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Effect of land use change from orchard to farmland on the nitrate
accumulation in caliche soils in the Loess Plateau

GUO Sheng-li'* *, CHE Sheng-guo'
(1 College of Resource and Environment, Northwest A & F University , Yangling, Shaanxi 712100, China; 2 Institute of Soil
and Water Conservation, Chinese Academy of Science and Ministry of Water Resource, Yangling, Shaanxi 712100, China)

Abstract: A young orchard, old orchard, and cropland converted from orchard were selected on table land, ridge land
and slope land at the watershed of Wangdonggou of gully region in the Loess Plateau. Soil moisture content, nitrate and
ammonium contents in 0-400 cm (in ridge land and slope land) or 0—600 cm (in tableland) depth were measured. The
results showed that soil moisture content significanily decreased in table land, ridge land and slope land, while it began
to be resumed in cropland converted from orchard. During the high yielding stage of orchard, for table land, the peak
value of nitrate concentration were mainly located between 100-200 c¢m in young orchard, but once converted to crop-
land, NO; -N content in upper 100 cm layer decreased and NO; -N accumulation under 100 cm increased, furthermore,
the peak value of NOj -N had the trend of moving downward. The accumulated NO; -N ranged from 631 to 3032 kg/ha
in the young orchard. The nitrate accumulation in cropland converted from orchard and old orchard was significantly high-
er than that in young orchard. For young orchard, 40% of the nitrate accumulated between 100 and 200 c¢m, but for
farmland converted from orchard, 50% of nitrate accumulated between 200 and 300 cm. Land use change had a little ef-
fect on ammonium in soil profiles.
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WMARNEBRMMRERX PR MARHEE
&, SEMRAERXMLL, TRETRHEK, I
5 A R BEALAE PSS MR & 08 BT Z NO;y -
NRE, EREESERE S, RIERARED HE
FRET AP T %X Noy N T
HEMNEROAHKEWR., B fHEx %
NO; NEBHEWEZWMBER D, BLXHRK
HEEWNHFRLUKX WERERMEFEM, B L
4R 80 AR E 2000 4F, B XX REHAE K F 84
TN, REMLESRARREES, EFENE
BX RAEMNLERAREZSAIXBARERE
B —KUL; KIEWEFERARC L8 N 500
kg/hm*F P 300 kg/hm® LA -, ZE TR YT REMK,
REAMERRSHTAEYAAL LETE RN
B 25 No; N KBREE LEERISY,
ERERENESL, EREFREEHRANRE,
REBHERP L ETENERUZHIKE
TP REN NOy -NRE RS —Fm T IR, &
KYMBHM T KKK, (BF B0 RAELR
#F, £ 3K F1 NO; -N R ma il il s D 4R
B, BREEBHAMET, HE LK Ny -N
1 NH; -N SR, A B THEG - o f fR e R
T, TREETEMR K AEMNE, WEER
EREE R EEKEREMNA, AR RERE
SHRERFEEBREAEERE L,

1 MES5FE
1.1 HREH

BR RSN TREXRLEHKRRERKS ER
WG, R 2 107°40' 30"~ 107°42'30", 3L &6 35°12'
~35°16', THUEA 8.3 km®, IF I K 1/3.
BURHE 2.78 &/kn?, BREMB L HIHEBRER
X,REFEEHS F km>s FEEKR 1220 m, BB
I, EHRE 9.1C, = 10CHUR 3029C, F H R
B4 2226.5 h, 4 K F SR 5T & 484 kJ/em, FE
B 584 mm, B KENTHAHAE, 79 ARKLE
B 55% (F 1), 47 & & (E601)1565 mm,

BZX AR ENBY L (RESLLRE
#F R E 1+, Caliche soil) , B R EER R
&+, +ERE, 2L HR, BEBRE . BKOAR
FERAA A 300 cme HEAVTE R 7.46 g/kg.
2% 0.52 g/kg BRfER 48.2 mg/kg.pH 8.4, 0lsen-P
5.5 mg/kg, TIEAE 1.3 g/en’, HEFFKE 21%~
23% ,JAERE 9.0%,

