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ABSTRACT

Lily is one of the three major cut flowers in Korea and is an export strategy item with the largest
export volume of cut flowers overseas. More than 95% of the export volume is exported to Japan.
But it is traded at a price of 50-70% compared to Japanese products due to the remarkable difference
in quality between Japanese and domestic products. Lilies exported to Japan traded at a high price
witch has thick and hard stems and larger flower buds. But lilies of cultivated in summer season have
disadvantage that stem hardness is weak, the number of flowers is small, and the flower buds is
small and the ratio of high quality product is lower these reasons. So it is essential that quality
standardization and the high quality production techniques to improve export competitiveness. In
addition most of the cultivation of lilies in Korea is carried out by the soil culture. But there are
problems of salt accumulation, soil nematode damage by continuous cropping so it converted to bed
and box cultivation using artificial medium. Box cultivation has the advantage of avoiding soil
sickness by continuous cropping and intensive control of nutrient and moisture supply. But artificial
medium in the box is dried faster than soil and required technical conditioning. In box cultivation
techniques that improves the stem hardness and the size of flower buds required in order to
strengthen the competitiveness of cut flowers for export. So this research was carried out to
investigate the box cultivation techniques of high-quality cut flower by nutrient and soil moisture
supply control in Oriental-Trumpet hybrid lily “Zambesi’. In the second year summer experiment in
fertilizer solution nitrogen supply reduced 40% at Oweeks, 2weeks of flower bud appearance and no
treatment in order to determine the timing of controlling nitrogen concentration. As a result degree
of stem bending was improved 67% at Oweeks of flower bud appearance treatment than no
treatment. In the third year summer experiment nitrogen supply was reduced 40% at Oweeks and the
moisture content in the medium was increased by 10% at the flower bud appearance in order to

determine the effect of the nutrient and soil moisture complex controlling. As a result in the
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treatment of 60-70% — 70-80% flower bud length 25%, flower bud width 35%, flower weight 27%,
and stem hardness improved by 12% compared to conventional practice. In box cultivation the
proper moisture content for the production of high—quality cut flowers is judged to be in the range
of 60-70% before the flower bud appearance and 70-80% after the flower bud appearance. The
hardness of the stem and the size of the flower buds which are important factors that determine the

grade of cut flower lilies for export are improved by controlling nutrient and soil moisture supply.
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Ade EEL27t 23 E717 s T H7HE A Aok 27] A oA
2o do}t FHL B At 283} A5 WA, A, FH, A E-7] (pre—shooting) o= 7412
ATFAL htH(Hong 2012; Ko et al. 2012). W29 &3t YAbe 4, vrEAu), g 2
AAAE = 2] FEHH(FEEA, 2013) HFE BEF WALR o|FojA L rh, B =
Hldshe- 2o A 39 o] Aulstd AF A B Hasol o7t AR ek (FXA, 1995 ;
TA7IEHA, 1995) EG AS w6, dF FA 5 2A7F def FES 8T HE 2
FAAE 2 eI Qe FAloIH HiAE = o Al 3] EoF Ee3tet
8E HYUSHA FABEAL F U7 v x| oA FURE AlH| 171 $1gkeltt(Nelson, 1991). A3
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% AAE 52 248,

(A" 2) stA Al 7]zte] 2 BE 2 A=A FE S WY 24(2018)
SHA Ajuil= 20189 74 25¢ef st ow Aw B WS A 19 SAAe} 5 st

ANE 3) &4 vy d3AQuE Sl dad & T35 248 Al7] 7+78(2019)
w2 AT FHEsY7Isd 3 2404 20199 49 20 skt AR *lfﬂlﬂ & Y3t
Qo A= ZANES TGO 2 ARSIt WA W S REAS FEoto] A 24407
T 2435 U] AR A9 65~85% M el Bejsigich A4 R 33 2ES 98] FAY=
A& 27)15E g A7) ZUed Wy e gdoez Auistiln Ay Adae 3F FA A7t
Ae Zd=d ¥y v FAS atg] 4 Fole d2d FERE 40% g2 S Fassih
E3 AAA R A A AVIE FEEE 0F, 258 sty 2%, A5, 374, A, 3F, 4
7t 5 A 9 d3 EAI AE U NHS, NO;, PO &5 o2 d3e AL,
H 1, Lg| ¥ xME
Yo H2EF st2|gA ™ H|2H(g/ton) 32y Y F HI2Z(g/ton)
Ca(NO3)4H,0 287 142
KNO; 258 258
A NH/NO; 90.1 -
Fe-EDTA 20 20
CaCl, 69.0
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QUHERS HEZSR St2[gd ™ HlZZ(g/ton) Stzlgdd = H|5EH(g/ton)

NH/H,PO, 32.3 32.3

MgSO,#7H,0 171.7 171.7

CH4N, 1,000 -

B H3;BO; 2.0 2.0
MnSO4+4H,0 2.0 2.0

ZnSO47TH,O 0.22 0.22

CuSO4#5H,;0 0.05 0.05

Na,;MoO4+2H,0 0.02 0.02

A" 4) A Uy A3 A3 244 F&E 35 22 A7 #9(2019)
SHA Al 20194 69 1099] Sagon AR L W AP 39 FA Aue FAst,

(A" 5) A v AAuE AT &, &8 5% A" &3 +%(2020)
£ A AU/ E S LU 20004 28 200 Aotk Bd A% Ao
F A7 F 25A 910 28 e TAE E5%
60~70%, 70~80%, 80~90% H ¢ WolA dH sadS =25 = A
o|F 10% sEF= T7HIA 60~70%—>70~80%, 70~80%—80~90%= ] stoitt,
b

T 34 Ao
12Co0 4 1493 HE971S AAlstgon of o AR U gue A 33 FAstach B4 F 47,
6%, 8%, 10%0] Aol 24, 9%, 4%, A% 59 4% 542 2Asg0m 29 v, 29
Zol, 3% 5 Ak EHL f3do] 2SI £8 AE ) NHS, NOy, PO/ 5 ol e

oL RutE I U S o] &3l HAEIY

A 6) stA Y8 HIpAuE 9T &, +&8 5 A a7 +78(2020)
st A 202049 89 5ol wstdom A= @ wEe AY 59 FA Auet St

X

ot 9l &

(HIESDE: ¢5 L2l TEX =3 MA4S
A 1 A A 71zt w2 A= 2 AEAH R F WY 24 (2018)
7t M W A2 EY A

A FE2 12004 2693 E2AE sdskden T A2 $ (3 22 79.7+14.9¢
93.8+1

A =
oA 93.8+18.1go2 AAIFol 18% F7IstAt.
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H 2 CEMA 250 A M 72 SN =

22 X2 A TF&(9) H78(em) THFEA(cm) T1(cm) T3(cm)
il 2. 22. 79.7+14.9 6.3+0.5 5.2+04 48+0.6 18.0+1.2
< 3. 19. 93.8+18.1 6.3+0.6 5.7£0.5 45+04 189+1.6

Lt XHuHZ|Ztof e ASH| Ml S ZEAL

A e st Aujel o] 29 HMIHE 3= HA T 350 20 42.1£85ecm= A 249
37%, 670l 101.0+12.1ecme A3} A4 AH 249 89%7H% s},

# 3. AR Al ZHuH 7|20l wHE el H3t
=% (cm)
3F (HE=) 63 (HEE=) 9 (HEE=)
42.1£8.5 (37 101.0+12.1 89) 114.0+7.9 (100

$A39 562 AT
& BsI, BH 67 BRS] Q2SS A5 A4l e At dlael gl
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o] 2o} A1
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R ARl 2

