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Abstract; To reveal the hydrochemical characteristics of karst wetland located in a subtropical area and at lower elevations in China,
27 surface water samples were collected during three periods (wet, normal, and dry) in the Huixian karst wetland to investigate the
distributions, pollution, and irrigation application of 12 inorganic ions and 10 heavy metals. Based on their concentrations, the
Nemerow index and the four evaluation systems of the sodium adsorption ratio (SAR) , sodium concentration (SC) , permeability index
(PI), and residual sodium carbonate (RSC) were applied to evaluate the pollution characteristics and irrigation application. It was
found that the water type in this area was Ca>*-HCO,; and weakly alkaline. Regarding the 12 inorganic ions and 10 heavy metals,
NH," exceeded the Chinese standards for drinking water with an exceedance rate of 25. 93%, and the exceedance rates of Al, Mn, and
Hg were 11. 11%, 44. 44%, and 37. 04%, respectively. The spatiotemporal scaling effect on inorganic ions was lower than that of heavy
metals, and the distributions of the inorganic ions and heavy metals were in the order of wet period > normal period > dry period.
However, the surface water quality in the Huixian karst wetland was generally well-protected based on the pollution assessment. The
Nemerow index ranged from 0.75 to 2.69, which recognized the main pollution contributors as NH,”, Mn, Al, and Hg with the
contamination grade from slight pollution to moderate pollution, especially in the core area during the wet period. According to the
limits of standards for irrigation water quality and environmental quality for surface water, as well as the evaluation results of the SAR,
SC, PI, and RSC, the surface water in the Huixian karst wetland was generally suitable for irrigation, and the water quality in the dry
period was better than that in the wet and normal periods. The surface water from site PH1 during the normal period with 19. 1 pg-L™"
of Hg and site FH8 during the wet period with 13.7 mg+L™" of NH," were not suitable for agricultural irrigation.

Key words : Huixian karst wetland; surface water; conventional indicators; heavy metals; pollution; irrigation applicability
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Fig. 1 Sketch of the study area and the sampling positions
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FREZ 0.136 1.185  0.739  10.091 1.732  1.901  3.899 21.854 7.724 0.797  2.69  0.054
ASZER 002 031 028 016 026 031 031 011 0.8 223 308  0.61
HuF AR IR I Il 6~9 — — — — 250 250 — 4429 — 1.29 1.0
BRERR(E A 6~9 — — — — — — — — — 2.57 1.5
AEYPJTAK TAEPRERRE 6.5 ~8.5  — 200 — — 300 250 —  44.29 — 0.64 1.0

1)nd FRAHH,“

—" R TEAANES B R IE(EL , A7 FR Lk BE AR

F 3 4 ATAL MoK 10 Fl4xJ@ Ju Rk B
JWiFF >k :Mn > Al > Zn > Cr > As > Ni > Pb > Cu > Hg
> Cd,{ Mn Hl AL VEEEB L 100 pg- L™, KR4 TE
TEEWREYILT 100 ng- L', 830 [E (b F Kk FF 85
JFRAEARAE) (GB 3838-2002 ) I { AE 7% Tk FH /K T A= bR
) (GB 5749-2006) 12120 Al Mn Fl Hg ¥ JEF H 81
AR BE AR, AR 350000 11, 11%, 44. 44%
37.04% . Hoir ) AL A#E=E /K (FHT . FH3 il FH7)
HILEAR , B KR IE (PHL)437. 00 wg- L' 2 AR 1 Ik
FHOK A FRUEFRIE Y 2. 19 4%, Mn 7E 32K B F1F 7K
9155 0 AR R A, R R R 4 ] D 100. 00% F
33.33%, Ut H] Mn 764 /KA TG e i | Pk 30 42 R
TI5 Y. Z7 M 3K P45 o A vfE T 287K BRAE, He

