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Ui, TR R SR, 2005 4R 3l R K 7 S 4R 38
F 19,12 m'™ o BF 5 X1 5 M SRS AE AR A
Wy 26 Y A5 AE T 0 R L b W o R R 2 b R 2 X B AL
A —EmRERE

£ (B A= AH Y46 RE 98 & 1 #h Ak T IR B L B
A 8 A FRAIL S B AE P o WIS X P B A )
Yy 8k () A AW, T B A KK B (Achnatherum
splendens ( Trin. ) Nevski) | #f & F ( Sophora alopecu-
roides L. ) . ¥4 Bf & ( Camphorosma monspeliaca L.
subsp. lessingii( L. ) Aellen. ) 3% 3¢ #l| ( Alhagi sparsi-
folia shap. ) 3§ 5¢ % ( Peganum harmala L. ) b Il 3
(Limonium gmelinii( Willd) O. Kuntze. ) &M ( Tam-
arix ramosissima Ledeb. ) | L UK ( Kalidium foliatum
(Pall. ) Moq. ). k45 &K ( Halocnemum strobilaceum
(Pall. ) Bieb) % &3 ( Salsola brachiata Pall. ) %5
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BPAME A R 45T 2009 4E 6 H 9 H % 23 H ik
A1, eI R W58 XA ) A K B ZE Y . 2% 2009 4
5H 15 H T™M #2148, R GPS JE AL FLRTEWFFE X R
TF B S b A 5 60 A 4 55U 1T R KLU b e K BT AT
Fe b2 Y o A R B I OR 35 R RE A R
BT PR AE X — 2, BB 2R, S R D
WF 58 DX 5 b A B DA B AS 2 R R Y R ()
AR R F AR AR Y 2 B R B /N A O 8
FERETT R/ 10 m x 10 m, 7E4F J7 A I 5 A ) Fof
BN =T SN TN A S O /T (i
TR B o [ I R S DY R AR R
WA FLZWEENZ (0 ~20 em) B4, BG4 B
ARG R I K gy HoA iy 4 o
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HCO; COT™ SR UL 7% 7 - oh 0 5 3 U 5, L™ R
JHRS AR AL 5 T 2, Ca” " Mg™™ (SO R JHl EDTA
T E R E
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Al - SR AL AR SR Y E R R AR A pH AR
[ttt ( Sodium adsorption ratio, SAR) | #if £k & ( Ex-
changeable sodium percentage, ESP) | 4% 4% fif¢ fig 40
( Residual sodium carbonate, RSC) . & 5 J& ( Total al-
kalinity, TA) &5 . & 48 1) ESP i i 52 45 % I 5 + 5
BH 2 7 {4k & ( Cation exchange capacity, CEC) FI 1Y,
etk 0 (Nay ) J5 15045 3, % 52 560 25 R 2R B, )
EITEEBIUK, T ANMEIF RS 7 A iR %,
I, b — R T HAB AL B 45 B 46 A5 40 SAR it
BESPY L ARSCIAL ISR AR T R I (B TR
fii :mmol L") ;

TA =CO>” +HCO,; '™

RSC = (CO2™ +HCO, ) - (Ca™* +Mg* )"

SAR =Na*/(Ca’" + Mg’ ") "%

ESP =100 x ( —0.012 6 +0.147 5 x SAR )/
[1+(-0.0126+0.0147 5 xSAR) ]'*'
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KB GE Ty kxt LA B 75 pH Z ()Y
KF LIRS b 5 A B 75 B 2 A B OC AR PR AT
OrHT, ATHE TS X L S A 18 AR 19 0 S TH 5T
2K ] SPSS15. 0 5 1% .
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2.1 TIEEAGHE
HCO; A7 e AL 1Y Fi 4, LU= A7 7R R
AT AR E Na ™o 223 BHESE X Na ™ & i 72 BH B
TR R XA, e 81% (3R 1) k2
Ca’" Fl Mg” ", 23 5 K 14% F1 3% . FF B 1 b iy
BF S0, (Cl7 B T M1 90.5% o BT A B A
HCO, BT T IR K T 0. 05% , 25 96. 7% (¥ FF: 11
RWRERT 1%, J& T 73T 04k L, 1 75 37 % 46 )
MR ER A, MiZ LR 0. 1% 247, A il 7k
WK R VE T COT B AR pH > 9.0 fYBE
AR TEHA ZHORE S B 0 ~
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Table 1 Distribution of cations and anions in soil

+ 15 BHES T & 43 4 Cation distribution (% ) FAES T & 43 i Anion distribution (% )
Soil Ca®* Mg * K* Na* co2- HCO; al- S0%-
Wikt Alkaline soil 14.0 3.1 2.1 80. 8 2.6 6.9 30.7 59.8

