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Analysis of the spatial variational characteristics of saline-alkaline soil types in

non-agriculture land in Manas River Basin, Xinjiang, China

WEI Yang,DING Jianli* ,WANG Fei,ZOU Jie,CAI Lianghong
College of Resources and Environment Science, Key Laboratory of Oasis Ecology of Ministry Education, Xinjiang University, Urmuqi 830046, China

Abstract; Soil salinization is one of the main causes of land degradation, and it affects both sustainable and environmental
improvements in arid areas. In this study, we analyzed and exploited the spatial variability of saline-alkaline soil types in the
study area under different currently popular saline-alkaline soil classification standards to obtain important information for
land reclamation or restoration according to local conditions.The Manas River Basin, which was reclaimed nearly 50 years
ago, was selected as the study area because it is a typical mountain-basin structure in western China. Soil properties (pH,
soil salinity, and ions) were used as indicators to analyze the spatial characteristics of the distribution of different land-use
types of non-agricultural land ( abandoned farmland, salt-affected land, bare soil, and desert) with both statistical and geo-
statistical methods. There were two popular classification standards used in this paper:The United States Salinity Laboratory

classification and Russia Anion classfication (1) With respect to surface soil (0-20 cm), 68% of the surface samples were

HETE . HEKH R4 %I H (U1303381, 41261090, 41130531, 41161063;41661046) ; HriE4tE /K HIA X HAERHL A AA 5 T8
FEBIWUH (2013711014) ; BH FH LT AA SR BT BIWH (NCET- 12-1075) 5 B8R 271 8 3h Bk 4 B B 5T H (BS150248)
Y5 B H#A:2015- 12-04; &1iT B #3:2016-05-04

# WM IHAEH Corresponding author. E-mail ; watarid@ xju.edu.cn

http ://www.ecologica.cn



7656 A E = 36 &

non-saline soil, and different types of saline soils (slight, moderate, severe and extreme saline soils) classified by the first
classification were distributed all over the overflow zone, alluvial plain, and dry delta areas.From south to north, soil
salinity increased, decreased, and then increased. The variation in soil salinity was low and affected by random factors,
while pH increased overall with moderate variations, affected by both random and structural factors. The types of (C1/SO7)
anion soil types were classified into four classes: the sulfate, chloride-sulfate, sulfate-chloride and chloride soils, while
(COY/SOY) anion soil types were classified into three classes: the sulfate-soda soil,soda soil and soda-sulfate soil. The
surface anion soil of the overflow zone area was chloride soil; other anion soil types were from sulfate-chloride soil type to
chloride-sulfate soil; sulfate soil,soda saline soil type, exhibited a normal distribution from south to north. The variation in
anions was slight and moderate, which means that the influence of random and structural factors was the same as that
described in The United States Salinity Laboratory classification. (2) One-way analysis of variance of the characteristics of
the saline soil types was carried out for 0—100 c¢m soil layers in the five landscapes (alluvial fan, alluvial plain, overflow
zone, dry delta, and desert) showed that the soil salt content accumulated over the surface, pH increased from south to
north either, and the most significant landscape type was the overflow zone. The anion soil types in the vertical (from top to
bottom ) profile of the overflow zone landscape changed from sulfate-chloride type to chloride type, while the anion soil types
of the alluvial plain and dry delta landscapes were chloride-sulfate type; other anion soil types were distributed over the
alluvial fan and desert. This study of the spatial heterogeneity of saline-alkaline soil types will provide scientific guidance for

government to manage soil resources.
Key Words: soil salinity; soil alkalinity; soil types; spatial variation
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Table 1 Classification system of saline soil

