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Soil denitrification rates in different type riparian zones in Maoershan mountainous region of
China. WANG Qing-cheng CUI Dong-hai WANG Xin-yu LU Yue-dong YAO Qin QIAO Shu-
liang  HAN Zhuang-xing Northeast Foresiry University Harbin 150040 China . -Chin. J. Appl.
Ecol. 2007 18 12  2681-2686.
Abstract Soil samples were collected from forested clear-cut and grassy riparian zones under for-
est background and from forested and barren riparian zones under cropland background in the Mao-
ershan mountainous region of China. The samples were incubated in laboratory and their denitrifi-
cation potentials were determined by nitrate-deduction method. The results showed that under crop-
land background soil denitrification rate was the highest in forested riparian zone and the lowest in
barren riparian zone with the deduction rate of nitrate varied from 46. 79%-91. 13% and 15. 64%
-81.84% respectively. Under forest background soil denitrification rate decreased in the order
of clearcut > forested > grassy riparian zone with the deduction rate of nitrate being 42. 06%—
90.39% 28.24%-85.73% and 21.44%-83.11% respectively. The denitrification rate was
higher in subsurface layer than in deeper layer and the denitrification potential was limited by the
available carbon and nitrate being the greatest in the forested riparian zone under cropland back-
ground.

Key words riparian zone forest cropland soil denitrification.
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135d
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1
Tab.1 NO,; -N and organic carbon contents in soil from
different riparian zones
Riparian NO;"-N mg- kg™ Organic carbon g- kg ™! 135d
e 18.29% 8.63% 7.98%
ype Upper Lower Upper Lower
FFR 8. 85hc 4.17¢ 76. 15ab 51. 14ab 19.17% 8.89% 11. 50%
FCR 20. 87ab 10. 30ab 81.67ab 46. 61ab 13.68% 13.13% 6.10%.
FGR 16. 50b 4.90bc 52.96hbc 29. 56hc 1354d
CBR 4.09¢ 2.78¢ 52. 11be 36. 72abe
CFR 34.08a 13.37a 88.8%a 60.57a 22.83% 17.63% 19. 88%
P <0.05 Different small letters in the same 22.16% 10.76% 15. 68%

column indicated significant difference at 0. 05 level. The same below.

2
Tab.2 Deduction rate of NO; ™ -N in soil from different ri-
parian zones during incubation

Soil Riparian Deduction rate of NO; “-N %
horizons zone
type 1d 3d 5d
FFR 59. 89ab 75.92a 85.73a
Upper FCR 71.39a 78. 11a 90. 39a
FGR 61. 18ab 76.71a 83.11a
CBR 48.22b 71.92a 81.84a
CFR 74. 60a 79. 60a 91.13a
FFR 28.24b 54.40a 71.67ab
Lower FCR 42.06a 62. 04a 74. 84a
FGR 21.44bc 51.76a 62. 45be
CBR 15. 64¢ 50. 56a 58.98¢

CFR 46. 79a 62.30a 76.67a

3
Tab.3 Deduction rate of NO; ™ -N in soil from different ri-
parian zones under glucose addition

Soil Riparian Deduction rate of NO; “-N %
layer zone
type 1d 3d 5d
FFR 77. 88a 84.55b 93.71a
Upper FCR 85.07a 91.24ab  96.49a
FGR 80. 35a 85.60ab  94.6la
CBR 49.94b 79. 34b 86.79b
CFR 89.26a 93.32a 96.49a
FFR 51.07ab  72.03bc  91.55a
Lower FCR 57.15ab  75.53b 92.20a
FGR 43.60b 62.52bc  78.13b
CBR 37.35b 61. 10c 76.73b
CFR 63. 13a 91.24a 93.54a
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15.09% 13.49% 17.36%.
1
354d 14. 66%
13.72% 5.36% 1.72%
7.42% 4.95%.
135d
16.34% 28.94% 16.87%
21.71% 10.54% 17.75%.
135d
P <0.05
39.32% 13.98% 9.70% 25.78% 30.14%
16.81%.
135d FCR > FGR
> FFR P>0.05 .
135d
FCR > FFR > FGR
5
P <0.05
P>0.05 .

CFR > FCR >
FGR > FFR > CBR CFR > FCR > FFR >
FGR > CBR

1d

3.4

135d
23.18% 20.14%  8.45%
47.04% 34.68%  23.10%
34.48% 22.26%  13.08%
58.76% 40.50%  25.74%
30.53% 18.67%  14.87%
55.30% 39.02%  34.33%
135d

23.60% 18.90%

7.93% 50.03% 35.61%

4
Tab.4 Deduction rate of NO, " -N in soil from different ri-
parian zones under potassium nitrate addition

Soil Riparian Deduction rate of NO; “-N %
layer zone
type 1d 3d 5d
FFR 94. 07ab 98. 18a 98.8la
Upper FCR 94.57ab 98. 25a 98. 84a
FGR 91. 71be 95.38b 97.98a
CBR 86. 94c 93. 68b 96. 46b
CFR 98.20a 98. 50a 99. 06a
FFR 87. 00ab 94.90a 97.41a
Lower FCR 89. 10a 96. 72a 97.9%4a
FGR 76. 74bc 90. 78a 96. 78a
CBR 66. 68¢ 79.52b 96. 26a
CFR 96. 82a 97.91a 98.87a
22.20% 38.72%
21.76% 14. 62% 51. 04%
28.96%  37.28% 2
4 .
4
135d
FCR > FFR > FGR 3d
P <0.05 P >0.05
FCR > FFR > FGR
1d P
<0.05 P>0.05 .
135d
P <0.05
11.26% 4.82% 2.60%
13d
P <0.05 30. 14%
18.39% 5d
P>
0.05 .

CFR >FCR > FFR > FGR > CBR

1d
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