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Cultivation Methods and Topographical Regions

Kim, Dong-Jin - Kang, Da-Seul -+ Ahn, Byung-Koo - Lee, Jin-Ho

Soil chemical properties in paddy fields were found to be varied depending upon
different cultivation methods such as environmentally-friendly, conventional, and
two-crop farming systems and different topographical regions, namely plain, middle
mountainous, and reclaimed land regions. Overall soil pH was found to be in
optimal range (pH 5.5~6.5) for rice cultivation, except with conventional cultiva-
tion fields of the reclaimed lands in Jeonnam province. Electrical conductivity
(EC) was relatively higher in the two-crop cultivation fields than in others. How-
ever, the concentrations of available phosphate as P,Os were exceptionally higher
in the two-crop farming fields, thus in submerged paddy condition the phosphate
could be released into streams and rivers. Soil organic matter (SOM) contents were
mostly in optimal range (25~30 g k&") for paddy field in Jeonbuk province, but in
Jeonnam province they were slightly higher values of the range. The concentra-
tions of available silicate (SiO,) were mostly depended on the cultivation methods
and the region, but some of paddy fields contained extremely high SiO, concentra-
tion. Statistical relationships among the soil chemical properties showed as follows:
Correlations between EC values and exchangeable cation concentrations, between
SOM contents and CEC values, and between available SIO, concentrations and
pH, EC, exchangeable cations, and CEC values were positively significant, whereas
total nitrogen concentrations were significantly negatively correlated with the
concentrations of exchangeable K and Mg. These results might be very useful to
establish benchmark paddy fields contained with certain levels of soil fertility.
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F0] 231 ATHYoon et al., 2002; OECD, 2001). 2013'd A, ¢-jutete] = AR L 964 H
haZ4] AA FEAZH 96%S 25t 91oH, 20000d 1,149 ha, 2005 1,105 ha,
2010%d 9847 haZA] wid 7Ha Aol UTHMAFRA, 2014). 53], =& T52d, o234
7] W as 59 HAH whsd Vs, EFTARA, tir14s), 443 5o 8443
7Is, EGAEE sl AR A, AdA AxaH 5o 9 T o] 9

7152 SHoAA w9 F A3t} (Eom et al., 1993). = A 2] THAE Qlste] ThejH A A
b e RSt o gt AERIR A SHA =ES A E st 1718 A
oA =Ed A AL 23 F7142 EYHS T FA) H 23 tH(Kang et al., 2012).

3 < A%

A= 25 S 5Y HFHo=2 E%k HSEE SHAH 2 (Peters, 2000), ol

v EY HH ¢ B3 7 A o] F835HA H UK Cho et al,, 2002; Lee
et al,, 2012). FH ] A=A EF Ao 2ZA-EA L Qo] Fof stes 59 o 5
AR oz HAS EF W Ed tigk AL ZYER Aol AAEI glow
(EEA, 2001), Pl=ol A= EY F Qito] o2 {EE o A4 R TSyt B g o}
& BEY 5 A4 & 71Eol thste] RAIS I X9 = ar I tK(Sharpley et al., 2003). =l
e 59387 2 ESAY Azt wek 19993 RE A7t A Fre] w487
HE ZAE 3 E 3 JTHRDA, 2008; RDA, 2012). =3+ §73219] §8&37 o8& A4
i, A% TH AHE fEiAe A Bl tid AdzAbel HUEr) o] FojAjok &b,
olgA Aozl AmE FHAA FH, AT F 1§ Foll o] &FTHA et al, 2012). 118
HEE = Au) A gl A S 20139 7|Eo R Aved, depd=el A
HEEE HA BAA 9 20.5%, 15.2%F 2HASHL, & AL ZH2E 19.5%, 16.1%5 2HA|
SFCHMAFRA, 2014). o|8 %, AEtgdEEE Ao 2 = Au 9x3 & QYids =t
At o, =9 FolA 75 AEetR ] A7]A e SHAA = EFIAE Y A%
Al AL RUEP S 7 208 AN mepA, B Ao debd=et At
L A9 =EY HSEE XAS, ol & EUIE AAZR] #e] A 28'le F53a, o

wYA o) WRF 7 ZARE FESHRA SHHTh
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TwstaL, 2 Ao T AuiHe] wel [ A, B, o] mAA M 2 23 F, Al