TEF AR A AR 28 R 33.33% Fi1 77. 78%, Hii
IRIARAG 5 AR X i K B85 I A v V 28 /K R
FAE TR AR K BA AR fEBR{E, F /K PHI H Hg
HEUEAR BARMEECN 1,91 £%, T8I 2l A 7 18
T 2RO FAKGE SUEE. WA R BCE KT 0.5 1)
GJBICEA Cr, Cd NI, X 3 Fi 4@ e R icka
s T 0.5~1.0 WEETRLEE Ca 1 As, H4x
SIEICEM AR R 1.0, BEHH Sl A 51T
Mo K T 4 B U R A AR e R AR AR T
Febr. Cd 7EF-/K 1 (0. 95) (78 5 2 800 i T 4K
H9(0.33) FAL K (0. 10) , BEHH Cd 75K 157 23
B RS S A . Cu A As 767K 91 9 745 5 22 50AH
S H I R, U Cu AT As 787K 2943 A AH ot
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AFasE. Al, Pb, Zn, Mn Fl Hg 5225 KRB R0 4%
K, HAF A A8 S5 22 B0 dd v T =R KB A A
FEIE Ph(1.93) | Zn( 1. 32) F1 Mn(1. 03) 75 F- 7K
ANFRE . 4B T ER 7 S FR B X B AT e I
IR ORI AR G, ok B TS I 0 4 R
TCE AR, BN T 42 & JC K B 25 43 A R Yy
AP SRS R 5, SR 0T 2 A K 4
JBICER AR ATRE , UL K B 2k I )
Joi i AT b3 7K 4 B T FR E B2 s e K
Sl T b R K 25 K Ak 2 o B W
T A RHE. B IS BRI 3 A RRAE UL 2, A

PAEARAY NH, EAT W& BHPRRAE , R =E k3 > ok
1 > Ak, DR, MoK Y NHL R A6 T 2 7
K3E. [FIE,NO, | SO;™ Ml NO, s AR BLAY I 3 B
5 NH, A, 3 268 7E Ak K ) 75 G 3. CL7 2
LS T SR R R 1 B, R A T IR AR
HERR R 1H. 43 )8 T0 2 A 40 A0 ARk DL 3, 28004
J& BT B AR S K > Pk >
MR, EUEARAY 48 T AL AT Mn BRI R I
R PR 3 K A O AR 0 5 3 T BB AR 1Y) Hg
AR > K > A K 01 0% 09 o0 A BLEE , 78
SRR A A .

®4 EERABMRAEBLERESIT) /pg L}

Table 4  Statistics of the metal concentrations during the wet, normal, and dry periods in surface water/pg-L ™!

i 3 Gt Al Cu Pb Zn Cr Cd Ni Mn As Hg
WA 437.00  0.83 1.31 4.10 3.07 0.10 L.50  396.00 564 0.23
f/ME 17.50 nd nd nd 1.88 pel 0.84  100.00 ' 2.56. nd

FKI EHE 132,39 0.59 087 2.28 2.48 0.07 . 1.18  182.44 4702 012
b2 130.211  0.166 (0440  1.190  0.334 0. B3 0. 2511 86.58 0. 84.}_9"‘ 407056
TR AR 0.98  0.28 0.51 0.52 0.13  /0.33 Q. 21 0.47 021 4 0.45 |
BRM 138.00 138 [ 8.04  47.30 371 037 72120 1500.00 459 T, 191

SR nd ind | fnd 7 nd 2.26 | “ndb g0 350 1.5 gnd
IR C P 60.17 | 0.78 / F16347 14.29 2.96 | 0,180 1.60 16110  2.38 0762
C 0 e 42762, 00572 47 3ae 18.906  0.553  0.168 | 04295° 166.729 0.933___ 0.616
ERFEE 07 O3 S 132 019 S 0950 048 103 0.39 0.99
B 123000 0190 1297 nd 3.49 7 048 2738 3790 116 nd/"
; Th/ME 352 |l | 040 nd 2.06 1 0.36 1.06 9.81  0.74 g
o Mk Ol 66.25| 0.16 ¢ ol73 J nd 289 4038 15T 11967 0.9 nd
oI 2 PR 34.81 57 L4o. 226 _}._,.r-/‘ 0.468  0.039  0.382 9.285  0.139 /
‘ A SRR 0.53 / 031"/ 0.16 0.10 0.24 0.47  0.15 /
TRORM 43700 1.38 8.04  47.30 3.71 0. 48 2.38  500.00 5.64 1.91
H/ME nd nd nd nd 1. 88 nd 0. 84 9.81 0.74 nd
=Wga SEHIE 88.36  0.61 1.06 8.29 2.78 0.30 1.45 121.07  2.43 0.43
b4 91.441  0.384  1.825 14132 0.497  0.140  0.362 128.81  1.485 0.534
5 5 FA 1.03  0.63 1.72 1.71 0.18 0.47 0.25 1.06 0.6l 1.25
R KA | — 1000 50 1000 50 5 — 100 50 0.1
Jo 4 s v PR AL \ — 1 000 100 2 000 100 10 — — 100 1
AR TR R A A R AT 200 1 000 10 1000 50 5 20 100 10 1

