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Abstract; In this paper, the denitrification intensity data of 197 groups are screened out according to 3955
papers on the vadose zones published from 1970 to 2017. Based on the meta-analysis, the spatial distribution
of denitrification intensity in typical ecological types (horizontal) and different sampling depths (vertical) is
studied emphatically, the main factors of denitrification intensity in the vadose zone are analyzed and their
function relations are studied. The regression function is used to obtain the denitrification intensity relation of
the vadose zone. The results show that in the horizontal direction, the distribution characteristics of
denitrification intensity of O ~0.5 m in the vadose zone are significant, which are sorted from big to small as
follows; forest (8.03 +£0.21 mg/(kg-d) ), farmland (3.54 £0.08 mg/(kg-d) ), grassland (3.38 +0. 12
mg/(kg-d) ), wetland (2.32 £0.23 mg/(kg-d)), and desert (2. 15 £0.56 mg/(kg-d)). In the vertical
direction (within 6 m), the denitrification intensity of each ecological type is of the “S” type with the
increasing depth. There are some differences in the main controlling factors of the denitrification intensity in

the vadose zone under different ecological types and sampling depths, including clay, organic matter, total
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nitrogen, nitrate nitrogen and available phosphorus. The regression equation between the denitrification

intensity and the main controlling factors in the vadose zone is given.
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Table 1 Statistics of the denitrification intensity and physicochemical properties in the vadose zone

bR, IR, AR/ WERS AR/ HEBY mE . Gk
SFr Eibi/ % H 14 TR/ C
B kg a 1) P PR eke)) (kg™ (meekg~) (me-kg™)) (gokg-)) (Nem-T) R % i
FEAR 197 161 154 134 132 85 81 125 117 126 120
Wl 2.67 16.33 6.53 10. 06 2.33 44.76 7.38 1.44 1.35 5.86 20. 60 21.35
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Fig.1 Technical flow chart
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Table 2 Spatial distribution of denitrification intensity in vadose zone

/(mgekg'ed™")

A B 0~0.2m 0.2~0.5m 0.5~1m 1~3m 3~6m
L8] 3.38 £0.12(24) 1.54 +0.55(10) 1.13 +0.48(10) 1.81 £0.66(7) 0.08 £0.03(7)
A< 3.54 +0.08(31) 3.32+0.26(9) 1.30 +0.08(7) 2.63 £0.53(7) 0.23 £0.06(7)
i 2.32+0.23(12) 0.44 £0.31(7) - - -

FOgN 8.03 £0.21(14) 4.22 £0.22(12) 1.36 £0.11(6) 2.07 £0.71(6) -

fugr 2.15+0.56(9) 0.41 £0.34(6)

0.04 £0.05(6)
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Table 3 Spearman correlation between the denitrification intensity and physicochemical properties in the vadose zone

