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Abstract

The soil physical and chemical properties are the main factors that influence plant
productivity and soil fertility. Since 1999, South Korea has been conducting a survey on
changes in the agricultural environment survey every four years. The purpose of the present
study is to monitor the physical and chemical properties of soil in Chungcheongbuk-do. Soil
samples were collected from the exact sites of the aforementioned environment survey, and
land use and cultivated crops were also investigated. From a Pearson correlation analysis, it
was found that the total carbon contents were most negatively affected by the soil depth. The
bulk density of soil increased up to a depth of 40 cm but decreased to a depth of 60 cm. The
porosity and moisture of soil generally decreased, but the porosity increased at a depth of
50 - 60 cm. Chemical properties of soil gradually decreased with an increase of the soil depth
from 0 to 70 cm, but little change was observed in soil pH with soil depth. In addition, the
organic matter contents of the soil at a depth of 30 cm or more were below the optimal range.
The soil of Chungcheongbuk-do thus requires organic matter application as a whole, and
correction of items that are partially out of the optimal range is necessary.
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Introduction

2hE0] A AuiHA 9 71327, £, EFQ] ol3shy Soll ufet k- m, it
Zoll Y2 vlx= 8% F EGY] o]gfad2 Al ol et Ayt S 247] ol ¥
/g0l tigt 2| &) Q1 U E|F o] B 25} TH(Kang etal., 2012; Park et al., 2017). o] o] w2t =7
olME 52354 I sl et 2 7 = 57|&do] 350 E 1999 R E 45 5
712 A= 5BA EGC HE/dE At s U AR RANE 435t QlTh(Kang et al,,
2022). 2] At 2 T A 0] INRAE (Institut National de la Recherche Agronomique)©ll A= 10
HE 712 22002 Hol| A EGS 2550 M52 RYE Y5HH, Y22 NSSP (National
Soil Survey Programs)S S8l £ W54 ZAFE A B 2|32 5}1 QTHKim et al., 2019).
a2 4 7 HYE AR R Aok, EY U S55 U G T, 5 AT
5= 77140 RYEYsIo] A5 E S4 6kl QUTHKim et al., 2019).

Korean Journal of Agricultural Science 49(4) December 2022 667

PISSN : 2466-2402
eISSN © 24662410


https://doi.org/10.7744/kjoas.20220061
https://doi.org/10.7744/kjoas.20220061

Monitoring physical and chemical properties of soil in Chungcheongbuk-do

E9 Oli}ﬁ“é % =42 EXo|&9H|, 4= T EA, 7121 5ol et ZEfAw, &=

QRlo]tHCho et al., 2012; Kang et al., 2022). EJ2] &&]/do] FSoHE
F EYY %L_J} Fastar, Z Ao olgh FFFo] Hom, g & 79| o] 50| Y&} o] Fo# 2hzo] 4
F57] frelet 8748 2443k (Topp et al, 1997). ST Qg utehes 22 e U 57]4] 21102 9I5| th i
9] S| EYollA E2)4do] etahe 7497t Eth(Cho etal,, 2012). 5 574 A EFC] E24d& AR APAT
% Cho 52012y 2009 F-E] 2011 A7HA] = 574 A & T/ o2 2AKSH A 1S A A5 01, Kang 51(2022)2
2022 o] 2RI of 9|5t =% 1514 AL tAFo 7 ZARH AukE B 15l Eoko) sletAL vl %
o 712 Ayto] Qlom, HlS = o] ZhAE AHE Ak st & o]ojd 4= Q17| wi ol A& Al A] ulj-¢- F-Q3t
QAo|tHPark et al., 2017). T U} 578 %] 9] 3}5Hd HE-2 Ea]/dol| vls B2 iAol A] BarH up Qlom, of
BB =A%) 93| we} Bag]o] AL IThKang et al.,, 2012; 2013; Park et al,, 2017; Kim et al., 2019; Kang et al.,

2022).
2 AT SHETO YT 53R EFQ] o|gtshd A A 5A4A] Y (E, =, )l et 253
T Aot vl wste] FHEE 53R B o]stshy ddat M3 ohetetr] el 3= 2dt.

