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Korean-Style of No-Tillage Organic Agriculture on Recycled Ridge
V. Changes in Pepper Yield, Soil Chemical Properties and
Distribution of Animalcule with Split Irrigation and Organic Matter
at Plastic Film Greenhouse Soil in Organic Cultivation of
No-Tillage Systems

Yang, Seung-Koo - Kim, Do-lk - Kim, Hee-Kwon - Yang, Jung—Ko -
Han, Yeon-Soo -+ Jung, Woo-Jin

This study was carried out to investigate the hot pepper yield, chemical properties
of soil and distribution of animalcule with split irrigation and input of organic
matter under no-tillage hot pepper green house condition. After experiment, soil
pH maintained range of 5.6~6.2 in whole treatments. Organic matter content of
soil was range of 32~42g-kg’. Soil salinity (EC) content of soil was range of
1.0~2.7 dS-m™. Exchangeable cations in soil were range of 0.08~0.24 cmol® - kg
in K, 9.5~12.8 cmol”-kg"' in Ca, and 2.7~3.2 cmol®-kg" in Mg. Avaliable pho-
sphorus (P,0,) content in soil was range of 1,011~1,137 mg-kg”. Yield of pepper
was more decreased in treatment of soybean cake fertilizer than no-treatment of
soybean cake fertilizer. Yield of pepper in treatment of soybean cake fertilizer was
increased at 33% of standard fertilizer application. Yield of pepper in no-treatment
of soybean cake fertilizer was increased at 33% and 66% of standard fertilizer
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application. Number of fruits was increased range of 12.5~34.9% at half division
irrigation compared with whole quantity irrigation. Yield of pepper was increased
range of 13.5~34.4% at half division irrigation compared with whole quantity
irrigation. Nine index of nature status and 271 Individual were captured in treat-
ment of soybean cake fertilizer. Five index of nature status and 54 Individual were
captured in treatment of soybean cake fertilizer. Nature status for environmental
change as index organism was 11 points and 5 points, at treatment of soybean
cake fertilizer and no-treatment of soybean cake fertilizer, respectively.

Key words : bioiogical diversity, fertilizer, irrigation, nature, organic
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H FEvee AR skl ARjAbEe] @77 thFstE WA SOl thEk Bl F
7I2 FFAEAY 8 A4S FEATIE sl did A E SHEHL Ao
a and Joachim, 2006; Kim et al., 2016). Kim 5(2016)°] W2 FAA A= F5HA
=Y %i% ato] dojupm weke] AAd el weh AAAESY F 7Y dxd F I
S W=ty 319 Th(Bengtsson et al., 2005). EF AEjA| 2] T2 FAFEH A webA g2t
A&, Mg sdo] AR 1 A NA AE T8 B 22 84 B Vs
S 7HA 2 YA gk A7 2ol AZE L QItkKim et al., 2011; Lee et al., 2013; Yang
et al,, 2017a). ©]¢} Z2 ZAF 9 afAEe] slhE HE 4 IF A2 AT o T
71E9 F53 13-& ALt O AES Aushs 3=y 5 S AU A
e a1, F7 50| SHEM(Yang et al, 2012b), FYF2] ©Aa9] A3t 24712~9] WA
o] Z¥A = =(Yang et al, 2017a) A&A S FH71EZ(Lee et al, 2012) H7IEIL JTh
T4 EFS A Eg vlste] #YA o] A A FaHo] HEZF o7t F
7}=]7] wj&oll(Yang and Jung, 2016) ZHEAJul A SYgE Al 2ol A HEFo] Hlslo
AFEETt RopA 1L B¢ F7|8% 571 AdtE = 212 HiE3 ItK(Yang et al,
2014: 20152). E3F BAE EFS A LB St ok FE9| AR} A= &}
5 A HI JYthYang et al, 2015b). ¥ o2} T3 EFLS FEW vt EF
wEho] HAHT] wjol AE IAE ZAZSE EHstAY olFAl7IE T EY AHA
oA T23% IS = EY FEIHChoi, 1996; Cobo et al., 2002; Filser, 2002; Yang et
, 2017), A71ES EIst= B v]AE(Siepel and Maaskamp, 1994; Heneghan et al.,
1999; Eo et al., 2010) 5 AETSAo] S7IEH, AA 743t A w7} He Ad= 4
F7F =& AoE BIFHI Yti(Yang et al, 2017a).
St Tl JojA BF WL FAANE A Qlstar tiF-E 13l A& Bk Aol
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Aotk 3+ tH(Yang et al., 2015b).
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< & ZeHE] Aol AE7] WZe f71EH EE EY fW Z3AR & 1
of it} wetr FL AN F LS B FFsE FES B nyEY 2
Zoll " A= FFo] Gt A Z((Yang et al., 2017a) AZEHATH

i B =2 FES AL =Y FAL A EGlA diF Bl 28 &
F7F 153 ASH 77 9 EY S5t rlAFE v s st A s 2
o] Hiaro|t,