eSS 2] VeSS
Classification system Soil types Basis of classification
o e 1 e e #ht ECe>4 ds/m,ESP<15%,pH ff<8.5
EE TR LR EARAR 5 o o.pH {i
Classificati rom based Classification based ;= ECe<4 ds/m,ESP>15% ,pH {#>8.5
U;;imflmniyie? bafe’l o f‘SSI "ii lf.n e lon e+ ECe>4 ds/m,ESP>15% , pH {#>8.5
soil salinity laboratory saline-alkali property e R ECe<d ds/m . ESP<15% . pH {fi<8.5
[N A ECe<2 ds/m
R BRI 4y R ECe 2 ds/m—ECe 4 ds/m
Classification based on soil e R ik ECe 4 ds/m—ECe 8 ds/m
salinization degrees H UL ECe 8 ds/m—ECe 16 ds/m
e B R Ak ECe>16 ds/m
S03™>5 mg/kg
_ N Bl Lh T RNFES kg, CI™ MK
BTAAKER BT (CI /803 ) il 5 ;W&m SOT HEEHTH>S my/ke, O K E
o - Ay -wRiR R 1 BT
Classification system based on Classification based on . Eh .
. , e Juﬁam A+ Clm B FEEEF H>5 mg/kg, SO3 HIRE
anion of salt types (CI"/807) - £ 4
Cl">5 mg/kg
€03 >5 mg/kg
EPIB T (CO3/805) oy SRATER T COY WEEH T H>5 mg/ke, SOT HK
Classification based on BilR-HFT3h + HET
(€O /807) SAT-HRRER SO NEEHFH>5 mg/kg, COX KK

TR
ECe A HL 53 electrical conductivity of saturation extract, ESP FHfLJE exchangeable sodium percemage;/)}%'éji?{:ﬁﬁﬂ;}iﬁﬁ[ 1011 R RS L Bk
i 4328 EEKAE pH (AN ECe %

3 ER55H

3.1 REESRFRG T

AN RIS FITR I pH (H  HL SR B T A G MR E AN R 2 PR o BIFSE DX A ] 351 1o % 46 B 17
FIESEI R B2 50, AR XHH pH ([EIRE R 6.12—10.76,F-¥{E J 8.91, R M5 X 11
TrBs P, i Bl 2 - SR B A I R A /M 0.003 ds/m, e KAE A 18.19 ds/m , # T~ {A
J91.61 ds/m, 3R R A1 AE R A ,0—20 em F1>40—60 om 13 53R B B AR A 3 17 >60—100 em
+ 3 SRR T BT, AT IX 4R A B R AR RIS

HAPFFE X ST 0—100 em FE B TS Na™ & SR, 3% ST KHEME KA 56, K2 545
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K ZEah, BB 7L SOT g o= Hip Na' i A 805 64% , iz X I EZL R BB 2880, CL AN
SO RNFLM B T4, 4 LR T COT W& SRR, KR or T e bE i P AR R A I . 45 M 1 IR
TR BE A3 0, COS AN Mg™ A9 & B S R 1, €17, SO% Al Na™ & 2 Je 0 s 189, Ca™ A KW 5 B i /b, i
HCO; & cl 281k,

®2 BHAFREBARRE pH E.RSXRETFLERITHEE

Table 2 Descriptive statistic values of sampled soil of pH and electrical conductivity and anion content at different depths in Manas River Basin

pH L33 Electrical conductivity /( ds/m) CO¥ & €O content /( g/kg)
Vi g VOEsRRER OBRRE o PHEEREE  SRRE . PBlelER SRRK
Depth/em Range Meani-'Stfindard Coefﬁ'cu'em Range Mean %Stfindard Coeffl'me'm Range Meani-lSt:emdard Coefﬁ'clt'em
deviation. of variation deviation. of variation deviation. of variation
0—20 6.98—10.68 8.83+0.76 0.58 0.0041—18.19  1.71+2.47 6.14 0—0.0086  0.0007+0.0015 0
>20—40 6.12—0.6 8.91+0.81 0.66 0.003—16.22 1.54+2.05 4.19 0—0.01 0.0008+0.0019 0
>40—60 7.04—10.76 8.95+0.82 0.67 0.0038—16.4 1.53£2.05 4.2 0—0.02 0.0009+0.0022 0
>60—100  6.98—10.64 8.96+0.82 0.67 0.0039—16.82  1.69+2.41 5.82 0—0.01 0.0009+0.002 0
YEE HCO; %t HCOj3 content /(g/kg) ClI™%r & C1™ content /(g/kg) S03™ %4 SO%™ content /( g/kg)
Depth/em bt Foffeprmez  ARAM T FEebrfEE  ARRM T FHMEREE SRR
0—20 0—0.55 0.05£0.07 0.01 0.0005—24.77  0.85£2.55 6.52 0.0012—5.36 0.51£1.07 1.15
>20—40 0—0.55 0.05+0.07 0.01 0.0009—10.22  0.64£1.72 2.95 0.0006—8.33 0.46=+1.11 1.24
>40—60 0—0.55 0.05+0.07 0.01 0.0004—19.08  0.66+2.02 4.09 0.0032—13.85  0.47+1.26 1.59
>60—100 0—0.34 0.05+0.06 0.01 0.0004—23.64  0.94+2.88 8.27 0.002—7.35 0.5+1.13 1.27
. Ca?* i Ca® content /(g/kg) Mg & Mg®* content /(g/kg) K*#4 K* content /(g/kg) Na*#5 4 Na* content /( g/kg)
e

