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Nitrate accumulation and distribution in soil profiles in ecosystem of
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Abstract: Soil nitrate accumulation in North China has been reported by many researchers. The land use patterns
changed markedly along with agricultural productivity in the flat parts of Weibei dryland on the Loess Plateau. The rota-
tion system of gramineous crop/legumina grass was replaced by winter wheat or maize cropping. Furthermore, traditional
crop like winter wheat decreased and apple orchard increased continuously . Nitrate accumulation in the soil profiles under
the different land use patterns was studied in this area, compared with a long-term experiment nearby the studied area.
The results showed that nitrates accumulated in soil profile in apple orchard and farmland, but did not in soil of artificial
grassland and younger forest in which no nitrogen was applied. Generally, the soil layer with nitrate accumulation was
located at 40—260 cm soil depth. Nitrogen fertilizers were heavily applied in the apple orchard, resulting in distinct
nitrate accumulation. Because a majority of farmland is used for productive agriculture or apple orchard, the amount of
nitrogen application should be reduced. We suggest that effects of nitrogen application on eco-environment and quality of
apple should be studied in the future.
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FRECERE, KRB =RUBBRANRME,
IREDE=E5FFERPNRELE S EERERL
BRI R Bir. BB RBERAR W REES
KE, P+ RERUMRLERAMKE RBHALRE
AHiE. EREEDFEI YRR KRHEE UM
BRELTHEPOME RBET THEAMYE; BER
SRR T FRETRERAMSAERSEWE
R R2eKEUMETER AL HEHIAERS
ERVEFT TR, AN EYH AR TRE L+
EWMEAMREI®., RIVBERAFILERNK
B RS B AT TS, AXEEFRITR
FREAR L BAAF T L EHNERSRTES
RO, R FEN EEAZEM, B RE
SREMTENEHSA S MRS T, §
EARBERVAESRAETHELBREKE,

1 Me5T%

REXMTFREAKRE, BEILEE, CER
U, 1200 m, BBBHEBES BESBKK,
ZXAEHSE 9.3 T, LH/M 171 4, FEFHREAK
B 584 mm, KT 10 CHE 3R 3029 C,4F H BEF 5
772230 h, H % 51 %, FEH B 8K 4837 Ve,
HRTHEAEZRY L, +EHEE, 550 ~60 mo
<0.001mm KRR &8 18%, < 0.01mm )Y BEHEKG
BER 46% . R 4% S5 W K 4> KR 4F g £ 18 5 B9 K &
HHHIR: HE KR 23% (3 x 10° Pa BF B &K
B)VHBEALEEE 12.7% (6 x 10° Pa) , EEEK
10.6% (1.5 x 10° Pa),

R X FEME TR KR /DE (Triticum aestivum
L.)~—/NE—/NE—BET (Panicum miliaceum L.) 5
IREY—E K (Zea mays L.) BT JR ( Citrullus
vulgaris Schrad . ) 5% 44 % ( Solanum tuberosum L. )%
B, ZFEWE, HIEULENE, EHERZE N 150
~170 kg/hn?, P,05 150 —180 kg/hm?, 3 1 F — & &
B, REEY=BAT L/NFE 4500 —7500kg/hm’,
F 2 7500 —12000 kg/hm’,

KHBAEHRT 2002 F7 A LA#T. ERE
RYFHE LR FEMRE=RE(XPERFEEK) ER
b (Malus pumila Mill, A [ A% % ) L 38 37 B b 30450 4K
( Robinia pseudoacacia L,7 W H 4h#k) Rk #HE K
EMRBEEEE LA/NEEEREESEmAHE N
BRMR, ENRABRSAERMTFE—F@L,H
BE 5 km, T BHAR . KPR BIFETF 1984
EEHEEELEMEEEEE (Medicago sativa

LORMRE; £/ NEEESFEHEE N 180 kg/hm?,
P,05 90 kg/hm?®, I A FHED H EBIER L E,
0—400 ecm HEHFAATIT TN FERE,
0—100 cm + 28 10 cm A —J2,100 cm LA F & 20
em A—2, LR X T # A 1mol/L KCl # B
SR, BN BFEREDET, BT R E L EE K
B, UTAHBEH L EHEARLENHERER
#:
A=hxdxpx10/100
AP ANHAARZRFE (kg/hm?) ,d WL BARE
(g/em®),h WL EBEE (em),p IS AWE
(mg/kg) o