H 4. SAHEE Al Rdi7|Zholl E MHES 2l Bt
4 dHS (9)
- (HEE) 3F (MEE) 6F (HES) F (HEE)
A5 100 32.5+10.6 21 94.7£19.7 30 147.5+26.4 34
=715 0 53.6130.1 35 171.0£55.3 54 232.8+103.3 54
7= 93.8%18.1 0 69.2+11.7 45 51.5+£9.7 16 47.8£9.8 11
Rl 93.8+18.1 100 1553%£39.8 100 317.2%£65.6 100 428.1+128.5 100
H 5. SAXHEE Al XHHHZ|ZHoll E HEF 2l W3t
as HEE (9)
(HES) = (HES) 65 (HEE) F (MWL)
A5 0 38113 14 11.3£3.5 18 19.1£4.8 26
=75 0 9.7%6.1 36 43.3+16.3 70 50.1£25.7 67
T+ <+ 164%32 100 13.7£3.3 50 72+1.7 12 5.2+0.9 7
T A 164132 100 27.2£6.0 100 61.8+£16.7 100 7441274 100
A5 979 Ao AAF(E 6 AHEH 4AHE 141207, TAYES 0554022 ey 494
i) F999 AAF v&L 3999 AFE DS AYFS 160£3.1, TAEL 10142002
A diHl 63% vleol ek A ty] FAAL] sl Wob AAHQ FE FHLR o dH
H 6. S Al M 7|kl E Fel MHES H BEAQ B
2 u g MHZ (9) E4 (SPAD)
63 (HES) F (HEE) 63
s 9 0.29+0.1 (25) 0.28+0.1 (20) 38.2+6.3
= § 0.59£0.2 5D 0.55+0.2 (39) 41.5+5.1
4 9 1.16%0.3 (100) 1.41£0.7 (100) 44.4£57
B 7. SAMEY Al Muh7ziol e FY R FEQ HE
ZE (cm) H= (cm)
* g
(HEE) F (HEE) F (HEE) F (HEE)
st 9 (49) 54+1.1 (34 1.6+0.2 (48) 1.7+0.3 (36)
= 9§ (66) 10.1+2.0 (63) 23%0.3 (66) 2.940.5 (63)
4 A (100 16.0£3.1 (100) 3.41£0.6 (100 4.6%0.7 (100)
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H 8. SAXH Al x{uf 7[Zholl E HE L pH, ECS Hzt

HoHE HolA gFter ECe A% 3Fdle |
A5 9Fol= 1.84£0.3dS/m= Yty 7|7ko] Aagte] mhel golAe FdE HAH.

0.1dS/m 9L

pH EC (dS/m)
3% 6% oF 3% 7 oF
6.0£0.04 5.9+0.08 6.210.11 1.1£0.1 1.1£0.1 1.8£0.3
Aol W AR O PR B BAS B A% ATl BB A% R 297163 ATsug

T A3 A el Ao A

=]
e
s

=

A
I_/;_;él oc}:

[e]
o 352 & RAMA AE W FAHE 9)-2 15.2439mg/LE A 9]

714438, 28.1+9.4mg/L=2 BRI, 2¥a Al = dad 2 3% UF
Fsfor & Aoz AhE T

B 9. SAME] Al ZHH 7|ZHol @E HE W EAE 02 el Hat

NO3~ (ppm) NH.* (ppm)
35 65 95 35 65 95
15.2+3.9 7.1+48 28.1+94 0.22+0.07 0.47+0.08 0.24+0.05
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QIAHE 10)& 350l 19.59+2.39mg/Lol Rl H 650l 20.50+3.23, 9Foll= 19.65+6.0622 L}
U AA STt 5 AASH fA =l o] AT FaE= ALRE Bt Z4E ol 35ole
21.52+2.43mg/L, 6% 15.42+1.90mg/L, 9% o= 35.64+6.26mg/Lo2 HAH o] 35=0]A] 63717 =
Hasitt 6704 977X = F7Feks FAE Uetdlth AS527| 5o S SH7] o] %ofl= Sl
FolE= Ao R wokETh

o

H 10, SAIME Al ZHH 7[Zhol|l E JE W M I HE 0|2 E Hat

PO, (ppm) K™ (ppm)
3% 6% 0% 3% % 9%
19.59+2.39 20.50+3.23 19.65+6.06 21.5242.43 15.42+1.90 35.64+6.26

o 2Y[ (R 11)2 3590 3.62+0.67mg/L, 670l 3.77+0.67, 959l 5.79+1.792 E4 =)o
6F o]F 2 o]23gko] FUtEE AoR Hol FAA U] A 6F o]F o= FoEgo] FojEE HoR
AZYE Tt 24, SHal G4 o] AE U ke Auf 77k AY4E Elete Ao R ey
TEEFED o] H2 AoR Btk
11, SAREY Al " 7|Ztoll o2 AE W ZHs 2 olayE ol sk HHE)

Ca®* (ppm) Mg?* (ppm)
3z S 9z 3z ES 9z
16.19+2.32 19.30+4.97 27.62+7.49 3.62+0.67 3.77+0.67 5.79+1.79
H 12, SAHXEN Al XHEH 7|2t 2 ME L & 2 HA0|R29| SHEF M}
5042 (ppm) CI” (ppm)
3x 63 9F CES F CES
21.53+3.37 36.25+4.81 43.584+5.69 31.12+4.06 33.08+1.92 40.99+15.31

(A# 2) sHA A 7|zt BE L& % A & T+ HY £4(2018)
b M T2 B A

T AA A FZGEE 132 12TCAA 1497 WA e
81.4+16.4g01 A 94.8+13.9g0. 2 AHZo] 16% Z7F5tich.

c

H 13, ‘HHA EZo MM M F2 EH ZAL

22 Xz Z A T7&(9) H74(em) ©HFEA(cm) T1(cm) TZ(cm)
A 6.19 81.4+164 6.2+0.5 5.4+0.5 45+0.4 18.2+1.4
ex 7.2 94.8+13.9 6.2+0.4 5.5+04 43+04 184+1.1
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Lt. XHHHZ|ZHoll [HE AlE
SHA| ue] Aot Ajuof glof

A e S ZAL

ZA(E 14)9 #H3h= %

J4] 3 350

z27}o] 52,145 7cm=z AA 24+

dEl 65%, 65°l= 70.2+5.8cm= Ao} A HA| 24| 88%7H4 A8t At.

# 14, SHAIZHEH Al XHEHZ|ZHOl (HE ZE Q| Hs}

=% (cm)
3F (HEF) 63 (HES) 9 (HEF)
52.1+5.7 (65) 70.2+5.8 (88) 80.0+4.4 (100)

YA = 6F
J8 2. SHRE Al xHER 7|24

%71 EF‘- —TLEL 3FE
%ol 78%,
Eo}oﬂ EH‘ﬂ‘:'ol 3 o l—rﬂﬁ—‘lﬂi :OI HJ_v(ﬁ 16)¢] ¥
ok 35 Foll 98%= 22 Aol o|FofA= As s, (T el 22 FA &
FE Aot fzba] BAFT H2T HE AEH R Aol ?301] °‘t °1‘°k‘:'°l 171 ‘“’ﬂg}
AGE B5E A8 akEe AS sk, F58 H2 &7 #
& °olFo] o Zl”‘:‘ A5E 350
A& 159 35 FAA HH Al %‘—
iPoli HATh o= 5

% Fo| 1992 Z7tsto] XHHH 3%

o L}EM ygo| 2
= geod

A HHH Ao B4 3
27)0) uek 323 o]
Azt SA A A

HollMe =71 Al &t

oF
=
ool Xio} azi gk, %
Al
o

ﬂ
old ool AR Lol %49 oF dee in} #ehe Aom
7|2 Qs 27 A peloh QAo FoT AT Helxw o
S o] o] Rojxok T Aoz AZE ULt
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# 15, StAIXHEY Al ZHEHZ|ZHOl W2 MHMS 2| Hat

ag MHE (9)
oF (HE=) z (HES) z (HES) z (HES)
A - 100 43.949.0 26 74.5+15.1 43 12534237 58
=7]5%e - 0 56.4+17.9 33 50.3+17.0 29 57.7+21.0 27
T 94.8+13.9 0 70.0+12.7 41 47.5+8.2 28 34.6+7.6 16

A 948£139 100 170.3+320 100  1723+36.3 100  217.6+442 100

H 16. StAIZHEY Al RiEHZ|ZH0f 2 HA=S2| Hat

Qs UHEZE (9)
(ES (HES) z (HE=) z (HE=) z (HEE)
A4 - 0 5.6%1.1 18 8.2+1.9 28 13.2+3.1 43
=7]4%e - 0 12.4+54 41 14.1£6.2 49 13.1+4.8 42
T 16.842.5 100 12.4+3.0 41 6.5+ 1.4 23 46+1.4 15