i 22 ES v P22 ER b2 EX 7 PR RE

0—20 0.01—4.6  0.51£0.56 031  0.0037—2.45 0.11—0.22 0.05  0.0007—1.34 0.09+0.11 0.01 0.03—49.5 3.99+4.73 2241

>20—40  0.0021—2.82 0.47+0.55 0.29  0.0011—2.09 0.11—0.19 0.04 0.002—0.4  0.07+0.07 0.01 0.05—12.75 3.03+2.94 8.63
>40—60  0.01—2.54 0.44—0.52 0.27  0.0008—1.18 0.1—0.16 0.03 0.001—1.37 0.06+0.11 0.01 0.02—12.9 3.27+2.99 8.97
>60—100 0.0067—2.84 0.43—0.52 0.27  0.0041—1.09 0.13—0.18 0.03  0.0003—0.35 0.06+0.07 0.01 0.05—12.45 3.5£2.93  8.58

3.2 FHhE LA ARIE K AT

R 2 Al 3+ R B AL LI W R IER B A AR R LLRJE 0—20 em HHEREASH 4], in &l 2a BT
IR IET HIER i 68% MR R AR ER B R R B AR B A T 12.5% , 13.4% I FE s Ry b B L AL,
BRI B SR A S 5% 1.1% , AEERTHE - AR AR Bk 7 2 X Z DURPIR 20 A, E AR Ak + DL BE
ARIE 930 T v BOP JF A S B = A 10 8 B R B R 54k = LSRRI X A T o BUOF R v 8 #E i A
BT R ERBUEEE , XN 58% (KRE 25 8 FIRBRE | 32% ML s N AR R AR TR £ 38 | 6% (AR 5 o R0 2%
T 4%y Eh H 2R ARYE DL E ST A RAS A, XN 3wt AR SR R BN A5 [ A AR A 2b TR
Ak ER o 23 A P BUP AL ERE X £8 - DLSUIR 3 A T BRSPS R i e R A TSR XA, T =
FAYNFIYEE DK S5, 1 £ Bl DL SR 53 A F 7K 22 ) Bl RNV b X