1) nd FARARMMN , “ —" R TCHIRL BB BRUELR, /7 S TCTH B 4554, BRI T30 IOk BE b

2.2 JK{GYLSsHT

ANV T b KT e PR 45 SR L3 5. AR
Pt BT T Y 8 H, K TR AR AR T Y R B R B
NH,; >NO; >F~ >S0}" >Cl™ , &85 15 Ye e 504y
HY/NT 1.0, 40 F 7K NH, 75 Y48 50 i) e K ME
(5.33) = F 1.0, 3R B & A8 M b 3% K 38 (K G
NH, . NO; . F~, SO;” Ml Cl” B Ti54s, HEFK
WA 5 (FHS8 ) 7£7E NH, 45 V26K, 3% NH, 15 14%
B35 FHS A&l i o iz il i v o 11, o)
B A BRI 2835 Bh A0 % HL o3 i KA L, 32K 30 %
A 2B 5 T K R4 25 AR B 55 bk 2 b RV IR | 53K
KRB NH, V55, HiZRoK 10 Fi 4 @ oo R B

V5 Y8 EUIF A Mn > Al > Hg > Ni > Cr > As > Cd >
Pb >Zn > Cu, Hd Mn | Al Fl Hg 154455000 Wi T
Hfh 7 Fh 4 )@ 02, A Mn 15 448509 (E (1. 21) &
T 1.0. Mn 7EFK IR I5 Y48 500 F 8 1.0 ~3. 96,
RFE SISV AIK, FR B Sl V5 10 Hh b 7K
K] Mn 759438538 5 /K Mn 75 3238 507 0. 24 ~
5.0 Z 8], #843 A5 (PH4 . PH5 H1 PH6) 7745 H] i Mn
1545 MK Mn 75 Y8 80 /N F 1.0, Jois Je ks
S AL ALAE F AR IR TS A BOR T 1.0 I HFE A
(FH1, FH3 £ FH7) , Horp FHIL 85075 Yo Fe B B s
(2.19) . FH3 k22 (1.13) , FH7 {545 /N(1.06).
Heg AXAE-7K 399 B — Ak V5 e ik 45 (PHL) , AN Hg
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Fig. 2 Distribution characteristics of the conventional indicators surface water quality indexes during the wet, normal, and dry periods
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Table 5 Evaluation results for surface water pollution
T —— LG : IS
NH; ¢~ S0~ NO;y F Al Cu Pb Zn Cr Ni ¢ Mn As  Hg I5EH

RAfE 533 0.04 005 0.05 0.19 219 0.0008 0.0l 0002 0.03 008 001 39 006 0.23 2.69

FKH H/ME 002 001 0.03 003 0.05 0.09 0.0004 0.004 0.0004 0.02 0.04 0.007 1.00 0.03 0.07 0.51
FHE 077 0.02 0.04 0.04 0.08 0.66 0.0006 0.009 0.000 0.02 0.06 0.010 1.8 0.04 0.12 1.14

RAfE 043 004 007 023 0.12 0.69 0001 008 002 004 011 004 500 005 191 2.51

FokH fME 002 002 0.03 0.03 0.04 0.04 0.0002 0.0008 0.001 0.02 0.06 0.007 0.24 0.02 0.09 0.13
FEME 016 0.02 0.05 0.11 0.06 0.30 0.0008 0.02 0.007 0.03 0.08 0.02 161 0.02 0.62 0.89

