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Fig. 1 Content and distribution of available zinc throughout
Hexi oasis irrigation district
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x1 HELRESBETFRBEVNEISHIL
Table | Contents of salt ions and available zinc in topsoil
() (g/kg) (g/kg) (mg/kg)
HCO; Cl SO; Ca* Mg* K" Na"
16 0.339 0.437 1976 1314 0.226 0.167  0.209 4.668 0.546
14 0.413 0.767 2996 2.186 0.360 0.242  0.397 7.361 0.463
11 0.521 1.445 4.103 2.787 0.617 0.280 1.013 10.766 0.379
2.2 Na'
2.2.1 Ca® Mg
( 2A) Ca** 0.152 ~ 76.8% 55.0% K
4.588 g/kg 2.007 g/kg 30.5% K"
64.8% Na* 0.128 ~2.112 g/kg
0.489 g/kg 15.8% Mg** 2.2.2
0.122 ~ 0.955 g/kg 0376 ghkg  12.2% ( 3A)
K" 0.122 ~ 0.375 g/kg CO; HCO, 0.195 ~ 0.711 g/kg
0.223 g/kg 7.2% 0.413 g/kg 10%
cr 0.884 ~ 4.320 g/kg
0.820 g/kg 20% SO
( 2B) Na' 0.263 ~ 9.696 g/kg 2.894 g/kg
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( 2 HCO;, HCO; (x;) CI'(x,) SO;
Mg** Na' Cl Ca*" K' (x3) Ca®(xs) Mg (xs) K'(x¢) Na'(x7)
SO; (A-Zn )
Mg” HCO, Na' . F=0.922
K CI Ca” sOf 3 F=4738 P 001
HCO, SO; Ca** Mg*™ K'
Cr Cr .
Mg™ K' Na’ SO;  Ca” Mg" Na’ = 0.720 6 — 0309 4x;— 0278 5x,+ 0.086 6x;—
Ca*  Mg* Mg K" Na' K" 0.117 5x4— 0.432 7xs— 0.234 9x5— 0.215 61
Na* 7
92.23% HCO;,
Mg®" Na® (P 0.01) CI' Ca*
K" (P 0.05)
2.3.2
2 TEANHA=EESRRSBFREINEXLRL
Table 2 Correlation coefficients between contents of available zinc and salt ions
HCO; cr SO: Ca™ Mg* K" Na* A-Zn
HCO; 1
Cl -0.354 7" 1
SO; -0.699 2" 0.247 5 1
Ca** -0.739 6™ 0.1853 0.942 3™ 1
Mg** —0.786 0™ 0.654 0™ 0.754 77 0.683 6™ 1
K -0.538 5 0.7513" 0.282 5 0.187 5 0.613 5" 1
Na' -0.286 5 0.862 2" 0.493 6™ 0.172 4 0.562 7" 0.697 3™ 1
A-Zn -0.701 6™ -0.340 6" 0.266 9 -0.3157" —0.747 4™ -0.368 3" ~0.650 4™ 1
* P 0.05 *ok P 0.01
2.3.3
(3
3 3 Mgt
04327 CI' SO; Ca* K" Na'
I3 ITERIBEFHEYESEXMHBRERE
Table 3  Path coefficients of the effects caused by soil salt ions on available zinc content
HCO; cr SO; Ca* Mg** K Na*
HCO, -0.309 4 - 0.109 7 0.216 3 0.228 8 0.243 2 0.166 6 0.088 6 1.053 4 0.0777
cr 02785  0.0988 - -0.0689  -0.0516  —0.1821 —02092 02401 —0.6532
SO? 00866  —0.0606  0.0214 - 0.081 6 0.065 4 0.024 5 0.042 7 0.175 1
Ca> -0.1175  0.089  —0.0218 —0.1107 - -0.0803  -0.0220  —0.0203  —0.1682
Mg** 04327 03401  -02830 -03266 —0.2958 - 02655 -02435 -1.0742
K* 02349 01265  -0.1765  —0.0664  —0.0440  —0.144 1 - —0.1638  —0.468 3
Na* 02156  0.0618  -0.1859  -0.1064 —0.0372 —0.1213  —0.1503 - —0.539 4
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(-1.074 2) Mg** ( 4
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2.3.5
CI” K* Na R’
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R’ 68% Cl K" Ca™
2.3.4 SO}

R4 BEHOBTERESWHRERY

Table 4 Determinative coefficients between path analyses of salt ions

HCO; Cl o Ca** Mg* K* Na®
HCO; 0.0957 0.024 1 0.093 6 0.104 7 0.118 3 0.0555 0.0157
Cl 0.077 6 0.009 5 0.005 3 0.066 3 0.087 6 0.1153
SO; 0.007 5 0.0133 0.008 5 0.001 2 0.003 7
Ca* 0.013 8 0.0129 0.001 0 0.000 8
Mngr 0.187 2 0.1409 0.118 6
K* 0.0552 0.0537
Na* 0.046 5

®5 TEANBFHENHESENRTERE R HTH

Table 5 Contribution of salt ions to determinative coefficient R of soil available zinc content

HCO; Cl SO; Ca* Mg** K" Na*
R? 0.217 1 0.094 9 0.023 1 0.037 1 0.323 4 0.086 5 0.140 2 0.9223
3
0.289 ~ 0.736 mg/kg 0.473 mg/kg
(0.5 mg/kg)
pH
-4 pH K24 8.5 LA
- [29-34] b, ARERETS 10.0, BIEAREES AR E 0
Hajiboland [ pH CaCo; HCO, Mg®" Na'
CI ca** K' (4]
Lu CaCO, 36
HCO; SO}
[35]

pH
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Correlation and Path Analyses of Available Zinc Contents and Salt
Ions in Saline Fluvo-aquic Soil of Hexi Oasis Area

YANG Sicun, HUO Lin, WANG Chengbao, JIANG Wanli

(Institute of Soil, Fertilizer and Water-saving Agriculture, Gansu Academy of Agricultural Sciences, Lanzhou,
Gansu Scientific Observing and Experiment Station of Agro-Environment and Arable Land Conservation, Ministry of
Agriculture, Lanzhou 730070, China)

Abstract: Typical saline fluvo-aquic topsoil samples (0-20 cm) were collected under the conventional cultivation of maize
in Ganzhou district and Linze county of Zhangye City in Hexi oasis irrigation area, the characteristics and correlation of the
contents of available zinc and salt ions as well as the effects of various ions on the content of available zinc were studied with the
method of path analysis. The results showed that available zinc content ranged from 0.289 to 0.736 mg/kg with an average of
0.473 mg/kg and a variation coefficient of 18.68%. Available zinc contents of more than 70% of the studied soil samples were
lower than the deficient level (0.5 mg/kg). Available zinc content had negative correlation with salt content, it was extremely
significantly correlated with the contents of HCO;, Mg®* and Na®, and significantly correlated with the contents of CI-, Ca*" and
K", but not significantly correlated with the content of SO} . Mg®* showed strong direct and indirect negative effects on available
zinc content, HCO; showed more strong direct negative effects and strong indirect positive effects; CI", K" and Na* showed more
strong direct and indirect negative effects, SO showed mild direct and indirect positive effects, Ca®" showed mild direct and
indirect negative effects. Mg®*, HCO; and Na* were the three dominant affecting factors on available zinc contents, and they in
total decided 68% more of the determinative coefficient R”.

Key words: Saline fluvo-aquic soil; Available zinc contents; Salt ions; Correlation analysis; Path analysis
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