Materials and Methods

EF9] o]gleld B4 RAME et EG Al Be SR Ul 5441 10821404 AFH st o, A3 Ate] A
ek H|wsh] flsl s AR HEEANS plR A3 22 A oM 23kt B AR AlF 7172 2021
6 29 7E 20219 9 25U7HA] 51l o, w734 £33 Al 2h2el Wt Al A Al7E 245
ok A2 A Al B @l slig A1 9] Al 222 @ ARSI H, BESF 52| 49 FEH (www.soilrda.
gokr)Z 0]- &350 ZALSIQILE A B EES A A5 the A EHO 2 RE 60 cm Z o]0l 923 EG7HA] A5}
om, AHFHRE A ZE 10 emE 7IEL2 Zolof w2t FE5IAe Als AF ol ARge FHl= olakeha] /o
et 2E7 58] /32 core sampler (Eijkelkamp, Giesbeek, Netherlands)E ©]-8-5F31 11, 2F8}/d-2 one-piece gouge auger
(Eijkelkamp, Giesbeek, Netherlands)S 0]- 2513t Al & AlF A7 2] 27 M5 ZAFSH A= Table 19]] LFEFAR]

N

ok
Table 1. The environmental variables of sampling sites in Chungcheongbuk-do.
. Soil-order Land use .
Region Tregredl ol Aol Wolledls sk Gy @ Cultivated crop
Ok-cheon 4 4 1 - 6 3 - Aronia, bean, Chinese cabbage, maize,
pepper, rice
Chung-ju 8 2 1 - 8 1 2 Apple, Chinese cabbage, maize, peach,
pepper, pumpkin, rice, sesame
Goe-san 13 2 - - 12 2 1 Apple, bean, Chinese cabbage, ginseng,
maize, pepper, radish, rice, sesame
Cheon-ju 12 3 - - 9 5 1 Peach, rice, sesame
Yeong-dong 11 1 1 - 9 2 2 Chestnut, pepper, persimmon, rice,
sesame, sweet potato
Eum-seong 8 1 - - 5 2 2 Peach, rice, sesame
Jeung-pyeong 1 - 1 - - 2 - Rice
Bo-eun 6 1 - - 3 1 Chinese cabbage, jujube, rice
Je-cheon 6 - - - 3 - Maize, rice, sesame
Dan-yang 9 1 - 2 11 1 - Bean, Chinese cabbage, maize,
pepper, rice, sesame, sweet potato
Jin-cheon 6 - 2 - 3 5 - Pepper, rice, sesame
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EFo] E8/4d2 84 Uk (bulk density), =& (porosity), - (moisture) = =A15FA 2, Al &5 Forced
convection oven (OF-12, Jeio Tech, Seoul, Korea)°ll 4] 105°C, 48417 EF AZRAIZ] A 50 AR W& BAE o] &
sto] Alitstiet. slehd 24 e EG Al B AdlolA 12 AZAIZ] & 5t 22 A AE 28l 80°C=

473} Forced convection ovenOl| A 24A]17F 5QF ARA|F T £ B2-S 5] AlATH EG2 2 mm A S SHAIZ &
AP (pH), 7| = (EC, electrical conductivity), B4~ SHFH(T-C, total carbon contents), 24~ SFHT-N, total nitrogen
content), 5-7]= TZHOM, organic matter contents)y= A 5FATH pHe ECE= EY T S HLE 1:5(wv)Y HIEZE
3ot & A (electrode method) 22 2751 ™, Benchtop Meter with pH and EC (ORION™ Versa Star Pro™",
Thermo Scientific Inc., Waltham, Massachusetts, USA)S AF8-5F1 T T-C2F T-N-= CHN analyzer (TruSpec Micro, Leco,
Michigan, USA)E ©|-&5}o] 2415131 o™, 245 T-C A1}kE o]-&51of oM A4k}t