A 16.8£2.5 100 30.4£7.2 100 28.8+8.4 100 30.9+8.1 100

S|

—

=
=]

ol
A

Lt RiEH7 |20l 2 dE W &=

pHEE 17)= Al 713te] uhg 2 WetE HolA] gsken ECe A% 359l 1.4+0.2dS/m 1L
B 6Fole 1.4104dS/m, S 970l 1.440.1dS/m= Vet 1.4 W2 AAsHA BA =T

H 17, SHAIRHEH Al RiuH 7|Ztol| HE ME W pH, EC2| H3}
pH EC (dS/m)
3F 6 9= 3F 63 9=

6.09+0.34 5.91+0.07 5.86x0.10 1.4+0.2 14104 1.4£0.1

O:

Au 350 Aad o] FF(E 18)S AR A A& W Fito] AEHA ghgton
Z¥7F 4.66+2.02, 3.10+1.88mg/LE EHRlEglet, E3F AR E o]2o HA 4L 7|7
ool Aad ofidwgol ddjixer 3 Jlow sttt

SA A Al AAke] FF(E 18)2 S 3500 15.2439mg/Lolem 63, 950 27t 7.1+£4.8,
28.14+9.4mg/L= lH W aHA AujolA= BAE, 4.66+£2.02, 3.1041.88mg/LE EA o &4
Al 2o sHAA Al Aad FRY F4TF HS AT Aer FAE

F

ol

131‘1

EIJ..»—A

H 18, SHAIRHEN Al XHEH 7|20l 2 HE W AR 0|2 Eo| Hat

NO; (ppm) NH," (ppm)
3T 65 95 3T 65 95
ND 4.66+2.02 3.10£1.88 ND ND ND
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Qlikel BhEF(E 19) A& 3—r°ﬂ 21.84+3.02mg/Lo| 912
mg/LE et A% 7|3be] Aakate] uhe gra

o 65ol= 10.35+£3.66mg/L, 9Fl+=
4+1.21 =
%‘?:_‘?E e e

AL Hyon 2 olesrE

B 19, StAIZHEY Al ZHEH Z|2tof] M2 HE W Qlit H ZF 0|2 &g Het

PO/ (ppm) K+ (ppm)
3% 6% 9% 3% 6% 9%
21.84+3.02 10.35+3.66 8.04+1.21 28.55+2.82 21.93%6.00 16.00+4.47

25 (E 2002 A 3FollE 4.92+1.01mg/L, 650l 6.41+1.72, 95Fol+= 5.71+0.68% L}E}
won @A o] 33 65, 95| 77} 43.66+6.34, 23.34+9.45, 19.49+4.55 YER 2| &H 0

S
#Hastnt sHAANE] Alol= AL e QAL AE, A G449 dEFGEE 21)0] FAsteE A k%
HY=d ole o852 1202 s FE9 AyAo] G777t o]F ozl Jgd AR dter)
H 20, StARHE] Al ZHHH Z|ZH0d @2 HE i ZE 2 O0ia4E ol &gk Hst
Ca?* (ppm) Mg®* (ppm)
35 6% 0% 3% z 0%
21.03+3.21 22.89+9.06 20.39+2.63 492+1.01 6.41+1.72 5.71+0.68
H 21, stARHE Al XHHH 7|ZHoll 2 ME Lf & 2 FA0(29| gaF Ht
S04~ (ppm) CI” (ppm)
35 6% 0% 35 5 =
29.10+5.24 20.29+6.41 25.18+4.43 43.66+6.34 23.34+9.45 19.49+4.55

A9 3) A v AANE A A4 SR T3 248 A7) +9(2019)

TE& A3 U9 24E A% $8% a4l HHEV|EAE)S wol7] & FEEAE
S dad FEE 40% #daAA FFshden da Ao A A7IE FEstLAt SEPAYE
7|EOR 0F, 232 AEE ST 27] A2 2hd AY A 27] Al 717 Foll Aad R
3lafo] HEsle] L3 ZUEYHE Y| mEdo| = jH]E_?_l Q4E 1,0008]H-S F7ksto] A=
sholch 38 g4 & dad RS 29 A2 FLedHly Yz o)A dadEE 50% =
olal BEJF gl Aspdw o R HEsto] ATt
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5.8£0.0
5.9x0.0
5.8+0.1

ot

k=l

5.9£0.0
5.9+0.0

e A E W pH H
pH

=

[

=

2 HA X2l Ao o

of
6.4+0.1
6.410.1
6.4+0.1

p|
=

o] a7}
A9 A5

|2
ofF &4 05

SEL
2

=

=1
SAAHE Al Ao SR T da Aol w

22, SAMHE Al EA
19] EC=

ofF &9 27

3

EC 4.6dS/m& =3t} ECE

1
.

2] <]

—_

3
il g

%

xr
g

™
|

—_
o

N
)

N
._OT

4.6+0.4

=)

=l

3.1£0.5
1.1+0.2
3.1x£0.5

MH & W EC H

EC(dS/m)
0.4+0.0
0.4£0.0

=
[

0.9£0.1
0.9£0.1

2 HA X2l AZ|of ot

of
2.8+0.0
2.8x0.0
2.8x0.0

pN|
=

7] Al 7]

=

2]
o9 £d 05
2

2|
Z

=

-

23. SAH] Al Ea
o7 &9 2%

A=

=

H
3]

= A71GEA S

9

#5037t 5

tgouf stof Bairt 21

9

| &5

ﬂ
HH
ol

TR

333.3£39.3
126.7£39.3
193.7+44.6

235.6+55.7

A 2A =0 e Aot Aol 7] A
78.9£29.6

el &E W NOs™

NOs (ppm)
39.3+43
39.3+4.3
39.3+4.3

=
—

16.1£1.2
16.1x£1.2
16.1£1.2

g

A
2 HA A2l AZ|of ot

oF
15.2+4.1
15.2+4.1
15.2+4.1

pN|
=

A2 E skl Afu

2|
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NE

)
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=

235.6£55.7
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A X2l Al7|of o2 xHul AE W PO B Bt

E 25 SAXME Al 2AR AE ZHA
PO, m
H 7 4 (pp )
0F 3% 5% 7% 9F
S g 49.4+7.0 0.5+0.2 20404 8.0+0.9 7.0+1.3
38 &4 05 49.4+7.0 0.5+0.2 20404 0.8+0.4 1.3+0.2
318 ¥ 25 49.4+7.0 0.5+0.2 2.0£04 8.0£0.9 3.9+23
HE A2 E Al IITEA £ 59 ZEGE 26) T5Fo] EA4E o HI Ao ZFol2o]
S8E AoR daETh 27 AE WY I FHoR QE ZE o] A 27| AEAY S5
Ho] 33 o]Fo= WY 2 FAFH UL
H 26, SAME] Al RAR A2 ZA X2 Al7|0f W2 Kuf ME W KT SHEF #HE}
) K" (ppm)
2|
=S 3F 5% S ES
k] 624.84+9.5 15.742.0 242409 59.8410.0 69.5+7.4
38 23 0F 624.849.5 15.742.0 24.2+40.9 15.0£3.5 244+14
stE] &3 2% 624.849.5 15.742.0 24.2+40.9 59.8+10.0 349+12.1
AREAQl (3 27) o9 HA T+ HY= &F 50~80mg/LE FHA o 2 AlFe 4 HA
Aog HE Y 84 Za o]29 ko] WA AU A 2 7H A HE W =84 e
o] o] F7tsk= ALR BEAE v Auf F7o= 2wl A=A 47 gaske A Felskith
H 27 SAME] Al RAR U2 ZA X2| AlZ|0] T2 KHH ME L Ca®t g2k 3|
Ca?* m
. (ppm)
=S 3F 5F VES CES
g 48+0.8 6.840.4 212424 59.9+8.1 88.8+7.7
s8] &9 05 48+0.8 6.8+0.4 212424 145453 42.6+2.1
318 &9 25 48+0.8 6.840.4 212424 59.9+8.1 65.9+6.6

up1dl o] 2(
AEAlol A= A

3E 28)2 A Al A" 713t B

5t 1.8~21.7mg/L Mol FLE8HA A= o Lre]