SFWFSE DX A SR R 1 R AT 78 S AT 45 TR W22 3 EC T pH (B0 4004 B 28 Sy 3sRoPRASE 250 A 5 B S 280 | R2
90.51 F10.98, 52280/, DLHARE B34 SO B 7] DL SR S e 2= ) A8 S, 3% 23 [l 454 L 43 301 K 949% Fil
63% , Hr EC 25575 (8] F AHSCH: , U B DXk Py - 186 1 9 A8 53 R BUE A R (CInBkE 8 B X 4E) S8
() s pH S P SRR B 142 ) [ RH O 1, 150 B G AR S 02 py A DR RN 4 PR 28 (Ol B8 b I AR 55 A SR A
) ILEE A2 I HLP & AR F - 2 4, DR AT DAAS S X3 P 4 38 S 0 A R Ak 2R 25 [ AR fiF K 2
NGB GEF) . EC Al pH 23828 FE K 33.50 m 1 66.51 m, 7~ EC 7R HE 2 N BAA AHRLE, i pH 76 Hh %
P 3 R P EL A AR | R s L3 R N AR G, DR E AR i 2 N 75 B4 5 AN [l RUBE | b 1 35 R
R B UGS B RS RE s Rt — 2D T 0 o3 A A
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PAFR)Z 0—20cm LIEREA ], 15T COT (HCOS (Cl™ (SO Y7 22 B BRI AL e AT i 40 -G AL 43 53l
FEE = B BRI R AR AR/, o SOT BLE BRI, R*2 0.74,CO5 (HCO; (CIT Y R*F
7E0.6 VUL, HEUEAZEA K, WEFENRE ,COT >HCO;>S0T >Cl, 50514 64.2 32.56 .6.91 m £14.06 m, [H )t
AT LA/ INRUEE B A AT - 40 B iy 25 (R S i, A [ 4544 FL R &, SO >C17 >HCO; >CO05, C1™ 1 SOT
2R MIE5H L KT 75% , i B Ak E 2 AL R 5 R, 3232 AN E R ; COT Ml HCO; 25 4544 Lh R T
25%/NT 75% , LA A58 Sk 2 BT IX SR N 93 F T 253k + 1928 Rl ey, 5 Rl 458 (% 2) — 3K,
HARZ 32 N BRI BRI RS A A HEVE | 5 Eh B, B AR A b - S mai 1, 7 1k ok A ER i fb e it — 20
A,

£33 TEEMFFERYRBEREXSY

Table 3 Characteristic parameters of semi-variance of the spatial variation of soil properties

R R P fl RAHE 23 45 L R B AR
Soil property Models Nugget Sill Proportion Residual Range/m
pH Gaussian 0.00 0.01 0.63 0.98 0.00 66.51
EC Spherical 0.09 1.41 0.94 0.51 0.92 33.50
CO%’ Exponential 0.22 0.43 0.50 0.62 0.01 64.20
HCOj3 Gaussian 0.10 0.26 0.63 0.63 0.01 32.56
ClI” Spherical 0.23 1.30 0.83 0.63 0.03 4.06
SO?{ Spherical 0.00 1.96 0.99 0.74 0.04 6.91
Ca®* Exponential 0.04 0.10 0.65 0.61 0.00 18.60
Mg** Gaussian 0.73 1.74 0.58 0.81 0.33 35.16
Na* Exponential 0.29 2.32 0.88 0.62 0.24 9.00
K* Gaussian 0.70 1.40 0.50 0.77 0.09 152.59

Gaussian 4 55 Bk Al ,Spherical SRR A , Exponential R g K

R DX A B R s U AR, LLODK TR A 1) B s 3R A A2 1, g R X 22 LI DX 00, K 5D 20 5
AT R Lok SRR LK AL TR X K IR . i T re iz, th s i de RYOE s 7 &
2R A0 R PG A e AR SRR EH AT T = A RIYD I 5 S BT DR IR e 3 R S OK o ) R AR A
Jad o SR S DX R B PR T L DX o e, R R R K s b SR R 2R A R
R KBS LB, DRI 39 B 7 2 () E A S sl 9, IX 3N - edh o R ANy, £k
DL LIAE B mife o 3. 1EAh, 20 tAD 80 ARARIIIT MR HEAT KRB LR YN K 10 336 3, 547 F et
HE A R P R K B TR, B s WE KR 3 B il st T KB, I RRAIR 1 3k A B b s &0, Bt o
PO 8l DX AL/ 50 v o DX DR M i S AT o B R B R AR il . WS XL AR B/ 28 kg, ELAR TR
N KA D ORGSRV L AT SRR AN, TSR AR G A [ 2 b b iR BRI Sh s
S X VDB R SRS AR TR Y FR R R A SR R R AR B L R i

