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Nitrification Process and Control Method of Soils in Dianchi Lakeside of Agricultural Pollution
Environment
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Abstract:Through monitoring water quality of river in agricultural watershed, analysis for field soil samples under different
land utilization modes and the experiments in a large scale artificial simulated equipment and in the laboratorial soil column,
we researched on the characteristics of nitrification process of organic nitrogen and ammonium nitrogen in soil when fertilizer
and rural wastewater were used and the control method for reducing the nitric nitrogen in soil transferring into water bodies by
runoff. The results indicated that there existed a little accumulation of organic nitrogen and ammonium nitrogen in the culti-

vated layer and various depth of soil layer during the rice growth, and this accumulative nitrogen would be depleted during

dry season. The transformations of mineral nitrogen in soil from NH;—N to NO;—N during this period occurred mainly in 0~60

cm soil layer. Part of nitric nitrogen could be moved from upper bed soil to bottom soil under irrigation water and rainwater

eluviations, but the lower concentration of NO;—N was monitored in 1.0~1.5 m horizon of soil. The maximal content of NO;—
N was only 0.67 mg-L™" in 1.0~1.5 m layer of soil, varied usually from 0.16 to 0.39 mg-L™". These results suggested that the
higher denitrification intensity of soils in Dianchi lakeside had important functions to reduce the nitrate ion concentration. The
nitrification intensity related to the water content of soil, nitrogen loading rate, the retention time and the soil organic matter.
Based on the nature characteristic of lakeside soil with shallow buried depth of ground water table in catchments of Dianchi
Lake, controlling the depth and retention time of seepage water in soil could availably reduce the soil nitrate moving to sur—
face water.
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Table 1 Some physical and chemical properties of experiment soils

e FAEIRE o AL 4N NH: N NO:-N*. CEC LN iy A
/em 1% 1% /mg * kg /mg * kg /emol + kg 1%
0~20 6.82 4.97 0.225 18.00 174.82 20.00 52.58
KFE 40~60 6.89 2.02 0.106 10.00 90.60 16.98 53.36
140~160 6.70 1.26 0.066 10.00 115.50 11.61 68.03
0~20 5.65 3.94 0.140 10.00 127.18 31.56 39.58
FARI 40~60 4.75 2.50 0.103 7.00 7832 9.06 39.97
140~160 4.42 1.63 0.060 4.00 62.90 8.50 55.70

T B FORFIUNT LARIIE AR, FEX T AR B A T i S /L.

COD135.2 mg -L.7' SS58.3 mg - L. ' TN22.82 mg - L.~
NH,-N (NH, 54E % T2 2 f1)14.42 mg-L" NO,-N
0.133 mg- L, NO,-N 0.047 mg-L", TP1.468 mg-L",
156 E ZEARTE A K TSI T 75 7K 4= A BEE 7K 7K 5
PRl O, s 5 IS A R AT I AR T TS KT e
(BODs76.5 mg-L", COD142.4 mg-1", SS67.6 mg-L",
TN17.49 mg-L™', NH;-N9.69 mg-L"', NO,-N 0.101
mg-L' NO,-N 0.179 mg-1."' | TP1.370 mg- L") & &4
o, ARG IR A R, & N & 46% , Z ik
B =oe BRI, = ICHR A B i 45% (5 25%) , o
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KIHZEM - DL A AR A8 IR G R AR



528 XA  FOmI ROl T e H IR A B By ik

20054 6 H

ERECR I ARG AR ER AR N-(1-2%%
- ZROCEEEM EN, IR R RS, &%
SCHERESA TR R Al b, EAEAY Z AR - 2 mol - L'KCL
TR PE-ZRIR T T R 2R IR AT CaSO, R
P R R O R I

2 HRSIHE

2.1 RTINS MFRARINTEN ZREESH
e 3=
T LA A X AT I I 30 T A AT

#%) NO,-N F1 NO,-N, KEAMAHLEK N (K-N)Fl
NH,-N, 3£ 2 Mgeita5 1R W] RS i 240l
X 4 A THIT 8 1 K-N Fl NH3=N (1935 & 7K SF 38 5 A
JESRTTANTS A 50% 3 (H— HLAZ B4 2 R 1%
15K FFRBEY K (045 8 52 45 Tl g2 K ) HE A SE i)
SRR R [RDE A8 RS S 3 i s K 7K Btk
Mo XA ULH] K-N Hl NH-N & ik 5iE%8 S
BT A SRR N 1148 AR e 3 UDAE DG RH R 1
5 OB | v i B K- AT

AN X = ) NO,-N FI NO,-N Fri, i

F2 20034 4 AZE 2004 £ 3 AR ARESRSESITE (Mg L)
Table 2 Statistical data of different morphological nitrogen content in rivers during Apr. 2003 to Mar.2004

