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Abstract: Soil salinization is the most important factor that restricts the soil quality in the newly coastal
reclamation area, which seriously inhibits the growth and yield of crops. Six treatments including control
treatment (CK), organic fertilizer (OM), polyacrylamide+organic fertilizer (PAM+ OM), straw mulching
—+organic fertilizer (SM+ OM), buried straw+organic fertilizer (BS+OM), and bacterial fertilizer+organic
fertilizer (BM+ OM) were set up to study the effects of different amelioration on soil salinization in coastal
saline-alkali soil, and to identify the main factors controlling the variation of soil salinization degree. The
results showed that the salt content, sodium adsorption ratio, and exchangeable sodium percentage of surface
soil gradually increased, while the pH decreased gradually with the growth stage of oats. Compared with CK
treatment, PAM + OM, SM -+ OM, BS+ OM, and BM + OM treatments could significantly reduce soil
salinity, pH, sodium adsorption ratio, and exchangeable sodium percentage at 0—20 cm depth. Among
them, SM+OM treatment had the best inhibition effect on soil salinity, reaching 68.0% ~73.6% , while BM
+OM treatment had the best inhibition effect on pH, sodium adsorption ratio, and exchangeable sodium
percentage, which decreased by 4.5% ~8.2%, 61.5% ~80.8%, and 55.5% ~79.4% ., respectively. The
analysis of key influencing factors showed that the effects of soil bulk density, soil water content, and

evaporation on the salinization degree of surface soil reached an extremely significant level (P<C0.01), while
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the effects of wind speed and precipitation reached a significant level (P<C0.05).

Keywords: coastal saline-alkali soil; soil salinization; main control factors; soil amendment
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L1 X R

IRI X F 2016 4F 76 VL7544 pe 38 T 38 M V5 1A el
X @57 (32°11'NL121°22'E) , J& Jb W #4525 KPR T 1
S, ZAE TR KB 1 028.6 mm. £ 4F S
15.0 °Cs i F/KBE% K 1.2~1.8 m, iXE X T 2008
AF PR B L T K 3R A 5 - R U T BLAR A9 ¥ AR
A ARDCRL . B TR + . R e . iR
B X 20162017 4F#e4 A F W N K5 S HORL 50 i
R AT AL T A0 UL SR 1 R 2,

K1 2016—2017 EHRELEBTHASKSHTUESME

K228 2016—11 2016—12 2017—01 2017—02 2017—03 2017—04 2017—05
H B KE/mm 95.4 29.8 52.3 24.2 30.5 70.2 58.1
H 2z k#/mm 44.9 41.0 36.3 40.7 72.7 92.1 97.8
AR/ C 13.8 9.9 6.4 6.2 9.4 15.9 21.1
AEERGE/ (m - s™D) 2.5 2.4 2.6 3.1 3.2 3.1 3.1
F2 ARG HEEREAMER
+ 2 ok LA A IR A TR E/ EC,.;/

W /cm Hef5il/ %% Hefal/ % Hef5l/ % (g+em™) (dS+m ) P
0—10 79.35 17.45 3.19 1.49 1.82 8.06
10—20 79.01 17.72 3.26 1.53 1.43 8.16