HAIEL 198437 H AE QAE et e Al A E8 S B A
==
K

MARFEA A NGBS FYSHAT APEFS EEEFEANA 12 om o7t
A)sk AE12 em ROl 24 om WOl E 3RO A, Aol FAYEL B4

S} TH(Table 1).

Table 1. Chemical characteristics of soil used in experiment (29" Dec. 2009)

Soil deep” | P OM Available K \ Ca \ Mg \ CEC EC
(1:5) | (g ke™) | P04 (mg ke Exch. cation (cmolc kg™) (dS m™)

Top soil 5.93 34.0 818 0.30 10.46 2.35 14.87 1.610

Deep soil 5.85 25.0 697 0.22 9.46 2.22 13.66 1.235

" Top soil deep: surface soil~12cm, Deep soil : 12 cm~24 cm
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E% pH 2 EC (Electric Conductivity), F71% F&EA4, A, w3hA ool gaFe B
A8t

EY pH ¥ ECE THEY 5 gol SF7F 25 mlE ¥3(1:5 H,OH) 180 rpmol| A 30% =L
HE & [AIZF WA & pH meter (ORION STAR A214, America)®} EC meter (ORION STAR
A212, America)2 Z43A T F71ES CON 717|184 WHOZ CN 7|7 ulFde] #3}
of SASATH FEINL EF 5 goll =Y 20 mlE P 1023F I T No.2 o
A (Advantec, 110 mm)Z2 73+ o] 37}H-& UV-VIS spectrophotometer (Cary8454 UV-Vis,
Germany)E AH8-31ld 720 nmoll Al FFEE SH 3= Lancaster'H &2 £A51H T ESU
AiheE THEY 2 ¢& Y4 E47](Elementar, Vario MAX CN, Germany)E ©]-&3}o] =%
st EYU ndd ol Ca, K, Mg FUEYS IN Ammonium Acetate (pH 7.0)=
HZE3t] No2 AHAZ A} oHfAs {FEA}Eg=rHE3747](ICP-OES, Optima
7300DV, America)E ©]-8&3t Z74 A THNIAST, 2000).

AE AgE ha® 789 L& o F29K(Table 2) 3,000 kg2 FU3 Ao} £ B4 =79
A ABjEe EFAIREH(had N: 225 kg, P: 64 kg, K: 101 kg) 33%%} 66%, 100%E T3}
XA THTable 3). A1¥] ¥H-E Table 298] AlFollA Aof=E L = {71 EH 5 Fobmg} =
Table 2. Composition of minerals at organic fertilizer

N P K Ca Mg
Fertilizer pH EC B OM_I
(1:5) | (dS m™) | (g ke™) (%)

Soybean cake 4.6 12.3 50.2 0.31 0.15 0.48 0.74 0.46

Chenyengegi 3.84 185.3 81.8 8.47 0.14 3.85 1.13 0.42

Palm carbon 11.4 113.1 16.4 0.25 0.01 17.98 2.45 1.36

Table 3. Input amounts of soybean cake and organic fertilizer supplemented into soil (kg ha™)

Soybean cake fertilizer | Standard fertilizer application” N P K
33% 74 21 33

No treatment 66% 149 42 67
100%" 225 64 101

33% 84 23 38

Treatment 66% 159 46 76

100% 234 69 115

" Criteria for fertilizer prescription of crops. 2010. RDA. Sanrocksa. Suwon
" Standard fertilizer application
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etz that B3 T8 24 o] fr1EHl s ARE 3-8 E 4 Gy 3EHEo R
xSt eh 2ela £ BeanE vwstas 4714688 T2 T 66%2 13}
of iFdt B3 F5Y 242 E 44 dAW 3REE O E wjx|ete] A@e FAEATH

B Aol ZA AL SAS 9.2 (Statistical Analysis System Institute Inc. 2002) package S
o] g3ty HAHEA(two-way ANOVA)S 3t o, Al It #F2A4L “Tukey’s Honestly
Significant different Test”& ©]-83to] HAA 3T