A5 71t 5 A FeEe AoE AAEH

H 28, SHHH Al AR A2 ZA X2| Al7|0f W2 K] ME W Mg®" S B3}
Mg?* m
A 2 g (ppm)
= F 5% % o%
e 5.6+0.6 1.840.1 5.5+0.6 13.5+0.8 21.7+2.5
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A g
0% 3% 5% % 0%
3 &9 5.6%£0.6 1.8+0.1 5.5+£0.6 3.6%1.1 10.3+0.6
3E &9 25 5.6%+0.6 1.8+0.1 5.5+0.6 13.5+0.8 14.5+2.0
AABHE 2ZIA) 7] 3HAF o] &(3F 29)9] A FA Aul AF oA FA el o] AP F7] =7t
Z7FelAh A 57 33 471 Zastyh
H 29, SHMH Al AR A2 ZA X2| Al7|of 2 K] ME W SO &2k H3)
) S0, (ppm)
X g
x z 5% 5 ox
k! 17.0+3.7 44405 112413 39.7+3.6 69.2+8.1
stg &9 0% 17.0+3.7 44405 112+13 7.0+2.0 240+15
stg &9 2% 17.0+3.7 44405 11.2+13 39.7+3.6 378+4.2
Ha o] 2(3E 30)9] —°r FFTE 1Y T E AE oA

9] g oo
A7 Aol %

225]o] o 40~80mg/L
|gst=e] A9oE the] Ash Aol Lmw=

FANE AR

o

AHESEIL Qlo Urﬂl Azt uf ol = o] g4 o] o] & EA7}
H 30. SAXHEE Al RAZ X2 ZHA X2| Al7]|0f 2 ZHHf AE Lf CIT & HEt
) CI” (ppm)
X g
ES 3F 5% IES 9F
FA Y 682.4+7.5 38.6+3.3 80.6+3.1 29.2+45 56.0+5.8
3E &4 05 682.4+7.5 38.6%+3.3 80.6+3.1 34.1+10.0 437+114
3E &9 25 682.4+7.5 38.6+3.3 80.6+3.1 29.2+4.5 63.8+15.8
Lt HAE AR ZA X2| AI7]0 TE AlSH EM HEt

o A2l 7 Aolg tehhA gokon B3 EE F A2W PR FF
47k 240 ALl GFS A e AR ekt

E 31, SAE Al AR AR ZhA M2 A7|0o TE x2E HEt
B 2 (cm) / HIE (%)
~ g
z i i i e
. 23.4+5.0 58.7+7.6 92.4+8.3 103.7+11.6
=34 100
22.6% 56.6% 89.1% 100%
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=% (em) / HIE (%)

~ g
3% 5% 7% ox Ly
234450 58.7+7.6 90.6+7.2 102.1+10.5
23 0% 98.5
o &9 0% 22.9% 57.5% 88.7% 100%
234450 58.7+7.6 92.4+823 103.6+9.4
B 99.9
o E9F 2% 22.6% 56.7% 89.2% 100%

# 32 S A HAE AF A M2 AT|of IE AEX FAH Hat

HHE (9)

2| 29|

=S 5% £ 9 HIS(%)

AP 24.6+6.8 626134  924+207  89.9+122 29.1

B3 %79 15.6+8.0 402+14.1  139.6+44.8  183.0+47.9 59.3
o 51.4+11.2 48.1£7.9 38.3+9.1 35.848.0 11.6

57 12314377 15094314  270.3+61.4  308.7+77.2 100

A|AFER 24.6+6.8 626+13.4  841+150  86.0+13.7 289

g 29 E7)%e 15.6+8.0 402+14.1  147.0+44.6  171.24305 5715
0= 2 51.4+11.2 48.1+7.9 42.1+11.1 40,7479 13.7

254 12314377 15094314 27324628  297.9+488 100

A5 24.6+6.8 62.6+13.4 92.4+20.7 84.9+12.5 29.7

e 29 E7% 15.6+8.0 4024141  139.6+44.8  166.4%69.2 58.2
25 T 51.4+11.2 48.1+79 38.3+9.1 345+6.6 12.1

54 12314377 15094314  2703+61.4  285.8+59.1 100

AR AE A 27) A 712t % A4 el o] glof FUEY WY W Exronc)
A4 G BA FF0H sot L3k QAEo] 7} AR AVIGH 40)E NEoE
447 FE FF B4 RUS s

Th AT U2 ZA Aol Alo| B2 AE L o2 st

Ae712E 5 pH MBHE 33t B4 G FEA7IA G RALANAE B8710] ol Fel
deh gacs A% ugon sheEd # 4L Be G2 ALl 4F olF pHel 2

S o

H 33, SHAIREY Al HAE AE ZA X2 Al7|of THE R SE W pH B3}

pH
X 2
0F 3% ES 6% 8%
FA g 6.4+0.1 6.0£0.1 6.0£0.0 5.8%£0.0 54+£0.1
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2.0dS/m oo =

X g
0F 3% z 6% GES
3= &9 0 6.4x0.1 6.0£0.1 6.0£0.0 5.81£0.0 6.0£0.1
3= &9 27 6.4+0.1 6.0£0.1 6.0£0.0 5.8+0.0 5.9+0.1
S Aol A9E AFS FA Auet vissigow ANA A% /1% B ECE (F 34)
1.2dS/m o142 fASHITh 3127 e Z1zbe] HEE T o FF 847} FAs) YRR @
g A FFS BolA Fe THeY 9L BA At 2ol BT
i

H 34, StAIMEY Al RAE SE HA X2 AlZ|of T2 AMEi & W EC HEt

) C (dS/m)
X 2
= KES VES [ES Z
e 2.8+0.0 1.240.1 1.540.1 1.440.1 214023
sl7 &8 05 2.840.0 1.240.1 1.540.1 1.240.1 1.240.2
slE &9 25 2.840.0 1.240.1 1.540.1 1.440.1 1.4+0.1
A 9L oA Al AlE RFA A&x7] A EW AA FEF(E 35)0] Wot AEA A AA &
FEFo] - w2 Zo2 dy o] S Ao B AFgET 52 FeFe] A4 SR FaAET
dast Ao AdEl) &, oA AAlE 25 A4 FFE& So|A] &2 FAT A HE U 57
A7 ghgko] wof A3} %Z‘ S AslA7]= QRlolS Aoz HAoEH
H 35. ofAIMHY Al RAR A2 ZA X 2| Al7[o T2 R AE L NO;~ &tak Hst
) NOs~ (ppm)
X 2
= 3x 4% 65 F
e e 15.2+4.1 33.7+14.4 76.7+5.2 93.5+7.9 152.1+22.8
skg] &4 05 15.2+4.1 33.7+14.4 76.7+5.2 72.7+£4.3 38.6+15.3
sig] &9 25 15.2+4.1 33.7+14.4 76.7+5.2 93.5+7.9 74.6+9.7

SHA Al Al o= =Y 84 ik 36)0] A AEHA =t sHA Al Al izl ofgt
27] 9T GG LR AT s S| A= W 84 A 1zde 29 A= AAH .

H 36, SHAIRfE] Al RIAX X2 Zta HMa2| Al7|of W2 e AE W PO & Hst

3 PO.* (ppm)
A 2

F % 4% % z
g 49.4+7.0 N.D. N.D. N.D. 0.340.1
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3 PO.* (ppm)
X 2
o= 3 4% E =
skE] &9 05 49.4+7.0 N.D. N.D. N.D. N.D.
sl &9 2% 49.4+7.0 N.D. N.D. N.D. N.D.

& B871210] Aol wh gasie
2484958 FUA heht vl 44 2]

ﬂl\i
3
o o
1o

H 37, otAIRNHE Al RAE X2 ZA XMz Al7|o mE Ml SE W KT et Hat

A 3 K" (ppm)
oF KES 4% =S =S
A 624.849.5 20.9+2.2 20.8+1.6 18.9+1.6 16.8+2.1
stg] 249 05 624.849.5 20.9+2.2 20.8+1.6 18.6+0.8 16.5+2.3
stg] 249 25 624.8+9.5 20.9+2.2 20.8+1.6 18.9+1.6 15.5+1.9

=

ol 0] FeFCE 38)2 TN 7P B Uehon] SuEd 0704 g 2
1928 0% ALolA B4V A BAT A0 Bolth Aol L 2719 ARE P4
geiA gliul A%EAL AT 0% A TN Hatzo] bg $4% Ao ekt

H 38, SHAIRHE Al AR X2 Zta XM2| Al7|of W2 K AE L Ca*" EE Hst

A Ca’* (ppm)
oF KES 4z 6% 8F
A 4.8+0.8 17.7+2.4 24.0+3.2 29.0+1.1 50.6+8.0
stg] 249 05 4.8+0.8 17.7+2.4 24.0+3.2 23.0%0.6 223433
stg] 249 25 4.8+0.8 17.7+2.4 24.0+3.2 29.0+1.1 29.8+2.1

a5 G 39)2 0F00A 337 = Haste 4d= EHon 1 o|f2s 74, 3t
29 257 A2lde S7HAAL EEE 0Fole A9 HeE HolA| .