1.2 iREigit OM)6 Ff b ¥ 7 =X, Ay X 3 R &, B ML IX 21 HE

I H B 2016 48 9 B8, A4 H B FLUh
6 m*(3 mX2m), JETES MBI 9% 30 em IR
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VA WFFEA TR el R A6t + 2R B AR B A H
PERIXS T h B S H0W 2 s AR e R 7 X F %
BB S S A F 0 LR R ICR 53T (Re-
dundancy analysis, RDA) #4178 5%, R S 5 R
6 56 HE 3 F 5% R 5% TR - oF - 48 3 5 Ak AR B S ) 1) R
e, BT A s B9 G20t oy A 2 48 SPSS 190 for
Windows B4 #E4T . RDA 73 Hr F1 52 4 5 9 A6 56 4 7
7£ Canoco 4.5 for Windows B4 H 47,
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WEGED ., M X F CK 4 B, SM+ OM, BS + OM,
PAM~+OM,.BM+OM il OM kb3 F 362 15 3h i
FEMER: A T W 43 9 R B 68.0% ~73.6%.63.1% ~
70.9%,58.2% ~ 72.0%, 46.5% ~ 63.0% Ml 28.7% ~
A1.7% . MAM AR R TR RZH LIS HhiETE
WA F W R AR T CK 43, {H PAM+ OM,
SM~+OM ,BS+OM F1 BM-+OM 4b 3 [f] it 4 3 & £
wIFRA R EMNZER. WNZEE LEE.PAM+ OM,
SM+OM ,BS+OM HI BM+ OM Ab 3 34 G i A &4
il 0—20 em WREM LS, 1M CK Al OM 4b 2
By HES Eh R A A AR K T I Rl R D L
R 2O W WA R IBERE . SRR 2007
SRR MR A 2 R B R AR F A g R
EE AR BNl TR & SN E @SR (=9 DO I o S
IS A B R A IR 2R s s RS )2
URBE o Rt 5 2R B R R R S AR R LA
T3 HAE FAXT 18 8 6 5 00 5 i R RR A B T M B
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R4 HELEFYPAARAAXRARXT0—-10,10—20 cm TEESHEHE Wi g/kg
+ 2 b Hi P Eilip RN i MR LA
RBE/cm 1 it FEJG 0~60d)  (&JF 60~90 &) ()5 90~120 &) (FEJF 120~150 &) (& J5 150~210 d)
CK 6.1841.92a 9.8541.69a 12.7242.47a 13.034:0.87a 14.964-0.86a
OM 3.7941.03b 7.0241.16b 8.5842.34ab 8.5542.29b 8.732.36b
PAM+OM 2.1040.77¢ 2.764-0.33¢ 3.834:0.67¢ 5.4541.79¢ 4.8070.84c¢
010 SM+O0OM 1.98+0.41c 2.884-0.20¢ 3.3941.52¢ 3.454-0.80c¢ 4.324-0.88¢
BS+OM 1.800.35¢ 2.9441.25¢ 4.0241.13be 3.8540.44c 5.5240.62¢
BM-+OM 2.9740.79bc 3.874:0.06¢ 6.8140.13bc 5.564-0.48¢ 5.534-0.82¢
CK 6.1441.56a 6.16+0.81a 6.7040.71a 7.6541.15a 7.7940.98a
OM 4.624-0.62b 4.7341.04b 5.25+1.23ab 6.474-0.12b 6.1840.32b
PAM+OM 3.324-0.63cd 3.774:0.42bc 3.594-0.64bc 4.784-0.87¢ 4.594-0.83¢
10720 SM+0OM 3.524-0.66cd 3.8370.34bc 4.134-1.83bc 3.5140.76¢ 4.5470.54¢
BS+OM 3.274:0.71d 3.434:0.95¢ 3.204-0.40c¢ 3.844-0.31c 4.994-0.62¢
BM+OM 4.50+1.46bc 3.610.31bc 4.9041.10abc 4.7041.04c 4.7340.95¢

T < RO D S S AR 0 22 5 RS U SR AN R /NS S 3R A [ — ) i) A () B3 R e 1) 22 5 1 3 (P <C0.05)

x5 MREAR.IEXREMEFHNIESRS

BB 7 ESH
TERE CFIAM HmE BE F P
T 888.809 5 177,762 130.387 0
SD 51.870 1 51.870 38.046 0
GS 305.279 4 76.320 55.980 0
TXSD 175.121 5 35.024 25.690 0
TXGS 87.775 20 4.389 3.219 0
SDXGS 99.842 4 24.961 18.308 0
TXSDXGS 44,559 20 2.228 1.634 0.048
T b BERS )il ; SD S+ 2R E ;GS AT,
22 T#EpH

WA H MW, 4037 T % )2+ 1 pH BB
AR BRI N, MK RZ L5 pH W 23
S ETHE PR (R 6), BAMEEFTHA,
BM+OM 43T 122 3% pH 78 B LT CK 4
PR OPH TR 4.5% ~8.2% s HAv et By U F 9 4 18

