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Available Zinc Content and Related Properties of Main Soil in the Loess Plateau
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Abstract: Total soil zine, available zinc and other soil properties were measured to determine their distribution and to identify factors affect—
ing their variability in different regions of the Loess Plateau. Results showed that total soil zinc was mostly within the range 50~100 mg*kg™.
For available zinc, 20.7% of the soil samples was lower than the critical value (0.5 mg*kg™) and 37.9% beneath the low level (0.5~1 mg-kg™).
Power functions, linear and exponential regression equations were established to study the relationship between available zinc with other soil
properties. For the Loess Plateau soils, soil available zinc was positively correlated with total zine, total nitrogen, total phosphorus, and or—
ganic matter. A significant negative correlation existed with soil pH. Power functions fitted better between available zinc and total nitrogen or
soil organic matter. The regression equations were lg¥'=0.143 3+0.677 9 1gX (r=0.694 8)and 1g¥=0.965 6+0.795 9 1gX (r=0.774 5), respective—
ly. The relationships between soil available zinc and total zine, total phosphorus and pH could be expressed by exponential functions. The re—
gression equations were lg¥'=-1.006 1+0.012 6X(r=0.654 9), 1g¥Y'=-0.534 8+0.086X (r=0.480 7), lg¥'=5.021 4-0.607 3X (r=-0.583 4), respec—
tively. The results of path analysis indicated that the direct acting coefficient of soil chemical and physical factors on soil available zinc was in
the following order: total nitrogen>total zinc>pH>total phosphorus. N—direct path coefficient was biggest and had the greatest direct effect on
the soil available zinc.
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Table 1 Main properties of the soils

RFES RHE e R LR pHIH DS W e =31 e R AL pHIH
GIE A+ 68.03 0.61 9.12 8.40 [ J5E YRR 76.00 0.53 6.10 8.35
el Byt 84.70 0.80 7.01 8.44 T e SR 79.68 0.73 13.03 8.19
Kl T+ 63.18 0.28 2.93 8.85 SEHIN Lifa) 1 66.65 1.63 14.51 8.40
LA ®+ 71.83 1.37 15.58 8.23 (EBS R+ 86.95 0.97 16.64 8.25
LK A+ 25.85 0.23 2.01 8.64 /N Rt 77.38 0.95 5.19 8.09
Tk 2+ 105.00 3.50 14.46 8.40 N THA 42.00 0.31 1.95 8.78
il H+ 89.20 0.49 8.94 8.89 A bt 57.25 0.75 5.81 8.50
il A+ 86.08 0.95 8.20 8.87 bk g+ 72.7 0.72 4.46 8.30
il a+ 83.83 0.47 6.77 8.40 i w -+ 67.00 0.38 2.57 8.61
Al WA+ 82.43 1.32 17.23 8.35 et W+ 82.08 2.35 6.98 8.24
=0l g 74.63 0.80 5.24 8.47 E) st 89.73 3.07 33.75 7.92
22 Y3ZE 73.75 1.08 18.16 8.33 FAY #+ 99.95 1.49 15.77 7.97
P 71+ 75.83 1.58 12.33 8.32 W pigiih 74.45 0.51 10.67 8.18
[ 55 Byt 65.78 1.22 8.31 7.74 K Byt 86.60 1.39 13.58 7.95
Ji] 5 g 85.55 1.34 11.36 8.31
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Figure 2 Total soil zinc and available zinc
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Figure 1 Content and distribution of total and available zinc

throughout the Loess plateau
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Table 2 Regression equations for soil properties and available zinc contents
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PRI eV
X Y=0.031 8X-1.276 7(r=0.559 6™
HHUTT  ¥Y=5.740 5X+4.006 4(r=0.673 3™
A Y=0.019 3X+0.009 2(r=0.409 4°)
Ko Y=1.207 9X+0.338 3(r=0.619 9"
pHIAE  Y=-1.243 5X+11.489(r=—0.449 7"

1g¥=-3.096 9+1.640 31gX(r=0.631 57)
1gY=0.965 6+0.795 9lgX (r=0.774 57
lg¥=-1.287 4+0.714 5lgX(r=0.388 5)
1g¥'=0.143 3+0.677 9lgX (r=0.694 87)
1g¥=10.699-11.6381gX (r=—0.581 07)

TR FRER %L
1g¥=-1.006 1+0.0126X(r=0.654 97)
15¥=0.652 9+0.245 8X(r=0.635 5%)
1g¥=-0.534 8+0.086X (r=0.480 7")
15Y'=0.351+0.472 7X(r=0.644 57)
1gY=5.021 4-0.607 3X(r=—0.583 4"

T O A I E R DE R B, * 3R a=0.05 BEKT-,#* FR 0=0.01 BEKF,n

=29, Y FARUEF A, X AR R

Values in brackets are correlation coefficients of the equations, * and ** indicate 0.05 and 0.01 significant level respectively, n=29, Y :available Zn, X :soil property.
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Figure 3 Regression of exponential functions between total P, pH

and available zinc
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Figure 4 Regression of power functions between soil organic

matter, total N and available zinc

2.3 I TIEFENERZRNBERS T
18 72 4347 (Path analysis) A2 38 15 X [ 28 5 i K A5
gt 22 [ AR DG A3 ik S BIF 5 PRL A 5 8 A X E S o Kk
Uiods MIUpredib= A0 e X2 SR e RS GRS e R S 4
BESEAT RIS I AR LA 2 : Y=3.136 9+0.016 4
X,-0.003 48X,+0.756 3X5-0.425 7X,, HHy HARK
BELX X X, X A0 e | 8. 2% pH
(B, BRI B B Z /K- (F=5.219 5, Significance
F=0.003 6), Ut i A2 3 i B 2 S0 SR i 4
RN, BREEHET X, X, X, X, SAREE Y
() B3 38 42 R0 0 :0.331 6.-0.073 7.0.388 1
F1-0.153 9, MASFZMR PR 1 X A5 R B 52 i) ()38 78 2R 80
AT RS M AR B R MIBUFAR I : RS>



