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2 = 3 EEEZEEEEE SR
Aol Agsieh. B A Adel o= S1 0 FEAS FAol RS Eade] A
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£4 3 ol oS e BIES Solri B, 1625 F
ol gatol SHEgel HE flol RHEW F
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oy
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2
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o
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o
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A AFAENE QUEA HF
& AXFL FEAAE FHe| ke GER AET] B FES o oobie
g7 AAl A= 5 v (2™ 2). e FA =

2) A3 9 1%

a9 39 2% A B AP 15~20cm zlole] AEE Aw du SHAAANA ARl 7S
shef, 19 39 15 A9e Be v WS BARelA ARgo] Zhsekleh 19 39 12 162

& ZYIEHEN IF A 2.8X2.8cmolv, EFo]g] =oli= 4cmeolth. ¥ 3¢ 2%
1623 EYIE#H I v 35 1AL AAMEE 35 2 SBEAIH, AE Zol= 3cm,
g 99 Fole lemelth. o] 3EA s wET|9 AAMTE Hed 7 AE ST A
Hell 162 A9 EY1Ede] ot FE3 22 Aow 9da T3
¥ 2055 HAAS AE 249 1%G/V)E HA7E & dEste] A3 F7 0.5cme) WE
AotE FABF (FAAE) T2k H-2F 9071 ofd = et SEA ] wid

3

=
ol WHEG 5 Ak AE 18 AGA HE 2o

©
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€& AE 3009, F2A 359 T 33590 EXNF A FEE A5 176l 450€0] &
Q¥ 29 39 4= A 162¥9 B FEIEVE FAVE Foeste 7S 719 A4
TAZE T 7 QLT T Fo] AR £ gloy sdEA o 3 g &o] Fof ni
Al 07 ®Huksfol st} 13 39 5+ 3X3cm (HFo®E uEd & Qe =577 A= A
HE AFste] SHAY AE 59 IF FHES W F FAE S I o] gFsts WA
A} AJZro] HrstA &2QEo] AFE olgfe= AEAo] sl
i
B ST =Rl | 5. AAAE oo
L1628 Belol | S T Tt | ol ge wE e 8
T SR8 1A% 7}5A E °
a9 3. I 2 3E7]9) B
% 2. 9= FHE g5 el mE BAHY AS 2 3 ARt
RS, A5 9 A
] = g HERe] 5 s i QI w g oz
co® (%) (g/7)
(%)
162 = = D
_ AsaE & H=ol S 98a 88a 0.76¢
ZH1EH/e]
v = FENE TFFAE WEe] 7 100a 89a 0.82b
HuE7] H=o) g § HE 99a 88a 0.88a
2ol & o 2F & HBE 100a 89a 0.92a
. el 5 AX
AL gi’j]j;] R ' 97a 87a 0.78¢
7 A ) = WEA E JFAE W= &9 100a 88a 0.82b
FauF7] o 3F & BE 98a 86a 0.86ab
o] & o 3F & BE 100a 91a 0.88a
1) DMRT .05.
3E 20] 3F We] mWE A4 T2 FF Y E, dEE 9 2FE UERIT Fdn=
of AAES] & g WA 97% ol e w2 3F AFES YEdled, 59 9%
ANESE A S o] &ste] 3Ed B9 35 J¥ES 100%E el B HHoh =gkt
YEES IF Wl wet 86~91% WHARE st o)zt st FH vl FAF w=



R AHE olgeto] R Ao HF YRLES 89%9 91% % EF Aol Hlgte] &3k
T A URlel wE ga Apolrt glglowt Bal 157 0.76~0.92g R9IE AA Aol
ol&stiz vl AVE §lis AES AVIA 259 AF HuHEelAE 1623 E91 Ed
olelM 0.76g, A=l M= A= AZeE A S FEANA 0.78g0.= EF Aol 1l
TP HARE 2 ARE Fato] AR A8 TheAE ZIdE S 3lslth 2 wke] A el
e BT 3 EH) el &3k 0.8g o139 25 vehg ek

T8 49 #H5L FHaw oA, $52 FAAZolA Auis Bale] ASAEHE ekl A
ojlth. & AgelA #F AFTES 97%, YEES 86%, 52 0.76g oIS 747+ YERd
of o] ARt vyl BF AL} 7hse o7 Holxwk FAl: 2] asy Aotk w
2hA] 32 30l 7F skE R AAE A AdE ARSI FsokAulE AAE sto] 1A
(750g) T @718 120902 Atsilnt. AAMZoA Aust A9 A2 5 Faw =]
2.8uo1 AA e FHE o] gete] IF

SEvete] AlE T2 HEgeA Habs 19 1 SEERe] 14 BE st
ojAsti= AuiAS Hatw low, T HF 19 HuEs sty LA <
o] Fol FAE AF 3} 7H%J+Z*§ A Wl 879} vl5zg Al7]o o]FojAH, mF
= °F 1549 =datth. 2u ¥ Fg A7IsE JA 1Y 77 oy EE AEsrt
sto] Au7t 7hsst dETlE eI shivk(e]71, 2003). 1 yrell Aw AREE AL
L7 o=e] itk Y E 9 Atat 9F7], A Ao ®E A9t sbsst Aur] Tol 249l
b, o] BF S 7HA 3 vk A9 SR wEY A Ao ® 9Fsr] v oY

° T A SE7F UF =gohe o] azlolth wEbA 2 AlY
£ ol&ste] 4 FAE FFs] A8 162% 1A (2.8%
E9 Edolst T 149 FH E#olE AFste] AF 3

i
o]
l

e

k)
U, _u ofN
flo

ko

=

N

rir
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=4
w
A
ofN
ol
rE
g
o
2
oX,
M
1%

=8 (A3H10a) B 29l Ak, &5 (H9/10a)
lﬂ'%‘ ‘%}bﬁ D . HL.z3) A)ED gl A0 o 1 A7) >~k
S| e | W | W | |agion| SFY | A07) &5 esas

162%

o Eo] 495 15.0 | 5,000 960 90 171 27,360 | 6,847 |20,513 82
SANE2 IEAIE | 495 4.2 15,000 | 1,350 90 187 29,880 | 7,271 | 22,609 90
7] 495 25.7 | 5,000 52 90 196 31,320 | 6,241 | 25,079 | 100
g o] & 495 83.7 | 5,000 60 90 200 32,040 | 6,914 | 25,126 | 101
o F BT 940 21.2 | 5,000 0 90 146 23,340 | 6,579 | 16,761 67
A R 495 22.3 750 780 600 340 54,380 | 3,187 |51,193| 204

1) @ 1623 FY1Ed°], A AER @ Aid As 557 ol&, © FAFA FFAE @ FEAYLH4509/4), © 19
3—49] F3t 9F7] o] § TF, @ L= BEy] ¢ 0w oY, mFgo] Rt wol mgshs Aol oS,
2) 3x3cm HACRE vFatal S8 WAoo AA WA 1/2¢ w]. FAE 5.5HA/ke. 3) FHFH T
SEAC TAE dFdte Al Al GFAESY AS QA FEshe Ao® st 002 A, 4) FFAtS
W =of] wjdsls A B BESE A7 5) AEZo|E AASEA 3cm, W= 20cmol™ S HAF v 50%,
5,00094/50L 24}, AFE71ZE 202 Al 6) 162F E2Ede] 3209/7, SFAIE 4509/, HRaF7]
2604/t (743 53, 5214/, A& 300/ (A3 5, 60 E/d), BASEH

1,30090/70 (WAt 51 dA] 2604//70). % Az7d8] 8AIZF 1001, 7) AxE SHA; 4504 9/10a, W43 5
Al 90- /A, AAMANL: 3,000-€/10a, W78 519 Al 6001 /d. 8) FdEn] 283Hd 7 A7 U 4
0) AAFSETS AP ZoA, U= dnke = A Audk Zloz AASIS o, FAR =] AuE A

Antw =] 3u9) % BAF 7HA 2 Fwok BAF Vo R AT 128k A

Foplth. Abs 715 ol &g dFe A dF AT ES 97%E T ok v el
Hlel] &0ttt Aw2 1623 &1 Eolet #o] 7=, AR, Fol7t 447; 54, 24 4
= 1
o

=3 b
demQl SEAAAE WEAAIN s 9E7]E Z2adt "HASHE 28emsl FiEES
o 3

Mt FE A AES o], 3 M4, 9F ol (HE 7)) " 9F A7 HAat
£ 20, 25 ¥ 30cm¥ 77t

x2.5cm % 3X3cm FHAOE, ¥F Zlo]= 1, 2 4 3cmE
st B4 3F sHAV|E gotry] fste] 3€ 15¢YHH 6€ 15¢7HA 1/1€E (HAC=R 4

A Q1 FAE HER F Fohs % ARZALE sk

Do
X
S
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o
|
=
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HArel Aol dish A= weketAl ol FolR =, AA EkTE (Park H, 1982), A4
Y w7 34 (&E 5, 2009), S7FEAIY B A 5, 201 E RS ¢ Qith O F
o A HAFe] AAbe] @3k A= o] F] A Aujel A B AFE FYSGT B AF
2 A HESHEES AMEsty dES Zol: 20, 25, 30cmE AsHlth. 2 (E A A
Imm °]’d3l @744 8] Zdol)& AES] Zol7} Z1& 30cmolA] 14.8cmzE Aglow, Z742 A
2] Ztel o7t QIATh %S 30cmelAd 0.81go 2 EF Aol nls] FAAG(E 4, 19 5).
=, o2 AE Z9o] 30cmellA 20cmell Bl 22% AR, FF 16% FAAC HAFlA 4
el

2 Q3 wpgstglont Hel el Aol fRov, BASY, RIS WA A%k

X 4. BAO Sl mX= FE Zolo 3

FEL] zlo] > +7 +F N B8 =] 5 0
(cm) (cm) (mm) (@) | A8 s s
20 12.1cY 3.8a 0.70c 3a Oa Oa
25 13.4b 3.7a 0.75b 3a Oa Oa
30 14.8a 3.8a 0.81a 3a Oa Oa

1) DMRT p < 0.05

2) AW; 00 A, 10 1%v)ek, 31 1~10%, 5: 11~25%, 7: 26~40%, 9: 41% ©]*

3) FE=Ew; 0 A 10 1% R, 30 1~10%, 5: 11~30%, 7: 31~50%, 9: 51% )4
4) WA 0r A, 1 1%v) e, 30 1~10%, 50 11~30%, 7: 31~50%, 9: 51% ©]4k.
M OAE DN ALY AR E ol & BFY 4. 10, 784 10. 25.

<20cm> <25cm> <30cm>

(FE2 2o
19 5. AR zlole] wE HAFY A

2
2
=
=
[N
i
rJ
N
>
oY
o

ol¢} o] (1991) & UM e F5&H Fo]E 15, 25, 35ecm= W&
ok o J

I 3AT(AUE) e AS 9 ES 294 AP A TR0 meF EYY ¥SES
S7betn A 9oka etk 183 Y XA 6l A 8 A FFo] =45
FEFol Wk, AWEol ?iﬂ%] ZHasttta 3kt o] 5(2015)2 =EYgoM F5 FolE
20, 30 ¥ 40cm= 3dfo] QA Aigh A3 75 Fo] 30cmeollx oo WAlo] Aglow 6
W 14e] Fo] wobA HH5F7} 2 Qh s =EelA itE AMistEd 5 EolE



30cmz ¥ 2 AAHAS W ol FXH (2013 MM E AFHE FHT F9 FES]
ZlolE 30cmE & Zl& AGsta Utk B AFeME AE zlo] 30cmelA <Fol 0.81g°
Z B Aol vls FALER olde Rusd FEHe AdE vehiitta Azt ot
JAFFEE o] &sto] thz] Aul Al BA] F AE v]go] 2|8t HlFo] e A2=Z A4
E AMEES Y T JoWARE BAMY ASE 7S dsst WS Zrotol 3 F a7t gl

A4 T2 A BT TS Yokl HAF ARl nldek-e- A Afuol A LSt
I arAstE SFEA A FAlO o] AAME 1 A dAEA e Fosit. 2 A3
X 2 2.5%2.5cm, 3.0xX3.0cmol =8, 42 ZH2F 13.6cm<14.1cm
4742 3.8=3.8mm<4.2mme] ¢l o, FF2 0.67<0.74<0.83cm=z 3F3IF
A Aol 24y Fo2 3.0x3.0cmolA 4.2mm$et 0.83ge ZH7F
Ao vl F£2> S WERSITE ARty 2EE, R S A
A zroll xfolE HolA kSkTh(3E 5, 19 6).

