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, Tab.2 Denitrification rate of agniculture headwater ditch
C D, o
BN 43,11 0. 51 15. 96° 14. 89
18 81 2. 05 10. 26" 6. 16
. 30. 79 1 51 16, 33° 14. 49
0.8 mgem*?e+«h', 9. 39 0. 31 4. 46¢ 4,76
0.30 mge*m *+h!, * 2 , .
2] (p=<<0.05),
21 91~35.87 pyg+m * « h'! s
((40, 251 97) mg+m 2« h 1),
33
50 . 25
O [ st . (IR,
11. 25 0L e 20k b
mgem *+h!, 25. 6 '
30 F 15 F
mgem *+h’', 3 34 |
mgem *+h!, 1 62 20 b 10
mg+m *+hl, =) sLoa a
LI =l ] [
> > > . s LH20H 4H11H 7H6H 10HI15H LH20H 4H11H 7H6H 10HI15H
S 40 12 -
D 5 Ak . i
o A‘] L
S wf o +H
X 8 r
7 >4 >1 >10 0l _ d
(p< nl
0. 05)., 4 10+ b
h L
1 _ .
9 0 |- ! ! |_|!—| 0 A;l l:n'_)_l
(p<<0.05), 4 7 1H20H 4H11H 7H6H 10H15H 1A208 4H11H 7H6H 10HI15H
o 1 (p=<<0.05)
4 Fig.1 Seasonal variations of denitrification rate in different wetting and
. drying area in agricaltural head water ditch
R 7 9 , 1 1 (p<
0. 05), 7 o s
o 7 s
o ’ - ’ 6 o
[24] y ,
) 7 s 7 o 7
3.4
[11-14]
o b 1’
82 25%, 0 3 F1 s
TN,NO; -N NO; -N , Fl o ,

NOj; -N NOj; -N.TN (p<<0.05)C  2),



170 ( ) http://www.cqnuj.cn 33
NO; -N —ash 45 L .
X T y=1.945+0.93 . " . y=0.03x%-2.29x+45.90
. R*=0.836, ])<0.01 R2=0.334, p<001
'= 30 oFp "
o
g
3 ZI5F I5r
4
[25] > OFf o0k
o = Il Il Il Il Il ] L L 1 1
F2 X 0 1 2 3 4 5 15 30 45 60
PIBWINO, -NIKEE/ (mg - kg™!) TIBWIDOCHEE/ (mg « kg™")
’ k2 =45t . as5r .,
, - y=6.17x*-34.91x+54.18
L y=3.83+3.40 R2=0.673, p<0.01
Z 30l R=0.591, p<0.01 30 F
g
, Z
B 15 + 15+
g
= .,
° TE 0L & ‘-- ok
F3 N(): _N, DOC 2<‘ 1 1 1 L 1 L L " L L ]
o 0 2 4 6 8 0 1 2 3 4 5
DOC. F3 IKHENO, —NVREE/ (mg + kg™!) KIEDOCHE! (me - ke )
DOC s
DOC T 45E =401t . 451, i
- : R2=0.707, p<0.01 y=1.012>-10.65x+27.19
0~38 17 mg * kg 5 R?=0.604, p<0.01
B30t 30 -
=19
g
, DOC = st 51k
38 17 mg « kg™ ', )
S
; £ 0f 0Fr
. 'i( 1 1 1 1 1 ] 1 1 1 1
DOC 0~ 0 2 4 6 8 10 0 2 4 6 8
2 83 mg . Lf] Zk'M:TNY;&E/ (mg . kgil) 7J(H:C/N
’ 2
DOC 2 83 mg * Fig.2 Correlation between denitrification rate and sediment and water
L=t
; Py O’\’5. 27 ’
5 27 , DOC (p<<0. 05),
[26]
b b o
NO; -N .
3
° Tab.3 Component watrix
4
1 2 3
i) (0. 31~
., o TN (water) 0. 955  —0. 096 0. 035
43 11) mgem ° « h o
NOj; -N (water) 0. 954 —0.127 —0.023
’ C/N (water) —0.785 —0.462 —0,191
2 ‘ NO; N (sediment) 0. 683 0.064 0,604
DOC (water) —0. 632 —0. 297 0. 503
’ ; ’ NH; N (water)  —0.042 0,766 —0. 438
) ° NH{ N (sediment) —0. 139 0.752  —0. 011
3 R
DOC (sediment) —0. 428 0. 569 0. 644




171

[1] Moore M T,Bennett E R,Cooper C M,et al. Transport and
fate of atrazine and lambda— cyhalothrin in an agricultural
drainage ditch in the Mississippi Delta, USA[]]. Agricul-
ture Ecosystems & Environment,2001,87(3):309-314.