ZME TR WEFEA X 3 351 28 B A I 23 230 A A, oo A s el &l 2 s, A& 5~ (C1/
SO% ) HefilR sy, AL - TR BRER 1 AR R #h- S AL W #h R X 5 206 T4 X, ELiR &) 3 AT, A5 DX 4k 42 2 5=
LA -BRIR R B IR - AW o 32, IR Y . HUON B Eh ML, o # e b . iR ER
T USRI A TS DX R Rt AR AR, B = A IR b 8 DX, S 1 DLBE RCIR A T i AR JEOR
s AC A AL . LI T (COT /807 ) LLERIGM AN | A X IRATHER 4 o5 240, BRIR L - /54T #h A LA/ e
B BT =AU SR RIS X R B R L Ak P T3 AR 4 DXORE A TR TR BE I o 1) BE 91 AT 85
PR E T, 252 I BB AR B IR L @, 45 )= L 0—20 om JRERH8 S 5 fe e, SRR - L)
08 o 1 0 s 18 T N [ X N N N = P o 1 i B R 1 3217 N NI (T 1 B0y 5 e o S 8
BRI LS BT MR R DTVEA O, CLT SOY Sl b i O TR BR, B Na™ (Ca™ \Mg™ %5 FHES 7
HATEEE G A R AR LRI ER 1= . CI7 \(Ca® WAL BI/K > T2 2 132 (>40—60 cm H1>60—
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Fig.2 Spatial distribution of different saline soil types
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FALER - AR AR L 1 0T = A PNV D I X ZON AR R EL LRI TER

F4 IDYUHETITIS SR R R T T
Table 4 Comparison of saline soil properties at different soil profiles in different topgraphic positions in Manasi River Basin

4257 Landscape

J TR
Seil propetty il dopth WAL WL Wi A Vil
Alluvial fan Alluvial plain Overflow zone Dry delta Desert

FroK 0—20 14.48+3.67a 15.58+1.4a 7.55+2.96b 8.71+5.98ab 8.91+4.35ab
Water content >20—40 12.91+5.50ab 18.82+1.18a 10.43+5.25ab 10.89+7.33ab 13.20£2.90b
>40—60 16.00£2.79b 21.64+2.30ac 10.57+6.74b 10.37+8.75ab 14.56+4.15b

>60—100 16.21£2.65b 23.85+1.56ac 12.79+7.63abc 11.42+8.94abc 13.89+3.10b

EC 0—20 1.00£0.53a 0.30+0.21a 5.85+3.73a 0.40+0.36a 2.66+2.00a
>20—40 0.79+0.3b 0.28+0.20¢ 4.31+1.91a 0.23+0.22¢ 3.45+2.58ab
>40—60 1.11£0.65b 0.28+0.25b 4.27+1.28a 0.26+0.24b 2.48+2.31ab
>60—100 0.82+0.40b 0.31+0.25b 3.92+1.08a 0.21+0.20b 2.43+2.03ab

pH 0—20 7.88+0.16¢ 8.025+0.41bc 8.41+0.29b 8.72+0.68a 9.63+0.45a
>20—40 7.95+0.24d 8.07+0.41hd 8.04+0.59¢ 9.01+0.73ab 9.56+0.26a

>40—60 8.00+0.22b 8.33+0.704b 7.94+0.45b 9.04+0.79ab 9.74+0.25a

>60—100 8.01+0.10bc 8.63x1.09abc 7.87+0.75b 9.18+0.71a 9.67+0.26a

coy 0—20 0.00+0.00a 0.00+0.00a 0.00+0.00a 0.002+0.00a 0.00+0.00a
>20—40 0.00+0.00a 0.00+0.00a 0.00+0.00a 0.00+0.00a 0.00+0.00a

>40—60 0.00£0.00a 0.00+0.00a 0.00£0.00a 0.00£0.00a 0.00£0.00a

>60—100 0.00£0.00a 0.00+0.00a 0.00£0.00a 0.00£0.00a 0.00£0.00a

HCO3 0—20 0.02+0.02b 0.00+0.00¢ 0.25+0.06a 0.02+0.00b 0.04£0.02b
>20—40 0.02£0.01lcd 0.00+0.00d 0.24£0.03a 0.03£0.01be 0.02+0.01bc