2 R4

2.1 1B EWHSEAS B
EENAHT, AXER S WP REHLY
AR EERBRABE ., AP RN, B+ 1%
—E+RREEMNINE(BESASHER)TRTH
P RAE + AR ST, 1B 0 L M E IR, 0—
100 cm T 75 B K 0—45 em AT H- L MR R 701,
BIOTHBR B BN, B RTK H L] 0—100 cm 7%
SEABESFREEREBENMEEXRIY, HE,
BEHEH LT EBESEEEAE 100 cm AT RR, &
FRERVE R, ETREELTENELEE  HEA
EXEPHEIEEREZE 100 em BT LEEF,
KMEEEOATES RREHAAERE,
XK 5.53 mg/kg, LR EHHE SR TR 50 cm LU
T&LZEEMAD, HE S HEEHS(E 12), 0—
400 cm RS BN 50.9 kg/kn®, TER AT HE H
BREERARE, MEAYERK, HEXKEBEK. 5
ZHE B E I EEHER RERFARR
A& HILERHKSE, HEHBS AT BE 100—
1000 em L2 B EF R TH#, FHF - HER BRig
HEl, HEmSRHEAETREESEAGRT
B, H7E 100 cm A FEFH#, 8E BR A4 (H
1b), AT A TAHM FHEMHSEELER
HHA RS EEHEMENER, XESEER.
0—60 cm T EHEATEE THMAE, T 100 cm
UTFHETHSE, EERIX=FLHmAHAIRE
MEER AATHRSBREFERREHEBER, M
SEXLENREZR., BB TEYER, BKA
WK EENEE, SR LESEREK. ATRE
£, BHHE 0—1000 cm WA 0 H L E B E
WERITHETRYXTER, T EEZXLEYE
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K, LK G ABT LB 1000 em B, L ESR
BRI A KR IR Y SRR L PR T
B TESNE; REDERKREHEERRKS,
BHSERERNTIBNH . RELPEHEX
FEMBREMLA/NEEELE, T EHNEHRSRE
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Fig.1 Nitrate distribution in soil profile of different land use patterns

2.2 THWESERRT

ABRFE R PR 17 45 B 4 - 505 T kv R R
THEAE, 447 £ 100—800 cm [&] ;0—1000 cm
ME A H 512 kg/km?, 0—400 cm R B A B
371.0 kg/km?, B AMH 9.4 mg/kg(F 1), FERAE
R RS T HMEEAWT L ERBA &R
AEMBHER, MAA TRAKHTESTE, 174
ERARCTHKE 900 cm FAL (B 1a), T EH
HhEDR/N,0—400 cm HEREEBETALE

R TR, BB 147.3 kg/km?, T H 0—180 em %
BEEHBTFATE R, Rk BN EHESR
SEUTEDRE, EHNRE 060 m1E, RHEE
241.2 kg/km?, T ERBEEE N RAT RENE.
ERREHEPEMRBERS BR, KK
AR SHEEAMSANRRAL, RREY
BAE 120—140 em K. R EFEFEHH N 180
kg/hm?,P,05 90 kg/hm® A AL 38 , % S R HL & /N & 15
ESWASRIEE R 35.7 mg/kg, EEHFET 0—
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Table 1 Nitrate contents in the soil layers of different land use patterns of upland
NO; -N R R 10 22
FNBER ) ww PR ek L EX , ORRE nRRE WM
Accumulation Alfalfa Unculti- Locust wWwW Mai SW 10yr 22yr Bare
(kg/ hm?) vated cus aze orchard orchard land
0—1Im 26.4 63.5 134.3 137.4 137.0 258.2 1036.6 344.0 42.9
1—2m 11.3 38.4 47.9 300.6 166.9 243.7 718.3 1596.4 120.3
2—3m 5.8 24.1 53.0 33.9 66.5 25.7 31.9 58.4 113.9
3—4m 7.5 21.3 6.0 30.4 83.1 24.1 1.1 3.7 93.8
0—4m 50.9 147.3 241.2 502.3 453.5 551.7 1787.9 2002.5 371.0
B K {E Max value 5.53 7.3 17.5 4.1 25.2 35.7 172.6 201.9 9.4
BAELR 0—20 0—20 0—20 120—140 120—140 120—140 80—100 140—160 140160
Layer for Max.

