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Relationship between soil texture and nitrate distribution and accumulation
in three types of soil profile in Shaanxi
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Abstract: Nitrate distribution and accumulation in soil profile in Entisol in northshaanxi, Anthrosol in Guanzhong plain,
Paddy soil in southshaanxi, were studied and the relationship between soil texture and nitrate leaching was described in
this paper. The results indicated that due to less clay content and looseness and a fast speed of nitrification, of Entisol,
nitrogen input to the soil mostly presented as nitrate, in the bottom-land of Loess Plateau, 2 months later after fertiliza-
tion, the peak of the nitrate content was located in 50 ¢cm depth, and was moved down to 100 cm depth after 4 months,
130 cm after 6 months, the peak was disappeared after near one year and the nitrate was distributed between 130 and 350
cm depth. Therefore, nitrate leaching is the main way of N losses in bottom-land in Entisol area, where the irrigation
could be carried out. However, in Anthrosol, Guanzhong plain, due to a higher clay content relatively and fast speed of
nitrification, and a clay layer in 80—120 cm depth was found, which block the nitrate and water leaching through, so
most of the nitrate was accumulated in 0—100 cm depth, which account for 64%—74% of total N accumulated in 0—
400 cm depth, and N in 200—400 cm depth was only account for 7% —13% . Even some nitrate leached deeper than
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100 cm depth, which would loss by denitrification. So, there was no nitrate peak movement could be seen in the soil pro-

file. Since soil water saturated in deep layer, in Paddy soil in Southshaanxi, it isvery difficult for water and nitrate leach-

ing down, so nitrate was mainly accumulated in top soil layer. Nitrate leached down to deeper layer where there is an

anaerobic condition, losses through denitrification.

Key words: nitrate leaching and accumulation; clay content; soil profile; Entisol; Anthrosol; Paddy soil
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MRMEEMHES S, TUH BB MRk,
Tﬁndade[m?ﬁw’jgi_tmj( HR®FEH, EBER
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1.1 RBAZE

H ()R 5 , 43 547 B ZEBRIL KRG Xk 5K
BT, RETHKRE 3 NMNARMRLESSERX,
MR, T LIER ., KBRS L XEP R E
FREMX , FEENE 350 ~550 mm, HHEEXK—F
—RE,EEHMSAEIA ., R R)IEH, T K
A 4.5 m, RREITEEYAFEER NS AZR
£ 4 ARMETE RN 386.5 mm, H E K4 F B 8 K
B194mm, XPHBEHLXMLERBHEBES
BRXEETER 550 ~650 mm, HE/NE/BEEK

X, PEABTHIOAZZRF 6 A, EKEEH
6 HZE9 A, RN FHHBLEWR, T KA 27 m,
WEEYHEER  N10 AZRE 10 FHNETE
3% 601 mm,/PELHRE 78 mm, EXHE /K 217 mm, PE
BEXFABLIERAERFEESEX, FHEE
700 ~900 mm!*, BA/NE/KBRER, NEAF
P10 BERFE6 A, KBEEH6 AEIH, Kk
BENNPHARBZRE, BT KL 7 mo AE
Y k7S, R 0 ] FEFE & 759 mm, /pE A 85
mm, KFEEKBEEK, FRABKX L@ EAEL
HERAMFEHB AL 1.K 2. WG TRUBIMREEL
W E R RS E, ARREERMERRNE
KEBARFHEEAED S &G THEHERIEFHK
%o

3ARBAHABYERERECGHREK,
CK #Z7)FEEB(ANZRR)2 MEHE,EHZ 3K
NEEH: KEXHTmx9m, BHHENTmx8 m, X
F R4 mx8m, BIEKHRE, LY IRBIER:
KIEFERE KA R N 250 kg/hm’; R L /MK
A 318 N 240 kg/hm? , H ER A KHHE R N 280
kg/hm®; WHEA/NZESKBAEKPE AN N 360
kg/hm®, KB 5HE K FARERREXEEEY
MAEKER SRR BBEE,

