NYIA3 PYIT PYA T0YUNT 5959 NN
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TV MAY DIIY L, MINDPNN TIVN - X9 YYIHNY 93992 AN

INOPNN APNNN DNPN ,NXA0M DMIN,YPIPN OVTID NINN - 93D AN 979
MPPY PRN NIV, MNXIPNN TIVN - ¥POODID PNXN 97T 13N U9 N)
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b 20 1741

NVYYPN APY NNYT AXPA YT DM HY QNIXT DIV 1D NI MY IPNA DY NPDI0IN NIWWNN
212> NYIAPS MYITIN WWTM OMIN NMND NN TNNY TIWAN DDA YT HY NN MTION DM DY
DOPI022 OONMLPH N DY NNONNI YNIND IPNHHNN D12 MDY NANDY IMIVAIN
oY) NYONI] MPYN MITN : 0MIPYY DN NIV 12 NNIAN ,TIVIA OMDNN NINNL ORIPNI
WD DN [(MPT VY DD NNR NPT DY TN NNV ,NINT IPYN) TIND NN (D12 NNNX
NN ONPVN YD OMIN NN [(DNPNNN HINK 70) NNNINI (DITIN MIXDNN 1 DY) NHM)
N9 190 DY HPYN) 1N DNIXIVI DYTHN DTN MXDNNY OXNNA NYAPN NTNN
M) N TIND NN MPYN MPTN IPYIN N2 JWT NN NUITY DNNY DY (DX0IN)
N2 DV NNYI MYNN NNYN TINN ORIV D120 DIV INY INNVYNL PN 1PINA
NN IR DI DY NYAVN K WTD 1IN NN LIPPYNN MPTNN (NMVDLVD) WIVIN
N2 DY OOOYA PINM JNITN O .INYN TONNA DVIN NN MY THIMYNYNI NMOYD
IPINM OTIDM NNT NMIYY JWTN NINN WIVIN KD OOIX ,MPYNN M TN NMOYN DY NPNIN
MIRNIN WTD DN DTN MIAPYA YT OOIN DIPYNN MPTNN WAWIN XD D9Y1 POURM)
NI IINTI NYPY IR NNYAD YN NITN OMMPNIY )ITH MTID NVYYP D MYINNN YN
OPDYDIN IPNNT NNINY NHPRNNA ,NPYPNN MNO X2 NIDINN NPTNA 1PV 1NN PIN)

PPYNN MITN DOV IRXIND NNDY (170 0-20) M1HYN NIV MVIN DT IPNN DY

NI

,OYYNIPIN DTN DNN MVYP MDD DY NYPYI 0NN NVY Y NNYAD HNN
1190 7Y 027 NN MTID N2 NPPY DN D27 DIT) YNNI NYPIPA DVNINHDN
MTIDM NI TNPHI NNNPN I YN .YPIPA DN DPYWNN MNPY MNP T DY LVIVIN
YT DY WATIN 1DINN IN MPYNN M2 ONDMIN DY TITA TN YNNI NDMNINI DY VNP
,NNNN MNNANNDY NN NN NP XY NDMINA YXINNIN 112N ¥ NPVINY TN DY .NNXN
MHNNN INRNIND PNRN OY TIDN N2 APPIY IO ,DOMA DI WID D)
TPPYNN DIN INKOY JDIN P92 , TN IRNIND .D¥IN DNDNNY NXAN KXY NYPYW/NN9D
TH) WD IRAN PPYNN NDNN 95Y PN P92 1PN M) 1D Y¥NN NDMINT DN
DIV NI MTIDM TN NNNN I YN .NNXD DY NPPN MNNINND WITINN NAIN2
TNINY/NNPAD - D9 NVLY IIONNT L(NPIN ,NNAN) DOININIPIN 0YHNINI NN NDINI
MTID JNIT) DHN MYP MIIDIN DY NYPY DN IN (VNP MTIDN POYN NNNX ,INIT)
DN MPYNN YNNI IUNRI TNPNDY ,NPPYNN P2 YN PN MTIO? 7112712 DMPYN (0P
DY) DNONNDY ,TNN TPPYIN TYIND TIND NN MTID> DY NOVYY DIND NOVY DININ
NONY TIN MPYNN YNNI MIVPN CTPRND DI NNND MNNANN DY T Ty Twnna
MTIONMN 112712 OPNYN DX PLPNY NIVY DIYNYN NI THIOMVINI NYIAP MV NDIOND
A0 .DOVMVN A0 NNNHD DNPDT NN POPNYY NNXD DMPNT DITHIND YNNI NDHNA
MTD> HY HRONNNN NN NN PLPNY I NANNT N DM MPTNA PPYN MYNNINI
NDIN2 TIOM 11D 12 PITN TYN NN IXPIY NNXY YITTN 220970 112270 23PN T2 NN

