolo #IF ¥ Auwj dFE=
s R 233 22L& vusdd. AW EL A3 5cm =
ZtAd FEo HegolEE Y MYy E FTAE XTEY I58HY
HFetd FHI F g2y FAdo HAsA AP NFTH2A 2

AHAYE 12x12cmE SFom FABeAE 108 F4 F 50
FA stgom ¢ 5oy Fedol HEE BT,

HE
o)
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3. A% 4 12
233 YAFS A5 ARL5E 323 FAsdon
3 1 AgS %F 609 o FFEH WA e
gozAe] 9% FAL HEF 50602 53

272 Qe Al 509

T 39.5%, 708+ 176.3%, 80¥ T+ & 1816% ATt o3 2

2 oFo] Bol FAL FAIYYE 50-60Y, FEFS F8
Algttd 60-70d A=7F ¥ 78tn Ad3d £+ Qo
¥.3-3 A7 JEA 54
ieds (}c_rf) L (;(Eglla:t) (k;_/:ﬁ:)a) TEAR
50 213 33 15 1,102 39.5
602 29.2 46 3.8 2,793 100
709 406 5.1 6.7 4,924 176.3
802 46.4 55 6.9 5,071 181.6
.34 A5YSFE FAF /XA
eSS o 2 972 3 A 2o
50 43 3}z % 3}z
609 %35 35 * s o
704 LR ¥z 2E €%
80% %3 43 wE 22
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1. A&

T

A E ATAHAZ o7 AN E FAHRGE wjgA e

A 2% Y/t F8 REolgtn Az,
FA Aol o] &= WYL dNHoT AF By YRS F
F Ffstdotstn 1 Fr1ELE oA GA L5 o] 23E
g9 Fr FF7 &0l FeHodol doh. =3 2B {8
o] o] FHHolUA Bolopatn stestHE AtEe ®EsL He A
of vtgAstt. T3 F7tY Al stHo] HHFsn F1lof
§-o] st of g},

s 2t dYde A8 7MY o] 1 o ofs)n
HA7EA LxE gAY 2H4ED A= F 3009 F HTUH "
=3
Zefoll A AEo S B MEE G Ao T A
ol @ol FaAEHT glod Asr FHo B AFE o] 3§
= At

Hoagland7} A8 dA AL dE stHA =43 Hoagland &
Hzo FAzxHdog 98l 21 F Z4F 489 2% 82
gao] AL Ao AT LA E FF A A(AAGAEH,
1984)3% 0], 3 T AL wiFA(LAANEA, 1993, 1994)&
MEstd 2RI, 71et FE(H 9 o], 1996 ; =9} o], 199 ;
2 %, 1996)e w3 AA AL A, e XA HEIFAG.

Z (19972 A FE5FIE AT SAA HHES MLt

oo gz AuE FAZRAANFE A)E Rasdd.

2 K

i\;l.
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ARJME ok MU AFA HAAANE F-stn A,
$28 589 $BFFo ABHD Jov FAHu FIHAA
T FEAAIE0 &yEogly.

19679 AN A S Tt A AR Az Y FAA ¢
A e A I Aol ¢ 100ha ol el AF A} Fsl
g3 glon dFE Avsrsie 7193 7R &9dH o

AusEe FF3S A(@E)AAAS (A EAE dEdn.

2. Mg 2 Wy

2o Aujel AT FAS ALyl Hatd 71E9 4F
FAS FAGA vrAFE FHGFAG,
FAIE wjFd e Ao Yamajaki AL AL (el YMolz}
2 @)Y AFAFE(YLoletz ), U2 &= Sonnaveld*
el AFAFE(SLolgtn BEEY), I LAANER EEIEA
(KHES&t 2 2@ F)S A& Ao

skl ZAol AMEE A 15 2EE AdE AHREATH

AEgde 3F 208%F vduEy 24el 1v AAHUS w
ol F B (Grodan, 7.5x7.5x6.5cm)ol 554 o|2 & Zetx€l zjuy
Ao 2pAL FA ¥ oo WA It

Aujra e owe 8% 4% NFT(Nutrient Film Technique)
g3ty on 2ddgs 29 FARAE AHEEq B B
ojol] ot wogk 8-133 FTH 8T