TE AR K-N NH; - N NOs= N NO-~ N
LV 15.334+12. 61 8.38+7.01 0. 46840. 707 0.154+0. 168
R 4. 4942, 64 2.5842. 06 0.414+0. 551 0.18640. 273
L2 S 5.2842. 58 3.85+1.98 1. 008£1. 152 0.363+0. 470

] 24. 71£8. 69 19.16£7. 03 0.116+0. 096 0.048+0. 103
NI 9.99486. 39 6.04+4. 56 0.47641.107 0. 02940. 065

S| pg AR H = HEKYE 7.194+3. 62 4.96+2. 66 0.43740. 713 0.103+0. 058
6 S ARATTE -1 11.17£7.71 7.5046. 05 0. 487+0. 289 0.14740. 121
YIS 22.67+4.33 16.90+£3. 50 0.07340. 011 0. 046+0. 017
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NV RE BER IR YR RAVEY SR R A
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Table 3 Statistical data of different morphological nitrogen content in field drainage system of Dounan village in 2004 (mg-L™")

HEHER AR K-N NH; - N NO; - N NO, -N
HEKSCR 10.88+1.44 8.30+1.92 0.145+0.072 0.058+0.071
HEHK RN 10.68+2.60 6.6710.32 0.167£0.114 0.098+0.093
HEHKARA 18.50£7.69 13.04%7.25 0.175+0.102 0.04040.047
e /K IR HEE S 0 14.64+3.63 9.11+0.83 0.09640.008 0.092+0.122
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162 A 19 HiBMEfLHE(NH,NO; 1 140 kg-hm2)J5 , #
JZ 43 NO,-N Fik 319.29 mg-kg™, M 20 cm % 60
cm Y HJEN ,NO;—N & 2 AR K, 0~60 em +)2
NH, 5§72 Bl AR A%, DU a6 A 1 e85 4
AR TR AL R ; 1T 20~60 em 12 NO,-N (1)K
JERRG, RO 251 NO,-N [ F iR sk
PO, BFZE A ) NO,-N R ek iy, —
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IR AR e i — A R A

2004 4F 6 H 24—25 H (7RI RER SRR, 554
{1 NO,-N FI NO,-N [ W I {553 51 1.575+0.248
0.276+0.032 mg- 1", 55 2003 4% 6—10 H W{E(NO,-
N1.120+0.496 mg-L™" NO,-N0.269+0.246 mg - L") ]
M Ve TR R R AR S IR XA ST A
FWLPR
2.2 MERABEE 118 N ERS RS REE
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Table 4 Comparisons on content of ammonium and nitrate

nitrogen in different layers of oil

- W PRI/ NH4+—N71 NO;-N

/em /mg * kg /mg * kg

2004-02-16 AKX 0-20 5.85 53.33
20 - 40 5.19 45.24

40 - 60 5.74 6.830

2004-03-16  FpALREX 0-20 1.92 319.29
20 - 40 1.92 29.84

40 - 60 3.84 28.49

ARFE, HIESRA R — S AR RS
K-, 2 P M A 2 R S e PSR R T
St (CEC) R R M), 7K HIMEZKIE 1 3 SR R 35 F
LR EVB IR RN B NHL AR [ NOL#E Ak, B
FEA b NO, , e R B WA KR)Z -
AT R R IR F T NO, KIWIAEAE, Ml
J2 NH,-N {51k 82.22 mg-kg™ I ,1.0~1.5 m + 2
NO,-N & iU 0.67 mg- L7, 4% 7E 0.16~0.39
mg- L Z A8k,

SAERIE AR T, EUNHE S BEIZ 158 NH, fi
NO, WA B, DA S IRAE A, 24
T FHHE 495 kg-hm™ I £T 381 NH,-N & RE7E )4
A1) AT B S, ARSI NO, -N SRR I
508 DI G 5 i AR R R R S R A G A 4
RAGEACSE S 5 d o5 SEK L 68.1%MWHEBE, 51EM
B ITR , & NO,-N /DA FE R, L S,
2.3 SIKHENE 118 N ERSREL T IREE

7K A 8 AR 1.0~1.32 em- d7,3XAH
MARRAEYIFAE AR 16 500~ 19 800 m*-hm™
157K, Bl 9.24~11.09 kg A7 AL N F1 15.86~19.03 kg
2l N(NH,-N JEZ), BARKETS KA N S0 B
BRI, AN SEEHE R4 N AR B AE k.,
SHREARL T )35 K R 398, S IURG NH I B
HXZE, H50.0 mL & NH=N 2y 20.22 mg-L™ BY75
K CRH 2.5:1 (7K £ B 2 i ELTRTERON TAIR 35 2 /Nt