>40—60 0.02+0.02be 0.00+0.00¢ 0.26+0.08a 0.03+0.01b 0.02£0.01b

>60—100 0.02£0.01c¢ 0.00+0.00d 0.24£0.03a 0.01£0.01bed 0.02+0.01bc

Cl 0—20 0.14+0.11b 0.07+0.04b 4.46+1.23a 0.30+0.35b 0.07£0.15b
>20—40 0.16+0.22b 0.04+0.02b 4.53£1.79a 0.40+0.50b 0.06+0.12b

>40—60 0.11£0.06a 0.04+0.03a 7.01£6.09a 0.20£0.22a 0.08+0.11a

>60—100 0.16+0.18b 0.05+0.03b 5.52+2.89a 0.14£0.15b 0.14£0.19b

S03 0—20 0.22+0.07b 0.81+0.54b 4.04£0.54a 0.29+0.23b 0.13+0.04b
>20—40 0.20+0.06b 0.66+0.90b 3.95+0.52a 0.16+0.17b 0.11+0.06b

>40—60 0.25+0.10b 0.05+1.00b 3.44+0.39a 0.17+0.19b 0.10+0.07b

>60—100 0.26+0.11b 0.28+1.11b 3.62+0.62a 0.10+0.09b 0.10+0.07b

Ca* 0—20 0.48+0.36a 1.02+0.38a 1.82x1.41a 0.34£0.39a 0.38+0.37a
>20—40 0.57+0.58ab 0.92+0.35ac 0.88+0.21a 0.11+0.10b 0.35+0.30bc

>40—60 0.47+0.41a 0.74+0.51a 1.17+0.79a 0.17+0.29a 0.41+0.26a
>60—100 0.82+0.72ab 0.67+0.61ab 1.05+0.52a 0.05+0.02b 0.24+0.19ab

Mg 0—20 0.15+0.14a 0.12+0.08a 1.07+0.71a 0.03+0.02a 0.05+0.04a
>20—40 0.11+0.08bc 0.13+0.07bc 0.91+0.60ab 0.02+0.02ad 0.13+0.24bc

>40—60 0.12+0.09b 0.12+0.08b 0.83+0.26a 0.02+0.02b 0.04+0.03b

>60—100 0.14£0.15b 0.13+0.07b 0.713+0.24b 0.02+0.01b 0.17+0.27a
Na® 0—20 0.21£0.13ad 1.81+0.56bc 2.30+0.44bc 8.90+7.87ab 3.63+2.66ab
>20—40 0.16+0.08ad 1.53+0.84bc 2.34+0.49bc 5.73+5.59ab 4.56£3.55ab
>40—60 0.19+0.14ad 1.63+0.81bc 2.72+0.80bc 5.34+5.00ab 4.48+2.78ab
>60—100 0.16+0.08ad 2.08+0.40bc 2.59+0.53bc 4.75+4.16ab 4.63+2.38bc

K* 0—20 0.03+0.02b 0.04£0.02ab 0.08+0.08ab 0.10£0.09ab 0.17£0.08a
>20—40 0.03+0.02a 0.03+0.02a 0.04£0.04a 0.07£0.06a 0.19£0.11a

>40—60 0.02£0.01a 0.03+0.03a 0.03£0.02a 0.05+0.05a 0.14£0.10a

>60—100 0.02+0.02a 0.03+0.03a 0.02+0.01a 0.03£0.04a 0.13£0.10a

[R5 A R/ NE TR R A R T & U b 22 57 8.3 (P<0.05)

MR 4w AR, i BRI BR B A F THT pHL (BN 26 J2 B R R B W 0 o o AL 3R KA 3—5 m, 67K
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=K