43 Fod A9 HEeHs gL gARa=

n
et
AN
N
H
d
a<h
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bats
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e
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fu
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SEE HAdgolES X2 sy AL T Yoy H}E I
2% 25cm FEZF 2 W AW g Fro ojAste APt
kAol 574 A4 stgew AdPT 1F

d NHez AKZAE dtHen AFAYS fsd AEFH

2
)
ng
H—1
rlr
=y
|z

o

£.3-534A49 5223 (HF 204 F)

z% 23 27 rg4 2%
2.4cm 0.84mm 0.83mm 1 7.1cm

3. 2% % 1@
b AR BS

2 ANEE <HFE 3-T>H 2L xHo2 4

ofN
o
=
o2
2
o
o}l
>
ol
ok

o HguEe Ko vie £34E vlu HEFAG.

¥.3-6 A wWiFYde] =4 E (me)

u}i;; NO3-N |NH.-N |PO+P| K | Ca | Mg | S |EC(mmho)
YM 9 15 5 7 2 2 2 1.6
YL 6 05 1.5 4 2 1 1 0.85
SL 19 - 2 105 | 9 2 2 2.3

KHES | 12 1 5 6 7 3 3 1.8

Mol $F5Y AR 4SS YMAH KHESH o4 F339

om YLHAA 7 AzekA dego



¥.3-7 Ag 71T g dd A, 98739 A3

4 T d¥ZHo] (cm)
v g o

5/16 |5/2315/30| 6/6 |6/13|6/20]5.16|5/23|5/30| 6/6 {6/13]6/20
YM 30 (3414711495368 (45|84 1(13.7(21.7[23.4{40.0
YL 25 (1341411475462 (37165|84{15919.9,344
SL 24 138139434857 (47|86 (12.1/18.2|20.0|355
KHES 27 |36 |44 147 152|160 (50]|821136(19.8|22.434.7

BouEe Qe sue) dwel 349 adel gelden 3%

oty ztzte) 2ol 2@Wol glow @yel Lot 239

AdRE] Q 2EAEE 569 AEN SN AT A%
e z7%H PAAoz VAT 64 139U, *3F 732 o F
de A8 AFHA

Fad AR &S YMT 9 KHESTAA 71 ¥3535A

on QMe YMTFE =4S YL YLTE 234, SL
3 KHESOIME 4% Ugoel Bouge say sye

KHES7F 713 £dxz A4 H Ao,

NF71 Foll AEREL 3FF 10F A 7 FHEHT A

[}

L.

Fapgon @ Tr@ EWE e o 2097 oAk,
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35.5

YM
YL
SL

+
HES

no
(o]

Stem Length(cm)

10

16 May 30 May 13 June
23 May 6 June 20 June

8 3-4 HHY JED| FI12 ZAIH Bst

NE RN A2 3352 4Y 2AA o7t fEH
e WeBRE 2Y Fdel el FAHAew FF AEH
$3e 2WANE HolF4 Jde B deA A7 s91

ool Az AZ4HUG.
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g, s 3z
a4 Aol BUAHnYAE wOuTe FuPPe Agrs

45t 4kg, &2 15

,;_
119]
ofN
o
§L:)
>
k-3
Hd
o
o
2
i)
¢
l.,
%0
Ko

wouge 4832 2oy AsdME AL YA Fo T
ok G},

2 g BAY 429 Fdoz woyEe AWM 2
3 g%ol FEsdd YMAL T KHESH FolA 3o &
stool YLAE T &30l 7% Rk,

<E 3-8>¢ F% 674 £AHL AT AHoA 10a%
2187kg® F ol YMTFoIM 7+5 st

A AFAMNE B Ee Ao FEAH wHAY YHZ

A FFed ot FAHHT AY.
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o
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FE8FE ¥ol7] AddAMe FErE dRHH AT F
7t @AY 2 FERL FUIAAT FHo dAdHE A
b 2REG. A% F712 245 AGF7 AR v
7t AAAY £719 ARl FAEGA H2z FIFAH) & 7+
g4718 493 daHo] Aot

¥.3-8 wjgdd FIFuxn

Fresh Weight Yield
uf &

¢/Plant Kg/10a Index

YM 4.34 2,187 100

YL 3.29 1,658 75.8

SL 3.64 1,835 839

KHES 4.30 2,167 99.0
28 Ry wouE =AY AR 2w ¥ F4E
2 o] AAste FAE YM, KHESE dl&& ZAgoldey