70N N¥N)
SV PIDTM NONN NYNN AP .21THN YNNI DD DIIONN DY NYOVN PPYNN NININOV
NP2 YN DM 1PD DOVNWN NN OT DY NOVOPN 28PN D05 TITA TN YNNI DN

M0N0 NO1N .(Jungk, 1996) yy¥NN NOMNA YSIIINN 1IDINN NN T NI YNYD
NP2 DDVYNN DMINN TN NN YNV NIIPA 7NN NN TOIRITIN MDD
1OMN P2 YIONN .WNYN IR DNV DY TAND TONDTM NPDNN NODNN NP NN DWIPN
MOIN NN DTN OY DT YNNI NDIHNA YNINHNN 1IN PIAD YNV N0 NN
DY YPHNN YIND INSDIY MIIMDN PHI MDHN DMIAVINHN MDD MTID? 11277 10D .ysna



YSNA N YPIPA DYDY 2200 DYTHD DXWYTITN DIIDINN NN DIDIN) DIWNYN NIIWN
MYV N9 DYTHA PPYNN NN DINNN D INSN (20004, b, ¢) 121N OP-92 .pN0N



NPT PIN PHXR ,INIT DY T TNIRD YNNI 11D DOOYD NIAN NMNS NLYIA YPIPA

NN MPYNN MPTNL NMOYN Mapya pH - 2 nn .ypIpn nomn Yv pH - 2 npnam
M2N 1IN .NADINN MAPNIN YV YPIPA PR DY INY M2IN DN T DY OINTD 1P
DY DMLY NINY AXP NIIND TD TINMY ,NNND YT DY INVIOP AP NOTHIND DI NWIARD DY

NYPYN SNV P NNINNY 93D NOT N PoNN DY M wnn .pH - 2 1D oownwn
2WN O PN YN NDNINA pH - N .YV YPHNNT AT MND TWANN) JOP MIAPW

MyxNNA pH - 1 5y NVIOVY 1951 B2 YOI NTY IDITN DY MNNINNN DX M2 OOV YNIPN
DXNNY DY TN MO VDR MDY 51250 AN PND VY NPPYHIN P2 NNIND 1IVPN
.07

PIT2 YNNIN NOMIN PO MTID M2 DMPWN PAD MPYNN AT TUN P2 PONRMN NYown
N2 XY DXWNWN 129 NNNH P MTID> NYOT DY INX DINNY MNNANN DY ,NPPYNN Pav
2y THNN NN TPLINTITNN MDDIND TNPHNY ,MDVIN NN NYOWN .TPTID? NN PITY
YNONN IPNNA DXANNWNIN DIPINDNI TAN 7Y DNY NN DY NIPNI DOWNYO DIHN MM
ONIPYO IMNONNN THPDIRIPNN MDNINA NDONN DTPD 1D NI OMIPNNN (TON MNM)
Y MINSN NTYA DXPNNN DOYNNA DIDAPNN MPYNN VYN NYPYN P2 MDVLIN NYIONA
MNN2 ININKRD TIVIV NDNI 1M ,IMINNONN ,NNXD DNN MPNT DY NYIDN NYawn
STV 10NN DA59 Y (DY NPPYN 12 — 1 6 ,3) DPPYN MVTN NYOVWN DY ¥HHa NNPDNN
DY DT 1192 DVIAN NNY NYANN 1D (P>TY DDA RI) PIINY DV-I2 INNND NV DY OMO2
NOND DVION NNV NP .OPA DY NIVYY DXNYD VIDVN PPYNN MIPTNL N1MOYN
DINY MNP VI NN 1T YN 2D MDA YT NNRNNA ,0DYI) 7191 )TPON 112712 PHY2
NPT TIND YN 9N OX NNXI NI JPON NVOP 992 YD NMONNN IRNIND
.N9OYN MNPN NI NNV MMNONI ¥ YPONY NN L(MINPIDI0)