1)n =60



4 1

g D7 AF R TR ) A AR 5 B Y SRR AL O3

667

2.2 TEBEAMRMEXESHT

FE D52 9 45 R BB T 5 & el Ak 48 AR
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4r HCO, & ik CO5 ™, I i 1145 HCO, #
KRB TR, T Ca®" Mg ] DL e + 3 i
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P b A e Na ™ i 75 0 AR, BT L pH 5
Ca®" Mg " 4351 5 4l S 35 1M 6 S 35 1T 6 . 7
AWK, LR Ca® W& R T M,
Ca’" Xf pH (WA /E I K (% 2) . pH 5 h kg
T Ol RREMEER HRE ST S0, 2k
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Table 2 Matrix of the correlation coefficients of soil physical and chemical properties

Ca® Mg? K* Na* ({0} HCO; cl- S02- pH TAV SAR?  RSC®  EspY
Ca’ 1
Mg * 0.507 ** 1
K* 0.256*  —0.080 1
Na 0.240 0.312° 0.140 1
CO3™ -0.429**  0.191  -0.076  0.183 1
HCO; -0.443** -0.197  -0.094  0.162 0.883°" 1
cl- 0.283" 0.569** -0.164  0.663** 0.018  0.102 1
SO;™  0.745*"  0.467°*  0.346** 0.689°* —0.390 " -0.410"* 0.311* 1
pH  -0.635°" -0.328" 0.020  0.297* 0.791** 0.719** 0.075 -0.332"" 1
TA"Y  -0.450"* -0.200 -0.090  0.174 0.952** 0.985** 0.107 —-0.414**0.766*" 1
SAR? -0.470"* -0.228  -0.080  0.341°" 0.735°" 0.867** 0.285* -0.314% 0.753"" 0.842"" 1
RSC? -0.448*"  0.210  -0.100  0.164 0.941%* 0.987** 0.119 —0.429°" 0.764"* 0.998** 0.853** 1
ESPY  -0.543** -0.249  -0.056  0.470°" 0.696"* 0.747°* 0.320° -0.230 0.867"* 0.749** 0.917** 0.755"* 1

e TARDBEMEAKFERO0.05, == FREEMAKFEHO0.01 Note; * indicates significance at 0. 05 level, and = level at 0. 01 level. 1)TA:
JEBREE Total alkalinity ;2 ) SAR : @ fff & Sodium adsorption ratio;3) RSC: 5% 4x 5k 2 § Residual sodium carbonate ;4 ) ESP: {1, & Exchangeable sodi-

um percentage. | [d] The same below

B A3 ik R B RSC B A7 7 U B K 12 W b A i B8
B PR £E Na, CO, Fl NaHCO, 77 75 , i 15 + 49 52 5 7
PRI B, HOPA RSC FIE B % TA W5 €O Al
HCO; 1 1EAH SRR B AR i, A 5 R 200 31136 0. 941
f10.987, H5 pH [EH AR M, EM15 HCO, 1)
e R B IS COT™ AR L T — 2L, 7 ik il
2SR A ] e . —J7 i HCO, vk i B4 oL
BRLZ(FR 1), 5, Ca’ " 18 T H s F R ¥
fRSEF Na®,Ca’" 5 CO;™ 45 &I ML CaCOVTTE, R
Ty Vs fft, T 5 350 48 rh iz B9 1 NaHCO, 5 i 55
Ht, izf5 55 HCO, XA W EY], RSC 5 TA
TETERMERCE R ™ M R HA 0. 998, X 15
ot 4% 15 F Ko H A AR A A VB e 3 AR — 3

SAR J2& M\ B 7k B J7 I 5 58 4N S (1, SAR
B AN G 4 ™ 5, ESP BT Na* iR BE 47,
SAR il ESP 5 Na ™ B g 3 (1) 1E A 56 5¢ R |, [A] A
5 HCO, .CO; BB EMIEMAERER, 5 Ca’" &

W FH R AR (K 2),

# b SRR AL b TE] B A I Y IE A OGO R
FHAM KRR B 0.75, ESP 5 SAR YA &
Bde e, b 0.917, Hoyk o pH \RSC Fil TA,
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Table 3  Correlation between halophyte coverage and soil alkalization indices

& 45 Indice pH SAR RSC ESP TA
HE 9 35 B Halophyte coverage -0.810"" -0.572"" -0.569 " -0.662** -0.568 "
BIF5E I (0 A ELAT 5 Na* % RFAE  Na* L .