SLe 2 wigdd uvjdd deof FAZ wkew YLo| 7
B 4F 4=71Y FFHE o 345 @ 65.5% =2
Ug9o 7hARA7E F2 o] HERZ ST b
3t Qo] F o]l ol Yrte AT ARy Auwrigd g

A7 99 Waqol Aon wAAY,
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¥.3-9 uwjgad q3} AE7|9 F Fy
RrHees 2 227 YR HAF
uj oF o (g/Plant) (g/Plant) (g/Plant)
YM 2.85 (65.7) 1.49 (34.3) 4.34 (100)
YL 2.27 (69.0) 1.02 (31.0) 3.29 (100)
SL 2.26 (62.1) 1.38 (37.9) 3.64 (100)
KHES 2.81 (65.3) 1.49 (34.7) 4.30 (100)
o A4
AMAHA A3 CGR(Crop Growth Ratio)® NAR(Net

Assimilation Ratio)2 M2 vty = A¢S Yet il

veEATG AgEte
AL MM
$2 Ueudn

EERCE LR R

LAI(Leaf Area Index)+

Agolyoed YLAYTT 27]|FE $7]77

< AR Qdsto FHA

94
7t R ey

p

b A A4 ¥

YLAYTE

et o,

m 5t CGRel
552 o] Fd
#< YUetE NAR

T AFgolAn. A5 JAHD

= 4 3

AY3re

494 #27

A e FF 4F 3
Zadd: 7

e 2

RS
=




20 20
LY
&'\
15 15 4
3 >
© he]
c <
8 10 8 10
< <
K = "
3 i
5 5
0 . 0
16 May 30 May 20 June 16 May 30 May 20 June
23 May 6 June 23 May 6 June
YM solution SL solution
20 20
©
¥
N3
15 15
> \'\?P x
© [0
< o
S 10 / <
:< g 10
"(5 < A-
it ®
5 s
5
0
16 May 30 May 20 June 0
23 May 6 June 16 May 30 May 20 June
YL solution 23 May 6 June
KHES solution
a29.3-6 wIEAdE, AS5A7E LAEAF A F)9 A3

oo o] 717F] oju] g& AT HEL

B&o] AxstUY YLAZFAA 4-6F Alo]o] NARe| &4 Y&
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WEg FUsel AHast d%sm Fdol v Aol
)

ge At 9ES KT Bagel Aok

0 50
40 _e & 40
é ~ n_'}?
3w . B
:c» I~
O

3-4w 4-5w 3-4w 4-5w 5-6w 6-8W

YM solution SL solution
50 50
40
40 ©
— '?‘
3 30 =
° >
3 s 30
€ ]
o £
5" 2
z 20 Al
o g Ke)
10 ©
10

3-4w 4-5w 56w 6-8W
YL solution

3-4w 4-5w 5-6w 6-8W
KHES solution

9. 3-7 WESd, 45A71d Bduge] CGR(AZER) W3l
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A
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A
6 \ 6
§ 5 \ g 5
=~ (3]
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= o
&q) 3 E 3 19955595555055955555500 5557, "”o'v'u'c»u”
<C é B A A Ay,
< 2
2
1 1
0 'o;uozutzz;f'olnézlléooon'iz ]
0 3-4w 4-5w 5-6w 6-8w
3-4w 4-5w 5-6w 6-8w .
. KHES solution
YL solution
9. 3-8 wjgAd, 54719 w29 NAR(&=F318) W3}
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A 44 By E A3 %Y 244A4¥

1. g

AZAE EAstE o2 o 609 F ol davt &9
Huden 489 FF4 AKA7, AAY Fol waty o
ol kY AolstA dEldt. AEY K gFoz I
g C, H, O, N, P, K, Ca Mg, S9 tt&d4ae Aoy atx gt
A5 A Ko w=A HQF Cu, Fe, Mn, Zn, B, Mo, ClI
T UFdLE Fetoq 7 169283 39 54+ 94224 Na,

Si, AlSol 2aA k. I AT ofu AZo] Yoj M= Co I
Br, Se, V 50 A%c] 22d A% Ul A2o oAz o
BY AT AAHWA ARR F& | zto] Wo] W AT