A 014 004 008 0.68 0.04 0.62 0.0002 0.01 nd 0.03 0.12 0.05 0.38 0.0l nd 0.35

Mok feME 003 002 0.05 0.18 0.02 0.02 0.0002 0.005 nd 0.02 0.05 0.04 0.10 0.007 nd 0.14
FHME 005 0.03 0.06 0.3 0.03 0.33 0.0002 0.007 nd 0.03 0.08 0.04 0.20 0.009 nd 0.21

BAMH 533 004 008 0.68 0.19 219 0001 008 002 004 012 005 500 006 191 2.69

=Wgs fkvMA 002 001 0.03 0.03 0.02 0.02 0.0002 0.0008 nd 0.02 0.04 0.007 0.10 0.007 nd 0.13
FHIME 033 0.02 0.05 0.16 0.06 0.43 0.0005 0.0l 0.004 0.03 007 002 121 002 0.37 0.75

1) nd FoRAAEM, BIR T FRIR TG

W R TR ) M R K PR BE T AR UV 2ROK BRAE Y
1.91 £%, % Hg 15 AR Z M. Niy Cr, As, Cd,
Pb . Zn Fl Cu 554 J& Wk i 3535 #h 3K V 28K b o
A TE AR K DAERRHERRAE , o 15 Y o5

HRAE N ARG 255 15 JAR BOT M 25 5, b 3K
Fhi =W G RO 0.75 R KE N

2.69, L2l Mt K 2 P v ml B AR S e e
JERAR, (HFR I AT AE T RIS e T e R e
JE ~ R RIS, S YR R Dy K
> PRI > Al F2oK 4, 33. 33% FRE R 52 2 4%
FETG Y, 11 119 FE R Z B v B 75 e, R DL EE B2 A ™
G S, B R TS e R TR R T e AT L
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N L. 1%, JGHE JBE R ™ 575 Y2 5, R, 45 SRk
MR AZTG Y. $7J<,ﬂ;ﬁmim¢?%@ikﬂh%%‘mkﬁﬁ,
PN LR SN E LB NG B S NN TS ¢
VB HbHE FE K2 F) NH, . Mn F1 AL V556200 75 Ykt
FORE, HL Ry 48 bR i 2 (Mn, Al Al Hg) , H6
(2.51) F1 H8 (2.69) fi V5 Ye 42 B i /5. H1, H6 Al
H8 Y T HUFR K R G0 F IR HAZ O X, 3 /K
VA HK T 2% , 2 M K 4 s Hi ik i e 2 sz 44 TR
MM Z W5 YRR £ | 2 5 R R .
2.3 Zgitatr
2.3.1  A5r[RIAHEE

b AR 2H T R AR S AT S e HE RS [) 213 )
VRN RS FEAL R AR AE , BIA S B 410y BLA
— B (Y IR R AR L T R A 422 W LA
bR 4B ICEK [A] Pearson AHCHE W £ 6. pH 548
JCREAHOCHEAN 35, X 5K Kb pH (7. 14 ~
7.60) R AT XK. Ca®* FTHCO; &5 Cr 1 Ni 2l L
HBEEHK R (P <0.01) , 2l i £
HERER R A X, Ca® " Al HCO; mﬁﬁﬂﬁi%fﬂﬁiﬁ%
¥, Bﬁﬁﬁﬁ%@%%@aiwyﬁﬁ KAL) | 78 s A
e e craﬁrgﬁé)ﬁm%/\%@fwﬂ"bﬁi
PP .Jﬂ:ﬁ@ﬂ:ﬂﬁ%@kq“ Cr I Ni Tﬁ—f 5]5'0?3;