Hlo] o] a3k Auj A& ABANFHTE AGsIATh o5& v oE Hepds 6643 A
gEE 88AI A BU7] A 3~5¢0] EYARE AFASAT AT} EFS FAHE &
2.0 mm EFAR AAFe TAANER ST EYY 38ty 54 42 IHE
At o] EoF slehy EAHol| F3te] AAIBIATHNAAS, 2010). EF2] pHe} H7 W%
S(electrical conductivity, EC)= EYAIES} S/HTE 1:5 (wv) HIE&E2 &3 & T pH

meter (Orion 3 star, Thermo Scientific, USA)2} EC meter (Orion star A215, Thermo Scientific,
USA)Z =43t EUF7]E(soil organic matter, SOM)< Tyurin’s WH O Z A3t
27 A (total nitrogen, T-N)= Kjeldahl 5 (Vapodest 10s, Gerhardt, German)S- ©]-&3}o] &
At o, 8 <%14Kavailable phosphate, avail. P,05)< Lancaster ‘o2 A 3}o
UV/Vis Spectrophotometer (DU 720, Beckman Coulter, USA)Z =4 & A&l t} X34k
©]-2 (exchangeable cations) 1.0N CH;COONH, (pH 7.0)2.2 =& ¥ Inductively Coupled
Plasma Optical Emission Spectrometry (ICP-OES, Optima 7300DV, Perkin Elmer, USA)Z =7
S AL, oFo]2 %] 88 T (cation exchange capacity, CEC) ammonium acetate -2 ©]-83}
Aot & F4Havailable silicate, avail. Si0,) 352 1.0N CH;COONa (pH 4.0)0.2 F=Z3}<]
kAl B UV/Vis Spectrophotometer (DU 720, Beckman Coulter, USA)ZE =743}tk 18]a1,
Aoz HEAA = SPSS (statistical package for the social sciences, ver. 18.0, SPSS Inc.,

Chicago, IL, USA)E ©] &3t FA A3t Aol we E¢ksstd o fo4 HA
< fl8k, A A=A, FBA A, o] mAA | o] 37FSE FAE Athe Duncan’s
Multiple Range Test=, X7 ANl =], JYAJuf A ] 27F 02 FAH A= T-test= 4
st a8la, EF 85T ABBA = Pearson’s Correlation AnalysisE A 5FA T

m. Za o o8

i

EYd HEE HILE fstd detEret depds A9 = AR ESFE S =
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Table 1. Values of soil chemical properties in different paddy fields depended on cultiva-
tion methods and topographical regions in Jeonbuk province

Tvog pH | ECY | SOM | TN /;Vgﬂ' Exch. Cations cec | Avail
0K [ ca | Me [
(1:5) |dS m'| g kg' | g kg |mgkg!| -----meeeeeeemv P11 PR - o —— mg kg!
Plain

Min | 4.8 027 | 22.0 | 127 18 | 0.17 | 3.84 | 1.02 | 008 | 102 | 75

(Il)]f) Max | 6.5 0.62 | 322 | 2.05 | 147 | 046 | 7.84 | 3.70 | 045 | 14.0 | 936
Mean® | 5.5° | 0.44°| 24.7°| 1.60° | 91° | 027°| 6.04*| 2.07°| 027°| 11.7°| 237°

Min | 52 | 026 | 232 | 0.73 61 | 0.10 | 485 | 122 | 008 | 106 | 92

(]IE) Max | 66 | 054 | 394 | 252 | 113 | 0.19 | 1040| 2.13 | 028 | 14.6 | 1063
Mean | 5.9° | 037°| 30.3*| 1.78*| 72° | 0.14°| 7.07*| 1.79°| 0.19*| 12.3*| 303°

Min | 5.9 1.01 | 164 | 079 | 337 | 033 | 560 | 3.03 | 027 | 88 | 118

(Il’g) Max | 70 | 3.98 | 27.1 | 1.63 | 937 | 125 | 874 | 429 | 147 | 10.7 | 336
Mean | 6.6° | 1.99°| 22.0°| 1.16°| 522* | 0.84°| 6.91°| 3.50°| 0.64*| 9.8°| 200°