NVOP DY WAVND NPPYNN MITNI DMPY MYNNNI I 2D NN MY IPNN DY TIOMN NNN
NIPN DPHDON NIVND .NNYPHN YT NN DT AWIRDY NNND T DY P MTION O
DYDY MNMN DXNNY DY DOUNYN MY NNNND MANTH YT DN NN DX POLPID
LDXNNN YT DY NP AXPY NNYT ANPA W DD DY NONT NPION 1> DY DINN D) YPIP
11277 5 MDLIN ADDN DY MYTNN IOWN NYIVN (i) : DX PNIAD PN NPTINMN MIVNN
YOV (iii) -1 ; NN PV MTIO> NVIIP DY MYTNN TOWN NYAVN (i) ; YPIPA NN MMD’
..DVN PNY DY NXIANN DY D17 DY YWTN 211D PIAD PPYNN MVTM P2 PONNN

2029990 MUY
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(F1 =5y MxONnN 29 5y) NN VTN NN (070 40 93 /¢ 2 TINYII I OR MAvav : 12 -
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3300 Y Tmya ,25.5.00 TINNA DN ZAPNMN7 3N ODINY .NYIAN DaNa D5 5yl
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NN MPYN MPTN .PONN MY NIYNRI NUIY DOV NNNN DITHN THNI 91220 INOXIVIY
MY MOYD NNND (D0IN H915) NN 190D NP NMLYY NN (NN MPWN) TIND

NN IR NP PN DNV DVIN NNV NMOLYN .(MINXNNA ,1a, b TPN) DVYIN NNYA
NYOYN NY (70% WTN NN NNNOT .TYNNA NPT DT RYD ,NNYN NDNN NPPODN XD O
MNNY MYNL IMHYN .DVIION NNYL MY NPNN MDY NINIAN TN MO 190N DY
YTY DY YO NVXYPA DTN RO NYIIMN NN NPXR JWTN NN DTN MIAPYL OV
TIND DM TPPYN MPTNAIPWIN DD IWT NN NYITY DINNY DY DDYN HPWN .NNND
,NNNY 681 DY YNINNY INNYNA 7) 858) DIDIDVN IMY NNNVYNL PN JOIND M) N

NP2 MNP DT DIV DY D127 HNONIVID D NNINY 1N 19 ,(95.4 5¥ LSDy o5
+ /N D) MINDNN 51222 (MOLDXLVLD NP RD) NTPY NNYN NINNA NNXXIN NI PPYN
NN NN TPPYN NIANNN NN NNYN TYNNA DN ,0V97 NNY MY 11OV (12