2ol AEsy garggol A

o
lo
i)
He
N
Y
o
o
2%
lo
(-9
ug
5
Q

ofubzt 7] (ilF, 1976)& <FE 3-10> M e oy

ofy

oo
rr

i)

E G stEA 1-2F FHoE wFAFT Fa

=
=
FEFwWIH FFAENLM) 24, PAY A2E 7

—_—

ToR

olr
oL

o 4gs 4% A FLEE(/WIE meHAZ A5
o o =7k 1 489 AHY FAz4o AU G 2
du ¥4 yEen YAGE £¥o §52L Ux, L, 6 F,
A Azd R ASYA, AY LT Sl mAN AFHAD §
FHRREMY BE olg AAsA obvste FL7 Aoyt
n/wel HE A AHDZ oA 4B HA FAzyoz
2 5 vz dgon Fed FAz4e VA

Ay A7 WA AA wEe 2 B3 ASE 237

o



2o 14-16¥7F 2 Aol HIFscn A,

X.3-10 7% A29 FF.2AA5=(n/w, WK H K, 1979)

- 4 o Al 7] NOs-N| K Ca |PO4+-P} Mg CEC |NE&#+

—————— me/§ --~---- me/g | A &4
o £ -3} 13 6 7 4 3 - B
L2 9 8- 5 13 6 7 3 4 70.8 B
EnE & -3} 7 4 3 2 2 53.0 C
g 7] F-% 5 3 2 1.5 1 63.9 A
5 % % -3} 9 6 3 25 | 15 | 46.1 B
AT4F F-% 6 4 2 15 1 69.6 B
E A F-F 12 8 4 4 4 70.0 B
7b oA & -8t 10 7 3 3 2 49.4 A
T T F-F 7 5 2 15 1 445 D

AA7A LEHD 249 Gdd FTHRY stz £ Fo
93 Knop(1861, 1865) i sik o] Fo] Sbhirner and
Lucanus(1866), Tollens(1882), shive(1915)5 o] 2 ¥ on =
5] Hoagland(1919)} & ol A7t = dFAee V|2t
ALEE R A

2 AMEdMe ddUEY AWK A vjFAdxH e b

71 93l SJUY 1359 252 A ABsg).

i

2. As 2 9y

Zb, W uE AE Fdxd AdY




B U g Aul g Fdoz Hud A4dAE& Yamajaki(YM)H %
A2 ZA3¥ SJU(Sangji University Solution) No. 13 SJU No. 2
A FASA AF E FIFRAE AT Ay L 42F Zgx
8 XE(HZ 4cm)ol HeEolE(NoDE AL F 59 FA77 29
19i7b M708 209 2389 8 XEQ 554 o]4% F NFT#
Zat2E Fdo A Ao FAXL 30W/h 53 HE9 Eol

ool elatel @ ST 158 FAF 4587 FA Az

A2 399 ALVES FYss] 8] NOy-N : NH, N
0 42 z2Ws NgsRed e g

b &€& 10 : 6
o2 YMAEL ALg3tArt. 24 98 v &8 =AY 8o

, 812,
KNO3, Ca(NO3)z, 4H.0, NHsH:PO4, MgSO4 - 7TH20, NaH2PO,,
NH.C], K2SO4, NaNO3 15 Aoz A3 Ao,

3. 43 2 33

MR Gd A Y
gz Feis A2 24T SJURY ZAL <E 3-11> o YehiAn
wjoFaly o] & (Cation)/o] & (Anion)el ¥ & YMao] 12.7/16.0
Qe st SJU 1942 12/14, SJU 24& 145/1652 T4 3%ch
AAbo] 9l& o2 HESJLE SJU 199] 15, SJU 29| 1.8
ol 7] AEEE SJU 190] 15, SJU 2% ] 1.8mmho°|t}.