[o

Aol Yoz

o

95117 =% <7 <% A p? wamy? w oy oY
(cm) (cm) (mm) (g/F

2.0x2.0 13.6bY 3.8b 0.67¢c 3.0a 0.0a 0.0a

2.5X2.5 14.1a 3.8b 0.74b 3.0a 0.0a 0.0a

3.0x3.0 14.3a 4.2a 0.83a 3.0a 0.0a 0.0a

1) DMRT p < 0.05

2) A5 00 A, 10 1%v7IRE 30 1~10%, 50 11~25%, 71 26~40%, 9: 41% ©|%

3) E’_E% ;00 A, 1 1%7IRE 3 1~10%, 50 11~30%, 71 31~50%, 9: 51% ©|%
4) PRS00 A, 10 1%v7RE 30 1~10%, 50 11~30%, 7: 31~50%, 9: 51% ©]%.
QR DN AR ARRE o] F. wFd 4. 10, 4 10. 25.

<2.0x2.0cm> <2.5X2.5cm> <3.0x3.0cm>
(F534)
a9 6. 3 e e HAMY A

=213 (2013) A= EkAulL AEA ] 2 o
th 2 AlolA % 3X3ecm HA o R BFES A HAS ZF2 0.83go® A Aate] Ths
3

3]_ o5}

==

A3, 25%X2.5cm HAS R TFEI ALE 0.74g9 =L Yehdo] Wy Qg E #
st 2.5x2.5cm FAAAE 734 Aol T Al H AT 18y g HFo] FS55E



o] ol = glomw At eyt wp=Ex] ko At rhgAdo]l =vh Iy In
g v FS 3x3cm AL 1,089%, 2.5%X25cm HEE 1,600 E 2.5X2.5cmolA
A7%vF Worvmg 23 o] 71AA A o7 AAE = 9= Helo] 3t dx a3

L7 vtar E

9F 7l 0] +7 <7 < 2 gz v 5 oY
(cm (cm) (mm) (g/F
1 14.3a" 3.8a 0.82a 3a Oa Oa
2 14.8a 3.8a 0.84a 3a Oa Oa
3 14.9a 4.0a 0.85a 3a Oa Oa

1) DMRT p < 0.05
2) AW 0 A 1 1%v W, 30 1~10%, 5: 11~25%, 7: 26~40%, 9: 41% ©|%
3) 2= 00 FEA 1 1%v)9, 31 1~10%, 50 11~30%, 7: 31~50%, 9: 51% ©]7

O

4) YA 00 FEA, 10 1%ue, 30 1~10%, 5 11~30%, 7: 31~50%, 9: 51% ©]7.
¥ AE N ALY ABAE o] 8. 3Ed 4. 10, €Y 10. 25.

AAFA 5 Al 9F 2o] 1, 2, 3em®] Aol wE &, 27,
e FAs 9F ol whet o AFels AA YFS LA de AoE e, Ay
Folls L 4 10% olsk= yebgow Wefo] By Fodol ATGE 6, 1™ 7).

¢

<lcm> <2cm> <3cm>
(3+F2lo])
29 7. Q14 £4 B Zolo] we wake A8

FA3(1990) 2 AUAEXE Ao ZE FASE A3 R Solanel o3t BzEW dhAlle
Fo| wel 2 AolE Ko 0.6~10.9% AR ow, BA =7]9 Awst ®© Aojrl 0.78~
1.25cmQ XA RE22W WSS (0.6~3.2%A9 HEFe], 1.89~2.26cmQl EZ A=

.8
6.9~10.9%= =719 49 F247F 71 3o wgo]l Hekgla, Rk i AR A



W3l @ Z7)o) FAFJTL St HAHS Ay AF LE B AN FA dF F
2 9 4cmB HEIFNS A5 SHES 18.4, 274 U 329%% BEES FAA q5F 2
o] Wk skl

(o] &, 1998) ad: Al Afoles I FAE 1347 9 90H/7H(180X90cm) &

A5kg A9 oA Wk HERSIL A5 Bk, Huakel WA wEe ol AAule uls
AspAlA] WA rafha stk 2 53 1343, 2689, 909 HEF 2o B
T, A 2EFES AFUE} FL5EE FAH900, 909 HETAAE oAl BfE
Shrha STk Wab b FAre) ARE AR SR Qe ol Aunch Askuels
WErh Wes® gty sk & 5% L AA 23S weldnd Aok A hEHge

T Lral
90~ 1343/219] WSl eka sk,
B AGAAE RSyl A8 wash gtk 1 dae mEsy v soke b

upeh gepx =, o) V) 3ol mEEy B 34 3ol wWol ¥k, 1A

$1s
1INE A0 % 4 Ao AA sFaigivh. 39 1593 449 159 FFolx 47 73%<}
72%= e} Al nlE =2 Fol&S YEbdth &, &
14.8cm, 3.9mm, 0.84g2 2 F2o)AS Holn kAl 7o) € A g
Uebth 39 959 4 69 vl vlE Fol&S 39%
9 71%% 747 S7FsEITH(RE 7, 19 8). A A IEe UhE 9 FaE T
oy 7 FFRl F3E T we ¢ BA AE H8 39 S gEE Edle Ao
Fon, 49 FEod FFE v E & sk ke Aate] TheE Aow Az E I
AEgaiel ¥ HAES A el xolE Kol gkttt

9 5(1998) & QA EA= 10T o]3hell A= Ea Wzbal o] f5e] Aol FaAdHe] =
al

Hir
32
£
ry

5
ry
o

)

A=, ZE Aol 20CHT= 15TolA wjo Ag&EE7 wgporng

Al Ag 22 15T U9l Ro® 4k 281 o] 5(1978, 1982)& it
30C ool £k 109 o4 A&E AL 46T ol 4e] weol 147 o] wEE Y 1833
2 A3 27IGgo] dAste] ASo] EEFEIAT, A4 oA At HEAERS 22 oA R



=ol§ 12} A 1=
A5 | o | lm | o | @ | 1T | maswl | wass!
3. 15 73a" 14.8a 3.9a 0.84a 3a Oa Oa
4. 15 7%a 14.3ab 3.7ab 0.76b 3a Oa Oa
5. 15 58b 13.8ab 3.4b 0.58¢ 3a Oa Oa
6. 15 33b 11.8b 3.0c 0.49d 3a Oa Oa

1) DMRT p < 0.05

2) A5 00 A, 10 1%7IRE 30 1~10%, 50 11~25%, 71 26~40%, 9: 41% ©|%
3) EEE; 00 A, 10 1%v7RE 30 1~10%, 5 11~30%, 7 31~50%, 9: 51% ©|%
4) BEA S 00 A, 10 1%vRE 30 1~10%, 5 11~30%, 7: 31~50%, 9: 51% ©]%.

<3. 15> <4. 15> <b. 15> <6. 15>
(%)

0% 8. Q4 A BE A7)e] e mAre] A,

A wEt S zpol 7t AAA ddd BabS S oHa, BREH| ot AFgo
10~30%°l ol EttaL stk & AldelA 5€8 1543 69 156 35T
o} 33% = vi-p- AxTE A ol o] Bare} o] Qlat FApo o} A

7)ol SE37) @ Row AzkEc AwH oz AR QA FA4E wesle] HEshE o
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Al S gAY w5 dAqetal & 5 Qlnh o delde 3kF el die
A= s & HelMe o"A s ol Az M HHE EdolE BASEE
gk Zedel & AAE A7kl thal] dobR gtk dvkshd ARG E ekl AN A
Aol 7k AAEEE 7HAAL Q7] wiEel EZF olfiFo R AA= e WAshEA
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Fomw 283} 7t

Jo1A] B o] Aol

T Qlake] #eErh 447 Wof »iE & 3l
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I8 10. AEZ} AA
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Aat AE SEAFS Zo)7F 6emQl B9 BAFY] AHE o] 30ecme Ay 719 o

SOHAINH(E 8), HEL AQ%e 7|EY 1/6E &Y F oA Aakw] Ao AA 74

Fge] ol | =3 7 % = =7 =F | AR
(cm) (cm) (cm) (cm) (cm) (mm) (g) (+/m")

3 7.42% 3.4a 1.7¢ 9.0d 3.7a 0.38c 1,467a

4 7.5a 3.2a 1.7¢c 9.4d 3.8a 0.40c¢ 1,492a

5 7.3a 3.3a 1.8b 11.1c 3.8a 0.58b 1,517a

6 7.9a 3.5a 1.9a 12.1b 3.8a 0.68a 1,579a

30" 7.2a 3.3a 1.6d 13.2a 3.7a 0.71a 368b

1) WAool v 9l shw, A, Zol7k 247 52, 40, 30cmol 1, Wake] FHo] i gl Zehad £7)
2) DMRT .05
% AHE 0N ALY ARAE o, HE 4. 15, $3 10, 25,

FaAE el g’ gy’ )8 57

3 3a” 3b Oa
4 3a 3b Oa
5 3a 3b Oa
6 3a 3b Oa
30" 3a Oa Oa

D 4o ol v Q= 7k, AR, Zol7b Zh2F 52, 40, 30cm$l ZekAY 47,

2) Aw; 0 T 10 1%m v, 31 1~10%, 50 11~25%, 7: 26~40%, 9: 41% ©|*+

3) DMRT .05.

4) =5 00 24 1 1%, 30 1~10%, 5 11~30%, 7: 31~50%, 9: 51% ©]%

5) Malwg: 0r FaA) 1 1%v R 30 1~10%, 5 11~30%, 7: 31~50%, 9: 51% ©]7.

¥ AE N ALY AIBAE o] &, 9FYd 4. 15, 34 10. 25.