Middle mountainous region

Min | 46 | 022 | 179 | 1.03 | 27 | 0.10 | 3.10 | 043 | 0.10 | 7.8 | 105

ZIES) Max | 62 | 0.67 | 43.0 | 3.54 | 332 | 044 | 742 | 252 | 145 | 129 | 697
Mean | 5.5° | 035°] 27.1°| 1.78*| 102° | 020°| 4.63°| 1.01°| 035*| 10.2* | 223"

Min | 4.8 021 | 11.1 | 0.93 14 | 006 | 315 | 071 | 007 | 72| 57

X; Max | 5.8 039 | 309 | 247 | 303 | 032 | 572 | 120 | 018 | 103 | 212
Mean | 53° | 029°] 19.0°| 1.33*| 125° | 0.19°| 4.15°| 0.85°| 0.11* | 8.7°| 125°

Min | 50 | 063 88 | 056 | 114 | 0.15 | 425 | 1.17 | 012 | 75 86

é\g Max | 7.1 193 | 284 | 1.77 | 903 | 1.07 | 771 | 238 | 029 | 11.5 | 322
Mean | 6.2* | 1.11*| 183°| 1.32*| 332* | 0.63*| 5.50°| 1.62*| 0.20* | 9.7°°| 195®

Reclaimed land

RE Min | 53 | 051 | 10.6 | 0.61 6 | 024 | 273 | 086 | 0.07 | 74 58
® Max | 6.7 | 223 | 142 | 095 33 | 051 | 409 | 3.15 | 1.93 92 | 254
Mean | 58 | 133 | 12,6 | 0.79 19 | 038 | 342 | 195 | 080 | 82 | 147

RC Min | 51 | 068 | 99 | 0.87 14 | 010 | 3.10 | 1.14 | 012 | 74 65
10) Max | 65 | 322 | 485 | 325 | 148 | 042 | 9.64 | 324 | 120 | 20.0 | 306
Mean | 58 | 154 | 16.7 | 129 74 | 021 | 475 | 201 | 048 | 99 | 144
P>t | ns ns ns ns * * ns ns ns ns ns

ov? 55~6.5| - |25-30| - [80~120/025~030|5.0~6.0{1.5~2.0| - | 10~15 |157~180

Dp, plain; M, middle mountainous region; R, reclaimed land; E, environmentally-friendly cultivation; C,
conventional cultivation; T, two-cropping cultivation.

P OV, optimal value for rice cultivation (NAAS, 2010).

9 EC, electrical conductivity; SOM, soil organic matter; T-N, total-nitrogen; CEC, cation exchange capacity.

» Numbers followed by the different letter within a mean value are significantly different at p<0.05 by
Duncan’s multiple range test.

9 * and ns are significant and no significant in mean value, respectively, at p<0.05 t-test.
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Table 2. Values of soil chemical properties in different paddy fields depended on cultiva-

tion methods and topographical regions in Jeonnam province

oH B | som | T-N Avail. Exch. Cations CEC AYail'

Type" POs | K ‘ Ca ‘ Mg ‘ Na SiO,
(1:5) |dS m"| g kg' | g kg |mgkg!| —--mmmmeeeeeem [TTS) I S S — mg kg’

Plain

Min 5.6 0.27 37.1 1.07 22 0.12 4.18 | 0.72 5.46 7.2 143

(Il)];) Max 7.0 0.65 532 2.98 176 0.39 8.15 | 2.13 6.04 14.3 1026
Mean | 6.3 041 | 445 | 1.93 75 | 0.24 595 | 125 | 570 | 121 343

Min 5.2 0.39 | 389 | 1.17 57 | 0.07 346 | 0.76 | 0.15 7.3 72

(]I?) Max | 6.6 1.15 | 521 | 281 350 | 0.53 729 | 479 | 586 | 15.1 517
Mean | 5.7 0.59 | 46.0 | 191 139 | 0.21 5.18 | 1.69 | 127 | 10.8 217

P>t | * * ns ns * ns ns ns * ns ns

Middle mountainous region

Min 5.4 0.10 39.5 1.02 20 0.08 1.48 | 0.28 0.08 6.8 21

;\;Ei)) Max 6.3 0.23 56.5 2.27 521 0.73 | 12.74 | 3.63 0.33 16.1 135
Mean | 5.9 0.16 | 483 | 149 108 | 0.33 628 | 1.58 | 0.17 | 10.7 83