=
Y
B

=k
K
m_)'|_|

L B¢ #74

Mo

1) pH, EC, ®7I2

Eoko] 3stAS FAE A pHE 5.6~6.2, F715 THFS 3242 g kg'!, EY ECE
1.0~2.7 dS m'2 ZAF Y om, %rXHHH E¢o AW FEoldth AE A F pH,
715 ghaFe zol7) Qo ECE AlE 3 Z713Ith(Table 13} Table 4).

rlr

Table 4. Chemical properties of soil used after experiment (21 July 2010)

Availabl i ! Ef E
Irigation Soybean Star.u?ard TN oM vailable | Exch. cation (cmolc kg')| CEC | EC
manasement cake fertilizer %) pH (e k&) P04 (cmole| (dS
g fertilizer | application” ’ gxe (mg kg)| K Ca Mg kg') | m’
33% 0.16 | 6.10 33 1,068 0.17 | 10.0 2.44 19.0| 1.01
No 66% 0.16 | 5.61 32 1,090 0.20 9.6 2.41 18.6| 1.84
treatment
Whole 100% | 015 | 577 | 35 | 1,137 | 017 | 103 | 283 | 195| 248
quantity
itigation 33% | 019 | 620 | 38 | 1,039 | 008 | 95| 250 | 180| 150
Treatment 66% 0.18 | 598 33 1,011 0.24 | 10.6 2.69 19.7| 1.87
100% 0.25 6.02 42 1,091 022 | 12.8 3.18 22.1| 2.66
No 0
Half division| oqen | 6% | 045 | S81| 33 | 1048 | 008 | 119 | 302 | 215 L77
irrigation
Treatment 66% 0.18 5.87 34 1,047 0.17 | 10.9 2.92 204 1.81
Suitable 6.0~ 26~ 0.66~
level* - 66 36 360~460 0.76 6.0 | 1.6~2.0 - 10~20

" Criteria for fertilizer prescription of crops. 2010. RDA. Sanrocksa. Suwon

S Suh B(1998)0] Pelher FRAA o AR o] B ot e 2 2
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26~39 g kg’ ‘°l AL, Eok ECE 2.0~3.46 dS m’ 4?%01 2ty Baste] B AlY Aze}
gk A3 Btk 83 Yang 5(2015a)2 A2 EY 39 A% T4 & EFolA SFdn
S5 B sAste] Bl A A EU9 ECE 2.9-4.6 dS m’!
AAEA S7IEROY, TSR AT EYS EC7F 1.2~1.6 dSm' o2 ¥
31 3 THYang et al.,, 2015a). & AlgollA] Aul] d Eol| vlste] tjFu; 5 ARk
ZA zpolE eyt A T E9ke] EC7t 1.0~2.7 dS m! F£E 2.2 W3y} Ao} Yang
(2015a)°] Ao} fFARE AFS Btk

2) & K, Ca, Mg

A 5 BEg A K FFE AlvEFol mEbA 0.08~0.24 cmole kg FEOE A A
of B3t 20~73% AL ZAHATE 28U A F EY Ca AR 9.5~12.8 cmol. kg
ol o, Mg 2432 cmol, kg! FFOE A A EoFd Blste] Aln|go] wje}A -
9-36% A= F7FE AT ol9F & AJL BEFEAN] oM K AR Eqfol| BUF 1
o Fraol ®aL, Cadt Mg B FY@o] Frdact Hoja Edd KAES ZHE

I Ca¥ Mg A EHE ACE AaE AT

¢ Yang ‘6‘(2011)—8‘ 2 AY 5L ALANE] Bl S0]ZES A $Hdsta

AFE A & Bk FoleS i/% Az}t AE F K ol 0.20~0.25 cmol, kg' &

NE Aol HIske] 24-39% AEr} FAHYT Bhe] B AP FAG AL wgch 19
T A F Ca FFL 87-9.7 cmole kg FEINUIL, Mg FHFE 2.8~3.4 cmol. kg! FEL.
2R

