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Spatio-temporal Dynamics of Nitrogen in Agricultural Ditch Systems in Sanjiang

Plain
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Abstract: Agricultural drainage water sampling was conducted along ditch systems from 1% order to 5" order in Nongjiang River and
Bielahonghe River during June to September, 2005. The spatio-temporal dynamics of nitrogen concentrations in agricultural ditch systems were
analyzed. Results showed that there were higher concentrations of nitrogen in Bielahonghe ditch system. Peak values of TN, NH, -N and
NO; N moved from 1" order to 3" and 5" order in Nongjiang and Bielahonghe ditch systems respectively. The retention of nitrogen in
Bielahonghe ditch system was more than Nongjiang ditch system. The temporal dynamics of TN and NH, -N were parallel in the two ditch
systems, which decreased from June to September. But the temporal dynamics of NO; -N had no obvious trend. The relationships between TN
and NH," -N and NOj -N were positively correlated in both Nongjiang and Bielahonghe ditch systems, fitting for Power model and Cubic model
respectively. The relationships between TN and NH, -N and NO; -N can be described by multi-variance linear regression, which explained

78% of TN concentration in Bielahonghe ditch system.
Key words: nitrogen; spatio-temporal dynamics; ditch level; retention; agriculture exploitation

IR R PR AR W Fir B N AMIFSE ZRIKERE 2% R 48, 1R 15 B W0 AR B[] 3] 3 A% i
(VI , S0 T DX R ISR A 2 R G e A

WL IE A T A SRR GRS Ry SCRL=EP IR 2 AR TR 1 2 A5 0 R R 4

fiEf 5 2030 ) 9 SRR AR B 5T T RS A i
IR FIEA, X L HEAT 2 1 e IR, 2 BT AW
SRYFRIIT R PED 1 5 7 SR 30 1o e 8 8 B W Y A
WSSOI Ak A= 4 8 e A AR AT B 1l a5 55
Pt SR, 45 59 B 3 MR TH L HE K IR R 3152 4
IKAEIEA R Geh (FATA FUAE I B S =, A e Ak
ATANFZETT AN R H0 0 B 1) LU A T, 38 220 T %F
FLRE AL ER T

H 20 122 50 FEARLLK, =TT 50K ) JH 2 HE
KIS, HE T X e HE K RIS TR R T 45 S5 R

YE X5, EERICR R AR AR P 12 IR
AL S ML, G T AR HIR RAE R s AL far il
FEFP I BE LI O B b9 2 A 35 R A AN AT AR 2
WSR2

Y5 B #A: 2006-07-05; 1&1T H #A: 2007-01-08
HEE&TE : FH K A RF- AL H (40671182)
TEB TN B 1981 ~ ), L, W-LRFR AR, EEERFF )7 10 AR 2
ORI, E-mail: lu_ 67@163. com
* JHIEER N, E-mail: mkm@rcees. ac. cn



7

Rl 33725 : =V J5UR FE R RS I I 2 224k

1561

1 AR XEHR

F VT B A T AT R g6l 2 T 2
B FAR G =TT SR B b, R B RVT A BT S 95
TV 3 1 9] ) b 7y (AR 48 132°31726" ~ 1349227267,
1625 46°49'42" ~ 48°13'58") . HEIX BT AN 1.23 x 10°
ks o7 FEEVT B X 229% . =I5 JR) U 8 TR
1 = A R (7 R I B SR e W U P S o
Al 1~ 2°C, FIBEIK E 500 ~ 600 mm, 35 H Y
2300 ~2600 h. W\ B, AU fUE B KR R
SN TR R S R R S S5 I A K, R A ) Ao
FEA —4F— 3 g = VT AR B Y R &, AR BN
%, VY R ) AR AB R}, Wk 60 ~ 626 m, B FE N
1/5 000 ~ 1/12 000, 26 K& 53 339 24 ~F I JH P X+ 45
PRI RREE R ) BRI 5 Ok,
BRI S TR 549 . 55 Y A B A B
ARG N WV 0 I AR N EE 70 Iy S I | E 77 S
8, BB 11 330 ki, KRR FE AR Ak
75 G5 AT R AR 2 B AR S AR DX L
BRI BIX, BHO AR IE, ZH1
BELIAZ , B 2D, DRl HEt A B