Min 5.6 021 | 26.0 | 1.20 11 0.04 337 | 0.63 | 0.15 8.6 71

ZIIC) Max | 6.6 045 | 451 | 3.07 | 282 | 0.28 597 | 127 | 026 | 11.6 448
Mean | 6.0 0.29 | 348 | 2.07 100 | 0.14 476 | 0.89 | 0.19 9.6 180

Pr>{t| ns * * ns ns * ns ns ns ns *

Reclaimed land

Min 5.6 0.43 21.4 1.02 27 0.13 4.64 | 1.96 0.34 9.5 96

(l?](;:) Max 7.6 447 31.8 2.12 257 0.75 6.15 | 4.71 3.51 11.7 451
Mean | 6.5 137 | 274 | 1.62 133 0.40 522 | 342 | 146 | 10.6 186

Min 7.1 0.84 | 23.1 | 0.97 1 0.46 470 | 322 | 0.65 8.9 376

(]?f) Max | 8.4 3.80 | 33.0 | 1.69 115 | 094 | 11.17 | 557 | 3.56 | 13.2 | 1243
Mean | 8.0 235 | 274 | 125 29 | 0.70 7.71 | 4.01 | 253 | 11.0 622

Pr>{t| * ns ns * * * * ns * ns *
ov? 5.5~6.5| - 25~30 - |80~120/025~0.30{5.0~6.0{1.5~2.0| - 10~15 | 157~180

D'P, plain; M, middle mountainous region; R,

conventional cultivation.
P OV, optimal value for rice cultivation (NAAS, 2010).
I EC, electrical conductivity; SOM, soil organic matter; T-N, total-nitrogen; CEC, cation exchange capacity.
Y* and ns are significant and no significant in mean value, respectively, at p<0.05 t-test.

reclaimed land; E, environmentally-friendly cultivation; C,
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AetEs Ao Hokx|o] A9 B pHE JSBAAA H 5.5, DA A HF 5.9,
O AAN A B 6.6°.2A], T HEFATSTANAAS, 2010)04 AR3H= v AJujA] 27
pH 5.5~6.5¢] ZA3ste o2 Uetyth 181, %ﬂﬂZHHHXlQ} a2 A 2] pHE Sohn
et al. (1999)°] B3t AEXS EF pH 5.73 H]=%F 570|302, Kang et al. (2012)°]
Ragk 2ue} =EY Hd pH 5.8 = H|=5tit) A7 ]Zﬂ S(EC, electrical conductivity)
© Ol EAA A (F 1.99 dS m-1)7} A A v 2] o} AP A Bt #A JEREE], A
ZhE A Al vlg @ EH] Algolu A2 AEj7E ARIQ1 Ao E AdEh ERT]
=(SOM, soil organic matter) $F-S A AL o] mALAufR| | A HFH 02 A7
(2530 g kghRoh Yok, F-aA4Kavail. P,0s) T ol ZA i< 2] - F 522
mg kg' ZA ZA71E(80~120 mg kg)E Tt wl$- =A JERSh X84 ZF, 2, v
, UEF ©o](exch. K, Ca, Mg, and Na ions) $H&-2 o] 22w Aol A =A] YEl o,
o|& I3t o|RAA || ] EC FE FFS & ZSE HRTH o] X138 FHCEC,
cation exchange capacity)S B2 02 ZA7]F(10~15 cmol, kg') FE2 2 YEGTH F &
THikavail. Si0,) -2 XS A =], FAYAA|, o] RAA IR BFo| A HA 7] FE(157~
180 mg kgHHEtt & o2 Yebt, 1,000 mg kg'e 2= AT EA 3T

FAEA o] A EoF pHE HHFH o2 HAH7F(pH 5.5~6.5) 0] oH, ECE ol
XL?<HHH7<1 A 111 dS m'ZA WA AR 9} BPA )R] B} FojF o F Eokth ECY

G ol BA A A o] | FH ol FhFo] FiH R F2 A AT HHEAFo] e A
o= o) I8a HopAe] A 99 viVIA R AZE AujA vl 9 HE] Al§ T