AARFHO| AR flete] AlE Al e SEAFS] Zol7b 3~6em?l AF 25> 0.38~

1o
Y,
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= B A9 2u) oldolsith. 24, 4 B 9F2 A bl Aolrh glolodt e AW
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vfo]Z o] | 7.2aY 3.1a 1.6a 8.7¢ 3.7a 0.38d 762d
Zepgga? | 7.3a 3.3a 1.8a 15.6a 3.8a 0.94a | 1492c
AN Y 7.4a 3.2a 1.7a 15.5a 3.8a 0.82b | 3517a
1828, 50 | 7.3 3.4a 1.8a 14.1b 3.8a 0.72¢ | 1,579b
A ZEE 70, 3.2a 1.7a 162a | 37a | 096a | 1581b
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5) DMRT .05
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316, AR A AP ] W] whE BARY A5 A A e

A -4 +7 <% 2 1 2) 3
_ W Ak o224 HH ] O
W g (em) (mm) (@)% A S e
5 & 12.6a” 5.1a 0.84b 3a la Oa
A8 11.6b 5.0a 0.81b 3a la Oa
9 gk 12.3a 5.3a 0.944a 3a la Oa
=5 g 11.2b 4.6b 0.73c¢ 3a la Oa
1 Ad; 00 A 10 1%v 9, 30 1~10%, 5 11~25%, 7: 26~40%, 9: 41% o)+
2) 2zEW; 0 B 1 1% 9 30 1~10%, 5 11~30%, 7: 31~50%, 9: 51% ©]*+
3) MRS 0: B, 1t 1%1, 3 1~10%, 5: 11~30%, 7: 31~50%, 9: 51% ©]4F
4) DMRT .05.
A F A AAPFAE whx] Eala Abggut vkl BoOA] oA ko] H vt Hi=
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Ao, 293 59 Aol otk 27 kil imoﬂﬁ 5.1mm%z 7}73} 7101 Uz =g
M= 3.7~4.7mm WS YER ST EL%% 3 Ayl 0.95ge2 7P FALon, 6w
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6 16.2a 4.7b 0.84b 3a 1b Oa
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Hlal woka, UmA Aol e 0.91~1.24cmol /LS =S YeEhdth Ca e 10.8~
13.2cmol /LS M5 Yepledl, 2 S8 2>5>4=1>3% 2gka, Mg &2 2.36
~4.31cmol’/LY WS wow, 7 FHFFE 3=554>3>19 o)tk Nao ke 2w
AN 1.03cmol’/LZE B ARt @k, A HaoAE 0.84~0.939 HE LlEr
i et

Aol AFg-sE FES] NFe FERS st AHElolA 68.52~69.63% HWARE 64.53 U
65.23%% 3l 1, 2 Agro 1 %k Nzl wieje] AgFo R 1, 29
Ao 20.13 ¥ 18.96%= FES =3 3~5W A9 14.96~17.84%¢°] v]a| 1 n]&o]

=T TS £ 3~5% AP olA FEFES 17.58~19.65% HIE 15.12~16.23%%F
Bel 1, 29 Aol vl H%a, 8 =5 wak 3~5% oA 7.84~8.21 WE 1,299
6.53 2 6.87%X.t} %%

AR Al GRS 2o e HARS ASS wlwsklith(E 20, 29 18). 2 2¥ AF
o4 16.3cm = E} Agle] Blgte] Aglom, 1H AHZeA= 14.2cmzE Blwd Aglov v
A AgelAe= 11.8~12.8cm HAE HER o] Aoz Zgtoh 2743 1, 291 AHzlelA 4.8
% 5. 1mm=z e Age] Hlste] Fom, yuA] AHEeAE 3.7~4.2mm HE UERde] A
How Aokt 252 1, 29 AelolA 0.84~0.94g0 % B A we FAAL, YA A
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3 18, ARl ARESE AR FF 9 3tk

) +1 +2 +2 +1
NEY =8 - EC | NO*-N| P05 | K Ca Mg Na
(%, v/v) P (dS/m) | (mg/kg) |(mg/kg) cmol /L

1. SAFY] elbAgE 100 | 7.21a”| 0.60b | 18.5b 30a | 0.91c | 11.2¢ | 2.36d | 0.84c
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o E SOTERSTHER | y96c | 40b | 0.70c 3a la Oa
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AW; 00
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oA #Eo] AAEFT FAO] LS st AFEo] FEAA YUtH(Souri and Bakhtiarizade,
2019; Roosta HR and Jamidpour M, 2011; ¥ &, 2006). ¥ Al&oM+= 7F2 JUdA=
A o dap 24 Agkgl el vobg sl 747t 17.9, 18.2cm® EF A2lel Hldte] A
At 2A4E wa oA 4. 1mm=E S ¥ ooluEt &5 FEsh 0.93gS = EF A e vt

FART 28 AR>S AGASU A A > 5 A7) A =R AS RS RS> 50 0]
A3, LA WOHEL>SE AT A= el A= 5050 A2 AT RAFH>A o5 ol ©
H, 2Fe WEA>HT 50> AT A7) AR A =R A s> A5 52 ol Y
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A9 Aol M otk 2 wivka s, Aske], WEdse]A] 18cm W9 E
e} Al nld] A9, 79 5004 Fekth 242 wrhaselA 4.1mm=E EF A el vl
Zom, Aatpel FabsolA 3.4~3.6mmzE Fgth FF whaAolA 0.93g/FE EF A
glof wle] FARI, Astgel gzl 0.7g 02 7Rk ZF A7 BF ARy, 2EE
e g o] e gllth
A T, 2010), BT T, 2006), 33 (9 &, 2018)FE W A (F 5, 2011) 9
(?:ﬂlu‘_:]_}\]t]]% QJArA o 7 Eﬁ—ﬂ_ﬂ 991\01,} o]/\L/] ﬁo
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A & F 17.2b" 3.4b 0.75¢ Oa Oa Oa
A7) A 16.8b 3.8ab 0.81b Oa Oa Oa
LI 17.9a 3.7ab 0.77c Oa Oa Oa
A 3t ¢ 18.1a 3.7ab 0.82b Oa Oa Oa
o A 16.8b 3.8ab 0.80b Oa Oa Oa
RS 16.6b 3.6b 0.80b Oa Oa Oa
T ¥ 50 15.5¢ 3.8ab 0.86b Oa Oa Oa
= e 18.2a 4.1a 0.93a Oa Oa Oa
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2) EAEv; 00 i, 1 199, 30 1~10%, 50 11~30%, 7: 31~50%, 9: 51% ©]*%
3) WS 0 A, 10 1%7 R 3 1~10%, 50 11~30%, 7: 31~50%, 9: 51% ©]%
% <= 4. 10, =84 10. 25.
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30 kpa 5.3 70.0a"
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#* 9 3. 15, €49 10. 25.
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40 13.4b 4.12a 0.74b Ob Oa Oa

50 16.2a 3.92a 0.84a Ob Oa Oa
1)DMRT .05

2) A 00 Ay, 10 19%uRk 30 1~10%, 5: 11~25%, 7: 26~40%, 9: 41% ©]%

1 =
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10 16.8a" 41a 0.91a Ob 0a 0a
15 16.6a 4.0a 0.88a Ob Oa Oa
20 16.9a 3.7b 0.82b Ob Oa Oa
25 16.7a 3.6b 0.83b Ob Oa Oa
1) DMRT .05
2) AW; 0: —rt‘“‘g 1: 1%m|%k, 3: 1~10%, 5: 11~25%, 7: 26~40%, 9: 41% ©]|*+
3) =9, 00 FEA 1 1%vw, 3: 1~10%, 58 11~30%, 7: 31~50%, 9: 51% ©]%
4) B 00 FEA 1 1%v9, 31 1~10%, 58 11~30%, 7: 31~50%, 9: 51% ©]7%
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3E 30, B AFE Ha AREe AES] dAE 3 & AdAh
A= FE AR =3 ¥E (%, v/v)
32 Auld | ke iﬁ—i j:—ql;— ;fl;;:]} FHE | Eg SR Z] =1
1 NAE QIMF SE & AR E
9 SAF 14 S HE ABAE
3 HAF A& SHE AN E
4 50 20 30 - - - - - - -
5 60 20 20 - - - - - - -
6 _ _ 49 - 15 - - 1.0 - 35
7 - - 50 - - 30 - - - 20
8 — - 39 - 30 - 1.0 - - 30
9 - - 385 | - 30 - 1.5 - - 30
10 - - 38 - 30 - 2.0 - - 30
11 - - 39 - 30 - - 1.0 - 30
12 - - 40 - 30 - - 1.5 - 30
13 - - 40 - 30 - - 2.0 - 30
14 - - - 50 30 - 1.0 - - 20
15 - - - 50 30 - 1.5 - - 320
16 - - - 50 30 - 2.0 - - 20
17 - - - 50 30 - - 1.0 - 20
18 - - - 50 30 - - 1.5 - 20
19 - - - 50 30 - - 2.0 - 20
20 — - - 50 30 30 — - - 20
21 - - - 40 30 30 - - - 30
22 - - - 35 35 30 - - - 30
23 - - - 45 30 - - - 5 20
24 - - - 40 30 - - - 10 20
25 - - - 35 30 - - - 15 20
33 ANPE SERAS HolES FARRE i wio] BWE IR FHoR dh
Ag s T2 Folon, 1, 2dxtel BAale] A&o] Fod ABFEeL T AT A0l Al
% RS dxT2 Tk Al AMEE AR s &9 vE&S F 329 2 SE
A1, 2dzke EEbAE AAE o] &s9la, 3dAbele vldeb A kel AXA|gh zlo]
20cm, % 1me] Az Ag® o] YES Y, 3F F 10em (HHOo2 EETI U 9
= AAHol =5 dAeto] SHEIATH(TIH 26)




31, 2 AlSe] AHed AR AAm B3 829
A= HE QAR B S (%, vV
DA [ma | ww ensaered o [ e [ o2 ge | Fo s’
1 - - [ 69 | 30 | - | - | -] - R -
2 60 | - 20 - |20 - | - - - - -
3 - [ 39 | 0 - - 1] - - - ~
4 - [ 38 | 60 - - 2 | -1 - - - -
5 - [ 37 | 60 - - |3 [ -1 - E - -
6 - [ 39 | 60 - - -1 - E - -
7 - | 38 | 60 — - | -1 2 - R - -
8 - [ 37 | 60 - - -1 3] - R - -
9 - [ 39 | 60 - - -1 - 1 E - -
10 - | 38 | 60 - - -1 - 2 - - -
11 - [ 37 | 60 - - [ -1 -1 3 - - -
12 - [ 39 | 60 - - -1 -1 - 1 - -
13 - [ 38 | 60 - - -1 -1 - 2 - -
14 - | 37 | 60 — - -1 -1 - 3 - -
15 - [ 39 | 60 - - -1 -1 - E 1 -
16 - [ 38 | 60 - - -1 -1 - E 2 -
17 - | 37 | 0 - - | -] - - - 3 -
D AE AZYANA 47159 £52 w4 9
% A WS RS CHAATUZA oA AEAER Alxste] wul 2ol AEolw, 2ME 13
o] 2 ol
¥ 32, B AFe] ALge AR dAw B3 10& (39
A= HE QAR B3 0E (%, v/v)
2 que | wERs | ggels | g | AR | =e | fua | snsd
1 - 69 30 - - -
2 60 20 - 20 - - — -
3 - 64 30 - - - 10
4 - 63 30 - 5 1 1 -
5 - 69 30 - 1 - - -
6 - 68 30 - 2 - - -
7 - 67 30 - 3 - - -
8 - 66 30 - 4 - - -
9 - 65 30 - 5 - — -
10 - 64 30 - 6 - - -
11 - 63 30 - 7 - - -
12 - 62 30 - 3 1 — -
D) AE AZAANA 4712 £RE WA S




hH A3 9 uF
1) 133 AIY

=% FE9 e (& 33)

tad Aeol= oyt Hid e dEhdsith

3 33 & Ao ARg £3 FEC] 58H

3 1 ) E) I
A’ | pH | &0 | NN | ey = Cmo'f/iﬁ 2 | Na

1 7.41a” | 0.56d 17.6¢ 33c¢ 0.90a 10.5 2.56b 0.83ab
2 7.23a 0.58d 18.3b 31lc 0.89ab | 10.8¢ 2.38d 0.79b
3 6.82b 0.59d 19.2b 32¢ 0.87ab | 10.1cd | 2.58b 0.81ab
4 7.24a 0.84b 32.8a 103b 0.59c¢ 8.4d 1.95e 0.48c
5 7.43a 1.01a 36.9a 162a 0.51c 7.3e 1.45e 0.37c
6 7.02b 0.58d 15.3d 38¢ 0.95a 11.8¢c 2.38d 0.75b
7 7.21a 0.55d 16.8cd 38¢ 0.97a 11.2¢ 2.38d 0.78b
8 6.84b 0.58d 15.8d 32¢ 0.98a 11.2¢ 2.58b 0.74b
9 6.81b 0.59d 16.8cd 32¢ 0.94a 10.3c 2.33d 0.87a
10 6.86b 0.64c 15.9d 33c 0.98a 11.2¢ 2.56b 0.85ab
11 6.58b 0.66¢ 17.1c 31lc 0.92a 10.5¢d | 2.87ab | 0.83ab
12 6.64b 0.58d 15.8d 35¢ 0.89ab | 11.2¢ 2.94ab | 0.85ab
13 6.81b 0.59d 18.0b 33c 0.91a 10.8cd 2.63b 0.88a
14: 7.01b 0.59d 15.9d 31lc 0.81lab | 11.3c 2.55b 0.85ab
15 6.94b 0.62c¢ 16.3d 29cd 0.84ab | 10.9cd | 2.58b 0.88a
16 6.98b 0.55d 17.3¢c 32¢ 0.91a 10.8cd | 2.67b 0.91a
17 7.23a 0.58d 16.6cd 31lc 0.88ab | 10.3cd | 2.89ab | 0.87a
18 7.11a 0.61c 16.8cd 33c 0.87ab | 11.2¢ 2.49c¢ 0.86ab
19 6.98b 0.54d 17.0c 32¢ 0.90ab | 10.8cd | 2.58b 0.85ab
20 7.03b 0.56d 16.9cd 31lc 0.94a 10.6cd | 2.55b 0.90a
21 6.83b 0.81b 13.2e 34c 0.94a 12.6b 2.87ab | 0.89a
22 7.01b 0.84b 13.8e 35¢ 0.99a 13.1a 2.95a 0.88a
23 7.00b 0.80b 12.9e 33c 0.98a 13.3a 2.99a 0.87a
24 6.98b 0.79b 13.5e 35¢ 1.01a 13.7a 3.01a 0.79b
25 6.89b 0.85b 13.6e 36¢ 0.99a 13.6a 3.00a 0.77b

1) 3 28 #=x.