1980 4F LA , W 3R 4 35 o JF 2 K AR A A A R
W 2R E R RERE MR, 2000 )5, ¥R
EURERBER TR, FE . R A
FEAARFEERKRE , W RAREMR T RM.
H AT, WA £t F KRR B R T F K
HE .
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Fig.1 Mean monthly rainfall at Wangdonggou catchment
in gully region of Loess Plates
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B, BREHNERGFE), EQSFEUE)FEL
HEE R &M TF,0—6 m +HK45 . NO; -N i
NH; -N & BB, F—mfi2a -, g B E AT
MR ZREMERSm =R AR, R
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G (0—20 om) 12 R A “S” BIAT IR , BURE S
RN EREINEZ,3KRER, 20cm U TEHEAE
IR, ZAMHEE 2R, RHHRITELH I mx
4 m, BAMAH 830 thEW,

LR R 5 2 B S ST B AR AR 20 22
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N ARG B H e, E4CRBBERTF. RTEM
LT 10.0 g WH @ LT 150 mL SRR F, A
100 mL fJ 1 mol KCl ¥ ¥, ¥% % 60 min, FE & 70 #7
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Table 1 Land uses and managements under various landform types in gully region of Loess Plateau
WHKH T F A KL B 77 X
Landforms Land use Water and fertilization practices
HE  BRRpRE WS 15 4 REHE JE N 300 —500 kg/hm?, P 200 ~300 kg/hm?; b 753 1
Table land  Young orchard 15a; Top dressing, N 300-500 kg/ha, P 200-300 kg/ha; Supplement irrigation
BRI B RNEE 44 2B N 100 —200 kg/hm?, P 30 ~60 kg/hm?
Cropland converted  Winter wheat, 4a; Top dressing, N 100~200 kg/ha, P 30-60 kg/ha.
from orchard
KB LNE-FHEK,20 EL L AT FEEHME M N 100 —150 kg/hm?, P 50 —60 kg/hm’
Cropland Winter wheat — spring corn, over 20a; Top dressing, N 100-150 kg/ha , P 50-60 kg/ha
24 BRPRHE BE 15 45 REBE HE N 300 ~500 kg/hm?, P 200 —300 kg/hm?; ¥h 7 34
Ridge land  Young orchard 15a; Top dressing, N 300-500 kg/ha, P 200-300 kg/ha; Supplement irrigation
ERH W 25 48 5 22 HOHE 20 454 I BT AT B 5 % SR 1 R ME L N 350 kg/hm?, P 200 kg/hm?
Old orchard 25a; Top dressing, management same as young orchard before 20a, since then N 350 kg/ha and P
200 kg/ha.
IBRE &NE AF AT EZRAL 6 N 350 kg/hm?, P 200 kg/hm?
Cropland converted ~ Winter wheat, 4a; Top dressing, N 350 kg/ha, P 200 kg/ha
from orchard
b ERE B 25 4F ; 322 S0 .20 4F 1 AT G AR 2 () A5 S 1 R I/, N 250 kg/hm?, P 75 kg/hm’
Slope land  Old orchard 25a; Top dressing, management same as young one, N 250 kg/ha, P 75 kg/ha after 20a
Fe e R Wi 25 U E L REAE REF EATER
Abandoned orchard ~ Over 25a; Abandoned
BRI B BINE 4 NI ZH08 B N 100 kg/hm?, P 30 kg/hm?

Cropland converted

Winter wheat, 4a; Top dressing, N 100 kg/ha, P 30 kg/ha

from orchard

FRFE. NO; -N Al NH, -N & 8 F XU 18 3 3h i 5t
4y ¥4% (FOSS TECATOR, FlAstar 5000) il € o
1.2.2 +3EHE No; -N R EEWiHE

A = D) CHBD; x 10/100
i=1

KHP: A XHELE NO; -N EF&E (kg/hm?); CH
13 NO; -N ¥R E (mg/kg); H AL ZEHE (em); BD
HHEIERWIEARE (g/em’),iRELE., KREL
% 0—20. 20—40, 40—60, 60—80, 80—100, 100—
120, 120—140. 140—160 ., 160—180 . 180—200 . 200—
600 cm T EFEBRMEMKKN 1.3.1.3,1.4,1.4,
1.35.1.35.1.32.1.32,1.32,1.30.1.30 g/cm’; £
+ 3 0—600 cm AERME KR 1.30 g/cm’' ),

