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1.3 RWHE
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BEHOER (AN :mg e m *«h 1),
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Al 5K V8 JEAS ] T 43 XL RR W B b B K BRAG M T DL 2% 1, DAUTUARA R b 7K A ke R0k B %) s A Ml 2 75
SHUAS TR 18 0 DXl 280 B 28 A 11 T8 K, 3 1 SR R B i) %) AS (W) 9 2 0 AL A I i VR B 2 B o I 3 1Y)
IF ] A8 S, v, 1 SR T AR B S AU Mk B BB TE 2. 09~11. 87 mg » kg ' 2], & T 1043 IX 4 25 Uk B 24 {1 25 5
I AN B S R B S E e = R 6. 01 mg » kg S AHAS AR EVEHIZE 0. 04~4. 11 mg « kg ' Z A, TR H X
A R BE (B (2. 27 mg « kg™ ') fe & AR WE 7K DX RITTAD AR 7K DX 22 SN B oh 0 A e B e IR . Al 5 Sk 1 2
TUR) DOC ¥ EATF 11. 3~64. 03 mg « kg ' Z [0, DOC ¥ J& fix K AH A fie /ME I HBUAE TR RSB IX . /K
9, DU v ) (AR W 508 3 A A PR R s ik Ak S DA A A A HE e S S0 B TR] P AR A v R A
HIUAR et 1t T 1 L 780 SR TR A ¥ e v A AILAR AR T K R (4 D iR B RAETS . IRAh K IR T A W s
P X B VR 0 R FH S T B A DR 43 i R R AR A 0 A AL, B B E 5 DOC A BE AR, 2 WK T 1 (7 D
KB ERARME .

AV IR I KR pH {EAE 6. 82~8. 25 Z [A], Sk DRkt AR BAK TN WEETE 0.42~8.82 mg » L
ZIAL KR S AR = (E 8. 82 mg « LT I IIAE THBACE X, i b BB VR B Ky 0.5 mg « L1 B AR
JETE 0~0. 46 mg « L' Z [ 5 A 25 R b A0 (A i g (L3 06 T IR AS R XL 73 5 0. 02 mg » L' I 7.2 mg « L1
AR DOC MR JETE 0. 41~4.58 mg » kg ' 22 [H] , Hod5e K A5 /)N (B[R] 78) 22 TR 00 5 265 0k 3 o A AR — 3K
P07 F R ag B XL i B A B DX Al P63k 3 38 DOC ¥ B8 4 W 2% % T = 7157 JRU 52 1A K H 3 38 K &
DOC #& B B (53519 6. 99 mg « L'l 6. 82 mg » L),
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Tab.1 Chemical and physical properties of sediment and water in agriculture headwater ditch

YL KAk
T4 X NH, -N/ NO; -N/ DOC/ NH, -N/ NO3; -N/ DOC/ TN/
Gk % L o . pHfH L t B B
(mg+* kg™ (mg-+kg™) (mge-kg ") (mg+*L ") (mg+L ") (mg+L ") (mg+L"

TR X 44.6246.30 4.45+1.58 2.2741.93 33.86+21.09 7.41+0.71 0.1040.10 1.55+2.53 2.56+1.29 2.19+2.99
FAEWEIK X 65.4448.39 4.14+1.79  0.95+1.24 25.85+17.95 7.2240.24 0.147+0.15 1.7942.62 2.55+0.67 2.19+2.49
(B B AKX 63.62+5.78 3.954+1.66 1.3842.17 36.16+17.81 7.42+0.52 0.2040.18 1.33+2.28 2.0340.84 1.82+1.86

