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ABSTRACT

Soil quality has been regarded as an important factor for maintaining sustainability of ecosystem. Main purpose of
this research was i) to select minimum factor for predicting biomass, and ii) to calculate soil quality index for
biomass according to soil chemical properties. Result showed that soil pH, electrical conductivity (EC), soil
organic matter (SOM), cation exchange capacity (CEC), and available phosphorus are minimum data set for
calculating biomass production in soil. Selected representative soil chemical properties were evaluated for soil
quality index and rated from 1 to 5 (1 is the best for biomass production). Percentage of each grade in terms of
biomass production in national wide was 14.52, 35.23, 33.03, 6.47, 10.75% respectively. Although, only soil
chemical properties were evaluated for calculating optimum soil quality, result of this research can be useful to
understand basic protocol of soil quality assessment in national wide.
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Introduction

E 4 187} (soil quality assessment) T+ AN A| ol 4] EFo] Alssh= thddt 715l tish el 5442 arest
o] EQFO] A%1/44-S Hrlol="Ho |t} (Warkentin and Fletcher, 1977; Karlen et al., 1997). EQFZ H7}of| thgt 7
27132 1970 o] 4207 A7HE 5 1990t o] % wWe A7} 2P E]| I} (Warkentin and Fletcher, 1977;
Wander and Bollero, 1999; Yoon 2004; Poggio et al., 2008).

A 0] B2 o 8 shs EOFY WK 8 B ) 9§ E o RS Mefslol £l 0
ot i A B R ArhS 7SIl sERTE 2ol Bl 29, abel, Aot ]l 542 oA arelst
o] EoFo] 25149l A (quality)S B7lek= HPH o] AAE] AL Qlt} (Karlen et al., 1997).

EFde] izt =9l 9= OECDE T4 0= EoFdof tigt Ao 17, EFd 7= 918k & 71, 122
E S0l wE B B 5ol tiste Zds] 38w AL QITt (Yoon, 2004). 53] 5 JAJEI Al o] EFE
of giet ¥el= =4 &b} tlEo] ofjvR] 552 T84 o= yefsto] Alge] b de Eol=t vl B oy
o]t} (Jung et al., 2009).

EG L HH SHoA 0] EFE Pele L HUY AlA B B80S SRt EY BYe Soll B EHiA
7Te= BESHE SHolM O] EFE 7R Bt o] FolR[Al Qlom 5] T 0 F BRI Y] B e B
A w3t tiet U B Fo] i AFE AL QT (Kim et al., 2012).

b 2 AR0] B4 2 EQFO] vkl 71 5 Hio| Ul A s = ARk o] Aol e miRle BEY
RS Sl A= B vo] Qull A AAHA] S 0] EFE-S B7Ish= Zlolth
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Materials and methods

o

E3Y DB & A= tfoz EYO] 3t E4of tigt DBE 15517 9ol 557187 =155 akst
ol Algohs ESRPE R A4 FERY] EYE A=t 1: 25,000 EYEE 285}

J= A% F DB} ot = EFE-S sPARER, stelllER], A50A], A2, FAA], -AAE ALt
313719 EFES ARSIt EYE (soil series)S U= 554 (USDA)Q] ESEFI]E &2
(suborder), Hst (great group), Ok (subgroup), 2 Al (family) thol] E-575= EQSTY] AT o, EQF2
5ot 0 2 JEE = EQRERE oIt} (FEE, 1999). H=tollA] 7HY E HAS 2pR|ol= EST2 S

ogon, /g 2 MRS AA|sh EPES 5502 TAII

o

i
0|

X|IZ= DB & SEFHOA Alg-e EoFo] 5154 EA4 DB A A=) A1 EA-S HAslr] $fgt A1-
= AR AT A AE BEE 1: 250,000 AR A RS Egsto] Z=tol] BEg 2 UEAS BX5)L
GIS 7]5F DBE 15513t} A=to] tigh A - r= & 2607110] ARG 2 FLEE| o] Qlom SEIQt (Jgr)o] 74 o

2 w2 2pelar 9Lor] S ARt (Kyes)o] 7 A WAL Apjsta glck

EUH Wt ZRES EoFY WIS I IR ESL Fig 10] Uitk B WISk Sl g
¥4 W7} EL Befslig she fe] B35k g slelof stof ojeh BAR Epe] 7)5o] Aol itk 1 ¥ E
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Q= A HE AAsH=Y) o] AR Hrt |7 A EE F]ATHHMDS, Minumum data set)©]2}

= o AN =2 "0
S}, Fa T2 B 715l et Aelshd 53] 715, B, Alewt 5ol wet v Als 24E Zart 3
o} 23 A7 o] 34l W2 FAIA B T4+ £4 (PCA, Principle component analysis) & ‘52l 417 =]

