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The Characteristics of Soil N Accumulation and Movement in Different Farmlands in the Yellow River Irriga—

tion Region of Ningxia, China
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(1.Institute of Agricultural Resources and Environment, Ningxia Academy of Agriculture and Forestry Sciences, Yinchuan 750002, China; 2.
Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract: The greenhouse fields (n=4) and open fields with rotation of paddy-upland crops (n=4) were chosen in the Yellow River Irriga—

tion Region of Ningxia. A method of multiple—points field sampling investigation and laboratory analysis was conducted to study the charac—
teristics of soil N accumulation and distribution in different soil profiles and its movement effect on N content in the shallow groundwater from

two different farmlands. The results indicated that total soluble N(TSN ), NO;—N and soluble organic N(SON ) contents in 0~150 c¢m soil in
greenhouse fields were significantly higher than that in open fields, and the average contents in the former fields were 1.5~5.6, 1.5~3.4, 1.6~

9.8 times as that in the latter fields, respectively. Different forms of N were mainly accumulated in 0~5 ¢m and 5~20 ¢m soil depth in green—
house fields, and which were accumulated in 40~100 c¢m soil depth in open fields. Soil TSN accounted for TN by 5.4%~11.5% and 2.2%~

4.9% in the greenhouse and open fields, respectively, and the former had a higher risk of soil N leaching losses. Different forms of dissolved N

accumulation amount were SON>NO;—=N>NH,*-N in 0~150 cm soil in greenhouse fields, and with the order of NO;/—N>SON>NH,*-N in
open fields. The TSN, NO;—N and SON contents in the shallow groundwater in greenhouse fields were also significantly higher than that in

open fields, the former were 9.5, 13.8, 7.0 times as that in the latter, respectively. Therefore, both NO;—N and SON could be important soil N

accumulation forms in these two different farmlands, and that may pollute the shallow groundwater in these two different fields.

Keywords: the Yellow River Irrigation Region of Ningxia; greenhouse fields; open fields with rotation of paddy—upland crops; soil N accumu—

lation; shallow groundwater
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Table 1 Introduction of the different farmlands

G IR Fhitpy TERE

N, kg hn? SR R WOk H #A
GF1 jtise &l 584 WNTT¥BUER 2011-12-10
GF2 Kk v 438 WA BEH 2011-10-08
GF3 hisem /Ml 405 BN EBE 2011-12-14
GF4 e Fhh 877 NTTHBEE 2011-12-14
OF1 KW HEXK 300 KTFEFRE  2011-09-26
oF2 KW HEXK 360 KTEFRE  2011-09-26
OF3 KW HEXK 342 KTEFRE  2011-09-25
OF4 KH  HEXK 285 KTHERE  2011-09-25

2 il R AR I 2 3t FH Bt AR R A BT A GF A &R Ry 15—
15-15 Z G BARE (46% N, BIE) , A VUL N B ZEFIG 245, HFm 0
RS2 SR 16188 ; OF 4% I ZUAE A B IR — 4% (18% N,46% P,0s)Fl
JRZ(46% N),
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HFK 9 A T aMGKIG, SRR 2RI 4 A,
FH %5 £ & R4 0~5.5~20.20~40.40~60 .60~100,
100~150 em +)2 4%, B ERAE 5 SR G, 135 M2
By, Horb Ly RCTIE TN i, 59 1 0y Rt 1
B, A IS =R URORAE , E L TSN .NOs =N A
NH, =N & ,SON(mg-kg" )=TSN=(NO;=N)-(NH;=N ) ,
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#,SON(mg-kg™")=TSN-(NO;—N)-(NH,~N),

1.3 MEMES A%

ST 48R PR AR R I 4, 2 Tl P R s
A& TN i i LA e St 41 KL HA 1 mol-L'KCl
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Figure 1 Total N (TN) content in 0~150 cm soil profile in greenhouse (GF ) and open (OF) fields
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Figure 2 Total soluble N (TSN ) content in 0~150 c¢m soil profile in greenhouse (GF) and open (OF) fields
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Figure 3 Nitrate (NO5—=N) content in 0~150 cm soil profile in greenhouse (GF ) and open (OF) fields
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Figure 4 Ammonium N (NH,*~N) content in 0~150 cm soil profile in greenhouse (GF) and open (OF) fields
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Figure 5 Soluble organic N (SON) content in 0~150 cm soil profile in greenhouse (GF) and open (OF) fields
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Figure 7 Dynamics of the shallow groundwater depth in greenhouse