1) WW:&/N# Winter wheat; 2)SW: % 4E/NF Successive wheat

200 cm + 2, M EE 551.7 kg/hm®, B H— B H ™=
RERBEHATHSARSE ZHAR, H 100—200
m T EHEALAREET0—100cm 2E(F 1), i
PSR ER ARG L BRZFARERR, R
Bk R B B TE 120—140 om B, HEFE L /D
EH5EXK0—400cm T EWMESEERERX 5023 5
453.5 kg/hm’,

10 & 3E R T 5 22 #3F FE 3R H 0—400 cm
HEMEXT 1787.9 5 2002.5 kg/hm’, R B E
FHRMEK 45, SREMEL, FREBESER
FHY™E, BALr8as TARE, EREEH
BABAREHMN, SR EHTAEHESRRER
BLERESRMEEK RRHSENES LEREE
. BERESREREE EEM LA HL K,
WMSERETENE LERMYRERSA, RETH
SEMKERBHSE ., BRELKEZRREEFRE
1200 cm +ERE, XERANFEHESRANE
BAR = RAR KM REAK G BB K 8K
BHE,BAKAERSTE, MASE DL RGBT 200 cm
HEAEKS ETES. SRt ERHEHSRS
FRUAEATUE L, BKABRHESRAR LER
AbIE R HOME— B 7, Mo R A KO AT DA B 2 BE AR

LR, BEEE AR A AT L5
MERFEAEFARBRANRET ER, EAREHK
ATEHEHSASTERM. 15 0—400 cm B
AEBADIFERCERRE > BERE > #it > R
RAkH > TR > A THEM, FREBSERB™
BHAERALE ATEMBETE, MASRHEL
WA ASHE LN BAEE - PEMAE T HRAER

B, RUARKZH,70 ERURFEATE S
(FERER)EHAE T B, SREWERNFRME
Y5 R IR G O A KT, R AU W
FAREER DY FTERETREREER
ABERE, 3B, EESLSEHEE, RS
AZTA, DB EEGBRA N FTERRE RN S
ZREYREZITABRA. BTFRARBED KR
& TR, SR B 1 AR S B 2 i # [R) B AR P B R A
HEREE, B, BRESRELF= LMK R
o, REELEREFN BREBEEM.
3 e

EANRBSKAMEERYER RLBRE
PETE MBS S HAEKFE T, REAMSEAR —E
MWIEEREE, B RHAE 100200 om TiK,
B E 167 —300 kg/hm?,200—400 cm T RHE
7 50 ~ 150 kg/hm*, BB B B FE 120—140 cm +
B MERREREL/NERABLEZN. HEH
FEAPEMNTBEREKFIOHEE, BSERREDN
SKBEELTTRRE MZBREASHHREL X
BWAREWHBRNG, ARE—- SR BN
BE R EC A M T LB A B+ R E SR
B BRI BT A B A R B R e A R YRR
BErREHIEMSARENRERR. SREM
W, REMSEEFATE, BAYRENEETRXS
SEERBERRTESRE, TR EAR KK
B R E T A e B AR A LAE TR A, 3B
wBiE—-LHR,

AR EREERERESE N 500~ 1200
kg/hm?, FERIE Kk B2 L E 5. RE\EXE
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BREMII R REB AN AE, RN ERAEN
4 N 300 — 1200 kg/hm?, Fti Fi B ¥ B934 B 2075
ke/bm® s FERS KU N, FTERAE L ¥ REE
B 51 1 35 e AE /K - 2 B HLAE 60000 kg/hm®, N,
P,0s.K,0 4} % &y 378.396.270 kg/hm?, Bk 7§ 3 S [l
EETFBRKPRIEAREER,  BIEHESERL,
HRAERAEZRFSBEERTLENE S, &
HEATIE R B EE P, N M IEB G R REAER,
BRERKFZT B L EHEHRAERE, ZEA
REF R,

BRI, B+ REKRAAREERCTEE 708
hm?, KPERBRAN 37 77 hm®, KF2 B B R
Bl o AR 24T e 5L o 2t B 0N e Y 1 R B BRI [)
B R RYEREwE R, R KRERAN LS
BEWMBHRU RN RERTEOE W, BIEHE
s RS E B RN AL E AR, HEEE
W EER W, SRRk, h¥EAESHIE
FHO AL |+ 2« AE A& 5t 8 , BB 35045 Wl A B AR 5K
WREMWAR BRYANECBERE. #X4L ™D
SEREAEE, MEASEEK ANUEBSEER
REAXBER AP RBRE, XA
THYEISEREREVUER T -MRAH, ¥EREX
K200 cm T EHNHESEARE LB & 1358.8
kg/hm?t Y, fER X F ok B AT LR X 3E R & R Y
FHABREIIRBEBENL,
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