Ecosystem Management
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i I l
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Fig. 1. Schematic diagram of calculating soil quality based on minimum data set (USDA NRCS, 2011).
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OII

X|E (indicator) sH& (FHesh) EFO| 7|5l e EFE-S FrIoh] o= A785 24 Telets o8t
of =3} (scoring)7} .25t GRHAQ1 H4=5} HItH-2 1] A A3 AR8-5HH, Karlen and Stott (1994)°] 2-87HH}
-2 717}0] EOF QIS A B dke 534 (Normalized score, 0.0-1.0). 0.2 #8517 9J5] Eq. 1 0-85}0] E
& Ake] E4of whet a7t =S 2 WS (more s better), —Q—’FE =2 A (less is better), 27 <]

(optimum)©flA] 7P E2 W= 502 JhHsto] ZF EQF EAJ O tigh 5E8e] WaakE APdot ol

oL,

Normalized score

1
14+ ((B= L)/ (= D)y =2 o

Where B: soil baseline value
L: lower threshold of soil
x: soil variables

S: slope

EF EA tigh 533t o]0l 3, ZF EqF EAJO| Aekeh ElS AHESH| $15l Curve Expert (ver 1.40)S
ol-gsto] Z& o] mdlAlS AbEsIATh EF EAof w2t sinusoidal, logistic, polynominal @24 Fo] AA &3l
o], 27 2|40] B4 olgalel Wrke] meFd W} AR FEdc
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Results and Discussion

HIO|QO A AMAL 7| A7 ]|EoA] A2 =77
5tod, B2)/slel A 254 DBE 5 BAISHS, W 1AA| Aol
Lea} hollA] 7121580, 5.91 2 oFiH 2 7do|gl o Bt 478
g Sl Qs Ao ARSI

E oo s ZARE BE B4 (£ 1,70090%)S o] &
| 251 (Table 1). B7} A} E9Fo] Bt pHE=
310 25.0,253 gkg ' B =t T P G2

Table 1. Summary of chemical properties of soil chemical properties based on soil series

pH EC oM P,0s CEC
dSm’ gkg mg kg cmol kg
Minimum 4.20 0.10 1.2 1.2 2.6
Average 5.80 0.40 25.0 130.9 9.5
Paddy )
Maximum 8.20 6.90 179.6 1,450.0 42.1
Optimum 6.0~0.5 - 25~30 80~120 -
Minimum 345 0.02 0.56 4.58 0.23
Average 591 0.52 25.53 570.54 33.07
Upland .
Maximum 8.40 9.45 234.52 2,274.53 90.49
Optimum 6.0~6.5 - 20~30 300~500 -

ZACE M ke 3E 54 5 Hrlel agt Mawee-S 475k ] ol A4 881 74
(Principal component analysis)& AF8-0FA T HE O] 3fohd EAJTES J1eclo] Q91 BA-S AA|RH A} 2| Ath
Q2 NH4-N, NOs-N, pH, EC, P,0s, CEC ¢l 202 A= (Table 2). 821 1914 71 2 g9lo & whgx
E =2 Yol dael dAte] AAg o™ Q71 204 = E pHeF A7 |- T (EC), 12]1 82134 =
EF U Fa i CECSI o2 ALt

Table 2. Result of statistical analysis for selecting minimum data sets.

Indicators Factorl Factor2 Factor3 Factor4
Eigenvalue(%) 3.62 1.87 1.23 0.65
Proportion(%o) 0.452 0.234 0.154 0.081
Cumulative(%o) 0.452 0.686 0.840 0.921

pH -0.343 0.828 -0.003 -0.290
SOM -0.947 0.131 0.094 0.095
EC -0.603 0.672 0.021 0.009
NHs-N 0.775 0.513 0.106 -0.114
NOs-N 0.846 0.464 0.058 -0.121
P20s -0.505 -0.291 -0.536 -0.589

CEC -0.802 0.076 0.538 0.051
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XI48h OIxt AE wlolQul AT /s-E Wksh] 91t Epe] saba Sl thel At el At
o} (Table 3). 5] 2} Q1] 8l Eq. 21 i Q1A AHE1.0] 2} Qlaighe Sh Eofo] sfota S4def o
o sl

Table 3. Value of parameters for calculating biomass production.