JoH LI PAM A+ OM I SM+ OM 4b 3 | TH i B %
K. ARBET X TREZ LI pH 30 52 FRE
H5RZMM, Hdh BM+OM A3 )7 X T 19 -5 pH
TEMEZ LTI BT H A, W= FRE,
CK.OM.PAM+ OM,SM-+OM #l BS+ OM Ak B {14
+HE pH AW W R R)E B3 m TR R R B
FEBR T I AR | AR R I TR R R
B BMAOM b3 T 09 3% pH WMIAE DML AT
BINERNRZ LM TREZ L, “HEFZ
Ay AT ES A R R it R R AR B X 4
pH AR i 2 35 B B & 2 K P H ek BB it o -
pH WM SR T+ 2 REAEFT Y ARG S -
JEUREE o RS S AR E A 2R S A B X
R 28 AR R X 58 pH AY 52 i W] BE 8 31 T # W %
KV, H AR BREE S A F W00 28 BAE RS2 e A K i
R A 2 R B AR F O A B O

pH # CK A FRESAT A [A] R B2 19 b T+ CBR 3 4h)

pH R T AR (R D).

x6 HMEABTHALRAAXRAXT 0—10,10—20 cm T3 pH EHE
+ )2 fib 3 i 9 Rl EiiipEl] T i8]
WIE /em it (F&JG 0~60 &) (& 60~90 &) ()5 90~120 &) (F&JF 120~150 &) ()5 150~210
CK 8.6140.14c 8.4240.12b 8.5340.07a 8.5340.02ab 8.4740.07ab
OM 8.754:0.02b 8.3940.02b 8.5540.16a 8.50£0.06b 8.36£0.08ab
PAM+OM 8.6940.15bc 8.6240.12a 8.5240.12a 8.6940.22ab 8.3240.14b
010 SM+OM 8.984-0.13a 8.6474-0.08a 8.584-0.14a 8.72+0.13a 8.5274-0.17a
BS+OM 8.7140.12be 8.3840.10b 8.4140.03a 8.6540.09ab 8.13£0.17¢
BM-+OM 8.1340.09d 8.0470.08¢c 7.8340.36b 8.15+0.12¢ 7.844+0.23d
CK 8.5840.11b 8.7140.02ab 8.6740.07a 8.704-0.03ab 8.454-0.07bc
OM 8.6740.04b 8.6940.09ab 8.6240.23a 8.64+0.06ab 8.43%0.11bc
PAM+OM 8.644+0.11b 8.7040.21ab 8.7340.12a 8.7940.21a 8.55+0.11ab
10720 SM+OM 8.8440.12a 8.85+0.14a 8.7940.13a 8.86+0.21a 8.5940.12a
BS+OM 8.444+0.14c 8.560.19bc 8.784+0.12a 8.84740.09a 8.44740.11bc
BM-+OM 8.2140.10d 8.444£0.03¢ 8.36+£0.14b 8.514:0.07b 8.33£0.13¢

TE 2 B O T 2 (B - R 22 5 ) 8 B 80 I A ) /N 5 B 5 s 7 [ — 1) AS ) il IR 48 i ) 22 5 38235 (P <C0.05) .
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x7 UREE.LEREMEFTHX LE pH XM FTESN

TEXE CFITRM AmE BE F P
T 6.507 5 1.301 78.682 0
SD 1.409 1 1.409 85.197 0
GS 2.588 4 0.647 39.111 0
TXSD 0.529 5 0.106 6.398 0
TXGS 0.796 20 0.040 2.407 0.001
SDXGS 1.168 4 0.292 17.649 0
TXSDXGS  0.460 20 0.023 1.390 0.131
TE T AL 3R SD o + 2R GS hAE W
2.3 TI#EESAR

ML H WL A BT R R R R SAR
AR AR 5 IR 70 B AR AL 3 Bl A I T B A R
gl 1Tk, DL CK AR BB i 5 e R BT s HOAS R A B R
JrF £ SAR R K BN AT BRI 22 57 (3R
8). B E I A e R 5 SUHY REA ROy (K £
SAR K ¥, HH BM+ OM, BS + OM, SM + OM,