H 27
2 MRI5AEE

2.1 S SRR

2005-06 ~ 2005-09, 176 BT - i B A i) Fr 3 v
B 2 MK IR R R KFECE D WK,
HRE B AR S ST B GO BB SR R CREAN )1
(T T AR P DL 1), 3 G0 T R 4l 1
J& 3 AN RN A B R AR 3ANEE, AN TR

1R ATRELER] 1 b 2 CH 7 A6 1) 0 43 nl e &
IKER D AR TCVE R AR —AHE i, 5B K
KRl % CHORIBA U-10) % 3 W 5& 7Kt pH. i J&
(TEMP) . % fi# %0 (DO) - FL-F Z (COND); 28 J5 H 500
mlL BUEDHER A 7K A, B T /K TS 98, T 4238 o [A) 7K
TR 10 em KK, 55 KFET 24 h WiB [l 5256 5,
R ZLCTND VB R UONH, -NDVHAA(NO, -NDFI
EBECTP) . AEBE— K RUR SR KAE T, 30 5% B 18 201
FORLE, R A V8 I R R R, e s AR O H
EAG VT 55 5

y

() .."I. o s
Lt

LE# - 1:100000

SRR R EZERA A
1 BZIMRRERERTE
Fig.1 Sampling spots along Nongjiang River and Bielahonghe River

in Jiansanjiang

AR Y 7, WV L 3 BT R 8 B2 /S 1 3 i 33 ]

F1 TRESRREHEANEHTTE
Table 1  Characteristics of ditch system and aquatic plants
W TR 4 /m HETE Py B IR R
PR A © % - WL L B S e v i B
PRFFN HE/ % PRFHFD HE/ %

B 30 ~ 50 0.4~0.8 0.05~0.1 — 0 — 0

1 1~5 P E 5~10
AR IR 60 ~ 80 1~2 0.15~0.2 P 1~5 P Al 50 ~ 55

P 5~8 P 20 ~ 30
g 100 ~ 200 3~5 0.2~0.5 FH A 10~ 30 iﬂﬁ'ﬁg% 40 ~ 60

il 10 ~ 20 Ll 50 ~ 60
SR 500 ~ 1000 5~8 0.5~0.8 K% 5~10 Fili 65

il 10 A 30 ~ 40
F& 3000 ~ 5 000 10~ 15 0.8~2.0 N 5~8 iR NaE 40~ 50

i 5 i 70 ~ 80
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(Lemna minor )~ 7K 2. Scirpus tabernaemontani ) %5, J+#
A F b A 8 B CArtemisia sp. )~ M C Salix
brachypoda )~¥AC Pinus tabulaeformis )55 .
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IR L (192: (GB 7479-87), NO; -N I 2 K H & 1
O35 (GB/T 14642-1993, F ALK R 0.018 mg/1),
TP AR 5 R AH R ¥ 73 e 6 BEVA (GB 11893-89) .
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T 9 YR T HHE AR A R A S A T DA B K
fi 452 B B T A K 5 K] oAy o)

6~9 J3, TN.NH, -N Fl NO; -N ¥ &£ [ 2% [a] A2 4L,
AN W A R 2 ) (1 385 o 1 g 1 3 9, 1T 2
WA R R P M s B sl (B 2) IR
SRIEARFR 2 NMRATERAZWITIBRMAAHZX
Gl YT U BE TN AR B (6 ). F

Fz2 21MEZFEH IN.NH{ -N F1 NO; -N BIGEiH45iEE
Table 2 Descriptive statistics of TN, NH4 -N and

NO;3 -N in the two ditch systems

R o P ARAE 2
WiH R ﬂf B(en el PME ARMEZE
b /mg'L_I /mg'L_] /mg’L_]
™ WV i B 32 0.24~3.71 1.1 0.74
FilEOR ST N2 34 0.24~4.70  1.12 0.92
NHZ N WL B3 B 32 0.18~0.75  0.39 0.16
SRR i B 34 0.18~1.81 0.54 0.31