Results and Discussion

EFo] Zlo|e} Efo] o]tel2] £/ Abo]9] Pearson A4S A1 H A= Fig. 10 HEFHRITE EGS] &
22 B4 & 84 Wrmoh RS 212 0.0092F -0.103 0.2 £ Zlojet Fof JUHAE e o, &
SES 00082 ¥ JUHAE HEUSITE ol 5 53l EF 294 54 5 &4 2=t 3582 EY 4O
oF oRgt FHUAIE 7, 2R EFY Aol S E AaskEs ERlsilth B 2k ST
C, T-N, OM, pH, EC)2 £ Zlo|e} 2] A S Ueuizlen, 3Fehd 4 &5 5 T-C2 OM2 EF 210
o}-0.2312 7P 5t 9] IS UEhs A ERI5kITE Kang 5(2022)2 3HEE 584 EF= 4
off wha} A o, EF Zo|7} Zojioll wat T-C7H 1671 gkg 'ollA 5.83 gkg' O & ZAdhrhal BAseic)

L THE EY 5/ 24 2= & Aol A AR Pearson A 24 Aot FARE F o] YEh = 2
gelstich

Porosity

Bulk density

Moisture

T-N |

Pearson correlation coefficient

EC L] L]

-0.30 ¢

Fig. 1. Pearson correlation coefficients between soil depth and analysis parameters. EC, electrical
conductivity; T-C, total carbon content; T-N, total nitrogen content; OM, organic matter content.

SHRE A E¥Q Zold 224 /448 EAS At Fig 29 2t EFe] 84 W E+=20-30 cm 2]
oNA 1.54 gem’ 2 7 A 2 E0H, 0- 10 cm Zo]ollA 139 g-om” 2 7FE BA] 24 5] i ThFig. 2a). EFC]
S2E20-10cm 7J°l°ﬂ*1 47 44%2 71 =4 BEE .01, 20 - 30 cm Z0]ol| A 41.98%2 71 WA TE5
ACh(Fig. 2b). 3=FE2] % 30 cmE 7|F 22 0 - 30 cmOl| A= F32E0] b ZrAshe AS LRI L 30
cm ©] 9] Zlojof| A= E}Al Z7F510] 70 em ZoJoll M= 47.36%E 0 - 10 cm 20| EFQ] FT5(47.44%) 2t FA
iRt 7 =2 %lg— PSR SR UEE Bl SHEE T 2 2 EPEIOH QA = B

4, 70 cm E 2] B 7H(47.44%) ThH] 1841 o) -2 85.90% = HSE| Ut 7P R 352 B A9 F

Sl
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HEE S5 59 20290, 40 cm EFO] HT7H42.50%) THH] 2,081 o]/ %2 20.62%°] A TE EFe] &
A Aot 3FES A Z S| JHHAIE Uil o, 84 1ert 22 EYALE 50| A #EE
o} ol EGO] 3FE2 WA 100%0l4] 84 Yot A2 U e 5 53 3k Al elsto] Alitstr] mEo = wks
o} EQFo] B3R (- 70 cm Zo] EFOA] H A 15.95%014] Hth 1822%°]1.2™, 10 cm ©]5+H2] E Yol A=
S aeFe] §isrt A 9] o] Fo 2] 7] AiQtthFig. 2c). 7MY =2 S UEhd A2 ST AA 44
™ Qleta]of x5k iho]loH, 51.95%2 60 cm Z1°] EFo] Wit 41235l 16.67%01 HIS] 3.18] =2 2]
o} SHEE HFA] 4T oW GAlE ol RS2 - 25lRo] 5.98%E A HE F 7P @A BSE
S| 2 A=