2) DMRT .05.



493 59 A% pH, EC, NO3—N, P:05 59 &= B Aol nlaf kot ol
S B A el vl W@kt NOs—N9| a2 4y 59 A glefA] 32.8 9 36.9mg/kg®.
2 B} Aol nlste] @Wokom, 3 134 19.29F 18.0mg/kglE 1 HE olth. v+
A A kel kel zZpolE HolwA kel 7)se Ao v 12.9~17.6mg/kg WY
°] NOs3—N &&& 27 detdidinh P05 e 493 58 AHEolA 103 ¥ 162mg/kg
2 ymA Hee 29~38mg/kg Welel skl AEs] wokth Ko e 4Wd 5¥elA]
599} 5lcmol”/LZ 0.81~1.01cmol™/Le] WSS WeERdR oz Helef njste] @dAA3] 23]
T} Ca, Mg, Na 59 ol Al Ko 22 AFoz 4y} 5HoA EF Ao nlste] F3
aA A AT

_ _ ol A} J1AF g omB H glEL
e’ %) (]%3 (%,Ev/w %, v
1 65.74a" 18.94a 13.94b 6.53b
2 64.15a 19.31a 14.21b 6.51b
3 63.58a 18.68a 14.33b 6.33b
4 51.26b 16.14b 18.31a 8.34a
5 52.33b 16.58b 19.14a 8.31a
6 64.15a 18.56a 13.26b 6.23b
7 63.58a 19.01a 13.55b 6.33b
8 63.66a 18.88a 13.98b 6.58b
9 63.58a 18.09a 13.55b 6.35b
10 63.77a 19.04a 13.66b 6.58b
11 64.01a 18.66a 14.21b 6.42b
12 63.88a 18.45a 13.99b 6.28b
13 63.26a 18.97a 13.65b 6.38b
14 63.55a 19.02a 14.21b 6.99b
15 62.98a 18.88a 14.33b 6.37b
16 63.86a 18.36a 13.99b 6.55b
17 62.99a 19.02a 14.21b 6.29b
18 63.58a 19.33a 14.33b 6.37b
19 63.23a 19.21a 13.95b 6.58b
20 62.84a 18.99a 13.89h 6.33b
21 62.58a 19.02a 14.22b 6.58b
22 61.36a 18.96a 14.58b 6.99b
23 63.99a 18.66a 14.33b 6.37b
24 62.58a 19.06a 14.58b 6.58b
25 63.00a 19.04a 14.56b 6.19b
D ¥ 28 T=.
2) DMRT .05.
ERREY g, 1Y, REFE U FE S35 52 E 340 dehianh ge] 3 A



vl 7F FAE] 43 59 HolM 51.26 W 52.33%% YA 2l 61.36~65.74% W
rEet woprh 71 A= 4, 5¥ AEelA 16.14 E 16.58%% 18.09~19.33%2] W]
5 YEbd U A Ao vlste] 7 njgo] wglth fFaFES AulgE FAEE ¢ 4, 59
AeelA 18.31% 19.14%= eF Aol vlste] Eorom, ymx] AHEoxs axt @
13.26~14.58%° W& e 72 55 4, 5/ AHelA 8.317% 8.34%=E E}
Aol wsle] ke wbd YuA] oM E 6.19~6.99% WAE e Ho|th oAk
A7s FFsHE AnEE FARE AT AES A W 7S JERAE FASE
AHESE AT By, FEFEY T 4 B2 0E UERTH
A

5 4l ¥ 27 T AEY FF wE B4t AS, A 2 W 28 A=E yE

i

O

O

i3
et

Aol ke B E Ay’ | ma=y’ | wone’

1 14.9a" 3.8a 0.83a Ob Oa Oa
2 15.2a 4.2a 0.82a Ob Oa Oa
3 15.1a 3.9a 0.80a Ob Oa Oa
4 14.8a 3.8a 0.81a Ob Oa Oa
5 15.1a 4.0a 0.83a Ob Oa Oa
6 14.6a 3.8a 0.82a Ob Oa Oa
7 15.3a 3.8a 0.81a Ob Oa Oa
8 12.2¢ 3.5¢ 0.64bc 3a Oa Oa
9 13.8b 3.3¢ 0.73b 3a Oa Oa
10 12.3c 3.5¢ 0.68bc 3a Oa Oa
11 12.5¢ 3.4c 0.66bc 3a Oa Oa
12 12.2¢ 3.5¢ 0.67bc 3a Oa Oa
13 13.5b 3.7ab 0.72b 3a Oa Oa
14 11.2d 3.0c 0.63bc 7a 3b Oa
15 13.4b 3.6ab 0.71b 7a 3b Oa
16 12.9b 3.5¢ 0.68bc 7a 3b Oa
17 13.6b 3.6ab 0.71b 7a 3b Oa
18 13.8b 3.7ab 0.74b 7a 3b Oa
19 13.6b 3.7ab 0.77b 7a 3b Oa
20 11.4d 3.2¢ 0.66bc 7a 3b Oa
21 11.2d 3.4c 0.64bc 7a 3b Oa
22 10.9d 3.2¢ 0.54c¢ 7a 3b Oa
23 11.8¢ 3.5¢ 0.61bc 7a 3b Oa
24 11.5d 3.4c 0.66bc 7a 3b Oa
25 11.4d 3.6ab 0.65bc 7a 3b Oa

1) ¥ 28 #Fx

2) DMRT .05

3) Ad; 00 ¥, 10 1% R, 30 1~10%, 50 11~25%, 71 26~40%, 9: 41% ©|*

4) Eé}%‘%‘ Fubl 10 1%v|Rh, 30 1~10%, 5: 11~30%, 7: 31~50%, 9: 51% o]

5) A FEA 1 1%v R, 30 1~10%, 50 11~30%, 7: 31~50%, 9: 51% ©]7

% FE9 4. 10, $2Y 10. 25.



1~7H7HA] S ERA 0L Hulegg FARZ o FEA BEAab Aol Fgta, s U
W oHAE otk 2 1~7WlA 14.6~15.3cm WIS 247 velgo] € Azlel Bl
Ao, FAMES HI}AAS TFF 14~25W HolM 11.2~13.8cm= &S Hol
F(B8~13) 9 L 12.2~13.5cm HYE e #Ho)
~4.2mm HAE B Al nlate] How, YA Az
M= 3.0~3.7mm WAE HlwA #2 Ho|qok <5 1~TH7HA 0.80~0.81g HHE W

Aot YA AgolMs 0.54~0.72g9 YIS Velfo] ¢F

3 BARS AT S glodch ARkl BAELS HES AP ARB~13WM)E T A
MeE 7%, ZIINEL FA14~258)F £43 B¢+ Aol wet 26~31% HAZ wF
oh ZIIESE A 14~25W)F EFS A 1% vk m@Ewo] WA on Hy

T BE Aol s gkt

9 139 7} AEE AS4ES Yen gt

Hir
32

%
4 e




2) 2zt AlE
JE 38 (3 36)2 JERAE F AFE 3 20 AAES AL d AedA] vl
3 S UehiQth dutgog AT pHE A4k Aujo] A4 MR nAsA =%
U 318 7R el sk Holdlth FUIAES ke A el thAal] Aolg HolvlE
ARk AR A el &k ol dtede FEEE AR pHE 6.84~
7.139] WL E el QA SHe| HAZ of A wt Aget WHolel £33t EC 0.59~
0.98dS/m MR HA/F A, YEEAS FAZTE o|&3 Ao nste] Hula s A4
R o]gstal FEE 20% /IS 2velA Edth S0l T NO3—No &2 Ald A E
A 17.8mg/kg o2 EF el vlste] AGa, AuldE FAEZ o] &8t 20%°] FEE A
7Fsk 2W AJE|A 35.8mg/kg 7HE Wolx 1 HAZF A YA AEA= 19.1~
25.9mg/kg WA Z Aol whet vk xpolzk Aot 1 Abol= @A A stk P05 §F
Fe 2wl AEA B Al vlgte] FEHAA EE 158mg/kgol AT WA v ] A e
A= 31~39mg/kgs] MR vl AT S YeERATh Fol2o] 3olA K, Ca, Mg
2 Na®] g AI|FE 1¥elA ek gle] nlste] @A woprt Az Ao Ko
ke 1WoA 0.88cmol’/LE o Agl9 0.48~0.55cmol /LBt 50% ©]A4F @ekt}. Ca
ek 1WoA 11.2cmol’/LE, YA AgorE= 6.9~8.2cmol /L2 WSS YEldo]
2ol 7F w9 Zvh Mge ¢ 3t K W Ca%l 22 Aoz 1¥elA 2.56cmol /LE 71
ok, YA Aol Ms 1.51~1.68cmol /LY WSS veRfo] 1 o7t Ax gkt 1
2l Na §a2 19 AR ES 3~ 110704 93, Al 9 uefas 7k AelelA 0.81
~0.88cmol™/L WHZ € Aol nlate] ¥ woldlow, umxA A 0.42~
0.52cmol /L& Ho] ulwz & FFolduh
SAES N, T, FETE, TR 45 79 2898 5A4S 3F 37 YEhglth
29 z2te] A% 1d ke 22 AEFE yebdo] e 712 AulEE FARR § A
AN, & FEY 8 455 JERAE FARRE 3 FEAA Zorh AFe] A5 29
AgelA 53.25%% 62.62~65.58% WLE HI WA Aol nlste] skt 714 ®
WoAgolA 17.21%2 e Aol vlal vk, WA AEelAdE 19.01~20.68% WIS
UeERlth FaFEY 57 e AnEE FASE o Al eF Aol vlste] &

¢

o
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¥
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b