AE S BE/m RkL pH HHLB 2R [GESEN HA AR foxsin C/N EES L
0~0.2 0.82*(19) 0.02(17) 0.35(11) 0.09(11) 0.81* (11) 0.30(6) 0.55(6) 0.27(11) 0.53(6) 0.18(11) 0.33(9)
0.2~0.5 0.81*(9) 0.54(9) 0.41 (8) 0.09(8) 0.88"(8) 0.20(6) 0.43(6) 0.32(8) 0.45(6) 0.22(6) 0.25(6)
B 0.5~1  0.67(9) 0.23(9) 0.56(7) 0.11(7) 0.55(7) 0.11(6) 0.21(6) 0.13(6) 0.33(6) 0.33(6) 0.35(6)
1~3 0.53 (6) 0.26(6) 0.33(6) 0.94*(6) 0.51(6) - 0.11(6) 0.17(6) 0.31(6) 0.43(6) 0.34(6)
3~6 0.11(6) 0.62(6) 0.53(6) 0.60(6) 0.53(6) - - 0.25(6) 0.10(6) 0.46(6) 0.24(6)
0~0.2 0.67*(21) 0.37(19) 0.25(15) 0.02(13) 0.74* (13) 0.35(6) 0.26(9) 0.18(9) 0.22(9) 0.17(11) 0.34(9)
0.2~0.5 0.43 (7) 0.44(6) 0.32(6) 0.68(6) 0.66(6) 0.23(6) 0.94*(6) 0.16(6) 0.65(6) 0.43 (6) 0.37(6)
KH 0.5~1  0.77(7)  0.51(7) 0.78*(7) 0.85%(7) 0.82(7) 0.13(6) 0.95™ (6) 0.13(7) 0.39(6) 0.53(6) 0.32 (6)
1~3 0.69(7) 0.32(6) 0.66(6) 0.53(6) 0.53(6) 0.18(6) 0.66(6) 0.33(6) 0.31(6) 0.45(6) 0.15(6)
3-~6 0.66(7) 0.49(6) 0.55(6) 0.24(6) 0.25(6) - 0.38(6) 0.16(6) 0.60(6) 0.43(6) 0.05(6)
B 0~0.2 0.77(8) 0.33(8) 0.07(6) 0.36(6) 0.52(6) 0.57(6) 0.66(6) 0.31(6) -0.14(6) 0.65(8) —0.46(6)
0.2~0.5 0.86*(7) 0.20(7) 0.86*(6) 0.71(6) 0.71(6) 0.21(6) - 0.38(6) 0.33(6) 0.56(6) 0.33(6)
0~0.2 0.77°(9) —0.20(9) 0.88* (8) 0.14(8) 0.74* (8) 0.29(6) 0.05(6) 0.18(6) 0.53(6) 0.01(6) 0.38(6)
i 0.2~0.5 0.68(8) 0.31(8) 0.75(6) 0.01(6) 0.94*™(6) 0.09(6) 0.10(6) 0.21(6) 0.63(6) 0.18(6) 0.23(6)
i 0.5~1 0.53(6) 0.51(6) 0.68(6) 0.13(6) 0.86*(6) -0.05(6) 0.12(6) 0.35(6) 0.33(6) 0.51(6) 0.23(6)
1~3 0.66(6) 0.43(6) 0.56(6) 0.15(6) 0.56(6) - - 0.08(6) 0.45(6) 0.23(6) 0.11(6)
0~0.2 0.95%(7) 0.34(7) 0.32(6) 0.54(6) 0.36(6) 0.11(6) - 0.54(6) 0.44(6) 0.13(6) 0.12(6)
WEE 0.2~0.5 0.66(6) 0.31(6) 0.23(6) 0.12(6) 0.12(6) 0.11(6) - 0.23(6) 0.15(6) 0.13(6) 0.12(6)
3~6 0.35(6) 0.28(6) 0.22(6) 0.08(6) 0.10(6) - - 0.21(6) 0.12(6) 0.07(6) 0.07(6)
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Table 4 Regression analyses of the denitrification strength and physical and chemical properties of the vadose zone
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T 0.2 ~0.5 m A ILoRE Fkr kiR y= —10.28 +0.266x, -0. 028x,” 0.858 9.77
T 1 ~3 m AR 25, kit y=0.265 - 1. 73x; +2. 8x;° 0.977 63.21
AGHI 0.2 ~0.5 m A AbiR EER S fh4k Iny =6.1-0.432/x, 0.979 188.97
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ZEPR0 ~0.2 m JANALIR HHLE Tk y=4.33 =2.96x;5 +0. 195> 0.979 116. 82
FEMK0.2 ~0.5 m AL E HAA E29da y= -25.93 +1.05x, 0.948 72.93
YPIE 0 ~0.2 m SR LsR Fhkr iy qiiE y= —=0.17 +0. 046x, +0. 002x,> 0. 856 23.87
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Table 5 Denitrification intensity with different media types of the vadose zone

) R Ak B R/
B s Wik EARM OWREEM WTERE | Ry :
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Colbourn et al 19842 Hi[H Oxford B B, - WE+ 2
Egginton and Smith, 19862 [ Edinburgh WA il - i) 28
, . 0~0.3 i+ 1.35
Cannavo et al , 2004125] W E Avignon N [l fi; Zon g v A H 0.3~0.6 bR 0. 034
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Beggs et al, 201112 28 California A - 0.23 ~0.3 W+ 0.27 ~0.448
0.45 ~0.55 b+ 0.26 ~0.442
0.4 ~0.85 AR RE+ 0.514
1.2~1.4 RRANES 0.04
Peterson et al,2014['4] Hiv6 2% Lincoln B A 2.05~2.35 WHEEH L 5%+ 0. 156
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