(GF) and open (OF) fields

NO;—N F1 SON F & # W B & T OF &k H, HE&RE)
Wik 14.31~50.67.10.86~46.12 mg-L~" F1 2.02~5.89
mg-L7, ATLLEH, GF 4% H 1T 7K NO =N & R #7E
10 mg-L™" LA b, © &80 17 WHO B9k 7K bR IE
I, GF & H T ,NO; =N B iR 2 T /K 5 e iy 32 22
REA, di TSN Hi ik 75.9%~91.0% ,SON X )2
Ho R KRS N2 2, H TSN ]l 9.0%~
23.6%. OF & HT,NO; =N 2% 2 1 F /KI5 4 3=
BREILA, f TSN ik 56.3%~66.5%, LK
NH,—N #1 SON,

F2 EHEFEHEGEH)FMKE(OF) LEHERERSH (%)
Table 2 Analysis of the different N forms in soil profile in greenhouse (GF) and open (OF ) fields( %)

- /em Btz M (GF) KH (OF)
TSN/TN NO;—=N/TSN NH,-N/TSN SON/TSN TSN/TN NO;-N/TSN NH,-N/TSN SON/TSN
0~5 8.1£3.0 29.1£11.5 0.7+0.4 70.2£11.6 2.4+0.6 61.4+10.2 4.6x1.1 34.0£10.8
5~20 5.4+4.0 34.8+17.8 1.7£1.3 63.5£18.5 2.2+0.4 54.1£8.0 4.0+3.1 41.9+11.0
20~40 5.8+0.9 36.0+8.8 1.6+0.7 62.4+9.2 2.6+0.6 44.9+14.2 5.3+3.1 49.8+15.9
40~60 7.8+3.9 43.1+3.1 2.4£1.0 54.5+3.3 4.4+2.0 55.7£22.5 5.9+35 38.4£19.9
60~100 9.6+2.8 34.8+11.7 2.7£0.8 62.5£12.5 4.9+2.1 73.6+16.2 4.0£2.7 22.4+16.9
100~150 11.5£5.2 37.4£12.4 2.2+0.3 60.4+12.6 4.6x1.1 52.5+14.0 3.4+£1.5 44.1x15.0




BT 3,55 T R XA AR H R R RS IR E

201428

&3 EMEEE(CHFMKXE(OF)RETREER
FHEE(mg- L)
Table 3 The average N concentration in the shallow groundwater in

greenhouse (GF) and open (OF) fields(mg-L™)

G5 TSN NOs-N NH,—N SON
GF1 20.81 18.67 0.12 2.02
GF2 50.67 46.12 0.01 4.54
GF3 26.35 20.41 0.06 5.89
GF4 1431 10.86 0.07 3.38
OF1 2.96 1.66 1.11 0.19
0F2 2.02 1.19 0.32 0.50
OF3 1.93 1.19 0.41 0.32
OF4 2.80 1.86 0.73 0.21

2.3.3 A[RIZERIAR V2 N K F st a &5

& 8 ATLLFE H, OF 1 GF 2 ik [ F- 2Ly A
PER ZHAEAE RS, GF - F# /K TSN NO,—N
1 SON S 4545 5043 31 24 22.74 .19.84 mg - L™ 1 2.83
mg-L7, A B FH ST OF LMY 2.39.1.43 mg- L™ Al
0.41 mg- L™, §ii& /& 5 4 19 9.5.13.8 £5F1 7.0 %,
HE— RS 1A it 532 FH S A R 28 b 2 AR R, X
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Figure 8 The average concentrations of TSN, NO;=N, and SON in