O 1,20 cm Zo] EFO] Hot E3F2 16.84%0] B3l 2.88H 71 S

rlo

(a) 2.50

2.00

e

0.00

Bulk density (g-cm™)

WO0-10cm MW10-20cm W20-30cm 130-40cm M40-50cm M50 -60 cm

(b) 100.00

70.00

| s

Porosity (%)
g

30.00

20.00

10.00

0.00
W0-10cm W10-20cm M20-30cm 30-40cm W40-50cm M 50-60 cm

50.00

30.00

T sk

0.00
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Fig. 2. Physical properties of soil in Chungcheongbuk-do. (a) Bulk density, (b) porosity, (c) moisture.
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S ol e B 24 5492 Table 20| HEFHSITE. 5747 /8 &4 B dad EYOlA
L6 gem'2.2 74 S0k 00, W I 144 gom 02 714 A5k WL i kel ol e 4 2
= AA) BT 94K 3RS Uepuiglont T4 Ede] A9 20017} 2ol 84S 82 W} ola) 7
2 JelthFig 1) 3382 87 Yok ke A et on, & EYolA 45.58%2 7H &4
DEEIQIch 8 B = YOI 1834%2 7V 7 SHEI00] ¥ 2 349 B 77} 1622%0)
1498%2 ZHEIE Lee 5015)2 FulolA §7] 522 Sash W ool 2214 S4Jo] chs) Baslg0
o], 87 WL oF 126 gont’, EFES o 47.5%2 HIGIIch £ A7ollx] ZAle Azle} | LellS o) £
W of 120, e £XI90], BIEE 4% S 413tk ol ThE A Q170] He} fAkE HES et

l-J

Higlon, A8l Aol e T8 5He AMSote w4 A0l HIsh /7] 5= AREShe A0l 4 Hee
3 FSE2 =30 H IS tHGlover et al., 2000). THE 44 38Y Aol A= 0- 10 cm Z o] BT} 10-20 cm 2]
o] E¢Fo] 84 U & vuwstglon, B = Tkl EQFol|A B 10 - 20 cm Z0]2] EYolA &4 =T} =7

ZAEISITHCho etal, 2012). £ AT E 0- 30 cnZHAl = Zo7t Ao W4 84 W7t Z7}stol, My AT
o o] AxIshict

Table 2. Physical properties of soil based on land use in Chungcheongbuk-do.

Upland soil Paddy soil Orchard soil
Parameters Depth (cm) . : .
Mean+SD  Max-Min ~ Mean+SD  Max-Min  Mean+SD  Max - Min
Bulk density (g-cm™) 0-10 140+£0.18  1.80-0.80 1.37£020  1.74-1.05 143+£022  1.71-1.07
10-20 144+023  1.94-0.59 1.52+0.14  1.90-131 1424010 1.57-125
20-30 1.53+024  1.85-0.69 1.53+0.18  1.88-1.07 1.62+0.13  1.83-137
30-40 1524029  2.01-0.62 1494024  1.79-0.64 1.66+020  2.01-142
40-50 142+042  1.93-044 143+£039 1.86-0.44 1.60+025  1.92-1.07
50-60 1.34+042  191-049 145+039  1.86-037 1.65+0.16  1.83-141
Average 1.44 147 1.56
Porosity (%) 0-10 4729+6.77 69.67-3220 4824+7.61 6023-3435 46.05+820 59.55-3529

10-20 45504872 77.69-2697 42514516 5043-2828 4644+3.87 52.99-40.78
20-30 4235+9.19 7397-3005 42.08+6.94 59.70-29.12 3886+5.01 4847-30.82
30-40 42.68+11.02 76.62-20.62 43.66+9.02 7599-3233 3737+737 7599-24.18
40-50 46.50+15.77 83.35-27.01 4593+14.81 8333-29.71 39.55+935 83.33-2745
50-60 495241594 8136-27.75 4531+14.57 8590-29.79 37.89+£594 46.80-30.79