i 46.04410.02 6.01+£5.08 0.3340.38 36.88+17.41 7.3240.71 0.1840.18 1.344+2.27 1.924+0.77 0.540.09
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JU Y B DX Ml AR R, 3 CHEZK 7 % o AR 7 25 W I = (IR 25 365 1 T L B DX HE /K V) SR PR ) TR AC B B2 . R
% 2 AL Al RS I BRI Y SRS AL R AE 0.31~43. 11 mg e m ® « h "2, FYE K 10.45 mgem * - h ',
TS Al R ) i e {1 BAE TR S B X B AR AELAE T Ah (36 2) o [RIBA 7K DX il Ak R 35 B e o4 16. 33 mg
m e h ' R TRAAREX N 15.96 mg» m™* « h™ ' HAEWE KX K 10. 26 mg » m™* « h™', i H4b S Al £k
RPBEHAR N 4. 46 mg« m 2 « h', ZE AL B, 10 32 8 XA 8] B K X5 Al Ak i R 22 ORI 3%
EE5 W 5 T AR AKX, Al T Sk 78 2 3 28 8 IXCORI i) BV UK XA IR a8 B ad AR R T LR AR T
FEAE R Sl 52K E B K DR A A EE T V8 R TR R A A R (R . D9 — il TR B B R 80U R RS
A= A B T Z AR Ak DT 5 35078 SR 9 A ) b2 ad R R AR Ak . 3 2 PR 3T BB R i AR TR 3 B X ] UK X
UL SO Ak 3 2K i 3 3 T AR K X B R R (p<<0. 05) , FEH I AL, /1 T FU7E A TR Sk V8 SR i B ) A% 1k 7
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b A 3E g AR W B L EUAE T L AR TR U ®2 RUELDERBUER(mg-m *+h)
T8 VB AR FH 26 2 L v L 1 b W S ok B Tab. 2 Denitrification rate of agniculture headwater ditch
R D TR I BARM R A 5, Tk I 5% H 5, SN | F/ME ¥ P 2
NHPN [ 2R B 6 R By o5 /Bl TR E X 43.11 0.51 15. 96 14. 89
N IR TR 0 S AR T S L e e R R WA KX 18. 81 2.05 10. 26" 6. 16
ATAFSE & IR W I SOV R A BV B N T i L IR K X 30. 79 1.51 16. 33° 14. 49
R ERSE N 0.89 mg e m * « h ', &F H 9.39 0.31 4. 46° 4.76
RAEACHE R A 0. 30 mg » m™? « h', K * LRGSR ME 2 PR, EARF AR ER2ERFI R,

TAVG W E R E RS ERARGFEARME MRS 2R A8 (p<<0.05).

B 3% A ) 2 0 A5 5T 2 R VYR 3 0 [ A RS fb R AE 21, 91~35.87 pg e m C - h 2L B BAK I
Fro b DX AR 3k Y YR IR A 8 IX B 2 S A A il R 45 (E ((40. 25+ 1.97) mg » m * « h™ )™/,
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AR T TR AR O [Pt P ks |,
i fL R O 11,25 10l T 20| + b
mgem “+h ', HAZERH25.6 g
mge+m “+h ', FkZFRH 3.34 0T 13 i
mgem “+h ', &ZFEH1.62 _20rF b 10 -
mgem *+h ', RFEZFEFH Tﬂ 10 b 5: a a
i Ak 2 RN R s B s NS o ol [':| |:|
BHEBE KBRS R 2 1H200 47110 7H6H 10/ 15H 14200 4f11H 7H6H 10/15H
[] 3 4 XS i b 3 % 5 B i 400 _ 20
B EWE L E ), g [ i |
P K R miEREn £ [ 1L ol T
HTH>LA>1A>10 A, ol _ :
HEHAHZH2ZR R EH (p< A
0.05), WAHEEAK 4 HR 10 ’
AR BT 1AM L [[] [‘j O' o b | |
H(p<<0.05).H4 A7 H 13200 4A11H 7H6H 10A15H 13200 411H 7A6H 10/15H
PR L IR € Y S Bl RUBLAEFAATFENREBUEREFTUERSH(p<0.05)
TE 4 H R B B Y R Ak Fig. 1 Seasonal variations of denitrification rate in different wetting and
W, XA fE S R AT drying area in agricaltural head water ditch
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0.05), AL AEIAE T AR (L R R 825 . 7 H RS A R I K. IR AAOR T AN R] 43 IX DT L) I il Ak 1
RIS T R AR I 7 3 03 i B GTAR A S Ak R A e L X AT B R 5 % X T K 7 it T B R AR U
A K, ISV 7 - M DU R R R O RN AR R 6 T W R AR AR B 1]
T g DX 3 B e 2 2R o e g R R AV IR L b g B B R S R . DRI, R A 1 3R
BRI RS 7 A AR GBS N8 T 7 AW RGO Y B R i R s, bAh, 7 A
93 10 35 42 1 A T B 2 Y 2 il Ak i R v 1 LA
3.4 HMARTARYRBLERNEE