Z(S0;” MINO; HCriyP<0.05, H'E P<0.01),
FRXOK RS SO; ™ W H A A B R ARk AL
KAFIRTTHEI S H A 4 Rl Sl A i
WA TE ABRAR T S 37 | 4 B A AL O IR P 4
JRT M BRI £h A Db A7 2k, [RIERE , A A7 A R PR
G ) S A B R TG e B R ™ (pH =
5.16) P LAk b F ok R 2 BRER L A B IR e
A, BT KR AR IR R A 4 SR e B . A 5%
T2 K R Hh i R B R R T sh W 24l
TRAEFN LA W] Cr Cd # Ni 43R 9 3 40k
VRS A T BhAHSE. 3B H IR S &Rt R L
%ﬁi*ﬁa@a@%‘:w <0.01), 1t B 3% B2 43 [1] 14 4 V5

IR A —EER.

4R ICER A Pearson A P45 B LR 7,Cu,
Ph, Zn. Ni Fl Hg AflH 2 5% EAHLLEE (N 5
Cu. Pb. Zn Hfl Hg /P <0.05) , BT s e %
KABY), 52 Maevle BE MK Ni X]‘ Cu, Ph.
Zn Fl Hg YRS MRS, Mn | As Fil €d ﬁzfﬁ
SRR (PO 01) T 2 4 s yr, W
2 J4) FLAs F 4 Tl %ﬂﬁl’]ﬁﬁﬁ%%%uﬂ” i &
Al F1 Cu ZIETJ(P <0.05)¢Pd 5 Cd ZI(P <0. 05)';
u& Cr 5NigZ [l (P 0. 01) 2§ 3 IEAH X i H1

FRTRER B 0 e 2 A, - . 7k1z|§q3,%JLE/J@&f¢{g X2 R 2 EA— xEH/J?ri Her 5N Z I8 i
?ﬂﬁj\ sdy| AINOFS5 Cr, Cd I N SR A [FHIR LR
| y ‘ £6 fﬂza%;kq: R 5 & R
Table 6  Pearson correlation matrix bet“ veen conventional indicators and metals in surface water
Al Cu Pb Zn Cr Cd Ni Mn As Hg
pH 0.294 0.017 -0.035 -0.205 0. 091 0.320 0.010 -0.336 -0.072 -0.184
K* 0. 107 0. 084 -0.005 -0.038 0.223 0. 061 0. 068 0. 040 0.129 -0.084
Na* -0.302 0. 038 0.115 0.219 0. 186 -0.223 0.287 0. 087 -0.133 0.358
Ca* -0.210 0. 104 0.218 0.218 0.560 ™ 0.377 0. 843 ™ -0.333 -0.444" 0.227
Mg?* -0. 165 -0.189 -0.127 -0.203 -0.178 0.241 -0. 154 -0. 161 -0.192 -0.162
Cl- -0.030 0.019 0. 038 0. 002 0.213 0. 160 0.176 -0.176 -0.071 0. 045
S0%- -0.206 0. 045 0.264 0.178 0.411° 0.700 ** 0.658 " -0.657" -0.747" 0. 160
HCO; -0.239 0.133 0.112 0. 131 0.513 ™ 0. 166 0.758 ** -0.117 -0.175 0. 186
NO; -0.128 -0. 151 0.117 -0.017 0.402" 0.755*" 0.568 ** -0.555"  -0.670™  -0.153
NO, -0. 198 -0.118 -0.045 -0.078 -0.318 0.336 -0.105 -0.134 -0.211 -0. 104
NH, 0. 103 0. 265 -0.055 -0.022 0.016 -0. 198 -0.029 0. 196 0.496 " —-0.042
F- 0. 057 0.119 -0.195 -0.084 -0.242 -0.600" -0.298 0.420" 0. 655 ™ 0. 003

1) s

2.3.2 REESERIT

AL SRR A RS2 TR LT 4. Pl R i ) 52
AN AT FH2 . FH9 . PH2 . PH3 . PH7 ., PH4 Al
PHS J7E— i, IR V7K b 2 /K fb 2 21 3 AT 5
KH5 . KH6 . KHI . KH2, KH7 . KH4 . KH9 il KH3
RAE—, N A K 0 K A 2F FR1E; FH4
FH6 Fl FH5 B7E—#2 , 3y “F /K WK AL 2 R 41E