%5 THEEASSEIEE 0~20 cm T NH,# NO, & BTk

Table 5 Changes of NHZ and NO; content in 0~20 cm soil layer with the application of ammonium nitrogen fertilizer

THOREFEA N )& /mg - L'

i A = AP
A HRIA AL 1d AL 13 d AL 62 d AL 85 d AL 126 d
IKFE A NH;-N 106.11 93.29 21.71 14.01 13.04
FARNE: 4 NH: -N 9.90 31.42 24.79 7.04 4.10
FANNE: 4 NOs-N 4.83 1.64 9.08 4.88 1351
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JE AR AR AE L 408 0~20 em 219 11 NH, 25
T 23 04 39.9 36.3 mg-kg, X AMTG KRR
5t 4G N i 5 kg AULARAREAR Y, PR nDRR ARk
BI5 KA 2 — A DU A AL it FH e A
F 6 ZERUL, TSR0 1 R 4 NH,-N A
NO,-N (B Ak I, SR 5 K BA
S 99.22% A HL N Fil NHs-N Ff | NHs-N 54 1
IR 62.70%; 4157K ) NH-N #EABHZ L5985,
BRI AR SIE S L s LA X iR JZ2 TR 40,
2 R 22K NH Bt AT B, 3008 A B g - JE R
85 A F T A NH,-N AOFLR  IEm b e v i %
A MUK FEAE RN, KAREE NO-N U

0.455 mg-kg™', 4134 0.247 mg-kg' &£, —H+
HEAb TR AU A IS, IR NH, KSR
NO, -N, {HR[F] el i BEAF AR AR K 22 5%
24 N ZEHUERNTMEZSERIEHAE

15 KRR A HL N FTE N dEA L3S
BAEVN ZHUIBESZMBUR)Z B3, & N
LA NH, A8 SRR, sl i /e T L
BHWh, s AR VE R - A pH i
i AR JFARDE KA i SRt AN A P B
EIEPESE  ABTER V5 YL T R A [ &R (AR
Ei

(DA 23« it I A 2 i T 7K A E Y 7K ) e

Fo RESKBEAEIEDMELTXALE N ZEL (ng-kg?)

Table 6 Changes of N element in soils with different planting methods after wastewater application (mg-kg™)

3R A NHi-N P NH;-N 5 NO; -N ¥ NO; -N i@
KFEL—&E, I 12.56 4.63~22.88 12.73 0.72~34.86
LG, P 12.84 4.10~24.77 4.54 0.52~13.51
2L —KAE 19.02 12.71~37.64 0.25 0.16~0.39

A FORBE] LR EAHL N A NH,-N $oht
HEZ BN AR s R 7 A IRERIT . Bk
BT Z 0 TG 7K A 38 (45 2 1) - SR N (8%
AN 5 N Z M) S, BARAE 4 2 1E m K
FI T REAF T AL N & B AR TR K ffr 0,
{HEEA 0~160 cm + )2 HIEA RN RN
HigrE i, 2139 7.86 cm-d™ ZbFEHE 5.37 cm-d A
PFEIHEINT 8.86 mg-ke™, A FRtNE 515 7K £ Hb
AP TR T A AU T SR I A N [l KA
B s w ik,

2) IS AR AR 3 Fh H AR K RE RN K
FRMET, K A5 e (LT3 TR 52.219%0~7.27%
Z ARk, ST VKA T Y+ AL E A 5
JZ A AT RS ARV E R RS RS AR e S8 s
N $52 BY R ZEHLR 02, A N2 AT K 4 kb
o, K& B AR RRTE 13.90%~41.44% , Ho o &
(B 2490 I [l fe KA /K B 1Y) 45.999%~51.06% , i )2+

RS TCAN TG PERIS . BRI R, — K 4
S NI R KE 1 50%~65% 2471, TEALYE B
R RE R0, P 1 RIIE] 2 U ASADLE b A SRV K L
BRI K S, R A R R R AR
0~60 cm 2 P ; BAEY X N WSORT + ems fefE
SO, I NH,-N A Bl 2 R 53 S R
B4 NH,-N Hl NO,-N (3124556 2R FB7E , NI
15K (K I3 fmr 5.37 em-d ) #F)Z(0~20 cm) 1 )2 18
WA B I NH,-N(6.37~22.16 mg-kg™, & ToAt Bk
HER AT Ik 54.44 mg-kg™)., (HBEE T E SKEE
Wz R, 2+ (0~40 em)i) K> 2 KIEE T
W, -3 NH,-N LA % A [ 22 5.28~11.19
mg kg™, T 14 NO;—N e BE F W48 IE 35 7K B Y
0.52~1.23 mg-kg” EF+ = 10.93~41.71 mg-kg™', #f)2
(0~20 cm) HHEM LR AR 5 DS AME R Z AW
H )5 R SKE A W B A, KRS 9 AE
KN FER Y=136.4-2.836X (r=—0.9267), TN Y=