H 39, SHARHE Al AR X2 ZA M2 AlZ|of M2 K AE L Mg* S Bt

- Mg** (ppm)
(0= 3 4= 63 =
Sk 5.6%0.6 3.9+0.6 52405 6.840.3 10.8+1.1
3 &3 03 5.6+0.6 3.9+0.6 5.240.5 5.4+40.2 54+09
3tg 29 23 5.6%0.6 3.9+0.6 5.2+40.5 6.8+0.3 7.0+0.5
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H 40, SHARHHE Al RAZR 2 ZEA X2| Al7|0f W2 XHHH AE L SO, &2F B3}
_ S04 (ppm)
A 2
F 3F 4% 65 z
S g 17.0+3.7 1.1+0.6 4.0+0.6 3.940.2 6.3+1.5
sig 29 0% 17.0+3.7 1.140.6 4.0+0.6 43+0.8 8.0+1.1
skE] &9 25 17.0+3.7 1.1£0.6 4.0+0.6 3.9+0.2 6.2+0.9
H 41, StAIZHEY Al RIAZR AR ZEA X 2| A|7|0f T2 i AE W CIT &2F Het
3 CI” (ppm)
X 2
0= 3F 4% 6% 8%
e 682.4+7.5 42.0+2.5 36.7+2.7 36.4+1.9 34.3+2.0
skE] &4 05 682.4+7.5 42.0+2.5 36.7+2.7 34.4+0.7 35.442.1
stg] &4 25 682.4+7.5 42,0425 36.7+2.7 36.4+1.9 33.5+1.2

Lt ZAR AR ZA X2| AZ|of TE AMSH EN HSt

stA eejde v A3; Aol A shE &d 25 Ah FES 40% F45t0] 35T A=
A FES FolA Y= FAF vld] 2GR 42)2 2.5% S7HE 84.8+59cm AT,

H 42, SHAIZHEE Al AR A2 ZEA X 2| Al7|0f M2 xE HE}
B =Zt (em) / HIE (%)
2|
3% z z 8% e
i 37.2+6.4 54.4+4.8 80.9+6.3 82.7+5.2
3g] 100
45.0% 65.8% 97.8% 100%
. 37.2+6.4 54.4+48 82.2+6.7 84.845.9
slE £49 0F 103
43.9% 64.2% 96.9% 100%
o 37.2+6.4 54.4+4.8 80.9+6.3 81.3+6.4
skE] 293 03 98
45.8% 66.9% 99.5% 100%

A WA FGE 43)2 15.2% 5748 124.4419.2¢ o]lew 7|89 A S 18.9% 573t
93.3+26.8g ol o L AAFS 7.2% FA-2 31.3+£6.0g01 T A (& 44)2 =3 0570
ALAS 40% A4S Aol A 8.6+1.02 7H AA Yepg o g4, Z4= A7 Ahol& U
EFY 2] oottt SHEAH(E 44)S FAH T A 8.6+1.7%2 7HA ZHA el e Astzhe 31E &3 0
Fo A4 FES Zj*iAl{ 26.0+83= 7HF Fth v A3t £ M sa3t 7] A= E
Bl = A3 (E 44)2 67% FE ol AF &4 d3 YulE HeiA= 3E 28 o dad ¢
S £94 Aufst= Aol axprt £tk
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H 43, otA ZHHf EAZR AR ZtA X2 A7|o T2 AMEX A HEt
MH =
M 2 2 g )
3F > 63 8% Hl2(%)
A5 324492 46.1+9.2 91.7+15.1 108.0+16.6 50.1
o 7|82 34.2+14.2 81.6+30.2 89.2+25.8 78.5+22.2 36.4
A
N T+ & 57.8+9.7 50.5+10.7 39.847.3 29.249.6 13.5
A 124.5+284  1782+415  220.7+30.5  215.7+38.2 100
A5 32.449.2 46.1+9.2 94.5+16.1 124.4+19.2 49.9
37 23 =752 34.2+14.2 81.6+30.2 97.9+38.6 93.3+26.8 37.4
05 T+ & 57.8+9.7 50.5+10.7 42.1+8.4 31.346.0 12,6
Z5A 124.5+284  1782+415  2345+488  2493+46.7 100
A5 324492 46.1+9.2 91.7+15.1 115.9+18.8 51.2
37 23 7|52 34.2+14.2 81.6+30.2 89.2+25.8 81.7+13.3 36.1
25 T+ & 57.8+9.7 50.5+10.7 39.847.3 28.9+4.8 12.8
A 124.5+284  1782+415  220.7+30.5  226.5+46.1 100
H 44, 5HA THf HAR 22 ZEA X2 Al7|o mE M ZE
, =% 44 g 4 —— SO
A 82.7£5.2 7.940.8 48.1+7.9 3.84£0.9 8.6+1.7 155+7.9
stg £d 05 84.8+5.9 8.6+1.0 49.0+8.5 3.8+1.2 9.5+1.5 26.0+8.3
s8] &9 2% 81.3%64 8.0+1.0 482475 3.9+1.1 9.6+1.1 22.2+10.4
ol E4E Faxaof e L2 Eel FF Hla
EF —Fs}7}
100 o -
827 813 40
80
— a0 ;-.
§ w s
0 40 0
¥ A
20 10
1] 0
FH2 sfz) @ ¢ s3] 23
R o s P
O3 3. otA REi Al AR A ZA X2 Al7|o 02 EHS FE H|lw
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(Ag 5) &4 yz ZAstAuiE Y3t &, =8 B3 A a3 +3(2020)

A A Al g Ao mE AL EAGE 452 AHEE 80~90% AHEldA 24, A E7], 29
AWAlE 4 AE5F 25 7P 3A depdoy 480 545 450 EHUSE skt
H 45 S Muj Al ‘EHHA" ESQ 42 XM2lo IE Me EM

_ X8 MHS(9) o8 HES(g A7

2|’ ZZHcm) it

e, &7 z o =7 = (mm)
1 92.4+7.7 72.1+18.0 75.1+16.0 10.9+2.5 7.0£1.2 6.5£0.9
2 103.8+4.6 91.8+12.7 77.2+15.3 13.2+2.2 8.3%x1.9 9.1£0.6
3 105.2+8.3 100.9+25.4 86.7+9.2 15.2+3.9 9.9+1.5 8.8+1.0
4 101.949.3 82.7£17.8 799+11.5 12.7£2.6 8.8+1.6 8.4+0.8
5 103.6+6.6 89.7+£19.7 80.6+£13.1 13.2£3.0 8.7+1.7 8.4+0.8

z A 2 ZA T 24N T SAT AAEA ] g vl
1 60~70%, 2 70~80%, 3 80~90%, 4 60~70%—T70~80%, 5 70~80%—80~90%

S (FE 46)9) 49 60~70% A 2= 103.0mm, 70~80% A 2]= 116.9+82mm¢l HHd 323 A

A 60~70%% Aufstct7t 3 F 70~80%% %, & d5= =9 AgdA= 134743 Imm=
ety stEgA & oF 8 T3S 5YFE Ao] 329 o] A& dAZ AFgS nAE oz

3ol g,

stE|Z % 60~70% A= 26.9+4.7Tmm, 70~80%+= 28.6+4.9¢1 ¥FH 3= A 60~70%= A Hh
49+2.