Average 45.58 44.60 41.02

Moisture (%o) 0-10 16.84+4.87 37.73-632  2222+553 3445-9.00 16.12+457 23.67-10.74
10-20 1641+557 4289-598  1845+3.15 24.83-1261 1501+4.16 20.50-8.05
20-30 1598+543 4491-726  1687+3.18 24.00-10.74 1499+422 20.61-725
30-40 16.02+443 44.15-938  1741+3.60 2426-1054 14.10+£335 18.73-843
40-50 1576 +5.61 5195-819  16.87+3.74 2292-879  1451+3.75 1857-7.17
50-60 1627550 4431-774  18.18+451 32.06-10.71 15.13+324 19.40-9.53

Average 16.22 18.34 14.98

SD, standard deviation; Max, maximum; Min, minimum.
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S S 2ol ST S48 LT BN g 0] oIS, ol e B2

0 cmoll A 0.79%2 7 2HA] T2l thFig 3a). &

-50
10-20cm 20| £l 75596013105, FHHE 2 B4 Sl S35 oIk 7
e BQl Aol HRE F7A] BE5ol 918 T4 EY|RLon] 002 WA A8 F
= ZdoJoll 4] SARHA LhelidAlt Zdo]7} Zlo]
o] X}x5H= ul- o] F71oteiTkFig. 3b). AA A2 F % D4 FF) HoZES 20- 30 eme] 138%0)
A FHEE YAZ 440

4 e UeUelth & A4 o] gagie &2

W-‘ oN' m

[¢)

B Wt ot fﬁﬂd A=g]of] fix|t ol ]lct & 2l
2|3t #Ho] gl 0™, 50 - 60 emOllA] 0.003%C1 AT, 7718 T
2l 7+ AFS L]—E}LH o, 0-10 cmollA 2.62%2 7Fd =

A S

=
o

o

AN

—

N

%
otelol 9
o~

4 Qg2 o] &sto] AlLtsii7ol & ©
ChFig. 3c). 771 ST HARI LS 2

O

o

DA H 2 T T AR 22 A Hol o, HTghat 2k 242 13.02%9F 0.03%01 At B¢ pHE 2=
ZoollA] fAtsIA| TS| 00, Bt pH7} pH 6.24 - 6.40°] ATH(Fig. 3d). 7 ¥ pHE= pH 8440121004, 33
HE FAI HYT F5500 21215 =olglek pHe gk pH 454010, FH R = Tk P H WPl 9]
2|5k ghof|A] TZ=E| QI EQF ECe 20|17t ZojA4+E 7HAsHY oM, 50 - 60 cmOl|A] 039 dS'm™' 2 7Hg @ttt

(Fig. 3¢). 7P =2 BC (192 dS'm" )= S EE X7 /3™ =2e|ol 2|5t oj|A]

HSERlom, 7P 2

EC (0.09 dS'm™)yE 3 EE FFA] gL Ui S oll XI5 da-oll A 2S5 3leh. EF ECY] gt

Z 522 27 20 - 30 em Z ool ZE skl Q11 oH, 1 kol= oF 21,380 2po] ik

@ ‘ | ®

Total cubon content. (%)
Total nitrogen content (%)

© : _ @ : :

pH (1 :5,H,0)

Organic matter content. (%)

0. 100m M10.0cm B20-30cm #30-40cm Wa0. Wcm WO Ocm B0 10Gm W 10- 0w B20-30cm #3040 We0.0cm §0.0m

O

EC @Sm?)

&

"o

Wo.10am M10-0am B20.30cm ¥30.40cm W0. Wom W00

Fig. 3. Chemical properties of soil in Chungcheongbuk-do. (a) Total carbon content, (b) total nitrogen content, (c) organic

matter content, (d) pH, (e) EC (electrical conductivity).