2 Algel Aot FARE ol

AP A B FEJNE 153 AEA AAEele] of 28] E<U 818 mg kg FF
9 E%bﬂ X ls Hl%i A]Hl?‘& BAZ NE F BEFLS 1,011~1,137 mg kg' FFO2 F
s=7F AASHA S7HE AT 1elal B¢ A
E ﬂ%%‘:—% /\l H] %*94 %—7}% 7S BUT A FellA =3tk
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31 3} THZebarth et al., 1995). £ Ag EJ= FzoF Au) < =
I 18 A3, g 5 Tk Al 1S 7]Fol kAl AlRISHAT A7) AQ] #
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4) R7IAA Rt EY FU|MED A
o7k £903 f71ARIE AlH o] EY 74 & DW% P B4
5-6, Fig. 1) T-N# #71& &=F wstol] z+z¢
Mg, CEC 33.5~22.7% %9 &S "H oY, ECx 84%=E A &S PIXA X3tA
Ch(p=0.002~0.015). &} 712 HIE AMTF S77F B F714 8l mlx& 92 EC
7} 88.2%, Mg 63.4%, K2 60.2% F+o.2 IA IS v|H o, CECY Ca
77k 46.6%, 38.9%, 34.2% T FolAQl FFE P THp = 5E-09~0.003).

N
%
=<
o
(9]
b)
&
S
_‘
HN
Lo
ot
;
i)

Table 5. Effect of soybean cake and standard fertilizer application amounts on soil
inorganic composition by statistical analysis of two-way ANOVA

Availabl
Treatment T-N OM V; ! gb ¢ K Ca Mg CEC EC
204

Soybean cake fertilizer treatment | 0.004 | 0.002 | 0.068 1.000 | 0.008 | 0.002 | 0.015 | 0.003

0.215 | 0.003 | 0.114 | 2E-05 | 0.001 | 2E-05 | 4E-04 | 5E-09
Standard 33 - ab - a a a a a
fertilizer
L 66 - a - bc ab ab ab b
application
100 - b - c b b b c

Soybean cake fertilizer treatment x
0.076 | 0.126 | 0.726 | 2E-04 | 0.008 | 0.165 | 0.003 | 0.039

Standard fertilizer application

a, b, c: Tukey’s HSD Test

Table 6. Effect of soybean cake and standard fertilizer application amounts on soil
inorganic composition by statistical analysis of variable factor ratio (%)

Treatment T-N oM Av]:uglble K Ca Mg CEC EC
204

Soybean cake fertilizer treatment | 68.04 | 53.43 | 50.52 0 33.53 | 30.19 | 22.69 8.4

Standard fertilizer application 9.375 | 34.15 | 32.81 | 60.17 | 38.86 | 63.37 | 46.62 | 882

Soybean cake fertilizer treatment x
1724 | 8852 | 4.131 | 37.84 | 2434 | 4357 | 27.88 | 2.7

Standard fertilizer application

Residual 5343 | 3.572 | 12.54 | 1.999 | 327 | 2.076 | 2.813 0.6

o B3 fr)dn s AL CECe]
37.8~24.3% ol o)Al dEdFs v A A= G ‘:]'(p=5E—09~0.003). a1 N,
T71E, FEJAL, Mg 94 °](p=0.076-0.126) 178 = 2] B U THFig. 1).
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?‘5 5
V. £ B9 A7 Al 9% A FRE 1A 23] £F 3 B S w4 250 Wt

5 ECe F ALFTHTN), ELS
CEC9} ()9 e YAt

. +K
y=0015¢ + 1747 . aes
25 RT=0.384 .
y=0.008x +0.670 2 / Mg
R*=0.626 5 X CEC
:
@ 'E' =15
S % b y= D.Eﬂlx +8.818
9 8 . R2=0.368
=
] 10 [ ]
1 . 5 =
0.5 5 y=0.003x +2.188
R2=0.530
[
50 100 150 200 %0 0 . +
50 100 150 200 250
Input of N fertilizer(kg ha'l) Input of N fertilizer(kg ha'')

Fig. 1. Relationships between the electrical conductivity (EC) and exchangeable cation (K,
Ca, Mg and CEC) content, and input of nitrogen fertilizer in no-tillage soil.