aihrt S EAY T T0~80%= %, SE IS 5 Ao 3 02 UEL Sz 7| HE
T A7 FYE R Auiste A b Aso]l XEE & 5 Atk
H 46, S Muf Al ‘HHAT 259 g4 Mo 02 XMt EY
X Eas =] (mm) _ * % (cm) 2st4% st
M) 2 Z Zo] Skl (cm) (cm)
1 49408 103.0+187 269+47  147+09  68+06  9.0+07 19.7+15
2 55+05 116.9+82 286+49  153+08  6.0+10 105408  19.2+22
3 5.6+07 139.4+34 341+16 140406  7.2+04 108407  20.3%2.2
4 51+10 1347431 349+20 139403  69+03 105407  19.0+17
5 54+07 12034104 345+64  133+04  71+04  108+10  19.7+08
7] FHL pH 588 A5kl FFatden AL 337 Asatlod BE AeolA 12577
6.5~6.8% EA =t eejdd v Al Al A pHe 5.5~6.5 =2 dHA Sl A A
Aol A% sEEY w4 BAHNeH s4A A Aol WA YEst
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B 47, SAME Al gE XM2lof OGE HE W pH Het

pH
S

0 3 6 8 103 12%
1 5.8 6.8 6.7 6.3 6.3 6.5
2 5.8 6.8 6.8 6.4 6.4 6.6
3 5.8 6.7 6.6 6.3 6.4 6.5
4 5.8 6.6 6.6 6.3 6.4 6.5
5 58 6.6 6.5 6.5 6.4 6.7

AFE Y EC(E 48)% 03 o|T& 1.0dS/m ©|3t2 SR = glom

ACR vehte)

B 48. SAME Al 2 K20 ME SE W EC Het

SHA A Al 2.0dS/m thH] 2

_— EC (dS/m)
(OES 3 6 ES 105 12F
1 2.0 0.4 0.4 0.5 0.6 0.6
2 2.0 0.4 0.3 0.5 0.7 0.7
3 2.0 0.5 0.5 0.6 0.6 0.8
4 2.0 0.5 0.4 0.6 0.6 0.8
5 2.0 0.6 0.5 0.3 0.8 0.8
Attt g0 TEF(EE 49)2 1A A FE 39 AF7A] A& WA AEEA AW 0.5ppm
ojgtz mj$ A et
H 49, SAME Al &8 Xezlo OGE HE W NH-N & H3t
- NH,~N (ppm)
3F 6 8% 10 123
1 0.48 0.05 0.05 0.05 0.02
2 0.48 0.05 0.03 0.03 0.01
3 0.19 0.02 0.07 0.02 0.18
4 0.54 0.04 0.04 ND 0.01
5 0.77 0.04 0.06 ND 0.01
A A Al AE W AAR g BSGEE 50)= AE 7)gkel wE A A S UEh A ¢k

ouof shA Aol W) e vl WA UERdT
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# 50. SAME Al &+E XM2lof TGE HE W NOs-N & Ha}

_— NOz—=N (ppm)
3F 63 8% 10+ 125
1 1.0 1.1 0.5 0.8 1.7
2 1.0 1.1 0.7 0.4 1.0
3 0.7 2.9 0.3 0.4 1.5
4 1.2 1.5 0.9 1.8 0.7
5 1.5 2.1 0.1 0.4 0.6
AAGE 519 B S 6ol AEEHA B 65 o|lF FUtche AFE Hon ZE ol
A5 125000 7HE =A YEET
H 51, SAE Al g2 AM2lof o2 AE W PO,~P & H3t
_ PO,~P (ppm)
X 2
F 65 s 105 125
1 0.2 ND 0.3 0.5 0.8
2 0.2 ND 0.5 0.5 1.0
3 0.2 ND 0.5 0.5 1.1
4 0.2 ND 0.6 0.6 0.8
5 0.2 ND 0.3 0.5 0.9

B 52, AN Al 2 XMa2lof 2 ZE W KT ol & st

3 K™ (ppm)
X 2
> 63 = 10 123
1 9.2 8.8 9.1 10.3 14.5
2 9.2 6.3 9.8 8.5 13.0
3 9.3 10.3 6.9 9.2 15.8
4 10.3 8.6 14.8 10.8 13.6
5 12.3 9.9 10.8 9.8 15.9

AE 6) stA v d3AguE AT &, & 5 A &% 7+79(2020)

B s 349l G B4 oSk v} 208l Eg Aot 8 4 v
o He Alolek. A Al A B B4 T wA W B deistel 2] A%, BredY 27 5
SN 1 AR stelch, AA A7 B WA W TS Fs) Bel A 2
G4 F P FFFE 7M1 Aol T AE ) ol T L A% 2 AT S ARsac
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7h ofAl X Al g2 A2|o M2 Y= s =4

2% 53)2 60~70% AolA 108.343.3cm= 7P A Uetdon =gy & de8s =9
60~70 — 70~80%, 70~80 — 80~90% A 2|4 z} 101.2+£1.9, 101.0+4.1cmZ 7H4 2HA| Vel
A, E719 AASL 70~80% A olA 144.1+£109g02 7H4 zlow Zo| YA AEFS 7+
95.7+5.8, 9.5+0.5g2.& 60~70 — 70~80% Az|oA 714 A vebgt,

&

E 53, 57| Xe Al EHIAI E50| 48 AMa2lol 2 4L S
N 2 2Hom) X8 A (g &8 HES(9) Az =714
e ¥, =7 e ¥, =7 2 (mm)  (kg/@4mm)

1 108.3+3.3a  130.0+£10.3b 86.4+22a 149+2.1b 82+1.6a 83+05a 7.4+1.2c
2 103.4+4.6bc  144.1£109a 88.6%+1.4a 168+1.6a 89+0.9a 8.2+05a 8.1+£0.9ab
3 106.4+4.9ab 137.9+12.5ab 755+£23b 169+24a 8.1+22a 83+04a 7.9%0.8b
4
5

101.2+1.9bc  137.6+£7.8ab  95.7£5.8a 156+1.5ab 9.5+0.5a 82+0.6a 8.3%0.6a
101.0£4.1c  138.5+11.4ab 95.0+1.7a 16.0+£1.8ab 89£1.2a 8.6+0.9a 8.2+1.0a

z Al T B4 5 244 & SR ARl diRt vl
1 60~70%, 2 70~80%, 3 80~90%, 4 60~70%—70~80%, 5 70~80%—80~90%

53] 2o AAT(E 53)2 75.5£2.3g 2 7P AA| UeRd 80~90% A2 Hi¥] 26.8% S7I5HiT o=
J T 4 FE IEHE 59 AgdA 243 9, £719) AT Aok 29 *“Zﬂw# eSS 3
e A4 Aol ZRE TS ST 4= AUtk &8 A3 oA 1EEE AAsks A
Q291 F7AE(R 53)= 60~70% HeolA 7.4+1.2kg/P4mmE 7HF A9k 60~70 — 70~80% A2
W 8.38.310.6% 7F¥ Zith. 3= 34 & & & ¥ES =9 AYRE 719 F=7} 12.1% =oH
S 54 At Aol HolA| orgtn shElA, k=&, E29l o], YH] BE 60~70% —
70~80% Ao A 71 A YeERETE 60~70% — 70~80% A z2lolA SEAH(E 54)E 16.0cm=E
80~90% A&l tiu] 28%, T EHL 4.6cmE 353% S7tE Yo §-ougt Zfo|g yErWch 3=
(& 54)& 70 80% AefollA 744 2 A et oy 60~70% — 70~80% xiﬂ% Z 2ol & UEtA|
otk &8 U 528 AR fgcto] Eolety & AujgolA Zeeert 245 w2

S W 5Jo] B8 Aolo B 428 US L AR FAT BL0I, 5 BA F 5, 48
TS 59 ALlA 2714E, 29 7, Zo| 20% o4 FAHl DEA A} A4to] Tt

H 54, StAl My Al ‘EHIAT 2E9| &4 AM2lof IE XMt EN
(71) & = 20| L] (cm) ( ) U ()

42+1.3a 132£0.8c 3.6+£0.2cd 16.5%+1.0b 7.1+£0.2b 21.7+1.0a 28.3%24.7a  63.8
45+1.2a 14.1+£03b 4.0+03b 17.5£09ab 7.7£0.6ab 23.7+1.7a 35.0%+8.7a 67.8
40£12a 125+08c 3.4+0.2d 162£13b 7.4+£0.6ab 19.9+39a 350+12.2a 66.2
40x1.5a 16.0£0.0a 4.6x£0.0a 18.0+0.9a 7.8+£0.6a 23.6£1.9a 350+14.1a  67.6
43£09a 14.6x0.0b 3.7£0.0c 172+1.2ab 7.6£0.8ab 21.4+1.6a 33.0%£6.7a 67.3