£7 REKDAREN LR N & RIHM g ke)

Table 7 TInfluence of hydraulic loading rate on the content of available N in soil (mg-kg™)

e K1 ﬁﬁf BRI/ cm
/emed 0~20 20~40 40~60 60~80 80~100 100~120 120~140 140~160
21 7.86 71.88 36.30 18.58 8.11 8.94 14.29 14.42 12.69
5.37 19.96 21.84 5.81 2191 11.41 10.28 11.23 11.89




o 24 58 3 & b R B

B

n

L,
=

= 531

4.377e0%3(:=-0.960 9), ¥}Ji5F] 0.001 1) B E K-,

Q) EHEAIL . OB M as Fl R, AL
JFA B T 0 NH, FIEUS (NHY) B B AR A
I3 W HE RN it I RS i - SRS A A (B K
5+ 2 A HLUTE I, 7EE N97.5 kg hm™ J5 14 d, H
B IR R 1.(93.29 mg-kg)>LLHE (75.57 mg-kg™) >
H0 4+ (S1.41mg-kg™), RIEHEEEACR E AT HL N F1
NH-N f9357K, A DU & M 3 NH,-N A
NO,-N ¥ 5T R A B Y, W% 8, BR
FiE K RGO T4 NOL-N & BV (LR 35 H 148 NH,,
-N S5A MUY Z AR ARG SRR
AHLT SRS NO-N St Z M AEE A, Al
JBT I 5 v (R KRS 8 e e RO RS AR SR, 0
NO,-N 5 H#7E 0.72~34.86 mg-kg™ Z 451k,

0.01
0.3F
0.6
09+
1.2+
1.5}
1.8

— MK 534.77%~48.81%
—— FIEKI}21.36%~35.50%
—— [ HEKA33.09%~10.62%

W /m

0 .5 1.() 1.5 2.0 2.5 3.0 3.5 4.() 415 5.()
‘?ffﬁﬁ/mg Lt
B 1 EERESKERTE NI -N T4
Figure 1 Changes of NH:—N in red soil with

different water contents
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Figure 2 Changes of NO;—N in red soil with different

water contents
()5 BA B[]« AR 3 T 7K sl it AT e e /K E AR
T A SR A 455 B I ) X 4 NH 1] NO, B4k
AN E A 3 2 PR Ry 5 B e ) s R [
JERIE A YRR DATS 7K 08 -+ b 38y
R, 5K AE I P 15 R s ] 5 AR AR 22 ]
A, KRR EIETT RS Y=3.472X -

RS METEAREMMERN L EENRY LR
NH,-N #1 NO,-N #0
Table 8 Influence of soil organic matter on NH:—N and NO,-N

in cultivated horizon of soil during planting various crops

- BME (BE., E) KIE OKRE)
1 AR NH; NO; NH; NO;
S 1% 4 3 4 3
/mg-kg ' /mg-kg'  /mg-kg! /mg- kg
KFEE 497 1259543 12.73+13.59 19.14+6.95 0.46+0.17

EARE
ey

2.85
1.85

12.84£6.50 4.54+4.69
1230+ 8.84 1.64+0.85

15.50+4.85 0.25+0.12
11.07 +£3.63 0.25+0.04

T R PR O V(R

7.797(r=0.980 2), ZLHEAY [0 )5 )5 B 45 & ¥ =2.255
e BB (120,937 5), 588 5~7 d B, KR A A4
R HAE 11.13%~21.66% , 2130+ HERS 1L N
4.44%~11.91%; 1588 13~16 d B}, JKFE Atk ik
31.29%~41.72% , 41580 11.55%~15.69% ;22~24 d L
b, KRR E L 67.43%~82.09%, £14En] 35 3]
41.03%~50.51% ., HILA] UL, ARk )2 4 8 5 &
TiF IR 6 B R U HE TR 1) 75 /KB U8 2 IR AU R 2 R 130T
B AL LB TE K LR AN T 4~5 d SR ah 2
1), TESEBR TR R 15 d By 8%

3 #ie

RACNE 5 AR A= 1 15 7K S [5] 52 e L el 3 v 4
RS AT R, R ) R LTS K AH 2 F —FR Ik N
JIEL SR (TR IES , o st 5 G V2 A Ry T e, R
BT SRR 15 B v VKA, 1) SR AR B 2% 1 1 3
BB K N 4R 7 0.2~1.0 m B9 2N, T
T b S AEF R IERL B2 A, fF 0~60 cm
TIZPEREE NO,-N &, K2 T AR AL
PREE—FPIE NO,-N i, JIEI -1 o i S s AL ik
FEXT NO, #Eil A EEAER . FEhil AB K I ER B Ffs
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