#£1 #8+ B2rFABL—20cm IENELHR
Table 1 The physio-chemical properties of 0—20 cm soil layer
in Entisol, Anthrosol and Paddy soil

mH HHE L #t KL

Item Entisol  Anthrosol  Paddy soil
HHLE OM (g/kg) 2.99 11.80 10.20
4> N Total N (g/kg) 0.15 0.81 0.11
4 P,0s Total P,0s(g/kg) 1.09 0.79 0.90
NH, - N (mg/kg ) 8.20 3.74
NO; - N (mg/kg) 11.50 26.56
CaCO, (g/kg) 104.25 4.42
pH 8.30 8.30 7.10
CEC (cmol/kg) 7.31 15.0 15.49
HE#EKE WHC (%)  22.49 23.0 27.66
7 ® Bulk density (g/cm®) 1.10 1.20 1.47
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2 Z=HIMNENREIT (%)
Table 2 The soil texture of Entisol, Anthrosol and Paddy soil
4+ 38 FR K /D (mm) Particle size of soil
Son:ltf " # 43 + Entisol ¥+ Anthrosol JKF8 + Paddy soil
(cm)p 2.(())00—; 0.2~  _gop 20— 002~  _gop 20~ 00— g4
. 0.002 0.02 0.002 0.02 0.002
0—20 83.9 8.5 5.9 27.5 49.0 23.5 35.9 45.2 18.9
20—40 87.3 5.6 5.9 24.3 49.5 26.2 34.1 52.8 13.1
40—60 88.1 5.6 5.6 29.9 45.5 24.6 36.1 48.6 16.3
60—80 86.1 8.1 5.8 26.6 47.5 25.9 40.5 46.8 12.7
80—100 88.3 5.1 6.6 25.3 39.4 35.3 38.5 48.8 12.7
100—120 92.2 2.4 5.4 26.3 38.7 35.0 34.5 51.6 13.9
120—140 89.6 4.9 5.5 31.9 38.0 30.0 26.9 52.8 20.3
140—160 88.4 6.4 5.3 31.6 43.2 25.2 24.5 56.4 19.1
160—180 91.9 2.8 5.4 32.7 46.2 21.1 36.1 45.2 18.7
180—200 88.1 5.9 6.1 37.1 42.1 20.7 41.6 42.4 16.0
1 Aver. 88.4 5.5 5.7 29.3 43.9 26.7 35.0 48.7 16.4

1.2 BESSHAZE

T ERE S LB, RIE 55 T
BEZE 400 cm R, NP BAEE 200 cm K. RESN
0—10.10—20 ecm 2, XA HH 20 cm — 2, B K
BRRAHIB3AHE, F—ABEEINMHEHER,
+#F 50mL 2 mol/L KCl 842 ,/K: £ =5:1,%% 30
min J5 , RIEB AR EF UM E NH -N 5
NO; -N B B!, ZEREFHHES LEHER
REFEBR, BH+ 5%+ AWRENEHE, &S
ASBBEABF T, KR+t TEEASE
B HBEMEIYALZSASHBIAZH, ARL

XN THMNERBEERBURS L EHERE R

HENERBEHRIN A SPSS10.0 KAFL it
2 ZER51HE

2.1 HEBREEHESIIEABBEANRREHAS
MBREE L FEHNEARRZ R RBFFEL LR
3, XKIERBEFHFA S A 6 HEME,0—400 cm
RyRSER L BT E N N 350 kg/hm?; #E N 250 kg/hm’
B, F7H 10 HHZE,0—400 cm + 353 AR EL
EHE N N 623.7 kg/hm®, TR WIKREW 9 A 23 H
% N 623.5 kg/hm?, 11 A 5 HH N 678 kg/hm*, B|5
Z4HM 4 B 10 HHR N 592 kg/hm?, f1 TiZ L BH
pHEN 8.3(F 1), ik EER, £ LEXFE
BRRGET REEA LB —FE LT 2L
mER, MARALHKESREAE 5. 7% (%
2),AILRERME(ER ), BT, RMERR
FARFEUMSEESHFET L E S, WRE

B E PRI RSB L 400 ecm LT,
CE: Lk Rk N8 R LA i ok SNl
AEZELTFVPE  ANEEEARREELHT

RIE R R e e B AL R IS B4 L m R
F(EDTUBABHES, REEX(E1A) , AR
BAERLE L EHEARBRRNERERAK,
BEHRFENWHRLE RAGME; MEEX (A
IB) ML L M E P B WEKRE.
AERTE S A 6 B, WY EREh 76 + 3935 1 b i B R (E X
H N20 kg/hm* 64,5 B 7 HARER, 7H 10
59 A 23 H, MR I B & A N 150 kg/hn’
ek, [ Bt et ZE BT A B R B 3. BEAE 2 4
A5 WIS EE SO em £ 4,4 N2 A G, BRIEE
FHZE 100 cm 4,5 11 A 5 B, %G E S RE
130 ecm &b, BI4E —4EH9 4 A 10 H,iHBREMWIEEDE
AR, FESAHLE 130 ~350 cm Z 18],