PAM-+OM fil OM 4 ¥ T () £ 3 SAR 7EAE BN
B CK AR B3 F B 61.5% ~80.8%,39.9% ~60.6 % »
30.5% ~51.2%,34.0% ~50.2% 1 14.0% ~24.3%.
MAEFMANAR KR R FIREKZ -5 SAR
HABACFRE S R Z AL, BRI 1 BM+ OM,
BS+OM,.SM+OM #il PAM~+OM i & T CK 4t
B, ES[R] PR AR B A M2 A & I N i A Ak B
Jiti N 13 SAR KFH R R 2 KT RER
T, SRR RS REY, R, R R
A B I 2 SAR 952 w349 38 ) B B 25 K OF
Hook Rt X 3 SAR (52 ma 22 K F + 2 R A
A o R S )2 U B A 28 BRI X 8 SAR
FISZIR R B T B K ik RIS 5451, £ 2
RBE 55 4 3 0 U - 28 A RN g B 4 it L £ 2 0
JERVE B R = 28 B AE X 41 SAR #9520 Jf
A EGR 9,

K8 HELEBFHAARABAKLRARXT 0—10,10—20 cm T3 SAR BT BA A7 ;mmol/L"?
+ 2 kb g T P Fil e 1A HE A
W /cm 15 it &G 0~60 )  (EJF 60~90 &) (&EJF 90~120 &) (FEJF 120~150 ) ()5 150~210 d)
CK 23.62+7.15a 28.25+1.96a 27.18+4.18a 27.81+3.48a 29.90-+3.98a
OM 20.3242.70a 21.94-+3.33a 21.14-+1.98ab  23.18+1.45ab  22.63+2.81b
PAM+OM  14.61+5.24b 14.0843.06b 15.96+3.03bc  18.362.11bc  17.26+3.62¢
010 SM+OM  11.5443.79bc  15.40+1.24b 14.564+5.36¢ 19.3443.74bc  20.32-1,98bc
BS+OM 9.3142.39cd  11.4043.09b 12.8843.97cd  16.70-2.53¢ 13.56+1.86d
BM~+OM 4.5341.61d 5.51-0.83¢ 8.9543.50d 10.70+2.61d 8.8542.60e
CK 29.11-+8.92a 31,39+ 1.74a 30.07-+2.43a 32.59+2.90a 30,03 1.74a
OM 24.9044.09ab  24.40-45.50b 25.72-£2.06ab  25.84--1.35b 24.89-1.80b
PAM+OM  18.8842.22bc  20.41-5.61bc  20.62=3.11bc  19.414+5.11cd  23.23-3.13b
1077200 sMyoM 24.0544.24b 25.1140.31b 22.81-7.94b 26.52+1.71b 25.89-2.86b
BS+OM  16.69+5.89c 17.494+2.18¢ 17.884+5.1dbc  22.06--2.61bc  17.8842.59¢
BM+OM 9.8242.41d 9.57+1.61d 12.524.67c 15.56+3.39d 14.92+3.83¢

T« B S Y (B - R E 22 5 1R 80 B8l 5 S ) /N T S B R 7 ) — ) S T e R 4 i 1) 22 5 4835 (P <<0.05)

x99 URBE.TEREMEFTHN
T SAR MK FH E S

FERE PR HME ¥HhE F P
T 7970.819 5 1594164 114,041 0
SD 1414.073 1 1414.073  101.158 0
GS 636.578 4 159.145  11.385 0
TXSD 184.870 5 36.974 2.645 0.024
TXGS 199.043 20 9.952 0.712 0.811
SDXGS 66.079 4 16.520 1.182 0.320
TXSDXGS 125.210 20 6.260 0.448 0.981
T b PRSI ; SD 2 LR GS HAEE M,
2.4 TIEEESP

MEEATWN, H AT F£Z LM ESP
(AR FLARAE 5 SAR 1 4 18 & £ 5 A0 0L, 29 Bl AR K 2
FHERS I 3 B TF L DL CK A B8 90 i 3 4 K s HLAR ) )
MR F 5 ESP AR K BN WA R R K 2 7
(F10), BEAEF NS SR T X EEA 800 K
433 SARJK -, H th BM+ OM, BS+ OM, SM+ OM,

