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Seasonal Variation in Nitric Ox1de Emission from' an Agricultural Headwater

Ditch in the Hilly Purple Seil Area and the Factors Inﬂuencmg Emission’

TIAN Lin-lin"*?, REN Guang-qian’/* ,/ZHU B e | ¥ \ U : .

(1. Iustitute of Mountam Hazards and Env1r0nment Chmesa’ Academy of Sciencesy Chengdu 610041 China; 2. Key Laboratory of-
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Abstract; Agricultural ‘headwater ditches | aleJlmportant pathway% of ‘reactive nitrogen loss from ad]acent croplands, and also act as
hotspats for redc Liye nitrogen transformation. In this'stiidy N ermssmm from a typical agricultural ditch in the hilly area of central
Sichuan, Basin were measured by the closed static chamber=ehémiluminescence method, from December 2014 to November 2015. The
results showed that the cumulative NO emissions from the sediment-water interface without vegetation (NV) and the ditch ecosystem
with natural vegetation ( V) were —0.4 g-(hm’-a) ™' and 14. 17 g- (hm*-a) ™', respectively. The combined annual NO emission
flux for the agricultural headwater ditch ecosystem was 11.27 g+ (hm*-a) ™', with a mean NO emission rate of 0. 13 wg+(m*-h) ~'. A
net source of NO from the ditch ecosystem only occurred in summer, which had a significantly higher cumulative NO emission than
those in the other seasons. The seasonal variation in NO emissions was mainly regulated by the seasonal changes in NOj -N
concentrations and temperature in the overlying water. Meanwhile, the presence of vegetation in the ditch ecosystem significantly
increased NO emission rates, whereas it did not markedly influence the annual NO emission.

Key words: ditch ecosystem; nitric oxide; indirect emission; nitrate; nitrogen cycling in catchment; temperature
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and cumulative rainfall

2.2 BRI H S M E A b i AR 1

A 5T 1 B rf s M ik &L (NO; -N, NH, -N |
DOC) Fa4m iy H F-HE A5 2 4 Sl an 15 2 ~ 4
FioR. U6 T NO, -N [ 4 4 - 3 & = 0.86
mg-kg ™', JEH 0.06 ~2.21 mg-kg™', BEHME
WP EREBEMTLAEMEE(P<0.05), HE
ERNHEGE R EMTNH NS (P <0.05).
NH, -NAAE ) & 58 20.2 mg-kg ™' (FEFH;3.30 ~
55.3 mg-kg '), BV A EL T LR
(P<0.05), &% KBEMEERTLTEEZR(P >
0.05). DOC M4 86.2 mg-kg ™' (I .
17.8 ~214 mg-kg ™), Hrp, EENHEBERT
ABMEZE MIAZEN B EMR T HMEN (P <

180 |
90 +
0 - J
3 .
]
>

5
ch 45 -0~ NH4"™-N [a)— 4 T:l}
—:l} 36 —0— NO;-N 3 '-';)
£ 27 7 E
& —'[E‘-'—' L 2 Z
TI8F o by %l
= 9L 0> \\ -—-—f:’/ ‘H“‘O-'—"O‘m,_ n/u e
Zz 0 o e‘“‘“@"’"—' .:-_‘-'a_@ 0 z

180
]
<120
E
g 60t
()
0 L n L
NsS 3358588 e
B T T S R R RV ST )
S 5 5 & 5 = =5 =2 = = = =
ol o o (o} (o} (o] (o] (] (] (o] o (2]
HM(4E-H)
B2 ARKEPFEEREERABDENHEE
Fig. 2 Dynamic changes in the monthly mean reactive
C and N indices of the sediment
—— NH4"-N
4L (a)
4 —— NO;-N
3
-
E
= 2
&
1
0
- 4l
=
=
E
a8 2
1
Nz g4 o =2 wuo oo o o2 o 929 -
ERE AR A A A A A A A S
a 8 a8 8 8§ 8 &8 8 8 &8 a
HIEE-H)
B3 AREBERPEEHREERABENDETE
Fig. 3 Dynamic variations in the monthly mean reactive
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