FORELARE (R 0. 01 I MRS B AY 5« FORELRE (R 0. 05 I AR BERY 5 n =27

PRI A A T A, 50 2 19 SR A e AR [ 391 3R e A —
&, ] — R A SAEA RN RS D | 2 lE R
b3t FE KA R E R B L AR TR] RUBE S A R s
(] JROE B S B A b e A= A R A AN (] e 40
RILH B By — s 22 59, P Ak 8 A4
RAERURTE—E, UL K I s K Ak 4 o3 fe Ay
FsE I BL Al A SR s A B b 37 50 ik
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Table 7 Pearson correlation matrix of metals in surface water

Al Cu Pb Zn Cr Cd Ni Mn As Hg

Al 1. 000 0.478 " 0.236 0.108 0. 037 -0. 066 0.017 0. 137 0.320 0. 002
Cu 1. 000 0.726 ™" 0.802 " 0.189 -0.013 0.382" 0. 003 0. 290 0.574 ™"
Pb 1. 000 0.927 ™ 0.233 0.381" 0.466 * -0.132 -0.081 0.773 ™"
Zn 1. 000 0.275 0. 157 0.440" -0.013 0. 068 0.837™*"
Cr 1. 000 0. 180 0.626* -0.104 -0.116 0. 194
Cd 1. 000 0.359 -0.581™ -0.713™ 0.012
Ni 1. 000 -0.242 -0.331 0.408 *
Mn 1. 000 0.704 ** 0. 063
As 1. 000 0. 050
Hg 1. 000

1) s R BT BE VG 0. 01 B AHSCHEIE B/ 5« FoR EATEE (B 0. 05 B AHSCHEE W 15 n =27

FH2
FH9
FH3
FH7
PH2
PH4
PH8
PHY
KHS
KH5
KH6
KHI
KH2
KH7
KH4
KH9
KH3
FH3
PHI
FH4
FH6
FH5
FHE
PHS
PH6
FH7

I

HLFHLLI

B4 REIRE

Fig. 4 Clustering result of the sampling points
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ESLEIPS NG EAL TSN im%%ykyw%éﬂﬁ
ﬁﬂ!ﬁ ?EFEX‘TET /) ¢ i ~
2.4 S totpe w 35

ooty 7 T & 14T B K I B o (OB 5084-
2005) A HEE K B 4 12 R AR ) (I (5

) I (B3 ) . At K 1 2 Al 10 3 K

TR FH 1 0 A 15 O L2 8, 7S WG T 43 40 16 A
o A Hg W2 (PH1) 7EF-7K U H BERGE AR A
PH1 & Hg W ¥ M 1.91 pe-L™", 2 F& = 4 H i
WK bR AELZE 2SI RE ML, 9145, E A
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Table 8 Distribution of the irrigation applicability of surface water the during wet, normal, and dry periods

W Gt b g L7 ERTR gl
pH cl F Cu Pb Zn Cr Cd As Hg
INE] 7.57 10. 16 0.28 0.83 1.31 4.10 3.07 0.10 5. 64 0.23
FKW mMA 7.15 2.96 0.08 nd nd nd 1.88 nd 2.56 nd
THE 7.39 5.98 0.13 0.59 0. 87 2.28 2.48 0.07 4.02 0.12
oAl 7.38 9.19 0.18 1.38 8. 04 47.30 3.71 0.37 4.59 1.91
T m/ME 7. 14 3.91 0.06 nd nd nd 2.26 nd 1.54 nd
FHE 7.27 5.83 0. 09 0.78 1.63 14.29 2.96 0.18 2.38 0.62
INE] 7. 60 10.18 0.06 0.19 1.29 nd 3.49 0.48 1.16 nd
Mk ME 7.28 4.47 nd nd 0.49 nd 2.06 0.36 0.74 nd
A 7.45 6.67 0.05 0.19 0.73 nd 2.89 0.38 0.90 nd
R 7. 60 10. 18 0.28 1.38 8. 04 47.30 3.71 0.48 5.64 1.91
=Wzis BMHE 7.14 2.96 nd nd nd nd 1.88 nd 0.74 nd
FHE 7.37 6.16 0. 09 0.61 1.06 8.29 2.78 0. 30 2.43 0.43
e | 5.5~8.5 250 3.0 1000 100 2 000 100 5 50 1
KR I 55-~85 250 3.0 1000 100 2 000 100 5 100 1
5.5~8.5 250 3.0 1000 100 2 000 100 5 50 1