PAM+OM Fl OM A3 3 2% 1238 ESP 4351 b CK b
PRI 55.5% ~79.4%,33.4% ~55.5%,24.9% ~ 45.
7%.27.8%~43.5% M 10.1% ~18.9% ., H4h, AH
MR TR FIREZR LR ESP R X F MR )
BASACFRIE 5 K Z AR ; 153 BUAE e 22 4515 I L3R
WA B T CK A, M| EoRE K&
T 2RI, &k R 7 X 5% ESP & &1
Bt b, B ek R i)+ 58 ESP & &Y 22 5%
WikEL., —HEHF 2Z o LRI LW 7+ 1
ESP (352 5 SAR AHAL, b ok B #5t  + 2 IR
FAEF WX+ 3 ESP /952 35 35 24 8 %K, B2
R A X 8 ESP B KT L RREMAEF
W1k RIS )2 U B 19 28 BAE AT+ 458 ESP 19
SRR T E K T RS S AE R . )2
R 551 1 3 0 U - 28 B A FH R g R it 4 2 08
FEFN A B W0y = -3¢ BAE AT XS -3 ESP /Y 52w Jf:
AREGEID,
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R10 HRELEFHATELRFARXT 0—10,10—20 cm T3 ESP 375 B Y6
+ 2 hib # T P il e B THE 2RI A
W /cm 5 it (J&J5 0~60 & (&5 60~90 ) (FEJ5 90~120 &) ()5 120~150 &) (F&J5 150~210 d)
CK 24.7446.20a 28.76+1.47a 27.8843.27a 28.38+2.68a 29.90+2.81a
OM 22.2442.41a 23.6542.86a 23.0041.72ab  24.76%+1.20ab  24.25-42.35h
PAM+OM  16.5745.55b 16,24+ 3.22h 18.153.03bc  20.4941.98bc  19.36+3.38c
010 SM+OM  13.44+4.31bc  17.65+1.24b 16.665.57bed  21.3243.47bc 2227+ 1.76be
BS+OM  11.0242.87¢ 13.3743.40b 14.9244.32cd  18.8942.45¢ 15.74-41.97d
BM+OM 5.1042.15d 6.4241.07c 10.53+4.24d 12.6242.92d 10.463.10¢
CK 28.8946.88a 31.0441.21a 30.0941.77a 31.8542.02a 30.0741.28a
OM 26.0543.34ab  25.60-4.44b 26.8041.64ab 26,92+ 1.08b 26.14-1.46b
PAM+OM  20.96--2.04be  22.1744.96bc  22.51+2.71ab  21.31--4.66cd  24.7442.60b
107200 oM+OM 25.36--3.62ab  26.3540.24ab  24.05+6.94ab  27.45-+1.32ab  26.91-2.20b
BS+OM 18.59-5.76¢ 19.67-2.10¢ 19.8744.93bc  23.7942.23bc  20.02-2.43c
BM+OM  11.6142.83d 11.361.89d 14.4845.21c 17.7343.43d 17.0343.91d

TE 2 B O Y (B - R R 22 5 1R 90 Bl 5 S TR /N T S B 3 s 7 ) — ) AS T i R 4 i 1] 22 53 4835 (P <<0.05)

£11 UR#ER.TEREMEFTH
11 ESP MK 5 = 5

JEKRE VA AWE Uik F p

T 6805.674 5 1361.135  115.620 0

SD 1235.728 1 1235.728  104.967 0

GS 643.848 4 160.962  13.673 0
TXSD 186.469 5 37.291  3.168 0.009
TXGS 224.339 20 11.217  0.953 0.521
SDXGS 74160 4 18.540 1575 0.183
TXSDXGS  101.880 20 5.094  0.433 0.985

W T b RS ; SD 2 LR REE s GS AEF W,
25 MELFHIERRFUBEEEREER

PEBCRAERT 7 H 8P B RSB P B A R
Rk B ZE A FR AR I G 8 Sk R
T T R ARE S e A I IR B L S
B T, R R 2 S 1 pHL H 1
SAR F1+3E ESP /£ +HEER b S5, XA AR i
RZE GBS BORIA B 7 17 RDA 407, 45
FARREE R X + R B S B A R RS 1%,
55 11 5B R B 43 B8 21 59.0 %6 0.8 %% » 2 B T i
IR T Rt ie R LRSS B RN
59.8% . H FZ R TR E (B D,