DN W[ |-
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Qe v e Al A4 pHEE 55)+& 5.5~6.52 <4HA
50~5.58 UEht A4 WHelBt Aul7| ko] Aojglof uhet A

o=
go
W& W S EAS BE AR 2 GBS mAAL g AoE Bl

# 55, SHAIXEN Al fE X2l TE & W pH Hat

pH
PSI

(0ES 4= GBS 8% 103
1 5.8 6.0 5.4 5.3 54
2 5.8 5.3 5.1 5.1 5.0
3 5.8 5.5 5.3 5.0 5.0
4 5.8 5.3 5.3 5.2 5.2
5 5.8 5.2 5.3 5.2 5.1

Ae71% F ECE 56)% 60~T0% A4l 71 A vebgtom 80~90% Aeleld 714 7
UrebEteh 80~90% Ak A% 7Ickel ARl whek A&HOR EC Asstaon A% L et
Sy 2Abl A 2o B, 123 HEE, 8Eo] b A Uekith ol £& F4E Aol 9
T BET AR BY AR ARG RO AL EC 20 FE WAL AT JHH 4

%ol FH5ateet.

H 56. SHAIME Al &2 XM2|0f GE SE L EC Het

_ EC (dS/m)
X 2
0 e 63 = 10F
1 2.0 1.2 1.5 1.6 1.6
2 2.0 1.4 1.8 1.5 2.0
3 2.0 1.1 1.3 2.0 2.9
4 2.0 1.7 1.2 1.6 1.9
5 2.0 1.9 1.3 1.9 1.8

AARFREGE SIS 60~70% AelFE Agdstnt HR712 B AR GelAl d2EA A
st 1, 207be] A9 Aol AT A%S vehel B3 o) W AamEY @
2 402 vebge

B 57. StAIZHHE Al g XM2lof TE dE W NH-N 2t Het

x 2|

1 5.3 0.4 1.7 1.0
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NHs—N (ppm)

X2
4z =5 =5 10
2 ND 0.0 0.5 0.4
3 ND 0.1 0.6 0.6
4 ND ND 0.6 0.7
5 ND ND 0.8 0.9
FE Y AAY T 582 S 7ITte] Ao wet FUbeke RS EAoH AT o
ARl S 270l Aad BlRY 8727 Y AA 7] tid] gFo] W& Ao g Helrh Ql4hEE
593 ZF o] 2(EF 60)> ¥Fe A3 UER A ettt
H 58, otAIME Al &8 X2l M2 4E W NOs—N S Hat
A 3 NO3z—-N (ppm)
VES GES = 10
1 28.8 48.2 45.6 53.4
2 41.1 47.1 75.3 72.0
3 34.6 46.8 71.4 107.8
4 39.9 28.9 44.5 102.5
5 51.9 41.4 65.2 67.0
H 59, StAE] Al &2 XMe2lo ME §E W PO,~P & HEt
A 3 PO4—P (ppm)
JES GES = 105
1 23.7 29.1 20.9 28.2
2 21.5 24.8 21.7 24.1
3 14.0 21.0 19.3 38.5
4 27.8 17.4 19.9 38.3
5 31.1 19.3 22.7 23.1
H 60. StAZHE] Al &8 X2l M2 ME W K" 0|2 &2 Hat
A 2 K* (ppm)
z z 8% 105
1 86.0 93.7 78.6 88.0
2 82.5 93.6 112.8 89.6
3 73.8 79.8 97.8 123.0
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K* (ppm)

X 2
= = ES 105
4 98.7 67.7 74.5 131.0
5 112.5 82.7 98.3 89.1
QO
- Ll
(MNESOH: A5 L2 nEE Hat M flet &, =& &2l 7l g9

A 1) A A 713k wE 4E 3 A4 g2 S5 " £4(2018)

7.

.

o,

gt

A,

o,

] & 330 240 42.148.5cmE HA 239] 37%, 659+ 101.0+12.1cmE
AA 242] 89%7t A Akt
Auf 717t w2 F AEA 1 AT W3t 35 ol 36%, 657 Tl 74% S7tetol 243} &
APSE AgFolqlom AxFo] M= 35 59 37%, 65 3ol 83% 7ot 24k wEkel 79

sto] Z7]5e] 9] Aol wl Fadth= AHdE &
A3} Al 9 86%7HA] /37gsto] it e] Aol o]
ojFojA & AL Flsttth

pHe Au 717kl whg & M3kE Holx| ghsten ECe A+ 350l 1.1+0
9ol 1.8+0.3dS/m= UEhy 7|7ko] Fapeto] weh FobAls AEdE Hldh
Al 35 & 2ARIA A E W FARE 15.2439mg/LE A AL 6 7)
7.1£4.8, 28.1+9.4mg/L=2 SAH QI 23} Ao Had FE 3a@de WS F7HeA
AdE wasfol & Aoz ATE it

QAR 3520] 19.59+2.39mg/LolloH 6= 20.50+3.23mg/L, 97+ 19.65+6.06mg/LE
Ut A A5717E 5¢ dASHA RAE A SFeEe Aoz Hdh

45 ol 3Fol= 21.52+2.43mg/L, 65 15.42+1.90mg/L, 950l 35.64+6.26mg/LOE
A= O] 37N 657 = st 65704 9T ke FAIE UEloh s
Hop A& FHb7] o]Fols 4] EojEs Aor HohEH

A" 2) sHA A 71t mE AT 9 A EA dE T WY £4(2018)

7.

240 HWsl= AHA & 3Fo] Aol 521+57cmE AA A ¥ 65%, 65o=
70.2+58cm2 A3zt AW HA 24| 88%7tA] A8 L,
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) g 5 AEAY AT Wates 35 Fofl 18%, 65 ol 19%= F7sto] Auj
35 Feko o Ftol *3%*01 o|FojF o 53| AxFY WMt 3T o 8% &9 A
A 5

ok £7] Q) AR A 3T77}21 dl‘ﬂ = o]Fo] o AR KL 35 o|fo A&HoR
S7Fstleh 715219 BAS A5 A Al 97l 232.8g%1 "B SHAAH] Aloll= 57.7g
S8 Yeht A5 & Aolg HAth ole UF Y AF AL F120~25CE A A=l
SHAl Auf Aol LEoR QI3 B 2= Asor AT s ‘?j_* ol Aste Aoz Feteh

2k pHe Al 713kl uhe & #sks Holx| dton ECe A% 350le 1.4£0.2dS/m 9L A%
6FolE 1.4£0.4dS/m, A& 9ol 1.440.1dS/m=2 Yeb 1.4 W2 dAshA BA =9l

o, AR W AARE 3Fole HEEA dsten 6, 950l 7 4.66+2.02, 3.10£1.88mg/LE 3l
Holeh B AR E ol AA A5 717 S HEEA Yol Aad FRo] AfjHos
253 Aoz glskih

o 5 Ae Al "Ake] g2 AS 3530 15.2439mg/Lollom 65, 950 Zk7t 7.1+4.8, 28.1+
9.4mg/L= 1 WA shA Aol A= EAE, 4.6612.02, 3.10+1.88mg/LE A o] 57
Al Hek sHAR ) Al AaE FEY F4t U ST AR AAEH

AL A B S 3T o] 21.84£3.02mg/Lol 2™ 6Folli= 10.35+3.66mg/L, 950l 8.04+
1.21mg/LZ YEhY 5 7|7bo] Aagtol wet aste A4S BoH ZF oY sk
Zolsl AL L}E}mq

oh. Y& A& 3ol 492+ 1.01mg/L, 650l 6.41+1.72, 9l 5.71+0.682 LEES
A o] &2 35, 65, 950 7} 43.66+6.34, 23.34+9.45, 19.49+4.552 A &H O & A4},

i
SHAAHE Aloll= A el At ZE, Bl d4 o9 FEpol Haste FEE Eiled
ol AFd Loz U3 2= o] @Yzt o] FoAxl FFA Aom whH,