N NYP NN NPYN hnumn 3a — 3 2a 9YN) DVYAN NNYA NTPYY DHrda YOYD

NNLP MY PPWN 1P 6% — 1 P NYNN PPYNN MYN TPYNI .PPYIN MMy 57N>
1PN DNYY (4 TN DY NNX PPYRY xnwna 12% AYY TV N2 OO0 MNP NN
DAIYON NPIPN NNNY 1N MYWN 2172 199 O3 1K) 14%° nywn »INN P90 1NN 1T
NNN MPYNY IXNYNA NI NN NN PPYNN 12190 DN MPNT NIV NINPDIVID
N (4 APN) NPV N N/NNN MYYA N9ININ IPYNN Y1V DN NMIPNTA NOHYN .OPY
OWN AN NI9Y (P12 4%) AN DNTPI NYWY PYNN DINTPN WD 1IN DIWY NXOAN
91251 NNPIND NPYO NN N NINPDIVIO NIYIN NPIPN NNIY N2 MYV YpIpa 0N
NDY VP NTPY P DNIN NNAN WTN TN NNNSN .DVION NNYI MY 20NN
YN TONNA DVAN NNV MYNI NPMIYNHVYN NMHYY NN DDIN D122 MHLDVVD NPNAN

(Mxnna,3b—12b )

0233 110 MTID? 1Y

WAV D OO ,7PPYNN MITN NMOYN DY NPNAM NN IPY DDV PINM JNITN M1
Bar Yosf et al. 'N8H1IY NNORNNA NRSNI W IRNN (NHXRNNA ,5a, b APN) JWTD Mnn

NNYAD YPONNA NNIIN DMPNTIY NI MTID NV D DXWNNNY INYY NI >NNXA (2000b)
DNRNNA ,NNYPHRN N2 KDY NODIND MPTNI IPOY2 MIYN PIDY NI NINTI NYPY IN
PPYNN NPTN DY IRSIND NDY )PNNN 11D D) .Y IPNN DY MOI0IN IPNNN NNIND

1PN P19 .(0.09 PN LSDg 05 ,mMNNNA w20 90NN YPwNn DNk 0.9 -5 nxnvna 1.1)
LSDg 5,920 99INM1n HINK 5 70 ONNIY DY yXI10N) MPYNN MV TNN WIVIN KD POYNRM
5.2 7PN 13NN YSHMIN) YWD NN DTN MIAPYL 1T DN DYIN (NHNNNA,0.62 —) 0.43 7N
4.8 — 3 5.3 7PN POYNN YN DINY ,0.43 YW LSDg 5 ,MINNNA WD 99INNN NN 4.7 —)
YPIPA POYRM NPINN Y SY NP2 .(0.63 D¥ LSDy ¢5 ,MINNNA WD I0INNN HINN
P9 NYPY 9NNN MNS oo oM ,(Jungk, 1996) nm NN MNYY PON DM
DYOYa MYON 11D OO MPTNN XYY NNVNN NINONN 1PV NYIVIN DXNNND DNIPNDT
129 PYN MPTNL WD 1INNN HINX 0.79 HW) 0.63 DY YXINND) MPYNN MIPTNN YavIin
IINNN NDNX 0.84 H¥Y 0.57 DY yxmnn) w0 NIy .(0.15 Dv LSDy ps ,mINNNA ,NMan
91951 11912 7MHYN D 1PN .(0.15 D LSDy o5 ,MINNNA ,NNNIMY NDMI JWT TN w1
MOV .Y 21902 INY NITHY DD NVIOP DY NTNION PPYNN MPTNA NMOYN MIAPY DOYa

.PINN 11D N DY NRNIN NN YT 7N DTN MAPYA O°Hya MO N2

YPIPA NYINVYN M) ,pH )M MV 1329 ,M309 NNON

MPTNA MDY NNSIND NNYY (DXPNINN DD YXIMN 170 0-20) NINDYN NAOYI MDD
N D NPYN RN DO MV .(0.40 YW LSDygs ,MINNNA ,NINN 7.2 NOWD 7.8) MOPWnn