902 G656« B e D T A A S S TR R

20084 5 H

PE>pH>2Eo BT AEIREE v I - R A E F AR 23
BNFORE , BIRET AL B, AT LA i
FRAARUE, RO RS

3 it

(1) PR B 4 e & R B AL 50~
100 mg kg™ Z[H],*F-¥I{E K 75.65 mg kg™, A SUEELE
0.5~2.0 mg-kg Z[A],*FHIEH 1.096 mg- kg™, & FEAH
PO i

Q) R AR S H A A e
BLTT A RE S i A IE AR i S 48 pH (A
B EE G

Q) HHEAT RS A A0k pH (AR SEE
FHFEBORRE R U= 5 R o] AR fL 4, e R AR el 051
FEFT LA 2R ORI LT AR G

(4R HTR I, A REE R N - 2 E X R
RV () BBV FH e I S, BRIVt FH U T L B R fin
(A R

S 3

[1] Curtin D, Smillie G W. Soil solution composition as affected by liming
and incubation|J]. Soil Sci Soc Am J, 1983, 47(4):701-707.

|2] Meers E, Unamuno V R, Du Laing G, et al. Zn in the soil solution of un—
polluted and polluted soils as affected by soil characteristics|J]. Geoder—
ma, 2006, 136:107-119.

(3] i, 22k, X 4F, A I A HLAE AP AL X 3 I - e
AR (). REEE ], 2005, 36(3): 395-397.

YANG L J, LIT L, LIU Y, et al. Effect of long—term fertilization on the
availability of Zn in vegetable soil[J]. Chinese Journal of Soil Science, 2005,
36(3):395-397.

[4] SR, /M, 45 B S TR N AL BKCER e R
i AR ). R TR SIERREE, 2001, 7(4): 391-396.
ZHANG S X, WANG X B, JIN K, et al. Effect of different N and P levels
on availability of zinc, copper, manganese and iron under arid condi—
tions[J]. Plant Nutrition and Fertilizer Science, 2001, 7(4):391-396.

|5] Atanu Basak, Mandal L. N, Haldar M. Interaction of phosphorus and

molybdenum and the availability of zinc, copper, manganese, molybde—

num and phosphorus in waterlogged rice soil [J]. Plant and Soil, 1982,
68:271-278.

[6] IR, RS H RS PR TR ISR (1], AL, 2001,
20(3):58-63.

ZENG Z H. The relationship between agricultural ecology environment
and the zinc element in soil environment[J]. Jilin Geology, 2001, 20(3):
58-63.

[7UAEAR, A8 s, U . AUREAC BAE D SR R A I 52 ).
AV FREERLF2E], 2004, 23(2):209-212.

HE Z J, HUA L, HONG C Q. Effects of interaction between nitrogen and
zine on forms of zinc in Yellow—Brown soil[]]. Journal of A gro—environ—
ment Science, 2004, 23(2):209-212.

(81X, RHIE. T R A LA M. JU5: ARk AL, 1991.
LIU Z, ZHU Q Q. Agrochemistry of microelements [M]. Beijing: Agri—
culture Press, 1991.

(9] AR &+ S SR M. B3 Al RAL, 1985.

ZHU X M. Soil and agriculture in Loess Plateau [M]. Beijing: Agricul—
ture Press, 1985.
[10] RAFAL, 32 3k, KRR, 45, B0 IX R Id yO R 1AM S TUIE
SOVE[)). HHEE L, 1991, 28(3): 317-326.
YU CZ,PENG L, LIU Y H, et al. Content and distribution of trace ele—
ments and fertilizer efficiency in soils of loessal region [J]. Chinese
Journal of Soil Science, 1991, 28(3):317-326.

[11] B AR, FVT R Db R 7K b 2# e R T SRR SO ).
2R, 1996, 70 (3): 262 -269.

ZENG Z H. The background features and formation of chemical ele—
ments of groundwater in the area of the middle and lower beaches of the
Yangtze river{M|. ACTA GEOLOGICA SINICA, 1996, 70(3):262-269.

[12] K2 B, B 58, AR, 45, SR B A I A 552 i Fg 0T 5 3
JE(J]. VEACAMBIE K224 (A ARBERR), 2006, 34(5): 114-118.
ZHANG HM, LV J L, XU M G, et al. Advances in soil properties’ ef—
fect on zine adsorption[]]. Jour of Northwest Sci—Tech Univ of Agri and
For(Nat. Sci. Ed.), 2006, 34(5):114-118.

[13] X2, XL, X 55, 45 AN TRt XA RV IR L i
AREFERFE )], TR A K244, 2005, 39(4):472-476.
LIUZZ, 11U S L, LIU F, et al. The effects of phosphate on adsorption
and desorption of available zinc in calcareous soil [J]. Journal of Henan

Agricultural University, 2005, 39(4) :472-476.



