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Salinity analysis of sandy soil in Ebinur Lake basin
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Abstract: Using the sandy soil from Ebinur Lake basin as study object, the contents of soil total salt and soluble
ions under different conditions of vegetation coverage were measured, and the characteristics of soil salinity were evaluat-
ed by the methods of correlation analysis and principal component analysis. The results showed that the total salt content
of sandy soil was high and quite different among sampling areas, so it showed an extremely strong spatial variability. The
total salt content was positively correlated with the contents of C1~, K* + Na* and SO,*~ at extremely significant level ,
but it was less correlated with the content of HCO;~ . The main anions in sandy soil were Cl1~ and SO,*~ and the main
cations were K™ + Na* , so they were judged to be the characteristic factors of salinization according to principal compo-
nent analysis. The salinization types of sandy soil were mainly chloride-sulfate type and sulfate type.
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Fig.1 Sampling points in study area
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Table 1 ~ Sampling points and the vegetation

RFETS i Z HSUARRAE K S B
Sampling code Latitude Longitude Geomorphological features and main vegetation
1 45°08.497' 82°31.970' By Ly 1 PG RE | 2 AR A A R B
2 45°09.525' 82°37.786' LA R, ERAE R R
3 45°09.524' 82°37.770" TR ME LR, = E AR AR
4 45°13.063' 82°48.893' AR LLHT, 3 E AR AR
5 45°08.862 82°41.869’ TR R ME LR, R B AR
6 45°07.862 82°41.889’ TR MER , AP R TR
7 45°04.315' 82°48.620' R TCAE B
8 45°00.852' 83°01.011’ SCHGIPE AW X, E A ON R
9 45°07.542' 82°37.803' TR R MEN , R R,
10 44°57.310' 82°37.714' PR R MEYR , Ao R AR K3
11 44°58 328’ 82°37.744' TR W RC M VA, 2 B B A 96 563 S5 AL
12 45°10.447' 83°04.913' AR IR, FERP A ARATE 3
13 45°08.973' 83°04.953' HAIR I, FEAEY R
14 44°59 188’ 83°37.260’ RS, B R /N3
15 44°23 .414' 82°28.347' LT e, EEA O EEE S
16 44°40 . 474' 83°34.701' Ba&F S TR TR RE A, FREEAR P R
17 44°30.320' 82°54.274' MY, FEA O EEE L R
18 45°04.315' 82°48 . 620 I JCAE B
19 44°26.306' 82°29.459' WL s, EE A AR
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Table 2 The descriptive statistical characters of soil salinity

F3EER 43 Soil salinity e /IME Max W KAE Min SE-X{H Mean PRiEZE SD BRZRE CV

M/ (gke™) )2 Upper layer 1.24 614.60 61.85 156.12 2.52
Total salt FJZ Lower layer 1.45 39.98 12.56 12.68 1.01
)2 Upper layer 0.06 0.36 0.10 0.09 0.95

C0s* /(g kg™")
T2 Lower layer 0.06 0.09 0.06 0.01 0.12
)2 Upper layer 0.07 29.64 2.14 7.61 3.56

HCO; ™ /(gokg™ )
)2 Lower layer 0.07 0.29 0.15 0.06 0.42
( N [-)Z Upper layer 0.07 59.81 7.64 16.00 2.09

Cl~ /(g kg™

B T2 Lower layer 0.06 14.02 2.52 3.73 1.48
I2JZ Upper layer 0.08 246.85 21.05 62.99 2.99

S04~ /(gkg™")
T2 Lower layer 0.06 14.02 2.52 3.73 1.48
JZ Upper layer 0.13 17.73 3.98 5.20 1.31

Ca“/(g'kg’l)
T2 Lower layer 0.13 4.75 1.63 1.69 1.04
2 N JZ Upper layer 0.05 3.49 0.61 0.95 1.54

Mg * /(g kg™
B TJZ Lower layer 0.05 0.92 0.32 0.26 0.83
2 Upper layer 0.08 295.75 26.33 75.60 2.87
K* ,Na+/(g'kg_])

TJZ Lower layer 0.19 17.48 4.33 5.34 1.23
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Table 3  Covariance matrix

of the principal component factors

Ay WHAFFAEE Tnitial eigenvalues FEIOF-J5 FZEA After extracting and loading square sum
Component AT Total FIHkHE Variance/% R % Accumulation At Total TUHREE Variance/% R % Accumulation
1 4.297 61.387 61.387 4.297 61.387 61.387
2 1.684 24.058 85.445 1.684 24.058 85.445
3 0.634 9.055 94.500 — — —

N RS B S R 2 4 AT LAAS 45—
5 €17 .80,27 \K* + Na* S2E0E 25 IEAH O, FHOC R %R
39 K 0.916.0. 877, 0. 886; 1E 4 — F Wi 4,
HCO; ™ 1Y STk , A5G R ECH 0.914; Ui B % 3 i
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HEAL IS B AH S, 5k T LAASR KD 4 IR 8 &
D ST

Y, = 0.808X, + 0.185X, + 0.916X; + 0.877X,
+0.741X5 + 0.819X4 + 0. 886X,

Y, = 0.448X, + 0.914X, — 0.320X5 — 0.368X,
+0.513X5 — 0.043 X4 — 0.329X;
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Table 4 loading matrix of the principal component factors

55 E RS
Soil salinity Component 1 Component 2
COy%- 0.808 0.448
HCO; - 0.185 0.914
Cl- 0.916 -0.320
S0,2- 0.877 -0.368
Ca®* 0.741 0.513
Mg+ 0.819 -0.043
K* + Na* 0.886 -0.329
TERR 5.2320 0.8150
Contribution of variance
4
HER 5.2320 0.8150
Eigenvalues
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Table 5 Types and classification criterion of soil salinization in Xinjiang
AR R W Fh TR R h
Type of salinization Classification of salinization Saline judgment
HIWrHRiE Criterion B Wbz th itk BREhnife SRR SRER DAL h A
Cl=/(280427) Type Very slight Slight Moderate Serious Saline criterion
pidl]
>2.00 ,%‘,ﬂ:%i <0.15 0.15~0.30 0.30~0.50 0.50~0.80 >0.80
Chloride type
HER _ A AE
1.00~2.00 ﬁ‘m&m ilﬁﬂf/ﬁi <0.20 0.20~0.30 0.30~0.60 0.60 ~1.00 >1.00
Sulfate — chloride type
=3 L/ YR AN
0.20~1.00 I <0.25 0.25~0.40 0.40~0.70 0.70~1.20 >1.20
Chloride — sulfate type
b Tl
<0.20 AR <0.30 0.30~0.60 0.60~1.00 1.00~2.00 >2.00

Sulfate type

T gm i A CHR R LB AR T

Note: The classification criterion is quoted from ‘Xinjiang Agricultural

Technical Manual” .

(F#HZ21971)
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