7t A A B4 37%E A% 2719 ECE wgton st $98 5% o REL EC 3
stk S5l Aa FES FolA e RAE ) ok AEFol

EC 4.6dS/m& &t
[}

o
A9 27 FE FEFS S F/lelE Bolof st Aom BAHY

A AR O 84 A4 ol SRS BAT An 27] A4 FFS o THANCIE 4%
27] A4k ol w9 A EAHo] el Aok Aol A 27 Ak FE ATEI AP
A ¢ 5 A

th sl A9 FA ABAMAA AA AR Fk AE U A4 Fgol g WA EAH ol
delo] 4 A% Fol B At aTE QS Aew AzEY,

e o el A Anv A L FEo] 2F o] BAE| My Hejo] gFolLo]
$8 A0 BUHG 27 AE W 1 oD JH 2FILS A% 27] 42A T4

3% olFelt we FER fAHY

of ubQl 24 ool 44 B W oF S0-80mg/LE FHA Aot E AFe A% A4

Mo AE W 484 24 ol L9 Fol WA BNt Al 719 B9 AE ) 284
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Bh A Al Al 22 A2 3 AolE dEhA] ehoten] ot 29 § Aol FE 3 4

et SHA eejld v A3} Aol stE Ed A5 A RS 40% F48t] 35T A
2le Aa GRS oA ¥ FAYF Hle 242 2.5% S57HE 84.8+59cm f1en A4
AL 15.2% F71et 124.4+19.2g, 71382 AAF2 18.9%

T2 AAFE 7.2% A2 31.316.0g0] AAth,
uf, ve] "3k A MY 8% 7] F=EE Ui d3)

15 A Al E AsiAe o 2 Fol Aad FEE

o B ol 67% Gl ol
oA Auaks o] Tk Fokeh

(LIS

(A1d 5) A4 U2 dsuE AT &, s8 53 A9 a3 +7%(2020)
7k A A Al kg Ao e S S4E AW R 80~00% AelolA 24, 9, E71, &9
AAE 2 A= B P A dEton @#%01 EE4E AR e-‘:-xm ATt.
. 3= A 60~70% A2l 103.0+18.7mm,

A 60~70%= Auistetzt g4 & 70~80%%2 &, & %—;L-% %?4_ ] 2] of &
3.1mmE Yeh SEFPAA & o R FES 5uFe Aol 39 do] A 344 9
2= Ao FlE )
o} S ZL 60~70% A= 26.9+4.7mm, 70~80% A 6+49mmol W S FA A
60~70%= ZHHH o}EM ﬁﬂ@w 70~80%= %, ¢—Er T2 =49 AgolA= 3494£2.0mmE
Aujsts A g Aso] HXNES

_E
rir
N
@
O\

gt 27] AL pH 582 2Asto] FHsten] A5 3374 = st oy 2e AdA 12
=] <l

FIHA] 6.5~6.82 EA AL g ] A Al 2A pHE 55~65 AEE dHA 9=
A A A= A R =4 24
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o,

A,

FE W ECE 05 °1F2 1.0dS/m olst2 A= om sHA Ajuf A 2.0dS/m HhH] ¥ Aoz
LrERsth

AR Eo] oS 19 AR RE 39U -7 ZE Wl A A&EA gAY 0.5ppm ©]
St= w9 WA UrERsT

AAre] g Wk Al 7170ol whE YA AFAE ehl A ghgten shAR ol v s
T v 2A et 4] A B 650l HEHA Gten 65 olF Frtehe 4
S Bow ZAEole AS 125 7MY =4 vyt

&

hE

oo OH‘

(A1d 6) sHA yz e A% &, 8 5% A &3 +79(2020)

7},

uf,

A &

o,

2.

o

2L 60~70% A2lollA 108.3+3.3cmz 7 3A Yepgow sizgdA & ea
lc }

60~70 — 70~80%, 70~80 — 80~90% AzlolAl 7 101.2+1.9, 101.0+4.lcm= 7}
UretE Tt

A, 719 AL 70~80% AEollA 144.1+£109g22 713 Zlom 2o YAy AEFL
7} 957+5.8, 9.5+0.5¢2& 60~70 — 70~80% AHzlolA 7H4 itk 53] £ AT
75.5+23g0 2 7H 27 YERd 80~90% A2 tv] 26.8% S 7ttt

SEPE T 4 PR FETs 59 AYoA 23T 9, 2719 AT A% 29 YA
&5 A vey A Aol FAEASS e 4= USith

FE8 A3 Yol nEFAE AAste 4T a0 VA EE 60~70% AHeloAl 7.4+
1.2kg/P4mmE 714 A% 60~70 — 70~80% A 2lolA 8.38.3+0.62 7H zich 37 4 =
4 TR e =9 AR E719 AE7t 12.1% EorAlh

e APt 2 AolE Holx] orekarl stE, stEE 29l o], vH] BE 60~70% — 70~
80% Ao 7+ A Uebdth 60~70% — 70~80% HzlolA 8#H-2 16.0cmE 80~
90% A2 vl 28%, &L 4.6ecmE 35.3% S7HE o Fojujg 2tolE e
SHE-2 70~80% Aol 7 2A Yepstou 60~70% — 70~80% A el-+et & 2tolE Ut
LHXl ookt

2l
Al

O>4
2ol

J

A& 4~1052] AJef AE pHE 5.0~5.52 Yery A4 HYHEh Aulj7|7ko] Aoy o upet A
Aoz Wglels AT Bk 28y AS 9 dst A4S 2 ASof & JFS uARAE=
olo Aoz wolr}

A7 % ECE 60~70% A4l 7bg WA ek om 80~90% AeolAl by B4 et
weh 80~90% Helt A%7Igte] Aol vet A4H o= Astdon 4% 2 RSy
EAd R R, ST AR, G0l Y A U, o € HE A2
AT AW AR 2 P8 Aele Aoz A2EE EC 20 A% WS Weel 44
o] g0 7hsahgT
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A AR EL 60~70% ATE ALt BE/I% B4 AE Wl H AEEA RAG HEI
oS Worek 1, 2d%e) AF A FUL AL ehho] FF o ) AATREY Gl
BEG A0 veln
AEEH

Ko JY. 2011 Lily bulb production and techniques for enhancing cut flower quality; In symposium for
lily export. Sagoanamu 43.-76

Ko JY, Choi KJ, Hong DK, Noh HS, Rhee HK, Lee JS. 2011 Effect of pre—shooting temperature and
duration for enhancing cut flower quality of Lilium oriental hybrid ‘Siberia’ in summer
season in Korea. Acta Hort 900:309-312

Ko JY, Choi KJ, Hong DK, Rhee HK. 2012 Effect of pre—shooting duration on cut flower quality of
Lilium oriental hybrid depending on planting time. Flower Res ] 20:1-6

Kwon YK. 2012 The idea for enhancing of lily cut flower value: In workshop for enhancing lily cut
flower export. Korea Lily Producer Cooperation pp 43-76.

Nelson, P.V. 1991 Greenhouse operation and management. 4th ed. Prentice Hall.

RDA(Rural Development Administration) 2018. Lily cultivation pp 109.

Choi KJ, Kim Y], Hong SY, Byun SB, Park YS, 2019, Growth Characteristics of Plants Depending on
the Cultivation Period of Lily by Box Cultivation of Lily. Korean Society For Horticultural
Science: 159-160

Kim KJ, Kim Y], Lee CH. 1998. Effect of EC Levels of Nutrient Solution on the Growth in the Box
Nutriculture of Lilies. Society For Horticultural Science: 402

RDA(Rural Development Administration) 2009. Guidelines for producing Lilies as cut flower, pot
plants and bulbs. pp 43-47

Ministry of Agriculture, Food and Rural Affairs. 2019. pp 47-48

A =8

A (YIxh | =RYot H =

2018(19) sl | Qg Ure] ARk oFAlEl )7k whE AVE ) oFR aef wis)
7 QAR U] A EPE0] o] L ofE HA

2019(24) shaubn - -
EA 2 s e AR A Al7]e) whE AEH AL B4

20200 sleutn | A4y R 23 2d nE yu 4% 2 dst B4

- AR | Yl AR Al 2ER "sk A Qe oF 48 Tg 23
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