NYA DDYTHN MYMNN 2D 1917 1991 NPODN NN XD DY 2DVWA DYTHY MY HPOY0AN DMIN
MO9MN ,MVIN DY DONPVN NYAVN .NPIDN KD DD NINH NYA) DYTHN NPYNIL DV
NYMIY DINTI AN NV NN YPIPA NI POYR ,INIT ,NPIN NN ,pH — N ,1DNUNN
DN OWTN OIPM (1 NYIV) NT DWTH PI INIY MOLNII MNRXIN 199 NAVAVY P
NAVHVY P OIN NN (2 NYAV) WYIAPNNY MINRXIND DY NPNAN NN YIVN NAVILVY
MMV HONY P2 0T (Dist2) NNIYN TINA PNIN NMOYN DY T INY NM2AY NN (Distl)
MTIONN MM NN NDMNINA PYNYNN MINN NNDY TN NRIIND .(Dist3) MLV
oy T NN DL ANY NNWY (2 NYIV) NV POYR ,NPIND DN DY DXWIN DXOONN
.NAVALNN PNHINN NMDY

NANI NPPYN (1 NDAV) MDA DNV VYN P YAVIN YPIPN NDINA PNIND MTID DM
9932 XD (1 NYAV) IPTVY DXPRIWN DI YPIPN NDMNHNA NPINN 1D NPPY NNOIAN
MIMVY D) YOVIN (N0 0-20) THINOYN NIAOWA NPINT DM .YPIPY PIANN NNXODA DY
P2 DHRNNN OX .DNDVNN PLDXOLD WA KD IPTY MTIVN IN IDONY PWTN
YPIPN NDMINA NN PIAD NNNA PN MTID NVDP DY DNDVN HY NVIIAN NYAVNIN
2P NIND PO MTID? DM DY IPOY2 WIIVN TPPYNN MM )IWITN ODID0 D NTHHN
NPN YPIP IINTH VNN TIINNOONRN 1O INT IMN - DNTY 1M KXY .DOUNYD TIND
DRSO DY NI MTIDN D) NVIYP DY DIV NYIVN NN NIPYN NN NN

1219’0

YV (M 90NY DOYN DPWN) 51250 DNONIDIDA NPNAN NMDYD NNGAN NN PPYN
Oy NYAYN RY JWUTN NN NNNT .ININI NI P MTIDN DN MPNIIA POV NIRIID
NVYPA NP YOI NINID ,DVN NNYA MY NPND O INGAN TN NN 19010
P ND DWTANN OOIN ANYN TONNA GONIY 91232 D) NNPN NNYT NNIN .NNPND T DY YO
MPTINI IMOHYN DY NPNN NN IPY DYDY PN NN O .PLDYOLD DPNN
WAVIN NY DY POUNM JPINN 11D AINT NNIYD JWTH NINND IWILIN XD DOWN ,MpYinn
NVYWP D MYNNN VX MIRHN JYTH NN DTN MIAPYA 1T OOIN PPYNN MPTIN
POV TMYN PINMY INIT NI NYPY IR NNYAD IDHNNT IMYN OMPNIIY NN MTID?
NPY DT AIPNN DY MDIDIN IPNNN NNIND NHNNNN ,NNYINN NMNOI XD NADINN M TN
oV NNNSN .PYNN NDMINA DN 25912 PNYITN TOWNIA NNNNN 2NN DPPYNN MPTNA
DMIDNN TYNNL .NXYNI NPN NP NYVIA ,1PPYNN MTN PDY MIAPYA NN MO D5
P2 NN ONOYN DY DPPYNN MTNA DMPWN NYIWM JNINM )PINN 1122 NNNON PITa0 v
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,PH - 1 ,75nwnn mo»mn ,m2o070 NDI15N Y (15770) PRI ODLVN NYaVN .1 7530
NVOYA PTI INIT.IINT NDYA IPTII MO POUR ,NPIN .YPIP MINNI NN MTID )
DOVALNN ND 10 HY PNINA NWYI DINTN JOOIN