WL L3 B 1 0.03~0.14 . .
NO; -N AT i B 31 0.03~0 0.08 0.03

TR i B 27 0.02~0.48  0.12 0.12

(7.8 HD T (9 H), NH; -N MU A4k 4 B IR
(67 HDFHE(8.9 H), NO;y -N HIWE A AR 4k g R U
(6 ADCHEG ADZIRG A TR AD; Bl
TR TN I E AR B (6 ~ 8 HD (9
J), NH, -N [FUIEAE AR BIEC6 FD VAT FD.
U89 H), NO; -N [MIE(E AR I BIR(6 ~ 8 HD\
SHRG D).

VS TN R B 2 5 R ) DL R B Y o
AR HT 6 MR A, AR b n i 20K &
783 BB FEAR HHEK S AE T A AR G000 147
e B EIR AL, ) = O BRI B D s B
7.8 JI YL 3G 0, 75 B R AR AR R AR 00
TEL R 16) g 2B A B T TN A B 3 48 0, DAL 1) v
GO BRI AR B R AL i B ) AR
LG ) T v it B R ELE, i U AR S B B v
PR TR, Jaa M2 R X 5 IREA G MR
5, W EL S5 R KR K ZE R R I s AR
i B A SR 2 ) 3 0, SR R K AR R ) 5
JEE kAL 5 R 300 T 0 J5E 3 0 3 BRI 5 i i) vk v
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TREMEE .
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Fig.2  Spatial dynamics of TN> NH, -N and NO; -N in the two ditch systems
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Table 3 TN, NHy -N and NOj -N retention rates by the two ditch systems

TN NH; -N NO; -N
ER Rt/ H -
IR SE /mge L7 BB E/% RIERE/mg Lt BB/ RERE/me L' BB/ 9%

6 3.71 81.1 0.68 43.5 0.06 18.6
WAL LB 7 1.61 49.1 0.75 49.0 0.08 -12.1

8 0.46 -36.6 0.23 -33.9 0.06 36.0

6 4.70 63.9 1.81 54.2 0.44 83.6
Sl R o i B 7 3.58 69.9 0.66 29.3 0.48 55.6

8 1.44 14.0 0.45 20.4 0.02 13.6
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Fig.3  Seasonal dynamics of TN> NH4 -N and NO; -N in the two ditch systems
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PEFAH G Cp < 0.01) . S Bty i Bz: TN 5 TP
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Table 4 Matrix of correlation coefficient between water quality indexes in Nongjiang drainage systems

R puR0: B T A pH A L3 7K
S 1
S 0.726"* 1
AR 0.768" * 0.734"* 1
THA A 0.440" 0.254 0.390" 1
pH -0.006 -0.202 -0.263 0.035 1
WA -0.455" " -0.635" " -0.543" " -0.068 0.065 1
CICES 0.294 0.455" " 0.222 0.077 0.004 -0.371" 1
K 0.252 0.424" 0.454" " -0.267 -0.186 -0.707" " 0.287 1

D * XK p<0.01: * #IR p<0.05, FIA
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Table 5 Matrix of correlation coefficient between water quality indexes in Bielahong drainage systems
BA R AR EESE pH trag &R HS R K
ATl 0.551"" 1
AR 0.781°~ 0.677" " 1
THA A 0.768" * 0.577*~ 0.573** 1
pH 0.124 -0.139 0.205 -0.037 1
bay el -0.368" —0.771° " -0.530" " -0.337 -0.020 1
GG 0.426* 0.238 0.357* 0.313 0.038 -0.189 1
KR 0.084 -0.019 0.111 -0.085 0.404”" -0.247 0.192 1
40 - 5
35| WAL 3 B . y = 1.5614x3-3.6021x +4.207x-0.3374
- . - 2 —
2 30 y=3.5368x13402 I 4+ R2=0.6441
25| R?=0.6299 2,0
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Fig.4  Relationships between TN and NH; -N> NO; -N in the two ditch systems
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