= Al A7} o] FolA & 97t ARl e R Holn, 53] FeFH o F Aux= AlA
Auf A= AFH A o] EA7F a1 tkKang et al, 2011). SOMS Az o2 HA 7|+
(25~30 g kg") B} WA YElG T, FEQ14 S Hokx] A 9-9f o), o] Ak | ] o
Al - =4 e T =EYS] FAERQIA FEFo]l wA HW gdEiol A a4k
AZ FF 7IsA0] =oF BYUs) 59 23 2¢0] +HHHCho et al., 2002; Tang et al.,
2008). CEC= A& o2 A A 7]Z(10~15 comol. kg') Bt} @A Yehgton, Fa4k gt
g 7‘47‘471T(157~18O mg kg') Bt} F GAY L FFo|Unh

A A 2] A9, B pHE X3AA A L A Auj x| oA HF 582 A 24 7]F(pH
5.5~6.5) H2lol M“iit} SOM, &R, XL S ZA7]|FE(S0M, 25~30 g kg's
avail. P,Os, 80~120 mg kg'; exch. Ca, 5.0~6.0 cmol. kg") =F1} A Yebt). CECS}
FraFAE =3 Fgho] AA7|ERT W2 Ao

Aepd= o =8| 38tz EA(Table 2) F HokX 2 H$ EY pHE I3 A )
A H 6.3, BYAA] HH 5.724 HA7)F(pH 5.5~6.5) B AR, SOM g %
B AN A Bt 445 g kg, BAEIA B 46.0 g kg' A A A 7]F(25~30 g kg )Rt
)¢ =4 etk fadat e HEE o2 2 7] F(80~120 mg kg R Tk 2FE WA

i
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U 5 FEoIUTh AVHLFL gk 71F0 R FH7]5(0.25~0.30 cmol, kg') HT}
ozt vre FFoly, XA ZEH rtavlgS HHFHO0E A A7 F(exch. Ca, 5.0~6.0
cmol, kg'; exch. Mg, 1.5~2.0 cmol. kg) ®$lol ASUTh CECE HFH o2 HA7]F(10~15

9]
AR
cmol. kg'!) FECINOH, AL FHFE Bgkol AA7E(157~180 mg kg') Bt EA

rlo

FAA Y] A g, B pHE ISA A A Bt 5.9, AW AuA] Bt 6,002 4] HAH
9] ol o, SOMS XSAAMA HF 483 g kg!, BHAMA FF 348 g kg' A
AR R =A el FaA4 3 ISAA A H 108 mg kg'!, Y AH]A]
100 mg kg' 24 A A BPA A NN X3 ZF, 2, vtavs TS HA
Ho= AU e Ao R YERIL ?QQ%‘XHHHZ]Q] FraETAE o] Bt 83 mg
kg'2A HA7)|FHT e FFoTh
HH R o] 5, DA A Q] pHE Ht 8.00.2A4 AHA7|E B} B4 YElY i, ECE
AR B o9 H=2 s B eH, SOMS Bge = A H i
2 HYA A H 29 mg kg 2A AA7|ERT FAB] @GS FEoIAo, A
o] & &G A o] XS24 Ht 5.22 cmol, kg' S A LSk, tiA|F o2
=2 AoZ YEITE CECE HT#oZ HAYHANY, a5t 32 3

ﬁ@—i G718 =4 Uetsth (HEA] 4= HHRVY 2 dEEY =

st ZHE AS EEg 2 o)th(Yoo et al., 2007).
=gk etz EXZE A L%ﬂ'ﬂ]% Table 33} 2t} pHE EC, exch. K, exch. Ca, exch.
Mg, exch. Na, avail. SiOzgl- IEE Fo3 Ao 4aaA(p<0.01)F UERHRAT. Ahn et al.
(2012)2 AFEA e AEAY =EF 315td M AFo|A pH7F exch, K, exch.
Ca, exch. Mg, exch. Na, avail. SiO,2} 8 Ao FAAA7L e AR Bughl &=
b, £ AdFNAE Y3 d37F et ECE SOM, T-NI = 52 {793 Fof A
BA(p<0.01)E ERH ¥HH, X8k ol 2= 09]5} Aol FuaAE YeERH A=, ol
+ AgES o] RAA MR A X|gHd fol o] &5 ECT} l:«":‘:]'b e T8
T = A3 T 4 ArE SOMS T-N, exch. Ca, exch. Na, CEC2} F-2]¢t o] 3a3A
(p<0.0)3 YEMHATE T-NE exch. K @ MgdE folg Ko AavA ]%, exch. Ca, CEC
= ot Fo FTAAE YERATE Avail. P,Os= exch. K 2 Mgd+= 23 42
FHAAE UEFARL AL, exch. Nafb= Folgh F-of A a3aA|(p<0.05)F HEFHRIT Lee et
al. (2012)2 E9F pHS} avail. P,Os7F F2l3k Ao AdTAQl Aoz Bigk HhH, Ahn et
al. (2012)2 EF pH} avail. P,Os7} F-o] 3 #o] et Ao 2 Husnt 12y &