1) nd FIRARAIM 3 R TFRIR R BEAR TG EBE; pH TG4
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0.94 pg- L~ FE0 38 [ A H FE MR A Bbm o T 2 pbm o
FRAEL, 05 | S F . H B 48 B 1 Kt BN 38 5 98 8L
FES.

FF KT Na®, Ca’", Mg”* Fl HCO; FJ SAR .
SC. PIL I RSC 1y 4 F W 1 FH A DF A0 44 26 211l
PR K AT IR, A5 SR UL 9. SAR. SC.
PI A RSC A R 35 FH 1 F ¢ 285 SR H A i, Hovp
SAR ., SC 1 RSC 1EF /KA ~F-7K A F1A 7K 3 Hb e 7Kk
RS PR 25 R B AR R A3, A PTAITAN 45
BAEMDKGES), B K, Na*, Ca*, Mg** HlI
HCO; BRI, 23 il v W b b 2 /G 5>
A AP TRE R K.

FH 4 0 7K S5 b i BT SAR . SC., P FI RSC F4 4 Fif
RS FH PR R R A5 5, NH, B R R 13.70
mg- L™ I ILAE FEIK B (FHS ) |, S i 3 K PR 5% T i
B VZOKBRAE Y 5.33 f5 (£ 3) , EAE AR
Hg e R R 1. 91 ug-L’l,tHf%E%k/ﬂ;ﬁ(PHl),
JE TR A I K b v TS BRAE A 1. 91 5,
FHFKAE AR RS S 0 K. [R]BsS PH3 J:?iﬂ;
FEKFHFHEWE RS B 4T He 48 45 25 Bnl %0, 24l
VAT b b K R R BV B A A T
FIKIAFFAKIA 17 == A A A K S by 24 1 R
THEE FH 7K e W S0, 07 S a1 PHIL  PH3 A1
FH8 5 B3 b 5 K HE R

*9 MFRKEMEAMETMER
Table 9 Assessment results of the irrigation applicability of surface water .
Jihr SAR sc PI RCS o
Sk -5 JEmEH E| 3 e |ES @i pi e 'J@A’“Fii‘ﬁf
/ ok EaE L EwE 1%GE4 < 2
Tk Y PHE A E M2 GEF) FHEH E e |
’ RGN rnaE | A W@ES) ~ ° EEEH ﬁ%{’%#ﬂf- v
ik ‘SFli’v‘JZF(%U JEEE M w4 ‘Hk%ﬁiﬁfﬁ I 3’?( A y ARG &
~ TR B S O A 11 2% (3545 A i AW )
T ¥ "f_,;; J y - T
s 4 g VT E- R gt A Ak A .
X ' B (3) % 4 9 50 e K B T 1 1 3

,,( 1 )/\Mﬁﬁmﬂﬁﬂﬁﬁs‘zﬂ(}%%m B ISH%}?

%iﬁ/ﬁflﬁf?‘% Caz‘+>Mg2+>K > Na™ >NH o

lﬁh&a%%iﬂww“ﬂbﬁﬁ%ﬁ HCO; >S0.” >NO; >Cl-

SN0, >F~ PR NH, SRR , R %
H25.93% . 10 Fi 4 J@ U KR EE T 4 : Mn >

Al >7Zn > Cr > As > Ni >Pb > Cu > Hg > Cd, #4525
S AL(11.11% ) . Mn(44. 44% ) Fl Hg(37.04% ) . &
PR AR B 37 i 2 RUBE 5 e B 3 AR T 42 g ot
R AR 20 53 Wk B2 LA W S0 A IR0 43 A R AT
NH," BRI Fok I > Pk > Ak, NO, |
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