2. B} v|&FE

o o

m

A EFAA 7= Y Ol EF nasEd vX e 9FS AR 2 f71E
a4 2 F AdAe F2 9, FAA, 7L A vAFES A, |
ILAF=(Choi, 1996, Yang et al., 2017a) EE7] 253 ol F 2%, AvlRFE
MAZF £ = ATHTable 7). 183l ) FuhS SEAA T4 A= F Ao viste] 4
F 16370 A7 71 9% 27TIHAI = 99, 75, FAF, AL Aol 2 AAFEY AR,
&) fu7], W 58 Hol® d= v EfF, B 18a A=t 37 28
= ATt
FHAEHAANA 715 A2 AE ZAF] FHEd tEe] EYAE] AAFH &

X F&S v X= F23 2 AF(Bunemann et al., 2006; Eo, et al., 2010), 7] &2 FZF o]

H X

BolAH f71E5S Hol|R 3t EY sl A - HH R JFFE XA Ha1, Holg}
A, A- we} Alsle HEEF AATES] TR AV 22k ¢ 7] Wil
(Lim et al., 2011) thFHke] EQle EQF nAaFEe £33 /A & F7 3-8 A ITFS

v Ao g2 AeEATH
ZH AA va F= T FEZIFVF AA S HEo] T1-82%= SE717 WA 7t
7Hd Bkt B3l F(decomposer)E W IAE EE7]=(Collembola) o5 dlgdHE] =X
= 5

ol AFdelA 7 AA7F BaL -2 A EskAT 277 5
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Table 7. Index of nature status and population of animalcule captured by trap with input
of soybean cake in no-tillage soil

No treatment Soybean cake fertilizer

T I ] e ] et
Hypogastruridae BeEE7] % 21 1 68 1
Isotomidae ) EE7] 3 23 1 124 1
Unclassified nEyd FEEV|F 7 1
Cryptostigmata Oribatci Z7)-8-ol = 4 1 8 1
Prostigmata 728N 4 1 53 1
Diptera larva g =575 1 1
wood louse HAH g 4 1
Arachnida 7\ F 2 1 2 1
Coleoptera (Staphylinidae) | G838 # &(¥HE 7] 4 3
Total Al 54 5 271 11

a9a dFehE BA% Ao SolF Al e AA vlAsE WA 243%, OF
2 71%E FE7] o]o] F HARE oo ME7F =4tk Eo 5(2010)9] A7 2
A A A A 7 ES ST A BEEY|Fe A 1hel Aol gllon,
G Sol 7 DEr) b =tk S, Yang $(2017a)% T4 F71AH) EFe] mlAs
2R A3 BEEV)R olo] F MARE FolF] A 7F wdktka sk
AFAEZA 34 ®iste] WIZsHA wkgste 5524 548 o83t
)

; NARAS E
=45 23 orute

S

oFo] AHA % A <4=E(Choi, 1996; Yang et al., 2017a A A= 11
Ao g 7 Fq 53 st 20 oY S7HE AT 9 Yang 5(2017a)> 3 EZ I 4
2 EF o2 AR E vAFEY ANE HFE SN A ALEYY ANE HFE 19
HolRoy A4 EYL 33H 0T 74% AE FU/HE AT St 74 B A
T Ao F7F A A the AdAdo] Aste] o= A EA & At AdE
H47KChoi, 1996) 1891 C 1Fl &= FE7IF9 SolF, FE/M7] & 42 Wil
we} Zpol7h Aot Iy 3 Mol FoE AAE H4vt 3M BAFH I
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V. RY B0 §718 Aelel €0 AM RAE A4 10 £ D R S v 2 Wt

r::]‘

A0l T Sof AR Aol WA W3] A £RAE AU 5 53
QAT &3l vATES BAE& EGAA 22 Aoy FHL EfolA &
7] wEolztar 3FFtH(Yang et al, 2017a). WekA o524 5 f71E

F7HAA BETYES FHH FASE ASE AEE

i

T8 3daF BEolA thFahe B9 A 59 13 A #2353 B # Aeg
EA4 2 1352 §9421 Zol7} glATHTable 7).

13] AFaS AgloA o7k T2 F Bl vlste] o] AR 7o) A

73S XY THTable 8, Fig. 2). L g Fuk F B9 204 f71d¥ s FEA R

33~66% Tl FFEHASY, 71 B = AN Y 33%0 4 S5 IAT

]I

AC)
=

o 3

Table 8. Yield properties of red pepper after different irrigation methods and input of
organic fertilizer in no-tillage soil (13" May 2010)

L Standard Fruit | Fruit | Number of | Fruit Fruit .
Irrigation Soybean o . . . . Yield
management | cake fertilizer fertilizer | diameter | length fruits weight | weight (Mg ha')
& application’| (mm) | (cm) |(ea. plant)| (g ea.) |(g plant™) &