E.3-11 SJU WigFY e =43 54
Equivalent YM [SJU No.1{SJU No. 2
Compounds {Mol. Wt. Solubility
mg/me --- me/{---
KNOs 101 101 1:4 7 5 5
Ca(NOz3)2: 4H20| 236 118 1:1 2 3 4
NH4H2PO, 132 38 1:4 - 2 3
NH4NO3 80 40 111 5 3 3
MgS0Os 7TH20 246 123 1:2 2 2 3
TA GAE AKAAEE vmetdE dix FAd YM H 5o
Sjudlo] Mmd ¥38 Az Jeho A 4FHAxE F
A FHE Aojrt Aoy 6F A e AdE7Y Hojd AR
o] SJU 28l G353t
YMe o] &g 2897kg/10a thH] SJU 14 FFAF=Z

107.8%, SJU 24 & 1235% 2 F 55 A .

¥.3-12 g F59 vy E S
A 45 = A4 652}
AE7 L2V AAE = AEV | HEVI A AE
Wj o | Aol e d Z o] # 71 g 4
(g/plant) (g/plant)
{(cm) | {(mm) (cm) | (mm)
YM 95 1.6 3.7 18 22.3 2.6 5.2 4.02
SJju 1 9.3 1.7 3.7 1.7 23.1 2.7 50 4.34
SJU 2 10.2 1.6 39 19 235 2.8 5.1 4.97
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Yield (kg/10a.)

2500

2000
YM SJU 1 SJu 2

29.3-9 A ¥9E +F

29.3-10 ®wHIFY FHE WAUYE A5
( %F 6574, #2258 YM, SJU 1, SJU 2)

..57..




v

FF
(g/Plant)
5.13
5.47
5.60

gl O A O
BeTE A

(cm?)
113
138
149

Aol Aol FEstAH.
Gk

o
38.5

2.6
2.6

2.7

Aol FHuE 25

X

A7t 0% R =71 A

(mm)

= o} ¢f

(cm)
385
42.1

AE7] Hol | UE7] F7
40.0

A4 FA2 WOUE ASEH(RA 6573

K 7777

\\\\\\\\\\

//////4

\\\\ 77 % \\\

\AAAA

& 7777/ \\\\\

\\\\\\\\\\

5SS ¥nPdE Jd A

4439

(NO3:NHa4)
10 :

I FAYE Ryl
Aagdz FUEAG.

&x.3-13

o
=

~
8 9

(

~
o (@] o
i

-—

wo) ybiay jueld

AL

B 3w
7 5w

a9.3-11 24 98 ZA3 Bgug 239 W3



149

. —

//

m\\\\\\\

c 150

B3v N7w
2 5w

...59_




A 4% FAAN 57 AFAE

BUUEel BY AFRME JAAY AHERA AR 5y
ku s

e B o) NEd BY ATE AY AT Adolg. 1y
Fugd A 2uA o] FrlH oz AR AL
[\1_—9-;—\_\:‘ L84 [=aae] AA

2

2 A F7H7F 4% 7 el ol & 5%t Fl 4% tol A AA
EFe) dFYsst 2AgudE AHolth, 53 ZAelM 24y
He RF7I€S FoeA A& 23 EGY dFFHAH "ol
Solglon @53 AsAsE Y 2 220 Hu o]

7 JleEn Ree Zodo dFEHAUYH.

oldeolAen FAEAAN FFol 700ppm ol E2AM FI] B,

R u g Aol oM ol2g FAHS sidstn nFR

oz

rlo

AE A Jles Agstn BRFs7] Hstd U AFAE

2. A8 R ¥H

ANEAW Age gou wuuE AMFgel Y dE 57
a7
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ANEEZe FHT NTE dA2Y olA2H F719 vl
92 sy en ¢ AHL 23Imi2AM ¥ 7bY uld
8t Zhol FAAu) AJH S st

AujFa e HolE wiR Aol on FAxul AA2LS A
oz AW =(F 60cm, Z°| 50m, ¥°| 15cm)E UHEXL
e Hdz weEtd Z2g. wWEde HegolE(4E, Noo DE
Agleon HegolE wiz Hols HAHBE 282 WXt Wi

:LHU

4o FFHE(T60w/M)E ° &3l 2E %) FRP FAsd oA
HeHoz 39 HES sgom FABL Foog FAYRL gb

0,

A& Aol vjdd HY B3=2 eHu 4 FHd =eHY
AEHog FARAR 3gHo AFTFHEF UG
g s ofupz7 A(HAAE)S AHEstA T AE L 1998d
39%H 9¥7tA A
1997 99 Tl AAAAAM AHFT AAL FAE ALA
Z ATt 3Y ¥ F ¥AF o 259 RASAGTE FAE
AWol Aui = FFALE 85x12ecmE 3o FHHEAH.