A ORIBEE R, AT DL A AR R A K2 B
DR W AT 7 , 105 3 % HG A 3% 0T 2 g i
BEAD , A SR 3 4 388 7K SR B K ff L B BN A ) A
KT A Na,CO, NaHCO, Fl &5 pH, 1ij H 41
FRAGe Pk B B A7 76 1 5 A4 J8] 16D OB 4 o3 2,
AHEHE R A0 AR o 1, - SRR 4, & R R R
TR M LAWK, A R AT
XA R Bk 5 B AR pH X ] b %) 43 A A B £k
(1), pH <8.0 Ff i 1) #H 9% 55 JE K £ 1F 50% L)
I 5pH8. 0 ~ 8.5 MY FE i W FE B AL T 40% L) |
pH8.5 ~9.5 M FE i 55 B W K Z A F 20% ~ 40% =
[, pH >9.5 M SAEHE55 R T4 F pH =9.5
F RS R A R A B 12 8 R A
T 5% Z T, pH > 10 M s B A At o 4
pH >8.0 B, A B 25 & 52 B 0 R AIC k45, 1 pH > 9.5
B A A K 32 30 BH I 4 AR A
5 pH 5 Bk B Z M AR AR A LR OE R,
FRAE ] 1 Ny 3 A 2Pk [l )3 5 72
Y=-0.159 6x +1.72 (1)
Aorp, Y O ER () AR AR W 5 B« 8 pHL, AR
JHARFTLVE W BEE pH 03I, 48w 55 B LR LT
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Fig. 1 Relationships between halophyte coverage and soil pH
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Table 4 Relationships between halophyte coverage and soil alkalization indices as affected by soil pH

T 9% 5
X [l A B SAR RSC TA ESP i
pH Halophyte coverage
Intervals Sample number (mmol L=") 2 (mmol L") (mmol L") (% ) (%)
00

pH <8.0 4 7.69 4.319 0. 043 0.711 4.518 51.25
pH =8.0~8.5 14 8.24 5.311 0.018 0. 801 5.996 39.29
pH =8.5~9.0 21 8.72 13.93 0.179 0.935 15.76 33.19
pH =9.0~9.5 10 9.16 33.72 0. 590 1.419 30.92 24.00
pH>9.5 11 10. 19 71.40 10. 46 10. 96 45.04 12. 09

1 P8R N F4{E Note: The figures in the table are means
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B 4k RSC . SAR  ESP J& )\ A [F f B X 40 1
ERRE M FAR,{H SAR F1 ESP 9 ¥ {8 7E 4& X 4]
BZES 8,0 DL X 4+ 5 R A

AR A g A o GRSk AT Y AE O o

SR
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08r
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Fig. 2 Relationships of pH with ESP and SAR
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pH F1 ESP AN X X 48 8% 35 B %) 52 M) B o I 3%,
1M Ho Al 2 H F E 455 0 0 AL 2 R A
B X kAL 2 G, R Ah 2 AT T IR A SE I
ST AHRL B o b i o AN R SE A5 H 1 pH 43 S bR
W g BT, ESP AR o U 25 AR K . AT UL pH A
1 - 08 AL 43 G b U A G A8 e, AT 8K B A HO R 4
e, ESP $5 45 W7 A W Ik i DX A

RS5 TEWHTESRIRAITLL

P 4 e AT A e A R g P R AR
i I A AR BB EL S ik B AR, B A
K H SAR f8 4R ACH ESP 45 45 Rk 3R 1 868 B (1) #4
AN 3 IR B ER: W i e A A LA DL
R OB A= M w55 B o8 2 BAR M IF 5 - e AL 45 A
FREE A 00 - Ak 43 G b o TR BE A5 28 R LK

AR DR

=N

AT A 45 ST T B VST R

ot 37 AR HEBEAT X L (R 5) o ARSCH S+

Table 5 Different classification standards for alkalinized soil

WK F] S A 1 ) 2 Rl b e B I T T A SR
Australian Hungarian Huang-Huai-Hai Plain Standard in this study
53R -
e HE i BE
Classification ESP ESP ESP ESP SAR Haophyte
pH pH pH pH
(%) (%) (%) (%) (mmol L~")!2  coverage
(%)
JEmi AL 1
8.0 <6 <8.0 <3 <3 50
Non-alkaline soil
55 98 Ak -
Slight-alkaline soil 7.5~8.4 <5 8.8~9.1 4 ~13 8.0~8.5 3~10 3~8 40
R AL
8.0~9.5 6 ~14
Medium-alkaline soil 8.5~9.0 10 ~15 9.1~9.3 13 ~22 8.5~9.0 10 ~20 8 ~18 30
SR AL +
Strong-alkaline soil 9.0~9.5 25~30 9.3~9.6 22-40 9.0~9.5 20~35 18 ~ 40 20
%+
>9.5 >15 9.5 ~10 >50 >9.6 >40 >9.5 >35 >40 10