33% 20.3 14.4 72.1 18.0 1,297 25,270

No treatment 66% 21.9 15.3 68.1 19.0 1,293 25,200

Whole 100% 215 | 158 63.9 18.4 1,176 | 22,920
quantity

N 33% 22.3 15.4 70.5 19.1 1,347 26,260
irrigation

Treatment 66% 20.2 15.2 56.5 19.0 1,073 20,910

100% 21.2 15.1 47.0 18.0 846 16,500

Half division | No treatment 66% 20.9 15.0 77.3 18.8 1,454 28,340

irrigation Treatment 66% 213 | 149 | 762 185 | 1410 | 27,470

O Fuk B9 Ags 150 e 45% FFol &S v o, §71-uE A
2 3 F9| FEH 40.7% T 72 A A(p=0.001~0.003) FFES F] A= HoE A
OiE}(Table 8~10, Fig. 2) th72} £ AR ko] w3 Ag-o] 1150] 23} o vX|= FF

10%2 F&Fo] 22 ZUth(p=0.001)t) F1} FJo] 152] FF A4heFd) had 85
35.2% &0 4FS mlH o, pakel 0.051E Aol e, f7]d v g Alu|gko] &
°

TS v
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Fig. 2. Relationships between number of fruit and yield, and input of nitrogen fertilizer in

no-tillage soil.

Table 9. Effect of soybean cake and standard fertilizer application amounts on vyield

characteristic of pepper by statistical analysis of two-way ANOVA

Treatment Number of fruits | Fruit weight | Fruit weight Yield
(ea. plant™) (g ea’™) (g plant™) (Mg ha")

Soybean cake fertilizer 0.003 0.748 0.051 0.051
0.001 0.561 0.021 0.021

Standard 33 a - a a
fertilizer application 66 be ) ab ab
100 c - b b

Soybean cake fertilizer treatment x
. L. 0.077 0.592 0.157 0.157
Standard fertilizer application

Table 10. Effect of soybean cake and standard fertilizer application amounts on yield
characteristic of pepper by statistical analysis of variable factor ratio (%)

Treatment Number of fruits | Fruit weight | Fruit weight Yield
(ea. plant-1) (g ea™) (g plant™) (Mg hah)

Soybean cake fertilizer treatment 45.76 4.794 35.15 35.15
Standard fertilizer application 40.7 26.78 41.06 41.06

Soybean cake fertilizer treatment x
N L 10.33 24.22 16.27 16.27

Standard fertilizer application

Residual 3.222 442 7.514 7.514
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Table 11. Effect of soybean cake and irrigation methods on yield characteristic of pepper
by statistical analysis of two-way ANOVA

Treatment Number of fruits | Fruit weight Fruit weight Yield
(ea. plant™) (g ea”™) (g plant™) (Mg ha™)
Soybean cake fertilizer treatment 0.069 0.836 0.208 0.208
Irrigation management 0.001 0.650 0.033 0.033
Soybean cake fertilizer treatment
L 0.118 0.868 0.389 0.389
x Irrigation management
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Table 12. Effect of soybean cake and irrigation methods on yield characteristic of pepper
by statistical analysis of variable factor ratio (%)

Treatment Number of fruits | Fruit weight | Fruit weight Yield
(ea. plant™) (g ea.”) (g plant™) (Mg ha™)

Soybean cake fertilizer treatment 13.9 3.537 18.1 18.11
Irrigation management 73.27 17.16 64.2 64.25

Soybean cake fertilizer treatment x
. L. 9.682 2.279 8.0 8.002

Standard fertilizer application
Residual 3.154 77.02 9.6 9.645
V. H 2

kS
shakS 32~42 g kg!, ECE 1.0~2.7 dS m, X

il
ok

=

AFgE A3} B9k pHE 5.6~6.2, 7]

8~0.24 cmol” kg, Ca& 9.5~12.8 cmol” kg', Mg 2.7~3.2 cmol” kg 7|
rt], FrAEALHE 1,011~1,137 mg kg FEoIATE FA oA B nliAsES FE7|9}

F 5 5% SaMAZE 2 EA oY, TS £ AHEE 9F 271AV 2 E o
EY8A e A7t He AdE A7 o A4 Agde n1yeg F 59 5%
of Hlste] 2u) X F7FEACE dlFE YL F FYol| vlste] 159 FEH4] Ta
2 o] ZaEHe Aol ey tiE B B 2o ZFARIFY 33~66%
FEAALF FEFE FFHASH dFE FdAE BE2AMF 33% FEAA S5
HAh 23] 2E@FE 13] dFgFdpol viste] 139 £ ATt 12.5~34.9% S7HE A
3, FHL 135-344% AE FFEHATH
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