36. ¥ Adof ALE3 23 AEQ] 3} shA

+1

+2

+1

o K Ca Mg’ Na
Amas’ | g | (S NN Por e ]
1 6.84a | 0.59c | 17.8f 32d 0.88a | 11.2a | 2.56a 0.81b
2 7.04a | 098a | 358a | 158a | 0.54c 6.9bc | 1.51b 0.42d
3 7.03a | 0.68b | 23.9¢ 36¢ 0.51d 7.3b | 1.65b 0.81b
4 7.02b | 0.70b | 25.3b 38b 0.53¢ 7.8b | 1.68b | 0.83ab
5 7.12a | 0.72b | 26.8b 39b 0.55¢ 8.2b | 1.68b 0.85a
6 7.09a | 0.65b | 22.8d 35¢ 0.49d 7.2b | 1.52b 0.84a
7 6.98a | 0.67b | 23.8¢ 36¢ 0.50d 7.2b | 1.53b 0.85a
8 6.96a | 0.69b | 25.9b 38b 0.52¢ 7.3b | 1.56b 0.85a
9 7.02a | 0.62bc | 19.le 33d 0.48d 75b | 1.57b 0.87a
10 6.94a | 0.63bc | 20.8d 36¢ 0.50d 7.6b | 1.54b 0.88a
11 7.08a | 0.65b | 22.0d 36¢ 0.51d 7.8b | 1.63b 0.88a
12 7.0la | 0.63bc | 20.9d 31d 0.51d 7.3b | 1.55b | 0.51c
13 6.94a | 0.64b | 21.3d 32d 0.54c 7.9b | 1.58b | 0.51c
14 6.98a | 0.65b | 22.3c 34c 0.58b 7.8b | 1.67b | 0.52¢
15 7.13a | 0.64b | 22.6¢ 31d 0.50d 7.3b | 1.59b | 0.52¢
16 6.96a | 0.65b | 23.3c 32d 0.51d 7.4b | 1.57b | 0.52¢
17 7.12a | 0.67b | 24.1b 32d 0.51d 7.4b | 1.59b | 0.53¢
1) ¥ 29 #x
2) DMRT .05.
%37 £ AEY A, 71 fFETE 2 T2 45
I o N SRR TE %Ee
Aelws (_'%3 (]%(; z-‘;;,l:/_/v) T(%, V/f)o
1 63.28a 20.19a 14.58b 6.48b
2 53.25b 17.21b 18.86a 8.43a
3 63.54a 19.01a 14.36b 6.51b
4 63.66a 19.58a 14.98b 6.59b
5 64.46a 20.03a 14.52b 6.38b
6 64.73a 20.89a 14.33b 6.62b
7 64.26a 19.98a 14.59b 6.43b
8 65.58a 20.02a 14.31b 6.46b
9 64.53a 20.54a 14.65b 6.57b
10 63.62a 18.13a 14.21b 6.64b
11 64.57a 20.31a 14.33b 6.72b
12 63.56a 20.36a 14.99b 6.53b
13 62.78a 20.98a 14.54b 6.26b
14 63.64a 20.33a 14.46b 6.43b
15 63.53a 20.52a 13.98b 6.46b
16 62.63a 20.68a 14.01b 6.28b
17 62.62a 20.56a 14.58b 6.41b
1) ¥ 29 #x.
2) DMRT .05.



(|

FEL Fiol wE BAMY AS, A 9o A AR(E& 38, ¥ 28)F Avry, &
e A 7,8 F 17H A elA 18cm ooz B Aol Hlate] Ao, 13} 5ol
l4cm W92 Zotch U™ A2l 16.3~17.2cm W E F2 Holdrh 442 1~3H,
14~179 AgelA How, YA AHger= 3.3~3.7mm M= AUt T8y 252

Atk Awate Ak $
7k 3% (v A7rE ATl 20% el ] @ ko] wrAsklvh. e m

Y} e H ey e AR skt

\)

~4%, 7~8%, 11" 2 14~17H)A 0.8g o1& YE

=

| =RKe)
= 4

o

Agaz’ | =F ] TR ST quy? | easg? | peme?
(cm) (mm) (g/5)
1 14.2d 3.4b 0.72b Ob Oa Oa
2 16.6bc 3.8a 0.82a Ob Oa Oa
3 17.3b 3.8a 0.84a Ob Oa Oa
4 17.2b 3.8a 0.86a Ob Oa Oa
5 13.8d 3.3b 0.48¢ 5a Oa Oa
6 16.3bc 3.7ab 0.78ab Ob Oa Oa
7 18.5a 3.6ab 0.82a Ob Oa Oa
8 18.2a 3.7ab 0.81a 5b Oa Oa
9 17.5b 3.6ab 0.79ab Ob Oa Oa
10 17.2b 3.4b 0.70b Ob Oa Oa
11 17.4b 3.6ab 0.84a Ob Oa Oa
12 16.9bc 3.3b 0.78ab Ob Oa Oa
13 16.6bc 3.6ab 0.79ab Ob Oa Oa
14 16.8bc 3.7ab 0.81a Ob Oa Oa
15 16.9bc 3.8a 0.82a Ob Oa Oa
16 17.2b 3.9a 0.83a Ob Oa Oa
17 18.1a 4.1a 0.85a Ob Oa Oa
1) X 29 F=x.
2) DMRT .05

3) AW 00 FEA, 10 1%v9, 30 1~10%, 50 11~25%, 7 26~40%, 9: 41% ©]’

4) 2EEd; 0 228 10 1% Rk 30 1~10%, 50 11~30%, 7: 31~50%, 9: 51% o)
5) Mo 0 Al 1 1%u ek, 30 1~10%, 5 11~30%, 7: 31~50%, 9: 51% ©]AF
¥ 3Ed 4. 10, g4 10. 25
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3) 3dzak A1¥

3 39% B APl ARg £ AES s 2Abske] e Aol

e pHE A zro] Aol7 gl oyt ECE 2~4W AelolA 0.82~0.89dS/m M=
=oxal, Algk AEQ 1W AHEle] A 0.62dS/mE B} Aol vla] nlwa vk Helglth o
WA Aol 0.46~0.56dS/m ®SE HERAH. 5ol & NO;—-No a2 2, 4, 1,
3w A 2lolM 32.6>24.5>18.2>15.4mg/kg?l o2 =9ka, YA Ao me]
o] Hrlego] WE4E 1 dgko] FUlsTh Py0s9 e 2 A 2lolA 136mg/kg S ® EF
Aol ulste] AA3] @wtom, 3, 4 AHolA 38 U 39.6mg/kglE 1 HE °|tt 1
2ol wo] WMol Hrtgko] Frhghel wel Py0s9 S 24mg/kgel A 34mg/kgo® Tt
At ol F KO e 19 AzlelAd 0.89cmol’/LE 7HE Wk, 2~4W g of A
0.56~0.58cmol"/LS WS YeE 2, Cat= 3WollA 16.9cmol /L, 294 12.3cmol”
/L& 27 gebdo] EF Aol nlste] w2 otk Mg e 3wl 4cmol’/L o4
S, 1, 294 2cmol’/L ©1E& 77t vebdle] B Hele] wlE] wekow, Na &2 1,

7)
24 He oA 80cmol /L WIS]E Bkrh 1 yhel o] el o] T S o

w

Ty AREE FARERE AFES 28 AEY fFaTEY ST 8552 19.14 ¥ 8.62%=
=



b

39. ® Agof A3 23 AEQ 3} shA

FES Tl W

= T Ak
LU B o |

o] A%, A 3

HT} 4 - A 19.87 21.2cmE EF Ao nvls)] dgon, 2

(A

A AR 4D E AR,
3¥elA 13cm W9®E 1 ¥

[e)
24

Az s o | EC NO'-N | P05 | K Ca” | Mg™ | Na
dS/m) | (mg/kg) | (mg/kg) cmol /L
1 6.86a 0.62b 18.2¢ 33bc 0.89a 12.3b 2.68b 0.84a
2 6.64a 0.89a 32.6a 136a 0.58b 7.3¢ 2.13b 0.48c¢
3 6.74a 0.87a 15.4d 38b 0.58b 16.9a 4.38a 0.84a
4 6.61a 0.82a 24.5b 39b 0.56b 6.9¢c 1.98¢ 0.79a
5 6.68a 0.46¢ 7.8g 24cd 0.32f 3.2e 1.01e 0.22d
6 6.66a 0.48¢ 7.8¢g 25cd 0.35e 3.4e 1.12¢ 0.28d
7 6.68a 0.49¢ 8.1g 26cd | 0.36e 3.4e 1.24e 0.32d
8 6.86a 0.50¢ 8.9¢g 28¢ 0.38e 3.6e 1.35d 0.43c
9 6.76a 0.52¢ 9.1¢g 30c¢ 0.40de 3.7e 1.45d 0.44c
10 6.74a 0.52c¢ 9.8ef 3lc 0.41de 3.9e 1.50d 0.45¢
11 6.81a 0.54c 10.2e 34bc 0.42de 4.1d 1.63cd | 0.47c
12 6.84a 0.56ab | 10.6e 34bc 0.44d 4.3d 1.85¢ 0.50b
1 % 30 #F=x
2) DMRT .05.
E40. % AR WY 1Y, FESE L ¥ 455
. SN AF TVAF o g mn PR
Aeiae’ F%(; (1%3 2-‘;7,3?/_/\/) T(%, V/?;;)O
1 62.31a 19.89a 15.14b 6.51b
2 54.24b 16.84b 19.14a 8.62a
3 62.32a 19.76a 14.91b 6.46b
4 62.65a 19.47a 14.16b 6.38b
5 63.48a 19.83a 14.48b 6.53b
6 64.54a 20.01a 14.64b 6.48b
7 64.56a 19.74a 14.66b 6.51b
8 64.91a 19.89a 14.58b 6.38b
9 64.56a 20.14a 14.61b 6.63b
10 64.32a 19.26a 14.38b 6.56b
11 63.94a 19.24a 14.41b 6.66b
12 63.48a 19.86a 14.79b 6.58b
1) 3% 30 =,
2) DMRT .05.

R




oltt. YA Aol = wHo] B Hrtgo] TEFE FAE Tk BEFS e
Uik 2742 1~4% A2lolA 5mm W2 e el vls) Zch 2@ UmA 22l 7o)
Zko] glo] 4mm FHE gl ZAE HERGTE 25 1~49 HEelA 0

uf- FAE Holglowm, FHo] &Rl HrlgFo] 7t
8%s A7Fet Afel 0.73g0 2 s A o gtk AWike] A Ae 3w
16%= W9 Zokon vmx AgorEs 2~3% A5 HAEFS Bt ng=2wo 7t A
2l 3] 1% vvroz sl o, Man Sy MAskA] ekort

O wolub W Eoke] A, WA HEE WEL 7Y AU WA ato]

rlr
rig

m‘l‘
JHU
1
A
o
>
r\:l
N
=
o
§2
rlo
R
o
rO

HHOE sl 9lovt fFRAS AMNEL 46~50% ol = st 984; 4 =,
2007, 2010; 2 &, 2013). @A Wow BARS QAT A¢ A 7 BAke Al

Eepng She2el A 234 QA TFR R71E0 /1% QM BATS AR el

% A4l AES TRl mE B AS, Al 9 oW A e

Aeuz” | Y A o A | masy’ | wewg”

1 19.8a 5.0a 0.94a 3a la Oa
2 13.2b 5.1a 0.92a 3a la Oa
3 12.8b 5.0a 0.91a 5a la Oa
4 21.2a 5.0a 0.94a 3a la Oa
5 9.1e 4.6b 0.43d 3a la Oa
6 8.1f 4.5b 0.45d 3a la Oa
7 10.3d 4.5b 0.46d 3a la Oa
8 10.2d 4.0b 0.53cd 3a la Oa
9 10.8cd 4.5b 0.58¢ 3a la Oa
10 11.2¢ 4.6b 0.64c 3a la Oa
11 11.3c¢ 4.5b 0.69b 3a la Oa
12 12.3b 4.6b 0.73b 3a la Oa

1) % 30 #=x.

2) DMRT .05

3) Ad; 00 FEA, 10 1%vRE, 30 1~10%, 5: 11~25%, 7: 26~40%, 9 41% ©]7¢

4) 25, 00 248, 10 1%9|5 30 1~10%, 5 11~30%, 7: 31~50%, 9: 51% ©]%

5 WS 0 LA, 1 1%m9%E 30 1~10%, 50 11~30%, 7: 31~50%, 9: 51% ©|*%

#* 9Fd 4. 10, 754 10. 25.
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Al B (MAN)
" 0 | g By +
=1 = - 285
gl la| L2 ] a| |al |=
|| g !
E —1 SERVER [
= 5 COM.