Treatments' Wat EC pH NO; P K Cl
(%) mS/m (mg/L)
I1F1
0-20 7.2 1.6 8.0 7.0 28.8 22.6 213
21-40 7.5 0.9 8.1 3.6 13.4 15.2 165
41-60 8.4 0.7 8.0 3.3 52 12.6 137
Mean 7.7 1.1 8.0 4.6 15.8 16.8 172
I1F2
0-20 7.4 1.5 8.1 44 31.0 254 160
21-40 7.7 0.8 8.1 2.9 14.3 14.6 129
41-60 8.5 0.7 8.0 23 5.5 10.2 123
Mean 7.9 1.0 8.1 32 16.9 16.7 137
I2F1
0-20 85 1.3 8.2 6.1 31.0 11.9 198
21-40 7.6 0.9 8.2 2.4 14.7 14.4 150
41-60 8.2 0.8 8.0 3.1 6.5 12.2 142
Mean 8.1 1.0 8.1 3.9 17.4 12.8 163
12F2
0-20 8.8 1.2 8.1 3.6 22.1 13.0 222
21-40 7.8 1.1 8.2 1.7 14.1 15.6 174
41-60 8.3 0.7 8.0 2.1 6.3 11.8 123
Mean 8.3 1.0 8.1 2.5 14.2 13.5 173
Analysis of variances
Depth 0-20
Irg 1 7.28b 1.53 8.04 5.7 29.9 24.0 86
Irg2 8.66a 1.25 8.15 4.8 26.6 12.5 210
Frt 1 8.10 1.47 8.09 6.5a 29.9 17.3 206
Frt2 7.84 1.31 8.10 400 26.6 19.2 191
LSDy o5 0.831 0.414 0.120 1.31 9.38 11.74 61.3
Depth 21-40
Irg 1 7.61 0.88 8.10b 33a 13.9 14.9 147
Irg2 7.68 0.96 8.16a 20b 14.4 15.0 162
Frt 1 7.54 0.89 8.12 3.0 14.1 14.8 157
Frt2 7.75 0.95 8.14 23 14.2 15.1 152
LSDy o5 0.058 0.307 0.058 0.81 3.43 3.30 63.4
Depth 41-60
Irg 1 8.44 0.71 8.02 3.0 5.3 11.4 133
Irg2 8.23 0.73 8.02 2.6 6.4 12.0 130
Frt 1 8.29 0.75 8.00 32 5.8 12.4 140
Frt2 8.38 0.68 8.04 24 59 11.0 123
LSDy o5 0.993 0.088 0.054 0.96 2.63 2.64 19.1

S INNOM WT TN , 012 NNX PPwn : 11F2 ;0 w1 mm ,ova nnx opwn - 11F1 -+
s NN WT 1IN ,NNNY PYn  12F2 ;1509 w1 non ,noxy mopwn : 12F1



15, pH - 1, 79nuNN M5H11NN ,mM22090 NOON DY DINTN OIPM NYaVN .2 7930
AO2IN NVOYA PTI INIT.TINT NDOYL IPTII NP POYNR ,NPIN .YPIP MINNI NN MTID

Distance”  Wat EC pH NO; p K Cl
(%) mS/m (mg/L)

Dist 1 7.98 a 1.01c 8.08 a 3.6b 16.1a 15.0c 161 ¢
Dist 2 7.81a 141b 8.00b 5.1b 142ab 224D 276 b
Dist 3 7.49b 2.15 7.89 ¢ 10.7 ¢ 13.5b 32.8¢ 468 a
Mean 7.76 1.52 7.99 6.4 14.6 23.2 302

F kk sksksk sksksk sksksk % sksksk sksksk
LSDg 05 0.274 0.247 0.033 2.17 1.90 3.85 70.6

MALHYL >NV P2) NAVALIN PO 20 — Dist 2 ; NNWN TINA ,NAVAVLAN N"D 10 — Dist 1 °

.DXNNY MMV ONY P2 ,NaV0NIN N7 20 — Dist 3 ; 0¥nNN MY pa ,nva
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;200 — 1) 7pwian M N2 MPND (RN ,1INAN 11°Y) 2995 2992 1m0 110 L5 9N
D°PIM O°2727 ML MIW NPMR (D1 — 2,223 — 1) P quwn) (TRn 3max — 2
.P=0.05 5w n1anoi nna
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