3. 2% o 2%

2 A7 AHRE w7t VAL E }EA AFAYE 4
9 A £839 vuAdHe <F 4-1>F Zo.

FAA AFEHANAE 1371 HFF 1,800kg/10a%] dzt 6
e Aot EGAN FrtdAME Av) It dds
2

c@ue 727 448 dBgoen 4z FIAFE AR

o)
Uy WA 82 vasd 2 EFARAA HY A4S

o] ¥%3AURA 19 EFAuY F2ZFAFE 10022 FHS



Ae EFAY 23 FrtAlAME 63.8%, 3dAdAE 468% =
dx8 %o gAY 9ol FAAH B TRAHE
77k Ao
157k EgAuel meted B W] xF
7t 4oz waAD Frhe Aol FsAh
52053 EZTASENEC 2A%d 25248 ¥ 29
S5 A waxd Agoz FAMu AZTFAH o
INABE 2= FAHUG.

FAAE FItAA AdE DYy Zol EdAuiel Hdto 9

dge wrte F29UE J1FGL Edel BE A o7t
glov §3% wxFHs gAHY FAol 4t Ao B
2 daeln oy HANE YA e 250 u
o @48 mold Aoz WAL
AzAEel BAsAd Fhe FAdANY ARH o]

IRAeole 78t 7t o4 &3 ARE AFAds

1o

Bgeld 9 Bkl old® AMLPE A3 AfaE A

30
o
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E.4-1 37 AFERFH AR 5749 £8}F v
137 B SR ¢
PR R 4 258% | Laxa
S E R
Kg/10a/13] kg/10a/\d
AFANEE 1,800 6 10,800 133.4
EdAuiA 1,619 5 8,096 100
EZAHB 1,292 4 5,167 63.8
EGauiC 1,262 3 3,786 46.8

A 1da Awiszh, B 2da Auls ok, C 0 3d A Al E ot

E.4-2 S/ ASXAI dutsste A48

b ERR 2w s 5 AEA S
AdFAEE 12,150 4,096 8,054 126.6
EG A 9,108 2,747 6,361 100
EZAWB 5,812 2,335 3,477 54.7
EZAuEC 4,259 1,960 2,299 36.1

A 1da Adisst, B 2da AuE s, C 2 3da el st
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M 5 & 7ltli=z3

ik
0l
0%
e

1. 7l &

2 d7Y 238 89 oA JIdEFHE 9IH 2

ZAAR SdM SOy E Ae) w7 25FHA 2A Jlo
& Aolg. 2 A7 ZAHAE Frtol BRI At dFAE
FAE 2} FFR L5HAXM o 30%HFE FHEE FAF}A
ool olgg Ade WMHUE AN w7t FdE VAL
T FEAeE F7HY Ve EG A5 A A4 E Aot

SFHAM e BHAA Fgd ¥HU¥E F A 2o}
EAT ol £ 3y, FA 2@y & 7FHEstd A w7

o 71€% RIS 7 AuiE NP FESHA oj&E R

A3 A SddME FAAME T FEF AEESE ALY, F
=z

s Jdon FAAuE T dF Aol twstA H=

Bt u g AR dEo] AtE Aer Jddy.
FHQA WM dA A4 FAZ dFHIdE v B
ot 7189 H&o2 EGY FRIYALN EAE FAAH 7
9o Bgo o3t H2E ez 7ideEd.

ok AUEY dF WO UEY Auibol FYEHo] JNE A
A7EA 7L e EHE oRAAES e Adstd AFEA AT}
FRog e

i
of



Al ool Jl&RFad By
F45Y o8 et wrug FAH

sted A% 7ieAgE &8stna ot
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1. YUY EHFEASEMEHE
(715 : 10a)
3 =5 ] - e 4 JHY) | F %) °] 1
2| # &4 2 71 o | 10800ke 1125 | 12,150,000
5 A4 F O o
% 7 12,150,000
2 ® ® | 180 dt 1,000 180,000
274428 | 300 M/T 3,250 975,000
| snava -
s @ w 6% 96,200
G o | A s 94 33,840
S B -
g » A A 7 1,850,000
A% T 4 -
3 g | HETE 925,000
CERER T 738,000
£ 8 -
Ak 7l &F 8 F -
¥l 2 4,098,040
=l 2} i
2 & x 7y k<) = L= Pd
o o o
iy A 4,098,040
2} b x F ow) 34247 |9 3750 540000 |'d1444)13
of 2500 495000 |3198
&5 A B oy
DR LAy
EX A2 LAy
A 5,133,040
& 2 9 7,016,960
A 5 8,051,960
5 7} 7} 2]
T F 9 & (%
2 =5 & (%
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2. ESMH] 1HA 7