IR SRR ERENE R ELRK.
R FLRR S B0y b figp B T IEER WAL R 25 55 . L
A E S LS R pH.SAR Il ESP 93
B/NH T —3, 2R EIEHCKR, UL R E
Xof b R AR B AE A B 0 E KON 5 T A K A
H+a i E pHSAR F1 ESP 3¢ i 4k H 7 1)
A 5 1% 35 B0RH DG OC 2%, 0 ) 4 3 5 K 4 X 4
EIRD X R (1 e T R AN T S RS0 T i
SAR Ml ESP 2 R FEMAHL KR, 5 pH R IEAH LK
Uk BN TR) A 398 e 4 i R W A 100 38 in 34 2
{14 8 AT = 198 5 35 £k 7K OF o L [R] B b 2% — 2 B2 E 11 3 3K
T3 pH [, ZE A& D XUE . 4 SR R RO RO

55 b HEER 7 B B B LB B S A IE A G E R
5 pH TR FH K FR RYI & p9 28 % & R E A
W2 P ECRE L IR EE 4 .

*®
=

SWC

RDA2(0.8%)

1.0
RDA1(59.0%)

HLR N7 H BN RGE )y 7 HRBUEREAT B 7 HFEY
SR WS S 7 B RGE BD b £ A E ST b+ R
JE 5 SWC Sy - 85 K 55 SSC b + 385 64 s SAR by 1 14
5 Bt e s ESP Ry + HEm AL
E1 ®XBEIEHFUHESRERFIRIN
T o 52 R VA I HE T R B L B R R R
T R AR B 22 S 0 5 ) B BE i R B/ IMK Il -
A > IS K & > 28 R > T A B i > R
> R > R S RARRE (R 12), Hof,
R A S K R 2 iR R 2 I R A
I A8 52 ) X7 35 BB 2 257K F (P <<0.01)  HOA -3 8h
BALRRIE 22 5 PR R/ 1 i B 2 43 90l 36 51.824,28.0%
2220, Ul LI A E RIS OKEME K E
RS B 51X S R S B S 1 OGBS
Raf 7K i R - R RE X 3 )2 A HE R AL R AE A i R
AR E] 4.7 %, 4.3 %R 3.9 % HLRZ R 3k ) K
P (P<C0.05) s BEI A4 H b 18 35 52 ) 4= 3 3R i 1k
B S R RE X A 1 g 5 AL RRAE (Y 5 i
BIRIB B0 E K,



346 K PR 2R R

% 34 &

x12 BRERFHIERFUEERBENEEG

HEFMBEUHRIEER
7N AN TR P
H ¥ Hy R/ %
TN 1 51.8 118.21 0.002
A K 2 28.0 42.85 0.002
R 3 22.2 31.30 0.002
JRBES 4 4.7 5.41 0.018
[ K 5 4.3 4.97 0.030
T IR 6 3.9 4.47 0.032
KAWE 7 1.8 2.00 0.174
3 Wik

ATl R 7 SRR i R 1 A, B A 1 e
PR, FRAICAR X 3 Eh ALK 7. AR, PAM +
OM,SM~+OM,BS+ OM F1 BM -+ OM Ab B % Jiti 14
TEMEE W N LA FEAL 0—20 em () 38R Bk
G (5 81 N 17 = 2 I O W Il (R
FWL,PAM 1Y jits F B8 6% 15 i 1 18 3 )23 BORE (] 5E R
77 4 e 3 AT IRAR A S R R R AL R B L
VRIS R AR & BL, WR I PAM 25 44 B B3R AT L
AR T T A R, DT R AR AR DX ER 5 kK
o T S R AT B 26/ VR M AT LA
- HEREK BRI R AR R R I 2K Kk, B T
VK AT T AR AR 2 A R R A OK T R S
FET R A IR A KA &5 AL AR S
3 ) 1 5 AR 3 T R LR B AR B i AL
SR B VSR SR L GE L PSS R
KR, [R]85k 35t 4 v Ui B S T R R R AR, AR i
J& Na™ F CL™ ARG, DA B I - 238 R 35 Ak 7K F 5 5k
D IR AR A MR R X e R A & 8, OM &b
P e 7 e 22 AR K R B B A A A 1 o] A R 5
b 3= R A ML RE A et -+ S8 45 48, 3 A LT .
R VEPAESR S i A R T AR RO R 4 1
PRV 5 SR AR 22 A v I T B B, LI SR O R b
RN (SN0 R g T SR L R o £ ) o
FEER ALK . BEAb, A R A AR TT LA fin 4 5
FLBR R, o0 38 B K 2R K RIS B R IR L B
I 3 ER B ALK T L AR BIF 5 v 4% e R e 2 A 0 B
[ o E 3 N YN 15 O B w2 s A