[2] Kroger R, Holland M M, Moore M T, et al. Hydrological
variability and agricultural drainage ditch inorganic nitrogen
reduction capacity [ J ]. Journal of Environmental Quality,
2007,36(6) :1646-1652.

[3] Smith D R, Huang C. Assessing nutrient transport follow-
ing dredging of agricultural drainage ditches[]]. Transac-
tions of the Asabe,2010,53(2):429-436.

[4] McClain M E, Boyer E W, Dent C L, et al. Biogeochemical
hot spots and hot moments at the interface of terrestrial
and aquatic ecosystems[ J]. Ecosystems, 2003, 6 (4); 301-
312.

[5] Pina O E, Alvarez C M. Denitrification in aquatic environ—
ments:a cross-system analysis[ J]. Biogeochemistry, 2006,
81(1):111-130.

[6] Seitzinger S,Harrison J] A,Boshlke J K, et al.Denitrification
across landscapes and waterscapes:a synthesis[ ] ]. Ecologi-
cal Applications,2006,16(6) :2064-2090.

[7] Mulholland P J,Helton A M,Poole G C,et al.Stream deni-
trification across biomes and its response to anthropogenic
nitrate loading[ J].Nature,2008,452(7184) :202-246.

[8] Hill A R, Sanmugdas K.Denitrification rates in relation to
stream sediment characteristics[J ]. Water Research, 1985,
19(12) :1579-1586.

[97] Garcia R R, Pattinson S N, Whitton B A.Denitrification in
river sediments; relationship between process rate and
properties of water and sediment[ J]. Freshwater Biology,
1998,39(3) :467-476.

[10] Packman A I, Salehin M.Relative roles of stream flow and
sedimentary conditions in controlling hyporheic exchange
[J].Hydrobiologia,2003,494(1-3) : 291-297.

[11] Jeroen de Klein. From ditch to delta, nutrient retention in
running waters[ D]. Wageningen: Wageningen University,
2008 ,1SBN:978-90-8504-930-2.

[12] Matthew R O,Mark B D,Bruce L R.Influence of geomor-
phological variability in channel characteristics on sedi-
ment denitrification in agricultural streams[]J].Environ
Qual,2006,35:2103-2112.

[13] Annelies ] V,Wilco J J.Jeroen J] M, et al.Effects of aquatic
vegetation type on denitrification [ ] ]. Biogeochemistry,
2011,104(1-3) :267-274.

[14] Roley S S, Tank J L, Williams M A.Hydrologic connectiv-

ity increases denitrification in the hyporheic zone and re-
stored floodplains of an agricultural stream/[]].Journal of
Geophysical Research Biogeosciences,2012,117(G3) ; 184~
192.
[15] , , .
Ll ,2006,24(5) :601-606.

Zhu B,Wang T,Xu T P,et al.Non— point-source nitrogen
movement and its environmental effects in a small water-
shed in hilly area of purple soil[ J].Journal of Mountain
Science,2006,24(5) :601-606.

[16] Bernot M J, Dodds W K, Gardner W S, et al. Comparing
denitrification estimated for a Texas estuary by using a-
cetylene inhibition and membrane inlet mass spectrometry
[J]. Applied &. Environmental Microbiology, 2003, 69
(10) :5950-5956.

[17] , . . N.O

[Jl ,2009(6) :723-729.
Zhang H H, Zhang Y M, He P ].Control and pattern of
N, O emissions from constructed wetlands treating landfill
leachate[ J]. Research of Environmental Science,2009(6) ;
723-729.

[18] Unger S,Maguas C,Pereira J S,et al. The influence of pre-
cipitation pulses on soil respiration— assessing the “birch
effect” by stable carbon isotopes[]J].Soil Biology &. Bio-
chemistry,2010,42(10) :1800-1810.