PRSP e N A - R R A, R IR M2 5 R 2 R RRAE . pH A BE TR 3 fin i
HAA, E>60—100 em ALK FNF K, X5 Zhao 70 AUBFST 4 R — 0, TR, BE S AL LA A AR 2 25
F, 8 AR ST T RS 25 B T ER MERFST , Matsushita" R B 25— @ FR B BRI T Na® MR &8 ) b
TREERS , HAR R b 2 55 40 A, % F 0B M s 1408 A, RIS 26 B P 2570 35 5 2 b 1y
AbFAEARAKT AT SO o b LR 3 550 e 1 R R A BT AR AR PRI B R R AR SR T S R
FARIREERE S, N A5 R 302 B 25 SRR IR, ARl Az 7 Sl b T 7K, DA KK 18 38 1) 7 26 3 A 7
ARV, [ A& R HEER HERUK R TR SR it , A B 640 0 1 R iz B AR . AR X HU R /K AR T 4 m ) AR
W, ZUEWIEAE R, Eh 0 Z R ETIR)Z ; 0P BUE U S, b 3K 3 s 22, N 2 A 3K B3 U5 A SR A
BB G KA R IX 22 5 KR BRI G . Az AN SE MR, Rl T K O R AR E
PR A R BB ER R SRS

i A RE 020 em HEAW-FIREL +, >20—100 em F AL+ G AR pH (A 22 2
JEBRHIEIN T LR S IR B TR S N s, W AT R KR T 2 m P R, e A
TS, U SRR . A TR K 22 LIUR K AT 2, 38 e TR B b T, R M R K AR S R
KA T MR R B, PR R K AT AR B AR e R, R Ca®t Mg™ Na® KA
P S H AR R 25 5 B KRN B FRUK BTG RIS A L2 2 0 IR 2B FRUK 5 3 1 5%
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T =AM A i FAL Y- R ER 7Y % pH (H KT 7, HAE>40—100 em Abik EH KM, 135 L i AL 2R
SR T R A R A A I AR A RN, HE S R, T = A X B KA X B R K
TR 3—5 m"™ s LU Al KR A % i R A 3 22 FH 1 i BRSPS SR X, 3] e b 1 - S0 K 43 TR, (75 ik X
KRR, REBIR)Z SIS, R KT Vb 4 BRAm 7D, 25 55 59 B4 1 G ) TRFE K
Gy EFRs, AN, BALA K WA WA | ], Na® S 0 7E S Pl b & e HZ LR TR 2, Wi
JUEE ISR, TRIUA S AV B 2% X dsli it T /K AR 242850 ) HCO; -SOT ——Na B ARfF 5748 5 H—3, it
X 18 SO% FeBildem ., BRPTE T = MO T~ Ui, AR VL, S B HEEh U 18 38 1) Y ik 2% , & F itk
Fels I |, Hoh 2 5 Vb ag BEAC AR SR Z | AT R St AR X (G T Y M HE 4 A 5 iR AR B ARk A -
ROV BT A | R TR Y

VL IX AR IR SR 1, B % VR R, 3R - 28R ) T AL R, W B KA KT 4
m" AT AR, R R YD BK K P 25 R B T L R IS RS R IS B LA A R 2 K2
B, K IR 0 IS B VD ) T Na® 85 1S F X i, L pHL (R Bl T 58 o i 4 K 3k 5 3 A= A g
IR G AR W w2 2R A AR T T 4G pH A

4 #ig

ST AR A 70 ZEbR e | X 35 A 30 i AR A Ml e b 38 R 05t A s 18] S PR AT 0 5 1 DL TR 4518

(1) Z B SE EH BE S0  1 4 SR 28, 759 2 DR B0 A 00 . 3R )2 0—20 em 3 (A B LR 2h 51 4k
(REARTEZY Y 68% ) 2 REHh i Ak | Hh B2 R 358 A A B2 4500 Ak - 338 LUBER 73413 2% 20 A1 T i AR R BR s -3 1 217 -
AU B A OO - 4 DR AR R AR o5 R B, B A AR B S X, R R AR S CR A
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FEAERY 96% ) o Xt HAZFEIAT /0T, EC 259285 pH 2P A28 5 R R Rl A FEhE R 22 0 i A H
PRIRGHER, CIVA SO 85785 COT M HCO; 2 h a5 ik — LUt 3 & T Bt A IR 5 A, A
LM — 2 ST M S50 R S S PE A T

(2) A TSN R TR 4 ST e X AR SRR AR AT 07 22 0 H . T5 25 0 W R W i i B
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