HA1EREH AEEMBEXARBEX,ZE3m
BT, MRESEMLELERERNmEN. £EXK
WM FAKMANE 4.5m,3m UTFHEEEKEH
BHK, TR MK P AR BRED th Bl 2 38 , 3 26 F
i Bk ARIEEY . W2 m IFHEARMELB
AR, A 60% L _E KR E ARG/ R A
M. NEILEIARBENGER MEE 2R,
0—100 cm RFH MBI B L BRBHEMN 64%, 3
WM 4 H 10 HTHES 11%; # K% ,200—400 cm
ERWMRENH 2 MARK 27% LT3 56%.
B TT LA, ZE 340 1 b X VT A R A0 )1 E 3, 3R
EREMIERRRWMBME, X5BEBREE
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£33 WBRIEEINVNEFARAELMNRAR (N kg/hm?)
Table 3 NOj; — N accumulation in different layers of soil profile
+i13 B FHEH T Soil profile(cm) MNA rfeg ﬁ%ifﬁ%t:]q;)
Soil Data 0—100 100—200  200—400°  0—400 (N kg/hm?) 0—100 cm 200—400 cm®
HA+ 6~May 115.9 74.4 160.3 350.0 250 33 46
Entisol 10-Jul 400.9 57.0 165.7 623.7 64 27
23-Sep 251.2 151.4 220.9 623.5 40 35
5—Nov 59.2 408.9 210.0 678.0 9 31
10-Apr 67.1 196.3 329.2 592.0 11 56
#+ 10-Oct 162.2 47.7 30.5 240.4 67 13
Anthrosol 15-Dec 409.9 104.5 39.6 554.0 240 74 7
30-May 351.9 121.5 73.6 546.9 64 13
29-Sep 378.3 116.9 59.0 554.2 280 68 11
pi% e 14-0Oct 120.3 65.3 185.6 65 35
Paddy soil 7-Jan 197.7 360
5-Mar 204.7
14—Jun 175.0 59.5 234.5 75 25
29-Sep 120.9 79.3 200.2 360 60 40

DARBLIETHARBHREIHSASESRZIA. The N accumulation is sum of NO; -N and NH;" -N in paddy soil.
2)K R £ % 0—200cm, 0—200cm in paddy soil. 3)7K#§ +. 2% 100—200cm, 100—200cm in paddy soil.
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Fig.1 Nitrate distribution in Entisol soil profile in different time in Mizhi County, north Shaanxi (A:CK, B: N)
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2.2 HMBBEXPEIVEABERNRBSHK
B

ERAEDHENEL L, S5 EP BN
REENZBFETH 10 H 10 BRE,0—400 cm K
N 240.4 kg/hm* (3 3) , FJifi N 240 kg/hn® 5 H 12 A
15 HWE, HEEEN N 554.0 kg/hnd, B 11 74

kg/hm® , XER KX B RERBBIEANT L. TN
FWokata s A 30 B, BUREE N N546.9 kg/hn?,
HANEERPRIEA FRAFREBRELE, HEXRIX
MR AR N 280 kg/hm®, B E KWK 3KET ) 9 A 28 H,
+aE U AE B E 554.2 kg/hm?, P B K 4 K 34 18]
WEEEN N 272.6 kg/hm’,

REo AR ERP R+ HEFNSHE
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AR BB KBB4 A BR R 4 A5 FE 100 em DL E,
HAERLEIMKRBER 100 cm I T, TRREMBX
(M 2A)F B M AR X (18 2B) , #R B A I BR tE R A&
HERHMER. NERIGERFARTES, AR H
Wi 0—100 cm R AR EL &3] 0—400 cm XK
BUERN 64%~74% , i 200—400 cm £ BB 5
NRBBEM 7%~13%, £ T L7 80—120 cm
TR R SRR X B9 LR, B
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Fig.2 Nitrate distribution in Anthrosol profile in different time in Guanzhong area {A:CK, B: N]
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HTFXHARBIEELESKES REHE
WAL N 200 em, 10 A 14 B /3 # #0137, 0—200
emTEREEREN N185.6 kg/hm? (K 3),HEA
% N 360 kg/hm® J5, 0—200 cm FEEREL 0 R E
H N 234.5 kg/hm?(6 A 14 BWE ), % 311.1 kg/hm’
KU, FKREE XA ZE R N 360 ke/hm?, TE
KREERBIEK O A 29 HEE HBRERBENN
200.2 kg/hm?, XA N 394.3 kg/hm? R il i, ZEEA
INE—IKFERAER AN, X H N 705.4 kg/hm® BH
BELR, BEMANFREGR, RIME X &
KM REE TR LT PEE KA R M
'ﬂﬂﬁﬁ%[zmﬂo