(71% : 10a)
H] = | T g4 M| E A (9 i
2| & 24 2 7 o 10,120 900 9,108,000
F | F A4 F 7 A
< A 9,108,000
z 7 15042 1,000 150,000
5713 8] 5 4) 120,000
RESERED 200,000
Y Tl o W 239,850
° | B2 s 124,250
I - -
g A A B o 1,147,900
. as 3w -
° . s 74tz 225,000
G 5 A12 A7) 540,000
F g -
A e 82 -
"] A 2,747,000
a9 a4 =
I & x g oy k1 o g Az
o o o
l A 2,747,000
A 7w ow 400 A1ZF | & 3750 656,250 |%175412F
o 2,500 562,500 |4225
F+ 5 2 £ 4
DAz L AN
EX 2289y
7 3,965,750 | 400 A3}
& 4 9 5,142,250
A = 6,361,000
®= 7 b A
&+ 9 & %9
A = & (%)
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H] =3 L} T Z g 7K |E A" 9 I
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1% 8 B A 9
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2 = vy 120d¢ 1,000 120,000
F7128] 5y 96,000
_ | #713u8. 80,000
A5l 4w 128,400
B 99,400
A F 2 H _
A A A 7Y 863,800
3 2% T oY -
o | HETEA 225,000
B EA 27y 722,400
A g g oy -
] 7l & & F -
A 2,335,000
ey A =8
g = o o g Az
] o o
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b 4 U= ) 276 AIZF | & 3,750 465,000 |'& 124212
o 2500 | 380,000 | 152
& 2 E vy
i P BB =
EZ AR 2 A
A 3,180,000 176 Al
& % 9 2,631,750
2 = 3,476,750
L] B4
T 9 & %
A2 5 £ (%)
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(71 : 10a)
v] 3 | T FE JHR) [ A 1
z F 2 2 7 oo 3,786 1,125 | 4,259,250
F F A F 7 A
3] A 4,259,250
2 2 4 90de 1,000 90,000
F7149 g5 102,000
- fr7) 2 g0 120,000
I 78,000
"l F g sy 74,550
s oa o -
& A A g 784,450
o ! A% T -
° ) ER R A L] 225,000
CERERER) 486,000
N 9w -
v 7l 88 8 & -
B}
A 1,960,000
Q= =
g = gy 7 g A1z
) o o
7 1,960,000
2 7b = 8w 219 A1z | & 3750 | 416250 | 11141z
o 2500 | 270,000 | 108
T & A & ¥
DA LA
EXAE S A
%) 2,646,250
& & 9 1,613,000
A = 2,299,250
5 7 7} 2]
& F 9 &
2 5 & (%

_76_




	00000001
	00000002
	00000003
	00000004
	00000005
	00000006
	00000007
	00000008
	00000009
	00000010
	00000011
	00000012
	00000013
	00000014
	00000015
	00000016
	00000017
	00000018
	00000019
	00000020
	00000021
	00000022
	00000023
	00000024
	00000025
	00000026
	00000027
	00000028
	00000029
	00000030
	00000031
	00000032
	00000033
	00000034
	00000035
	00000036
	00000037
	00000038
	00000039
	00000040
	00000041
	00000042
	00000043
	00000044
	00000045
	00000046
	00000047
	00000048
	00000049
	00000050
	00000051
	00000052
	00000053
	00000054
	00000055
	00000056
	00000057
	00000058
	00000059
	00000060
	00000061
	00000062
	00000063
	00000064
	00000065
	00000066
	00000067
	00000068
	00000069
	00000070
	00000071
	00000072
	00000073
	00000074
	00000075
	00000076
	00000077