] FILE

= 0/S Web service

I 29 A5 A 24 7He S

T 42,
1dx} 2 d =t 3d =t
L5 (T) 18, 26, 34 20, 23, 26 20, 25, 30V
A5 (%) 60, 70, 80 65, 75, 85 AAHFE
FeF(pumol -m 2 s 18, 26, 34 30, 60, 90 60, 75, 90%
B2 ~ * ~
CO; % (mg/kg) HIZ (840~ 370), 9= (340~ 570), 700

1) F= 90umol -m 2 s}, 2) 71 25C.

2 A% % vz
b 19% A
18, 21 9 24CE 43S A5 A Fo&S 7T1~74% HAR Ao|7h flom, &
A2 21TCoA 14.4cm2 EF Aol wl&] A3, 18T 13.6cm, 24C 12.3cmE 747} YEd
Uoleh 2748 3.6~3.8mm MR AHo)7F GIATHGEE 43, I19 31). <52 21TCelA 0.84g
OF 7HF FAROm, 18TeA 0.73, 24TellA 0.69gs 717t veRo] 24TCe vlste] 1
8Tl ZFol FART AWAS BE AEoA] 1% oz yvetston, a5yl ey
S BASHA] okshrt.



3 43, 0418 Fobg W ASe] vAE VR FF
18 72a" 13.6b 3.7a 0.73b la Oa Oa
21 74a 14.4a 3.8a 0.84a la Oa Oa
24 7la 12.3¢c 3.6a 0.69b la Oa Oa
1) DMRT .05

ol

2) Aw; 0 A 10 1%=)9E 31 1~10%, 50 11~25%, 7: 26~40%, 9: 41%
A8 1 1%m) 9k 30 1~10%, 5 11~30%, 7: 31~50%, 9: 51% o]
0: T4 10 1%v| ¥ 3: 1~10%, 50 11~30%, 7: 31~50%, 9: 51% °]%

gl 10. 25.

O

3) mEEY; 0 ¥y
4) A
¥ IEA 4. 10., F

e

24T

21T
S
% 31 7)ol mE HAel A

18T

N

g el wE Qi

Zols W S A HA(E 44, 79 32) AEE B A

=

FE7F 60, 70 ¥ 80%Y Wl Eot&> 68, 71 W T4%E F ESTE Fotgo] A ¥
Ak ZF Ay 7F 232 13.6~14.2mm, 442 3.8~3.9mm, <5< 0.67~0.73g ¥HY
2 zko]7 glslth. AWk AEE 80%°lA 1% wwre® ofF AA WAL, EF A
|4 ek ekolth mAE w WS nE AeleA By eksith
B 44, A ZFolg W B AFef nX & ARl IFF
AUEE Zol& =% +7 =+ a 2) 3) 4
1?-];/\1- E;ﬂ—%lﬂﬂ HH 4%
(%) (%) (cm) (mm) @z | T dEE | e
60 68bY 13.8a 3.8a 0.67a Ob Oa Oa
70 71ab 14.2a 3.9a 0.69a Ob Oa Oa
80 74a 13.6a 3.8a 0.73a la Oa Oa
1) DMRT .05
2) AWl; 00 T A 1 1%9) 9 31 1~10%, 5: 11~25%, 7: 26~40%, 9: 41% ©]*%F
3) BEEd; 00 A8 1 1%v Rk 30 1~10%, 5: 11~30%, 7: 31~50%, 9: 51% o)
4) Bgx S 0 A8 1 1%uRE 30 1~10%, 50 11~30%, 7: 31~50%, 9: 51% o)
¥ £ 4. 10., 29 10. 25.




60% 70% 80%

Fafo] w2 Q1Ako] Folbg 72~73%, AL 13.7~14.4cm HAARE, A& 7r 2ol7) ¢l
AW 22 34umol -m 2-solA 3.9mm 2 0.71g0 2 E} Aol nl& IAY
AL 28} RE HgoA 2FL 0.52~0.71g HYZ u]$ 7FH YA o)A FA 3

A7 Adak, RaEEy, Be el BE Ao EAdskH] skth (i 45, 119 33).

345, I Eobg Bl B Y A& vA = FFe] 9%

BeF Zoh& =% -7 =% A 2) 3) 4
7y W AF TR E Y BH =)0 0

(pmol -m 2+ s7) (%) (cm) (mm) (g/7) e =e e
18 72aY 13.7a 3.4b 0.52¢ Oa Oa Oa
26 73a 14.1a 3.6ab 0.58b Oa Oa Oa
34 72a 14.4a 3.9a 0.71a Oa Oa Oa

1) DMRT .05

2) ZW; 0: A 10 1%u)9, 30 1~10%, 5: 11~25%, 7: 26~40%, 9: 41% ©|A+

3) EE=d; 0 &A1 1%v)w, 31 1~10%, 50 11~30%, 7: 31~50%, 9: 51% ©]7%

4) B 00 FEA 1 1%v)w, 31 1~10%, 50 11~30%, 7: 31~50%, 9: 51% ©]7%

% Y5 4. 10, 89 10. 25., AFEEY; 99 d35.

18 26 34
P& (pmol -m 2 s )

TIE 33, gl whe Hake] A



718 COz kol WE A4 e] Fob& 67~71% WA= Afol7F glla, <4, <74 %

222 600ppmolA 14.9cm, 4.2mm % 0.83g & E Aol vl o) <ol AW, 7
Zh2 ul walyewo 600ppm oW e COy wEoA= whAlshA] kbt (3 46, 19 34)

b

46. A4t Fohs, o A, Ade @ ¥ Bl vA= Y] T COz vx9 IF

= Zo}§ =% 27 =%
(ér?fg/fi@ g(?l)g (crjlb) (mrrol) (g/g LA N
oz 71a? 13.8b 3.7b 0.63b Oa Oa Oa
500 68a 14.2ab 4.0ab 0.79ab Oa Oa Oa
600 67a 14.9a 4.2a 0.83a Oa Oa Oa
1) CO2 &% 340~370mg/kg
2) DMRT .05

3) AW 0 F2A, 1 1%veh, 30 1~10%, 50 11~25%, 7: 26~40%, 9: 41% ©°]%

4) E’%%"‘é' 0: FahA, 10 1%veE, 3: 1~10%, 5: 11~30%, 7: 31~50%, 9: 51% ©°]4
5 Tk 10 1%meh, 30 1~10%, 50 11~30%, 7: 31~50%, 9: 51% ©°]%
>:<§Jr%—°é4.10 g4 10. 25

dlo

gz 500 600

<CO: % (mg/kg)>

9 34. CO, w5 & TAMe A,

(b 2dak A1
A FTAY FohE2 7] 20, 23 B 26TelA 86, 85 W 85%F 747 yebie] A 3t
o z}ol7} ATt L, <A U L5 AAHAE 23TColA 16.9cm, 4.1mm % 0.90go = E}
Ao vla] £8kvh 28y 20T 26T A& vst 59 S eIt Ak
BE AZdA 1% mivtez @gsigion, mamy dl By o whgstx] kokrh(

47, 719 35).

®



7] & Zol& =% 27 o+ Ama? | oazm? Eﬁaﬁ%ﬂé“
(C) (%) (cm) (mm) (g/7F e el
20 86a" 15.3b 3.7a 0.79c la Oa Oa
23 85a 16.9a 4.1a 0.90a la Oa Oa
26 85a 15.8b 3.8a 0.86b la Oa Oa
1) DMRT .05
2) AW; 0 A, 10 1%v)ek, 31 1~10%, 5: 11~25%, 7: 26~40%, 9: 41% ©]*F
3) EEEW; 00 B3 1 1%v v 30 1~10%, 50 11~30%, 7: 31~50%, 9: 51% ©]4
4) WS 00 Ty 10 1%m W, 30 1~10%, 50 11~30%, 7: 31~50%, 9: 51% ©o]4
% BEY 4.1, 89 10. 25.

FHlFE 65~85%2] WAoA Foh& 86 H 87%E A el Aol gllow, e
AEE 75 9 85%14 16.8 9 16.4cm® AL, 65%14= 15.6cmz &> Aot}
7L 3.8~3.9mm WHR g o] o7} gt 5L AUEFE 75%14 0.84g0 %
FARA, 65 2 85%°A % 0.76 2 0.78g2 2 4k ofYXA|wk Auje] Abg 4 Qe B
Aol Agaro] F1eslgith AWANS AUlEE 85%lA okt IS W yux] A oM

AW, REsY, RSl ol s otk (R 48, 11 36).

FE 48, 1Y FobE 9l Helo] Aol mA= AuEEY] dF

2~ = o] =

65 86a" 15.6b 3.8a 0.76b Ob Oa Oa

75 87a 16.8a 3.9a 0.84a Ob Oa Oa

85 86a 16.4a 3.8a 0.78b la Oa Oa
1) DMRT .05

2) AW 0 A 1 1%v W, 30 1~10%, 5: 11~25%, 7: 26~40%, 9: 41% ©|%

3) wAS; 0 T, 10 1%v%, 3 1~10%, 50 11~30%, 7: 31~50%, 9: 51% ©]%
4) WAL 0 T, 10 1%v, 3 1~10%, 51 11~30%, 7: 31~50%, 9: 51% ©]%
% e 4.1, S8 10. 25,




Fefo| wWrE HAMY ASS AEHEW (X 49, I3 37) AL gl BS4E ZojA 90
gmolellA 17.4cm, 60 zmololl4 16.1cm, 30 zmol o4 15.7cmE Z+z} yeEAc 274

)

2S5 AA 3.4~5.1mm BHE 47 YJERSIE 252 90 gmolelA 0.91g
o7 7M FAHN 30 umolollAl 0.73gC 2 7 Ath AW, nasEy 4 A SHe 1

£ 49. 1A Fobs 9 B Ko v A= FFY T
b = (e} =
a5 | | em | o | e | AT |masat| wes’
30 87a" 15.7¢ 3.4b 0.73c Oa Oa Oa
60 86a 16.1b 4.7ab 0.84b Oa Oa Oa
90 88a 17.4a 5.1a 0.91a Oa Oa Oa
1) DMRT .05

1) Ad; 00 73, 10 1%v7IRE, 30 1~10%, 50 11~25%, 7: 26~40%, 9: 41% ©]%

2) 22 00 B 1 1%v 9 30 1~10%, 5 11~30%, 7: 31~50%, 9: 51% ©|*%
3) MRS 0r A8 10 19%u Rk 30 1~10%, 50 11~30%, 7: 31~50%, 9: 51% o]
# W 4.1, 789 10. 25, AHEEY; A FE5

ek (pumol *m “-sh)

9 37, B s 5o S




7] & COy s&° mE A4 Fob&2 o7t Idlar, &4, 274 2 <52 700ppm
o 4] 16.8cm, 4.3mm % 0.96gC = E} Aol nvlal] F4th. Q4o AW, nzEw dl iy
WEW o 700ppm ©JU2] COy FEolAs= whgstA] &th(E 50, 19 38).