Depth

Scoring curve Indicator (cm) LT uT LB UB Optimum Slope
T-N 0~15 300 1650 0.001
More CEC 0~15 0.02 90.5 20 45 32 0.1159
oM 0~15 0.5 234.5 16 30 20 0.0036
pH 0~15 33 8.4 5.3 6.5 6.0 1.3012

EC 0~15 0.0 9.5 0.3 0.8 0.5 2.2341

Optimum

P205 0~15 4.5 2275 310 750 530 0.0058

NO3-N 0~15 4 500 50 300 100 0.104

LT: lower threshold, UT: upper threshold, LB: lower baseline, UB: upper baseline

pH X|E "I} Fig 2+ A= pH 50l tiet Az, 2oigh 8.1, 2441 1.99] /SIS K3tk 582> EYpH
of| mh2 2|2t ghol et & SHA= Fa3t ot o™, 5 12] 73 Hio| @ul A A ite]] 29t E<F pHE HERNH
S ST Ho| QU A AL 71 5ol -SR] 92 ESF Sa-E LEhdh ESF pHoll ihe A= ERS 2|3} §F 2t
Hlo] Quj A AAto] A7 53 19 EQF HALL 9F 15522 Km® FO0™ 55 22 HAL 9F 17,468 Km® O 2 ZA}E]
ek SHARE A=t Bl il 71 mAo] Y2 B3-S S50 R 9F32,831 Km’ o2 FALE QI

“"bH
High : 8.1

Low : 1.9

(a) GIS map of soil pH (b) Rating map of soil pH

Fig. 2. Result of soil pH evaluation in national wide.
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H=Z HE SOM X|E H7} Fig 32 %15 SOM =] theh Ak 2zl 30, #4340.2 gkg 'O HE &
ek, 2t PEof g 5FEEE AR 53 30] AAshs Wao] 032,299 K’ 2 7P £ 3to v thee 552

2 9F21,533 Km>.0.2 ZAFEQJL)

“som

l High : 30

Low :0.2

(@) (b)

Fig. 3. Result of soil organic matter evaluation in national wide (a) GIS map of soil pH (b)Rating map of soil pH.

MZ HE CEC X|E H7t Fig 4= 7=F CEC F5of| et Atz HiZt49.1, 431 0.7 emol kg 2] ]
£ HAH A= B fi7le dhe W 2= Eq. 25 o185t A2kt & & 55wt ot A9 7H Be 552
S 42 9F27,988 Km® o] HAS 2619 20 TH-2 35-3°] 2F 19,316 Km*2] H2-S 24|53t Hio] Qufj2
AArE ZHof|A CECO] 71 £2 539 1530 AHA]oH= W22 2F 16,689 Km’ 2 ZAFE| SICE.

CEC
High : 49.1

(@) (b)

Fig. 4. Result of cation exchange capacity evaluation in national wide (a) GIS map of CEC (b)Rating map of CEC.
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T2 HE P,0s X|E H7} Fig. 55 P,0s F5of theh A2 2|ohal 636, H4gh 13 mgkg 'O HIE
Ack. 7t 53 1~55371A]0] BAREE Am T 1 550] 2ok WAL 9F 48,514 Km’ 2 7P g WA

[= =]
A5k 910 S50l AR WS o 25,433 K 2 24A1Z B2 WS AAjske A0 R ZAEG:

rlo

P205
High : 636

Low: 0
(@) (b)
Fig. 5. Result of available phosphorus evaluation in national wide (a) GIS map of phosphorus (b) Rating map of
phosphorus.

M= HE HIO|QufAMM 7|5 HIt SA 24 Pl osf it Ee] ofet4 54 (pH, SOM, CEC,

—_—0 — L

P205)S Zlolo] =t vio| QuiA AYAL 7140 TSt ZF Q1AMS 7 FSEATh (Fig. 6). B7t AT} o] Quf A At 7]

S0l 71 £8 GRS nA = EFEAS 2R 155 EY HA2 9F 13,503 Km™ 2 A= 12 9] oF 13%5 21|51

om 2 3 530] ZZt A WA 9] 0F 329, 30%2] 32,762 Km?, 30,716 Km? 2] HALS A R|6k= A 0 2 ZAE| Q)
[e]

A 558 T 718 B2 Hae APl SE2 25 EelR e tha 35 HS] A= ZAE I

Biomass
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I 2
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K
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Fig. 6. Result of soil rating based on chemical properties for biomass production in national wide
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Conclusion

B A oA HS o 2 Epe) olstel Sl tE EeFde Bl St RR eSS AXNSt &
ool thepst 71 % Hlol ORlA A 71 2
k. Takeh Eoko] stolH 54 B EokpH, 7120, S, Tel3 e el 4
A7V BASP) Slat QAR ARG 0] 2} Qo] St wet A45tE AAlsle] Bk mhshic,
3] A o] Qs AT 7)ol 948 710 2 TR 153 1A T BH0] oF 13%¢] 13,503 Km’ 0.2 2
ApEIgLom 2,3 530] 217} 32,762 Kin', 30,716 Kni'©] A Ap2jshe 710 2 ZAPIgIct, S-2lutet ko] shet
2 SRR o] §3to] Hlol Orl A 712 Bk A @A 35 30] 7H B WA Aplakat gLom] he-e2
53, 1530 402 B WAS LRl 55 Hrh = akael EFaS BoKsh] Slsis Eoke) sfatd 54
ot o je} 22, A2 ele B4 Sof ek =4 B/ ad Ao A
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