[19] , , ,

[J. ,2014,51(2) :342-350.
Wang Y,Song X S,Wang J,et al.Effect of drying—rewet-
ting alternation on soil carbon pool and mineralization of
soil organic carbon[J].Acta Pedologic Sinica,2014,51(2) ;
342-350.
[20] . , ;
(] .2014,34(3) :358-64.

Xi M.Kong F L,Lii X G,et al.Nutrient variation in water
and sediments of ditch wetlands and their effects on envi-
ronment in Sanjiang Plain, China[ J]. Scientia Geographic
Sinica,2014,34(3) :358-64.

[21] , , ;

[l .2012,32(8) :1866-1873.
Zhang B,Du Y Y,Chen Y W,et al.Denitrification in sedi-
ments of typical rivers in Taihu Basin[J]. Acta Scientiae
Circumstantiae,2012,32(8) :1866-1873.

[22] , , ;

N20 Ll +2006,35(3):271-

279.



172

Journal of Chongqing Normal University (Natural Science) http://www.cqnuj.cn

Vol 33 No. 4

[23]

[24]

Wang D Q,Chen Z L., Wang J,et al.Denitrification, nitrous

oxide emission and adsorption intertidal flat, Yangtze Es-

tuary,in summer[ ] ].Geochimeca,2006,35(3) :271-279.
Lyl ,

2009,28(9):1888-1891.

Wu J, Yang P L, Ren S M, et al. Research of nitrogen

transportation and transformation of ditch sediments in

drying and wetting period[ J].Journal of Agro— Environ-

ment Science,2009,28(9) :1888-1891.

Wang T,Zhu B. Nitrate loss via overland flow and inter-

flow from a sloped farmland in the hilly area of purple

LJJ. ,2014,34(1)
202-209.
Tang C J, Zhang L,Du Y Y, et al. Spatial variations of
denitrification in wetland sediments in Poyang Lake and
the influencing factors[J]. Acta Scientiae Circumstantiae,
2014,34(1):202-209.

[J1. ,

2005,21(2) :42-45.
Fu L J,Guo D Z,Shi C L,et al.Effect of carbon source C/

N ratio on heterotrophic denitrification of culture[ J].Rural

soil, China[ J]. Nutrient Cycling in Agroecosystems, 2011, Eco— Environment, 2005,21(2) :42-45.

90(3):309-319.

Denitrification Variations and Influencing Factors in Agriculture
Headwater Ditch in the Hilly Area of Sichuan Central Basin

LONG Hongzhu'?, WANG Tao'?, TIAN Linlin"*, REN Guanggqian'"*
(1. Institute of Mountain Hazards and Environment, Chinese Academy of Sciences, Chengdu 610041
2. College of Geography and Tourism. Chongqging Normal University, Chongqing 401331}

3. Key Laboratory of Mountain Surface Processes and Ecological Regulation, Chinese Academy of Sciences, Chengdu 610041, China)
Abstract: Agricultural headwater ditch with high nitrogen removal efficiency is an important channel connects agricultural drainage
and rivers. Denitrification is the most important mechanism of nitrogen removal in the water. However, relative researches in agri-
cultural headwater ditch were lack. Seasonal variations and influencing factors of agricultural headwater ditch denitrification in the
Hilly Area of Central Sichuan Basin were investigated by the method of amended acetylene inhibition technique with the objective to
offer new ideas for the water quality protection in the upper reaches of Yangtze River. Results indicated that; 1) Denitrification rate
of sediment in agricultural headwater ditch ranged from 0. 31~43, 11 mg * m™* « h™! with an average of 10, 45 mg+* m™ % « h™'; 2)
Seasonal variations of denitrification in sediment in agricultural headwater ditch were obviously. Higher denitrification rate was found
in summer than the rate in winter; 3) Denitrification in agricultural headwater ditch sediment affected by hydrology, the concentra-
tion of carbon and nitrogen in sediment. The denitrification rate in intermittent flooding area was highest, followed by the drying-
wetting alternating area, the perennial flooding area. Denitrification rate positively related with NOj3; -N and DOC in sediment and
water. It could be concluded that denitrification can be improved by adding carbon sources and changing hydrological conditions in ag-
ricultural ditches, which will be conducive to the control of non-point nitrogen pollution in the upper reaches of Yangtze River.

Key words: denitrification rate; seasonal variation; agriculture headwater ditch; Sichuan central basin; sediment
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