B3 AESREWMESEZIMEKBLHE S
G, ANPES RE(EAFHESFHRARREL
EBEAHAE 0—200 cm Z 6], BFE BRUEE, i
X (E3B)HNEFHEEEESALE 020 cm #E

B, BEBERK TR, B 18 7 BE N 111 kg/hn’
TREE 3 H 5 BB N 94 kg/hm® F1 6 H 14 HE N 57
kg/hm?,

KRB L b, /NFEKRBARRE A K E A, S X
0—100 cm IR K RFE L5 0—200 cm RREH
# 60%~75% ,100—200 cm (5 F] 25%—40% ; T H
BRERBEE LRI E P BREENBIHER
(#3), TR, EFTESKEBENAKE LY, K5
MEREE RAMELL M TR, i B A KRB KIIE £
B-EHEK BEAENMNEERAR  ZELESKE
R &E , B K MR T B
2.4 WEBERRSIMRMBXE

SR 2 AR L ERBYEHRRSBRHETHE
NRERER, EH T B 5KE LR R B
SRS EERYIREEKF(P<0.01)(LFE
4), R IFH T EFERAEELRRHIX I, XX 3
LN ESEEHRESEN T ZSTEREN
(% 4),0—100cm 5 100—200cm MR EREE 2= 7
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AEE,200—400cm EFERBHE ., NEXEHUK
(R, BB L ST ML, W RAEE 0—
100 cm Z R KB E K (p<0.05), 200—400 cm ik
mBEKFE(P<0.01), H4 1 0—100 cm K THRR
AT AR E . 200—400 cm; i # + F) H AR R
;N Z4E 0—100 ecm R, X LU T # %, 200—400
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0 20 40 60

0 T v

W
(=]
T

100

HI A (cm)

150

200

Soil depth

250

300 r

350 F

400 L

100 cm KRR BRBERAEE , HHAEX 2
L SRR L ER A T RELE 0—100 om B9 L 8
B A TR S BRMBERR, XEA B #
HHMRLEZEHRMATTUAEHERN(E 1A
3. URKBLHEPIEALBERERRB. X5
7K 30 6 K A B SRR B SR A R 2

NH,*-N+NO,-N
0 30 60 90 120
0 ;IJ‘_- 1
50
100 F
150 |
200 F
250
\/ —e—14-Oct
300 F 9 —a—7-Jan
—a— 5-Mar
350 } —a&— 14-Jun
—0—29-Sep
400 L A

B3 TERNEAHBRSEREABLIHE NS (A:CK,B:N)
Fig.3 Nitrate distribution in Paddy soill profile in different time in Hanzhong City, south Shaanxi (A:CK, B: N)

®4 BREIHIARG HRESBZENFEZIHER
Table 4 Significance analysis of variance in soil texture and nitrate content in 3 soil types in Shaanxi.

AP & Variance B B df F {H F value 575 BEM Significance
Rt 38 2 ~0.02 mm 615.93" " 0.000
Soil texture 0.02 ~0.002 mm 417.33% " 0.000
<0.002 mm ‘ 93.47° " 0.000
LRG]S a g 0—100 cm 3.710 0.056
Nitrate content in profile 100—200 e¢m 2.332 0.139
200—400 cm 22,69 0.000

* % . RFLRBEZRBE/KF, Difference is significantly .

3 NG

BT 3 F AR R E R IAR B EKERK
B FTAMEBUR LR EEBEKER, BWT
MR THBESZBHMWEE., BH LENSE
i, BARBAL , A BR R o] AR it o) RS, iR S —
PR PEREL M 7E 130—350 ecm M HEZE K,
60% LA RIS BR £ A RE B VE W A A3 (200 em LATF )

P+ HE P, 4 80—120 cm B — KL B, TR
THBREMIFEE M, HBREETE 100 cm L ETEH
ERELHF 0—400 cm BEBHEN 64%—~74% , T
200—400 cm {5 % 7% —~13% ,80 cm L T L2 HHER
HMBRTRES R EAE X, KBEL 20 em B
THEEALAGAERZEZER . MEEELHNE
KER, M LIMKE, EE RZHE 0—20 cm B
THEERE.
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