Korean Journal of Agricultural Science 49(4) December 2022

672



Monitoring physical and chemical properties of soil in Chungcheongbuk-do

747 ol 2 3R =l S3HY S Table 300 ESIT 574 R F Ba gL W E
POl 1.10%2 7 =9, = EFT a4 B2 22 1.04%2F 0.59%0] AT =5 ' EoFe] H|Tigh2 =

3
Eg 2t Egoll vlof 28 o)/ =A] ERIE Ut F A4 T2 = EYONA 0.19%2 B EF0.15%)2+ 2+
2 E0.14%)0ll HIsl ZH2} 27, 36% =2 Itk §718 g2 & EGT = E0] ZH2E 1.89%2} 1.79%0°]
Rom, Tk B2 7Y W2 1.02%01tE EXC] pHe & A4 0 fARSE 4TS YER o, T4
A EGo A pH 5982 71 2A SRl el Qiet ¥ EYat = EQO] pHE 22} pH 6,303 pH 6.400] 101, 714 &=
2 = EQQ] A E¢fol v]al 7% w2 FAITE EY EC= & B St AR Aol o, B Eqko)|
A 049 dS'm' 2 7FE A A=t = EY 7Y EYS 717 043 dS'm'9F 0.29 dS'mT' &2 ZH2) ' EQko]
87,59% 0| Tt Al A Aol A= 2017 ol Fa23H HF EQFo] 3lehd B4 5 Ao M, E pH
9} EC7} 242} pH 6.102F 075 dS'm™ 2 E 13 THKim et al., 2019). 0]+= & 2] A} Axtof| H|5| pHE= 2F 1.04
Hj) =28 4£~Z0]9] D:] EC+= 24} oA} e 2|9t} Kim 5(2019)2 U] BF E9F0] Sk EAS ZANSIY O ,
pHE} EC=ZH2F pH 6.1, 0.75 dS'm™ 0] 1L 571 & T2 25 g'kg 'O 2kal B sQich A Ate] 2AF Autet 2 <
Toll A AR ATHE v wEkRle W SHEE /W EFQ| pHe = U] X0l H]sl 1.048] =34 2H, ECeF /7] &
S 247} 35,24% 7HE Rk Ul = B 2AR AR AolM = Ul = EFY] B+t pHY 77 1= &
o] 27} pH 59,234 gkg' O 2 B 153 0m, o= 2 Aol A A FHEE = EYO pHE R7|E ol H
3l ZF2F 108, 77% 43=0] ATt

Conclusion
2 ATe FHEL Aol AT 5HA| EL olateHd EA4& ARSI A5 SHEE U 108742
57321014 0 - 60 cm Z 0] 2] EQFE A)F sto] AT AF s EYF Al 5= Zolet 572 3 (L, =, THd)
of whe}t 25 o, KA 108214 5 &, =, T2 2H2 69, 30, 92| H 0|}t 5 A9 5
A== 7 EofA] 156 grem™ = 7 Qo n BF EQFo| A 144 g-om” 2 7P BT FEE N S ESERS
2z} E okl = EQFoll X 45.58%2t 18.34% 2 7P A SAHE UL EY W & &4 T F A4 g o—‘ﬂ 3
T ZF2E0.59 - 1.10%2H0.14 - 0.19% H 9] Wloll 25t o, §7]1& 3hge] Hrah Z
(&), 1.02% @phel At 7718 S & EYT = B2 0-20 cm Zo|ojlA %
U 1 o]ate] EqollA= BE A £2(25-35 gkg) FIEdhe A 02 ERIEIQITt ESF pHet EC= 25 A5 A
vl A7 = (25 - 35 gkg') Wioll SiE == 21 02 Ut apeba] 2 dte] ZAF 23S SIS o 45
T 53X EYF2 AAK R f7|E s3] B Zo g wtEm /iEH o 2= A7 HelE Blojus 5
of tall EqFe] wo] BRg A0 = woter), £t 2 Ao Aub= E] A 4 5 A S, ©a
STHS A 72 A2 82 4 US A o2 ek
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Table 3. Chemical properties of soil based on land use in Chungcheongbuk-do.