B
CO; &% Zob& =% =7 =% ) 3) 4)
‘Eﬂ 2= HH J%
(mg/ke) (%) (cm) o | @ | i
) % (320~378) 86a" 15.8b 3.8b 0.84b Oa Oa Oa
600 84a 15.2ab 4.1ab 0.88ab Oa Oa Oa
700 8ba 16.8a 4.3a 0.96a Oa Oa Oa
1) DMRT .05
2) AW; 0 FabA 10 1% ek, 3: 1~10%, 5: 11~25%, 7: 26~40%, 9: 41% ©]7¢
3) ®zEW; 0 A 1 1% 9 30 1~10%, 5 11~30%, 7: 31~50%, 9: 51% ©]%+
4) RS 0 FEA 1 1%9) 9, 31 1~10%, 5 11~30%, 7: 31~50%, 9: 51% ©]AF
w 9Ed 4.1, 89 10. 25

71%5
(340~300)

600

COy =% (mg/kg)

19 38. COz v%°l wE A A5

(th 3z Alg
¥ 51+ BRAEA FEE 700mg/kgl ® 1174
Zobg, FIA, S 9 A €8 SAEEE vEkd Zlo
0T 86%= =9k, 30CAME 76%=
2 A grel zkel7b gl 7123 FRe] A g ave o e 2o UERTh
7|2 FFe] wE

54§ BT 5% FEAIM 44} Atk 71e W Y] WE TS F 2k BF 1%
FEAA LR FO4E eblom, JEAE EaE Qb A0 Ve, 239 4
S 2 ge AFS UEhhUrh Wi BREYe 1% vvo e A wgsidL,

12
AC)
%
dlo
ol
rlo
td
iy



=5 TS A S == | = o= R BH
i l (‘7:5)%r ( prrol o(%zon?:liz s (;r:?) (Elm) (;g_/j) A’ tgas) ’é";)
oD 20 86 1.34 15.8 5.1 0.94 1 1 0
. 25 84 1.21 16.1 5.0 0.90 1 1 0
(©) 30 76 1.02 13.9 4.5 0.81 1 1 0
% iy 82.00 1.19 15.27 | 4.87 | 0.88 1.00 1.00 0.00
60 84 1.14 13.9 4.3 0.76 1 1 0
Bep? 75 386 1.28 15.2 4.9 0.84 1 1 0
90 85 1.46 16.3 5.1 0.95 1 1 0
% Ein 85.00 1.29 15.13 | 4.77 | 0.85 1.00 1.00 0.00
7] 2 *% *% *% * % NS NS NS
3 o NS ok 3k * ok NS NS NS
7] 2 X B * * NS | NS | NS NS NS NS

1) Fg 90 umol -m 2 -s !, CO; % 700mg/ke.
2) 71 25T, COy &% 700mg/kg.

H 5(1985)2 QA 4WdAS o] g3ste] 5719 %x =, 10, 20, 30, 35 E 40Tl

5
o
>,
R
o
%
o,
o

dol A=A, 2 21CelA 78 @dsiA 21CrF 3 A

otk Q1Are B 3AI7E Ao S 40T E 28%, 35TAME 12.5%7F A3HE
o, 6A1%F Aol M= 40TCeM AL Fd s5o] A0, 35TlA 35%, 30Cel
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1 28.3 32.1 33.9 35.4 34.4 31.9
=3 1.4 m &5 T3
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=1 14 meE 19
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- _ 1 28.4 31.8 33.2 33.6 33.5 29.1
=1 14 m 95 28
2 29.3 32.6 34.1 34.7 34.4 30.0
_ B 1 26.9 30.6 32.4 32.6 32.8 28.4
=3 2.0m @5 #3
2 27.8 31.8 33.9 34.3 33.9 29.6
B 1 26.2 30.1 31.2 32.8 31.0 28.1
=3 20m 9% 19
2 27.3 31.2 32.3 33.9 32.3 29.2
_ 1 25.4 29.1 29.3 30.5 29.0 27.1
=3 2.0m 9% 29
2 26.8 30.6 30.9 31.6 30.1 28.4
_ 1 25.2 26.0 27.2 28.1 27.7 26.1
=3 45m 9% 29
2 26.3 27.1 28.4 29.2 28.6 27.2
1 29.3 33.8 34.0 36.1 35.3 33.6
9 7] &
2 30.2 34.9 35.1 37.1 36.4 34.8
1) &3 vd+x3, 13 v+ 234+ 37 A+ 59, 238 v d+ 33+ 3| M+ S EF A+ L TA| A
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sk gE g | 0] =+ =7 % ) o) 5
> = AP Qe AR B o) ) O
EEETL m | em | mm | @@ | T8 g FES
] 1 13.97 3.5¢ 0.48e la la 0Oa
=1 14 m ¥% &3

2 13.8¢c 3.4c 0.46e la la Oa
} 3 1 14.8b 3.7c 0.55d la la Oa
=1 14 mos 19

2 14.9b 3.6¢ 0.54d la la Oa
} ) 1 15.1b 4.1b 0.69c¢ la la Oa
%3 14 m &5 2%

2 14.8b 3.9b 0.68c la la Oa
=2 90m SE Hal 1 15.1b 4.0b 0.78b la la Oa
=1 m 5T 1l
R e 14.9b 3.9b 0.76b la la 0a
} } 1 15.7a 4.3b 0.83a la la Oa
=3 2.0m %% 1%

2 15.6a 4.2b 0.80a la la Oa
} ) 1 15.9a 5.0a 0.85a la la Oa
=3 2.0m &5 23

2 15.8a 4.9a 0.83a la la Oa
] } 1 16.5a 5.2a 0.91a la la Oa
=1 45m 9% 29

2 16.2a 5.1la 0.88a la la Oa

1) &3y vld+237, 13 Bld+2 30+ #H+5F W, 259, B d+ A F T+ W+ FFH+ELTIA|AE

2) DMRT .05

3) AW 0 A 1 1%w R, 30 1~10%, 5 11~25%, 7: 26~40%, 9: 41% ©)*

4) EAEE: 00 3, 1 1% 9, 30 1~10%, 50 11~30%, 7: 31~50%, 9: 51% ©]*%
5) BRSO A, 10 1%7w, 30 1~10%, 50 11~30%, 7: 31~50%, 9: 51% ©]*%
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A7, 9%, 9%, 9%h FFOPAD) F A4n 2 R 23, 247, B3, 2F, 2
D, AF 5 A D BEAY 2AE AASGTL Wobs ZARE Wobrt A% E YA
WolA 2 Asta MoPARE 29 (Ao EARS] Wobgol © ol FrkehA %t AN

(th dEe] 54 9 ol3siy
Aol M ARESE AEE Al SRl QA JEGEETY, BEd) ek dobE, il (HE
G, AFAFHE 9558 TR FEE ARSI AR 242 Y A - $o BEE AF
ato] EFAEAEAN (2000, )l A8k pH, EC+= 1:5%, NO3—N, NH;—N2 2M

KCIZ #HZ3d}o] Continuous Flow Analyzer(Skalar, San’ )& H|A A9 37 Av. P05+

)

Lancaster &N o7 HZ3}o] Continuous Flow Analyzer(Skalar, San™ ") 2 H| A 235}

Atk ool (K, Ca, Mg, Na)2 1IN NH; OAc f£9do=7 H=EF3o] Atomic absorption

ol
=
=

91
E+ 300mL 7ME AL FoE o] &3ty
= AAs Atk AEQ £4UEE 105TC AX7|A

o SRSk AW T AR PRI

spectrophotometer (Thermo) & 418 2 A
AES £AM T (bulk density) =7 oA

500g THAFE 331F v &
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o
i_.
i

r1o

16 A7 Az & FES &

8
ANBE AFT T EFAAEA 7] (DIK-1150, Daiki Rika Kogyo, Saitama, Japan) & =73} th.
(2hH v =2 57|42 HVPD)
g EAIAE U w7 de SEE do]le 24 ( Watchdog 1650, Spectrum Technologies

e
=
Inc., Plainfield, IL, USA)°l 3F=44 (Quantum light sensor, Spectrum Technologies, Inc.,



Plainfield, 1L, USA), B %9 +iS ST & & EGFAA(SMEC 300, Spectrum
Technologies Inc., Plainfield, IL, USA)E Z}Z} A5t R 8QTh dlolHEA 3= UV
o} EEREH H3E WS & 9l €= (Radiation Shield, Spectrum Technologies, Inc.,
Plainfield, TL, USA) Wl Z&ste] S48tk AHgd HolHzA= 255 54 Wdd
2 3 AA e FA B4 AAAFS o] Xl WE 9] 156em HolE AR EF AlA
= HE=9 AE W 10cen zlolo] widstel SAstqlth Al of vk S w7 AS7I3E
et AAE Fa RS HolEE o] 83dke] A5kt

g =EAd 58 457|932} (vapor pressure deficit) &= Shin 5 (2007), Lee &
(2012) % Nam 5(2014) 9 W¥How HolHzAZ T4 s 7123 o8t 4
(Dl &fste] 313t

VPD (kPa) = SVP (saturation vapor pressure) — VP (vapor pressure),

(1)
SVP = 6.1078 X exp [(17.269 X Temp) / (Temp + 273.3)]

= (RH X SVP) / 100
(Temp : air temperature, RH : relative humidity)

() BAFe] 33 9 d54 F3vs
e = ) B4R 33t S Fo18 335471 (LCpro—SD, ADC BioScientific Limited,

Hertfordshire, England) & ©]&38Fo] 2% 10A1elA 114 Abelel F=F 150mol -m*~ s |, &5
25C9 zollA 7z S E 374 SAHSAY. 954 ¥ SPAD-502 plus chlorophyll
meter (Minolta Camera Co., Ltd., Osaka, Japan) & ©]&3sto] T8 37012 HAlelA 44
= 33 Rk SA% FHagks ARSI 54 FENkE BAS 2 S Ade] wE 9F

o] FAH A% F7|Q ol £ 150474 9¥ el 7 THEE S/HAIY HA el leaf

fl

clipo® 3087 o A& 3 & F & chlorophyll fluorescence meter (Fluorpen 100,
PSI, Drasov, Czech)® =43ttt J&428F vH$2 Kim 5(2018) 3 o] 3423 F Fo,
HFH Fm, FWF G HA3HF Aolel WHold 4 (Fv, variable fluorescence) & 743}
1, H A& (Fv/Fm) & AFE3sksith.
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A7 | 9.43b7| 3.79b 100a Ob Ob 0.40b | 0.1b | 335.8b
192 | A | 6.82¢ | 3.91b 100a Ob Ob 0.42b | 0.4a | 318.2b
W= | 13.7a 5.38a 5b 12a 83a 0.92a 0.4a 560.4a
- AH7e | 13.6a | 5.02a 6b 13a 81a 0.94a | 0O.4a | 596.4b
e thH| = | 13.7a | 5.38a 4b lla 85a 1.10a | 0O.4a | 697.9a
' DMRT 5%
AWM 0— bl 1- 1%v9k, 3— 1~10%, 5— 11~25%, 7— 26~40%, 9— 41%°]4
25 0— ¥, 1- 1%vw, 3— 1~10%, 5— 11~30%, 7— 31~50%, 9— 51%°]*



A AR

=]

50 A&

Ry
ar

Fol #1Es} Wojgich 19

AR Aet

A

iy
o

-

°
pal

.

1g o4
[e)

[e)

o] AQyH
R

77

=
=]

3

NeT-E FIt M= 7t

712 gtatel m|

1 =l

Anj
=

T
a

T T T Aol =
3

L
s

.

sk

]

#ote] o]
A A

cho

=

| —

hu

]

A
=

}

k<
it

. FHZel

59 o] Bt A= =
Q

7] wZel HEel 7ol

ol

;O._

22!

29

6).