Solonetz
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BEnk AL o G bR E K« A B 55 N 50% A4, pH <
8.0 ESP <3% .SAR <3 mARms 1k 4 ; 1 B 35 ¥ <
10% ,pH >9.5 ESP >35% SAR >40 K+ . /+F
A ZE B A0 R g b R e Ak o H T R R
Ji¥ 40% /47, pH8.0 ~8.5 ESP3% ~10% ,SAR3 ~ 8
Mg ms Ak £, i A S R, S TR A
o ARSCEENT Y pH 48 AR 43 G b 5 IR R A 1
B — 0, ESP 5058 43 Globn i 5 f) 28 F | IE 1 R
B AR AT o T KR Y ESP bR o 54, i B 12 M
DX 1) 0 15 35 A X AL 5

3zt i

) & & & 5 &G K&y 48 vk a8
HCO, B+ k™8 . T pH S35+ 5y ik
OB, B0 F F 1 A W B T R AR A o A5 A B
A ROIR I 32 A7 - SRR A R BE 5 )

2) MW B AR — A G — B AR MR R 5T
DX A HEm Ak B B A OGS A, M B S 45 Ak R
&mﬁﬁ#ﬁi%%ﬁ*ﬁ%a&%,ﬁﬁ pH Y 4H ¢ R 4k
N 0. 810, Hk 5 ESP (YAHE R E R 0. 662,

3) 3w ALE bR pH ESP SAR \RSCTA Z[i]
PR B R A R . pH AR kR B (1) B I
AAR NS+ AL FE AT 73 %, R e R A . ESP A
B e A R 2 8¢ A SR AL W BT b B R A
T RSC 7E Ak X [a] 1= A 4 A AS 72 22, 5 40 4 B 1Y)
X I P A 22, TR I A W R R S AR AT o

4) Zid Gt 4y M, S W gE X 3 T AR () A
FE B o BE 1 A S e AL O bR AR TR AL - —— A B
ERER 50% 2247, pH <8.0,ESP <3% ,SAR < 3; 7§
b+ —* Bk 35 B 10% ~ 40% , pH 8.0 ~ 9.5, ESP
3%~35% ,SAR 3 ~40; 0 +—— A PE 35 B < 10% ,
pH >9.5 ESP >35% ,SAR > 40, %br# 5 EH 44
HABTRAL - 3 7> bR B R4 09 xF Bk, DAAE
B X Ak - 35 A e 107 Sk AR AR R Y - g Bk
Oy R HEREAR 98 T Ak + 3 43 G i o L AR A
B TR X SE PR L o

2 % X B
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CLASSIFICATION OF SOIL ALKALIZATION BASED ON HALOPHYTE COVERAGE
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(2 College of Art and Science , Beijing Union University, Beijing 100083, China)
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Abstract Qitai Oasis in Xinjiang has a large tract of sodic alkali soil and was hence selected as a study zone to ex-
plore relationships of halophyte coverage with soil alkalization indices ( pH, exchangeable sodium percentage (ESP) , so-
dium adsorption ratio (SAR) , residual sodium carbonate (RSC), total alkalinity (TA) ). It was found that in the soil of
the study zone, existed large volumes of exchangeable sodium, strongly alkalizing the soil. Halophyte coverage was nega-
tively related to all the soil alkalization indices to an extremely significant extent, especially to soil pH, being the highest
(0.810) , which was followed by ESP. Soil alkalization was the major factor affecting halophyte coverage, which could,
therefore, be used as a good indicator of the former. Based on halophyte coverage as the major index in combination with

some soil alkalizaiton indices, such as pH and ESP, alkalized soil in the study zone was classified. Soils 50% or so in hal-
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ophyte coverage, <8.0 in pH, <3% in ESP and <3 in SAR were classified as non-alkaline soil, those 10% ~40% in
halophyte coverage, 8.0 ~9.5 in pH, 3% ~35% in ESP and 3 ~40 in SAR as alkaline soil, and those <10% in halo-
phyte coverage, >9.5 in pH, >35% in ESP and >40 in SAR as Solonetz. Such classification not only broadens the look
angle of the study on grading of alkalized soils, but also tallies with the local practical situation.

Key words Halophyte coverage; Soil alkalization indices; Classification of alkalized soils