Parameters Depth (cm) Upland Paddy : Orchard
Mean+SD  Max - Min Mean+SD  Max - Min Mean+SD  Max - Min

T-C (%) 0-10 1.55+132 690-0.13 1.59+£0.60  2.64-027 1.10£0.69  2.15-0.15
10-20 128+£123  7.55-0.06 1.10£0.57  2.85-0.13 0.76+0.65  2.04-0.05
20-30 1.01£1.13  7.16-0.06 091+0.54  243-0.16 049+042  1.20-0.04
30-40 1.02+1.04  495-0.07 0.83+0.51  257-0.16 042+030  0.90-0.04
40-50 0.86+0.87  4.00-0.08 0.78+0.52  238-0.12 0.34+029  0.75-0.02
50-60 0.81+1.05  7.03-0.05 099+0.80  2.86-0.13 044+032  1.10-0.05

Average 0.59

T-N (%) 0-10 0.19+£023  1.19-0.01 025024  093-0.01 023+0.16  043-0.02
10-20 0.17+0.21 1.25-0.01 0.19+£020  0.96-0.01 0.12+£0.09  0.26-0.03
20-30 0.17£023  1.38-0.01 0.18+020  1.00-0.03 0.12+£0.13  044-0.02
30-40 0.13£020  1.28-0.02 0.17+£0.17  0.68-0.03 0.12+£0.15  044-0.02
40-50 0.11+0.17  1.01-0.00 0.17£0.19  0.67-0.02 0.16+024  0.66-0.02
50-60 0.12+020  1.25-0.00 0.16+0.17  0.63-0.01 0.08+0.10  0.35-0.03

Average 0.15 0.19 0.14

OM (%) 0-10 267+£227 1190-022  274+104  4.56-046 1.90+120  3.70-0.26
10-20 220+2.12  13.02-0.10 1.90+£098  492-0.23 131+1.12  352-0.09
20-30 1.74£196  12.34-0.10 1.58+094  4.19-0.28 085+£0.72  2.07-0.07
30-40 1.76+1.79  853-0.11 144+089  442-028 0.72+0.52  1.54-0.06
40-50 149+149  6.89-0.13 1.34+090 4.10-0.21 0.59+0.51 1.30-0.03
50-60 140+£1.81  12.12-0.09 1.71£139  493-022 0.75+£0.56  1.90-0.08

Average

pH(1:5) 0-10 648+0.84  8.12-4.54 624+046  733-5.60 626+053  685-524
10-20 638+090  7.99-4.73 639+051  743-539 6.02+0.60  6.84-4.86
20-30 626+090  8.13-4.68 6.52+047  7.55-557 592+0.63  6.77-4.73
30-40 626+£093  823-457 643+£049  7.69-522 584+£0.56  6.50-5.01
40-50 621+£091  8.16-4.61 645+0.57  7.77-5.16 585050  6.50-5.13
50-60 622+0.89  8.16-4.71 639+0.69  844-5.08 599+034  649-550

Average 6.30 6.40 5.98

EC (dS'm™) 0-10 061+037  1.78-0.11 057035  1.65-0.23 041+022  0.74-0.17
10-20 052+032  1.89-0.13 045+024  133-0.17 032+021  0.77-0.10
20-30 049+034  192-0.12 044+028  129-0.14 027+0.17  0.66-0.09
30-40 047029  1.53-0.12 0.38+0.21 1.06-0.15 027+0.10  0.51-0.20
40-50 043+025 146-0.12 036+022  1.11-0.14 023+0.07  036-0.16
50-60 044+026  1.39-0.11 035+£020  095-0.15 024+0.10 046-0.13

Average 0.49 043 0.29

SD, standard deviation; Max, maximum; Min, minimum; T-C, total carbon content; T-N, total nitrogen content; OM, organic matter content;
EC, electrical conductivity.
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