groundwater in greenhouse (GF) and open (OF) fields
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1 SON R & & T RH, HIEE R 5KHEY
FRE AR E , H 005 | e i 32 1)t A D /K A B 33
Jiti 3% H AR R R L, it 2% H R K
NO, N &85t 7 WHO B9454E 10 mg- L™, i B
WS H A R B R H MR Ry, IMEMR A
PR, BV e Hh - JE S b - SR A U] R IR E T R R
R = AR, T H AT RIS A% 2 m DR )2 BFUKE
AR 57% MK (n=14) HOKRERRERR BT T
10 mg N« L i K FH (=84 ) F /K T i £ ¢ A R AL
N T, ESZAE 2 Ak AR A v U it S FH 1 2 bk
AR, FHO b N K 75 G AU fin R . B9
Wi gE 3% 2 )8 T AR 3228838, HR R i
&R Z R ARRER A L, 27 B XK H
5 | EE IR T KL B, HE 5 i R IR 2
SR AR AR)Z

ARSI I 25 B, K 1458 SON (5 5 g1tk
BRI 10.5%~69.5%, {HHAE 0~150 em - {A Y
FHAUN 1.5~15.2 mg-kg™, AR T B H A 14.1~
218.8 mg-kg™, ULEH AN [ 2R A A A R RS kP
SWAAEES . AUFE EEEA LA (SON) &
TOR FAEARN BRSMUEIEER, AU RS sE
SR P e E B IR TR, 2 SON il S R IR,
AR AT AL 3 i A DL AUR EE
RE BRIEED, AB5E ik it s 1 i F R A
A LI FIALAE | A ] i e SON J2& 3 28 B ik
VEIEAS o Matlou 581z 38 4l i E SON (S 1L
BIAE1T%~32%E B, H AN SR BT A HLAIE ite FH A 155 1l
TLNO;-N S 5 BA 98% L) |, HAEIREAY NHi-N
F1NO; =N BEASI 211, 78T B9 X Bt FH AUK F48
YERHH, 138 SON SRS R PEAR b 4 2L 7, L
TE AL 3 TR DM X6 iR K A B A AR] 7= A= S L K H
5 NO;—N \NH,/-N [ B FE A0 6 RIB T —HIRA
7T,

4 it
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A (TN) P E ARl A 8 700 T R B 15 i 2 A1 e
B TSR H R A R R SRR
KR RAERH . TSR H (GF) Z AR A5
FERNK T3t AR 25 b B T Y O A R
(TSN) .NO; =N Fl SON P8 4352 K H (OF)[
1.5~5.6.1.5~3.4 f5#1 1.6~9.8 5, #&iti= H £S5 /%
MR E F T EFAE 0~5 cm 1 5~20 em F{ZE T3, K
AR T EBLE 40~100 em 44, SR H Y
AR WBE AL 5 o
42 TEEXAERBERAIERZEZRES

Wit S H K S48 4E R H -3 51T TSN/TN 1y
A543 BIAE 5.4%~11.5%F1 2.2%~4.9% 2 [d], PHEsE
FE 5 i R 2R 1 L B9 v, JHL R A AV 4 2 1) DR A,
. WA R BRUR A I, WSk - SON>
NO;=N>NH,*~N, &k H ) NO;—N>SON>NH,;*~N_ NO,—
N F SON #J2: 2 RS H s i R R R FH 2L
B
43 TEEXAERERABTKEEZSE

it = FH RN 7K FEASAE R 1144 J2 T 7K B R AR
B4 AI7E 130~230 cm Fl 86~240 em Z[f], ZZHEIX K
FES R 1A R R S ) AR o TR R FH F2 2 v
R E S T/KBRAEKH, s H T 7K TSN,
NO;™—N Fl SON ~F-34 % £ 73 JilJ& K H 1% 9.5.13.8 £
7.0 1 Bt H LT 7K H NOy—N i1 SON & 43
B3k 10.86~46.12 mg- L' (>10.0 mg- L") Fl 2.02~5.89
mg- L7, KBRAELRH S5 A 1.19~1.86 mg L~ Fl
0.19~0.50 mg- L' JIESE T i =% FH I M R R R X
SR, HXTHE R /KI5 4™ 8 . NOs—N Fil SON #B 7] fig
JEA i 7K 5 e ) E R
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