3z
ar

2 HERRTH(

o

AT hFYA A 7 AL o

S

-

o

o) 7

=y
5o}

~
0 | o

~, 2
@lo U0 |0
IR A R R
—|olo|lo
., _
Mo) 0| o |7
~— (=
mo TR
21_/.\5311
— | —
omy S|lo|
R ~ sl ==
XSO | ”
RIS |0 |0
| | M| m
r_|xeloo |
s N
2 Elolo|n|n
KH <+ |||
go~|20| 2|2 ®
1Fm154U

° g9 l 1
M| Q2|2
0| <f|m|m
o -
Hlo

tlo

5) Al

79 E7te] Wi WA 200kg/10aS, BAF 7HAS 70,0009 /kg S

47 Imm 5 2917442 o]

9
)

AldLe x

=
.

of 77 | A gkskot, o
o] 0.4g TI= A2

0

o
=

—_
file)

oy

b

bl

-

iy
o

ol

o ou7k gleiA 3

)=
4

o

- 100 -

so} By Al skl

1
S

Z

e ol =7t



X 6. BAF An] FeE A EA (FY 0 dL4/10a)

3) P G)

Ak 9

- ) = ) = = <1z ) ;ﬂ T ) ) i= =
Ae) am|zan? | dE | QB (spa? | 85| TE lasa? gan?| 257 | 255
ET
%‘%7;3 5,800 495 150 230 80 0 200.0 | 14,000 | 6,755 8,200 100
=]

243 121,058| 1,188 | 3,750 | 1,000 | 1,500 150 596.4 | 41,748 | 28,646 | 13,102 160

o= [21,075] 1,188 | 7,500 | 2,500 | 1,800 | 1,015 | 697.9 | 48,853 |35,078 | 13,775 168

D

2)

3)

4)

5)

6)

7)

8)
9

D 7 AT 5800€/m, AR widEhes, AHAE e 9 SR Ede] AlZ] 21,193¢/m, R =
nldahe 2 39 oha = AlZn] 21,8759/ m'
FAH); MR 50,0009 /ke, ¥ 9.9kg/10a, A28 2 thke=; 23.76ke/10a.
AEE g B3 7k g6 gk 15089/10a, A2 10ax 248 X 4cm=37.5m' AlHAE 3,750, = A
126m'=21m x 2004 €Y x6=1,2004¢, IERA 42m'=250LX 1683 x30,0008=50404¢, FE 42m=3073¢x42
=1,2604¢
WowkET) e A 9 oolF WMEE HE 230d9, A SEA AE A vE 10049 x1091=1,0004 4,
th| = 1~39 HEe] Anjd] EFAE A= 18 10099 x2591=2,500- ¢

SR B Algge] 2

,,, 1 - . - e | B
9 4. FHFES 3 AAIE (A BZAE A, A A B)
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(1) o] g5}

Ch =A1A o] AFgd AT o]3std e % 73 2okt guH ol AdA 58
T3 W AES ARt grEolor stu A E ok HY| wite] HERA
Al FEE AFESITh A EC] pH, EC ¥ A ALE AN £ stsHde] 58 W
9 el AT AFESE A EE AAEALET PR Yol A A ko] mouth A ES] &A1

TE HE 0.21Mg/m', AE 0.15Mg/meolfy JALE(PD)E 1.14Mg/m=E FH=7}
22~ (peat moss) &} HEpo| E (pearlite) 2 7= o] Q7] wiiteol YREESFR T 7FHSlar, Al
A& FE vlze FFEoIdth Al T FES] AMFEEE 7o) 10.
Sokal, o] 72.4%% WERX AV FARS AES BN FE B4
Atk E7FY FA TN AMEEHE AELE dokES oFE HEo] 3 19 AEE ZA G

L3l=d olu 7M|FS ARt EFRT 7PHE 1.0Mg/m WA tH(Lee et al, 2003; Lee
et al, 1995). & Lee 5(1995)> BAMAL Al AES ALrt S71ed45 244

0%,

%o
Azsha 230l FAETT Sk S EAA Yol s 71E FH RN A 77

GERGE JHHE GEZE AQAY Aol ¥ aEAd Jor Bl

Mo

¥ 7. AE2] o]3teA

pH EC NO3—N N%l_ PAZ\éS Ex. Cation (cmole ¢ )
(1:5) (dS m ) (meg Qfl) R Ca Mg Na
511 0.55 185 | 1048 | 57.6 11 | 101 | 26 0.9
A I oA} Wet buk density | Dry bk density Sg;tsﬁlg
(%) Mg m !
10.8+0.4 | 16.9+0.1 | 72.4%04 | 0.21+0.00 | 0.15£0.00 | 1.14%0.04

Y The bed soil that was a commercial soil was composed of peat moss and pearlite in a

ratio of 7 : 3 (v/v). Values are presented as means T standard deviation (n=3).




zbolE HRItha sh¢l=dl, &3 s7FE Ao s ddtdor Ao FF¢o] w1 5 %
& Fgolo k7] wWiE<Ql Aoz HPow (Lee ef. al, 1980), Tt EoA = B3] =X
ol At 3

sbsts gl A $39 de] fla M= dHcze] F fslel 127 o
3}

A PGPSl Lee 5(2014)2 2B 2EHAS WS u H42YF (Fo) #e =
olAl 1 HUFH (Fm) > AAste] Fm/Fog AE#HA Ax=ZE ALt 519t (Kim ef
al, 2011; Kim et al, 2015; Won et al, 2008). &+ A-5¥ 2o Fv/Fm #2 2% 29
FEaA Y-S v dal(Lee et al, 2014; Kim et al, 2011), ¥& 33 7oA A Eo]
HAEZ], A2 AEdAY =25Hd Ho A& Fv/Fme 7247 #8 Ho A =9
#H2 Fv/Fm W9+ 0.79~0.840] AW kAol wepa zto]7b glrkar 6}95\4(Kycko et al,
2018).

e

8. TS 38 BALY) BB 54

Sub—stomatal Transpiration Chlorophyll
12 CO2 conc. rate, P&%tcﬁség{;;tlg_ rq‘ge content
(ppm) (mmol'm -s (SPAD index)
15 296+ 10" 0.32+0.05" 1.15+0.25" 26.4+1.6"
2% 287 +9° 0.27+0.07" 1.01+0.22° 26.6+1.3"
3= 285+3" 0.34*0.02" 1.31+0.06" 25.0*t0.3"

Values are presented as means =+ standard deviation (n=3). ‘Mean within a column followed by the
same letters are not significantly different based on the Duncan’ s Multiple Rage Test (DMRT, p <
0.05).

v =A A o) B4 AR A] AL R S 0l 93 AEYAS AT £ Q= HE
P31} 43339 v Fm/Fod 1% 3.57, 2% 3.74, 3% 4.02 A= Fo/Ael zpol= 9t

] 2 Fo" Fmn? 1 FmyFo Fv/Fm

1= 11346+1222" | 39870+8073" | 28523+8955" | 3.57+0.96" 0.70+0.09*

2% 13330+2468" | 49254 +4595" | 35924 +2169" | 3.74+0.38" | 0.73+0.03"

3% 14478 +7232° | 50706+2488" | 36228 t7271" | 4.02+1.57" | 0.72+0.14"

)Fo; minimum fluorescence in dark—adapted state. 2)Fm; maximum fluorescence in dark—adapted state.
3)Fv = Fm—Fo (Maximal variable fluorescence). Values are presented as means * standard deviation
(n=5). "Mean within a column followed by the same letters are not significantly different based on the

Duncan’ s Multiple Rage Test (DMRT, p < 0.05).

- 103 -



At FA5E Fv/FmelA % 0.70~0.739 o2 =
7} e A gkl thekl = A A O 7 3 84, V)
04 2ol AT BT G54 FFHSol FoHel Aol= F24 4l S B

Ttk

(3) theHl= Al e) m7)d 9l =57 4AH(VPD)
gl EaE e Zh S el 9 Havle wske Od 59 2t A Rl
eIF-7le Bt tha A FA4 =0 A s Aol Hol 3la yie fedl §9 €
Aol wo] A AEUR-S JARde] Vs ATl

5 (A). Ha7]& Wzl
uiglar 350 7 =4 fAEJT(THE. 5 (B).

45 45
Y

5 =y

2 “lst = 2nd —-3rd ——Outside £

@ 35 % 35

- —

E] S

b -

025 a2s

E E

3 X

.g 15 Sas | ~—1st = 2nd —+3rd -+—Outside

1] [

<L <

5 5
T 323w ¥ W 2 >3 slEg 4Ny & >3 gz gl @2 T £ 53 &5 8
gEﬂﬂEﬂﬂEﬂgE_ﬂ’lﬂE_ﬁ‘ﬂEE 523&2355352&553525
Apr May June July Aug Sep Apr May hune July Aug Sep
Month Month

19 5. Changes of air temperature in multi—layer bed system. The changes of
average air temperature (A) and maximum air temperature (B) from April

to September.
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Z=2FA]
1% | 14.1+0.6° | 5.820.1" | 1.1£0.0" | 6.7£0.0" | 3.9£0.4" | 1.9+0.1" | 7217
2% [ 14.8+0.4"| 5.970.2° | 1.2+0.1" | 6.60.4" | 4.0+0.2° | 1.9+0.0" | 692+9"
3% | 14.4+t0.4"| 5.6+0.1" | 1.1+0.1" | 6.1+0.8" | 3.60.3" | 2.0£0.2" | 395+13°

Values are presented as means £ standard deviation.

"Mean within a column

followed by the same letters are not significantly different based on the Duncan’ s

Multiple Rage Test (DMRT, p < 0.05).

1% 12. Underground parts of ginseng seedlings in the multi — layer bed

facilities. The first floor is on the left, the second floor is on the middle,

and the third floor is on the right
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%5 AAFY A A ¢ T A7 (FER FHHFAAEF).
A A7] \ A A2 & FA A7)
2F 5 -
(F<gd mm X ¢ mm)
= 1.63 X 1.71 3.48 X 3.66
3 1.19 x 3.87 2.93 X 4.60
5 2.59 X 3.49 5.20 X 5.60
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Key point 4. 14 T ASE AL A Ego] 7o) HQ3)
@O A Edo] Mtele #F719 A4S WHEA 1y sjof gt

- HaF FHAFHAA o] &HI v FFTALTEE E&ate™ oo FEe A Efo] qf
Ag Trdfor gk e 4 AR A Edo]E NS § oo #3E uF AA®E Y

sfof gt

6. AA AE3H e AEH ) Edo] 4.

2ACaBo £7137] A uig g A 3;71 R 8F
(IEXAN|ZX%°], mm) (PIEXANIZ) (12 4, 712 8, mm/ 89, cc)

32248 (AFZH 544%282x67 8x4 58, 42 / 145
3244 F) 544x282x48 8x4 57, 45 / 90
404 (AFZH 544x282x54 8x5 45, 31 / 68
5041 (A}2H 544x282X54 10%5 46, 30 / 73

50/ (A %) 544X282X46 10x5 48, 29 / 60
7278 (AFZY) 544x282x42, 12x6 36, 22 / 35
72°0(4H) 544x282x45 12%6 38, 25 / 35
80AL(A}2}) 544x282x45 16x5 23, 14 / 15
1054 (AFZH) 544x282x48 15%7 31, 20 / 30
1284(AFZH) 544x282x41 16x8 28, 17 / 20
40641 (A}2Y) 544x282%33 29%14 16,9 / 5
51241 (A}z) 544x282%25 32x16 31, 20 / 30
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¥ 11. Diniconazole H&|xTeo]| WE EnlE o] FARY 7AEZ3 S/RE(HZAAE

. 2016).
Concentratioin Dry weight (g/plant) _
. S/R ratio
(mg-L) Leaf Stem Root
Non—treatment 0.50 a* 0.58 ab 0.26 b 4.1 a
5 0.52 a 0.68 a 0.53 a 23 ¢
EnE
10 0.36 b 0.53 b 0.30 b 3.0b
20 0.17 ¢ 0.55 ab 0.28 b 2.6 bc
Non—treatment 0.24 a 0.123 a 0.078 b 4.6 a
o] 5 0.24 a 0.088 b 0.120 a 2.7 ¢
10 0.14 b 0.059 b 0.072 b 2.7 ¢
20 0.24 a 0.055 b 0.092 a 3.2 b

‘Different letters within columns indicate significant difference based on Duncan’ s
multiple range test at P< 0.05
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