T A= ESF pHS avail. P,0s7 B FHBAZ FHD + Aoy FodE UrE]"%X]
LT} Exch. K2 exch. Ca, exch. Mg, avail. Si0,9} 1 =2 F-2|38F A 2] AT#AA (p<0.01)E
Hh Exch. Ca exch. Mg, CEC, avail. SiO,9} 23t 2] 838 (p<0.01)7F = A

o

1}
A

N

flo

[m

ﬁ

b oZi
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© 2 Yehgt) Exch. Mg¥ Nad CEC, avail. Si0,9F #23F Ao 483A(p<0.05 =&
p<0.01)E Rt} T8I CECE avail. SiO9} 23k 9] A3d3aA(p<0.01)7F Ve

Table 3. The values of correlation coefficient (r) among the chemical properties of paddy
field soils (n=154)

ECD SOM T-N Apleal E);(ch‘ Eécah. E;(/Ic; E;i]cah. CEC AS\llglzl

pH 0.605 | 0.085 |-0.119 | 0.048 | 0.570| 0.4917| 0.655| 0.419™| 0.122 | 0.632"
EC <0316 -0.310™| 0.191*| 0.669™"| 0.200* | 0.703""| 0.194" | -0.046 | 0.350"
SOM 0.636™| -0.081 | -0.178* | 0.287°°| -0.127 | 0.372"| 0.418™| 0.142
T-N 0.009 | -0.252"| 0.2377| -0.211""| 0.130 | 0.464™| 0.113
Avail. P,0s 0.573"| 0.140 | 0.173* | -0.159* | -0.078 | -0.099
Exch. K 03307 0.681"| 0.095 | 0.043 | 02717
Exch. Ca 0.534"| 0.126 | 0.703"| 0.507"
Exch. Mg 0.139 | 03477 03617
Exch. Na 0.180" | 0.374”
CEC 0.302"

Y EC, electrical conductivity; SOM, soil organic matter; T-N, total nitrogen; CEC, cation exchange capacity.

? Correlation coefficient (r) was determined by Pearson correlation analysis to evaluate the relationship
between parameters. Result were evaluated with 95% and 99% confidence intervals; *, significant at
p<0.05 and **, significant at p<0.01 level.

V. (<]

o] 3}5h7 AL ZAAA 2 Aupdgoel whet xkel7t e th B pHE At
2 0] AP A A E A L]star A A 02 AAG7]FE(pH 5.5~6.5) B = e
o RAA A N A ThA A UYERAZ] st oy e £ ofHA AL, o] RAA

AN 4Kavail. P,0s) greFol w9 A YR Sl el A fraQILke] s
2t o] -HHEAY. EYRVIESOM) FHFe dHEE X =ESAAE bl
AH oz HAG7|FE (25~30 g kg'!) B}k BHA el oy, debd® Ao =B AW
oJAY 273h= Ao Z YERTH CECE YF AjAE A¢jstaies A 71F(10~15 cmol.
kg') B9E YElGa, FETAE (avail. Si0y) S A7 F(157~180 mg kg)E Tt wl-$-

bt
m

N

%
rlr
r

=
)
2
X
M:(O
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A s A5 Aoy, AR A2 Ao 9 Al wet o)A hekato] vt
et EoF ﬁ‘ri“ 4B B0l A EC9 XA K, Ca, Mg, Na ©]2& FoA e
gol AABAZ Yelgth SoOM H3 CECE #94 I FoA3BaAZ el
avail. Si0,= pH, EC, X84 o] L(exch. K, Ca, Mg, Na), CECS} 24 = Ao A
AE BAth 23y T-NS X34 K 2 Mg ol 23 o Fof JaaAAE YA
th olE3 A3E EOiE v S =9 7|Fo] He tEAR =ESS AQste A A
871 2 Ao =w dAdHTh
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