MR IX 4 R BT A K P 2 A A B AR R AR K
AL EWBE S, 3K 4 0 5 ) - 4 £ 4 i
HF2Z— A WFgE ) R, th 28 Kk ok 28 1 1 a1 560K
R, BB T K B AR T ER X g w koK
TR R e AR AN A AR I B B Nk
A K A3 B T R i A AE 25 5 T B 1 AR Ak
BENZS ., AR, = HE 2200 R,
BRI A i pH L SAR 1 ESP (1 5 i ¥ 35 3|
KO AR B2 AN ) AR K B BE AR K 1 25 55, -3

K FREAR (RS K7L E 1D, BT
THE 27 E Al R R SR 0T 1) 2B e U R L A AR K A T
FE BB I, S B W ALK BT, AR R
] + 2 e IR B K PRI & 25 =
2 7 22 T & 2R X H & b &  pH . SAR
I ESP 1520 ¥ 38 ) T 8 MK i 2R E S
A 3875 32X 32 B R i () B X 4 B R AL 8 AR 00 5 )
KB F KO, e AR LU R R AL B R
Y AR 4 1 S AN [A) AR B IR ER LA 010 cm
T2 S B S T 1020 em, 1 pH.SAR
FESP DRI 4 5240 f2 3, X A g - R M 2 8
(AL S R 5 T R A G MR O R
IR 2R 65 WU PR B X 3% % BRAR U 42 .

R IX - 48R 153 fb 7K T 38 32 B K 28 kL KU L A
MBS E AR 5T X8 R 22 RS
i i1 A 39 A R B AL B A5 S B I A 2 Y AR AR
it FEREZAH BN A A3 )7 T iR 2 R
B T FLAS A PR T ) 4 Bh Y R R A
IR AR S, SR8 K SR AR PE B VIO . TU&
AT R A b A Eh i  pH .SAR 1 ESP
Sk mMEWE R B ENHE LR, RIURL
PR 28 2 5% i o R TR B b R B s S E B R K
AR, R RUGE A 0 B 3 5 S B RRAE 2
R FENIEMACCR X EH THRREAFEETRK
PR AL A P T A5 4 M 28 e B 2 S B
HHEEREAL KO ETHCE D, Rt 7 AR 228 R I
sk 309 AT 3 e 3 YO TORE T B R
4 &5

(D RZF I E ML LT WS EE It
5 CK A #AH b, AN R) i B it 35 fiE 6% 5 35 19 B IR
0—20 cm - ZIRFEEM 13 4. H PAM+ OM,SM+
OM.BS+ OM Hl BM+ OM 2 [i] #) + 3 3 4> & & F
TRENESR.

()M TN, 3% pH HyBER [ 1) #E &
WKL M SAR A1 ESP W28/ Lot BAAEKE
A5 R A it 34 e AT B B AR SAR FI ESP, Ho i LA
BM+ OM 4b B4 5 e 4

(3) R A% - IR B S0 S 1) i B K 3
AMEIR Ry -4 75 H > 48 B K B > 78 ki > G > B
K> IR > KA, Horb, RIS RS
IR FNZE R iR 3R )2 1 R AR B 1 52 e 1 38 B
8 KT, T XU RIS K k11 52 T DU 52K 1) i 25K
5% 3k
(1] bk ks Bea T 25 25 b i b DX K £ 8 2 5 i X 4

b wi bR i sE )], £1E.2012,44(4) . 658-664.
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