SZA AR VA R TR SO Ak R R AR 2 1 R I IR A I R MO AR AR S R R K
PR Bl MR BE T B AL SR R 052 ), 32 3 o BT 45 R R S /T = A BT B RIEE AR R T 1, 0 H 2t sk
fHIEEN T 82.25% BT LAEEC T B =R R AR E a5 . R 3 Al HHER A S — A E 85 F1 A = A+, 40
JEVHIE FAKE TNL,NO, -N R EFTTERY NO, -N #KE O F1 A2 0 RME AR T. Mg R BIR,
FAHAEHE R 5 TR NO, -N F KA NO; -NUTN BA 3 09 A M6 R (p<<0. 05) (F 2), X Ui B4
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2 I v 2 T y=7.94x+0.93 . . =0.03x%-2.29x+45.90
WEMEARORENT.  F | -
ﬁ* =] /;‘»\\ 1 Bﬁﬁsﬂu‘blbi (TE 30 + -
B 9% B IR 22 38 IR 48 1 T g
XT3 PPN ) 2 R b T AR é”'
YRR I s
25 S = 0F
%*H{uba’o %EXE‘J?E'Q/I\ _§ ! 1 1 1 1 | ! ! ! !
N, ey 0 1 2 3 4 5 15 30 45 60
EMSr F2 QAR LR K FLRINO, NI/ (mg - ke FLRWIDOCHEE/ (mg - k')
NN IRV T AR RPN
LR F2 Bgh IR A i 45 | 45+
T ER Y - ) i y=6.1727-34.91x+54.18
ﬁ? *H%ﬁ*ﬁi%ﬂ( MK IE y=3.83+3.40 Rz=0.673, p<0.01
e AR MUY 0 8 A8 B ITF 30k R=0.591, p<0.01 30F X
T E A, e g S
BEAEX R ER BT 157
WAk BEAERS 2|7
; = OF ’ 0
F3 A5 U NO; -N.DOC X . . . . . . . . . .
i . ‘ 0 2 4 6 8 0 1 2 3 4 5
1 EBK DOC, # F3 1A+ & FKARNOS N/ (mg + kg™!) KAKDOCHE/ (mg - kg™ )
Z5 RV IR DOC KH -, M AH 2=
WS RF VR Y DOC T B[ =40Lll6 . B ,
: R?=0.707, p<0.01 | y=1.012>-10.65x+27.19
WETE 0~38.17 mg « kg ™! % “ “ R?=0.604, p<0.01
X o] P 5 2 Ak 3 R B 2 - )
FHOE, HULR Y DOC W EE K i 51 150
T 38.17 mg » kg "B, H5 % g
filfb o %6 5t i 3 I A OC; b Z oof 0t
- 5( 1 1 1 1 1 ] 1 1 1 1 1
BKAK DOC ¥k 1 0 ~ = 0 2 4 6 8 10 0 2 4 6 8
2.83 mg « L' XN 5 KX IKARTNHE (mg - kg™) KRN
il Ab 7 48 5 1 35 67 R OG, K H2 RWLERSRAYMAGELER
& DOC ¥ KT 2. 83 mg * Fig. 2 Correlation between denitrification rate and sediment and water

L 5 SR Ml

TE 1 s IR P 8L 5 I 8 5 A 0 7 25 SR R LR O~ 5. 27 08 14 5 5 0 5 52 60 G B f K
T 5. 27 R E A TR e DOC 5 I FA X 43 BT 45 5 2081 (p 0. 05) . WM A4T LRI XL

IR e 1 L 0 A T35 R M AT I 1 R 1 5 85 00 G 0 2 5 0 0 1 e
VSRR A 1 K 9 NOS N e JE 3 AT B 2 B i £ tmamm

i SR SR TS a3 Component watrin

4 &g Y

R R 2
, 2 3

1) IR Fe B DX Al U5 Sk 78 2 118 S A A 1 2918 L7 (0. 31~
N o N - TN (water) 0.955 —0.096 0.035

43.1D) mg e m * « h™ ' 2, WEANRE TS X TR Y
‘ . N ) ) o NOj -N (water) 0.954 —0.127 —0.023

fild Al T 6 2 ) 22 5 W 3, T A B DX T (] By 7K DX il Ak i
C/N (water) —0.785 —0.462 —0.191

R E R TRARRKIX,

2) I Fe B X ARl 5 Sk v 8 0 R ) I i Ak o R 5 B 3
F b 22 5 A FE T IR DUBLY) BORY A  0 a  A1, B B
HEemEmmE7 A,

3) I8 U A AR AE FH 32 7K SC A& A K A T R A e R e A
PRI 2R R, 30 3 e e 0 8 7K S A% 1 BE AT A0 b 1 7 IR

NOj -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
DOC (sediment) —0.428 0.569 0. 644
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Denitrification Variations and Influencing Factors in Agriculture
Headwater Ditch in the Hilly Area of Sichuan Central Basin

LONG Hongzhu'*, WANG Tao'?, TIAN Linlin'*, REN Guanggian'"’
(1. Institute of Mountain Hazards and Environment, Chinese Academy of Sciences, Chengdu 610041 ;
2. College of Geography and Tourism, Chongqing 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 con-
centration of carbon and nitrogen in sediment. The denitrification rate in intermittent flooding area was highest, followed by the dr-
ying-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 agricultural 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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