1.2.3 HEHEMKETE THEMEKREE -
ELREENLESKE, UKEFRE (mm)E R,
HitEAKXRK:

W = E W.H.BD,
i=1

Kb W+ AR (mm)s W W% 24
FEAKER(%); H Y+ 2 (em); BD % H &
PR ERE(g/cnd),i $FELE,

W B4 R A SAS A E P T EH A R
L H 5, Fl F Microsoft Excel 2003 #7548 %1 4k 78
&ﬁ@o

2 HR500

2.1 BREEHWNLIBMASIERESHHRE
R28x FELE, =MARATRKFIETEEHR
JBUF A AR b B, B R  R ] 5 B B R e A
., BRERE,0—2m LEHKSE&E(212~245
mm) & F 2—6 m + /2 (148 ~192 mm) , EHKE +
BkSREABMKT LR, Bt L8k
AHEMHER,KEG—6m)HBEET LZ(0—3 m),
BRES I FERKIERBRSBRNREHIE,
HERQ—Sm)ASEEBELE THREPEA, &«
Zih b BREHH 0—4A m L EPHASESESTF
BRURERMERE; 1—4m LTEVEHEKE,B
RiE#tHE TFTERPRENERRE, B, £
FHEHAEMUGRER, NBREH# 0—4 m LB
MAKSGERBTEREMNRIERE, BRI
BAKGEBRME(E 22), XL, + 1 F A
SERTAEE L EHNENS KB RES 4, RE
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(a) T3®AK & & Soil water (%)
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3 o ¥
=5 400F - - o
@ : —— Y0 —— 00
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600L B L

H2 RIFFABEARMREBTRREMH (a) LHWAKS . (b)NO; -N.(c)NH; -NHEHHHIKE
Fig.2 Effect of returning orchard to cultivated land on the distribution in soil profiles of {a)soil moisture, (b)NO; N,

and (c)NH{ -N under various landform types in gully region of Loess Plateau
(YO—B R WA K Young orchard; CO—iB R#AHt# Cropland converted from orchard; C—#f# Cropland;
00— #Z % Old orchard; AO—77 3 R E Abandoned orchard)

BHAESTFLHEAFHKENERZAL.

22 BREMMIWUSEASRESHHRME
KIF W, LR A B E A HNE b Noy -N

MRRE, EFEE L, 2RERHEGRRES 1),

HEKHIHE AR 5 308 NOy -N B & &% 4513 kg/hn?,

TR TR R 5 (3032 kg/hm?) K B 8 4b (1164
kg/hm?), REFME R (25 £ L) Bk -,
NO; -NHEE, T & EF M (3198 kg/hm?) | Tt 75
b (4145 kg/hm?) 3 18 516 8 #1 (2779 kg/hm?)
R R bk, NO; -N BB R S K T3 i M
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Yo, 2 1 (3551 ke/hm’ ) #3858 8 4 (2779
kg/hm? ) F1 2SR 351 SR I (631 kg/hn?)

NO; -NZEL R E F 44 A th 5 £ A
AFREXR(E3, FEL, BRHURE 4% K
NO; -NBEE1—2m+ 2, HEBEREHH L 40%
~47% AT 2—4 m, KBI#k s b M FEEFE
0—3m+tBE, P b, BERHRE 57% K NO; -N
REAEI2mtE, ZREAL 64% 57 2—3 m,
BIEA M - 5% B /HTE 2—3 m, YW b, ER
B xR EARRES B -, NO; N HBEFR A
E2—3mtRE,

AN, A NO; -N FiI T ¥ BE 43 45 (B 2b) W LI E
HOBRPERHEEZHMN 1—2 o THE 2—4 m,
2.3 BREMMIRESEASRTUHEMW

Yo R R AR £ A HRE ET
EHNESRAETREELRELE 4 —6 mg/kg( B 2¢)o
5+8K5 K% No; -NAH, T A HSEEFRM
X NH} -N SR ER MR, X —4
REHRAFER A& R A5,

3 g

wEEEN LK NO; -NEBLAEE
BEEW, ERMBAMEM L, B THEE—-THEK
R, BFELLEESKRRTHERG, A, FEL%
MEEEZR, T 2m +EP LSS #E,FEH L
M 420 mm, B H bR 370 —420 mm, HEH E R < 370
mm' 2!, B o0 PR B R E AR ERE, AR
MMEACAZ TR M., —EHEAER, B
FIEEREKZET FETREKISE ABREEKX
FR A, A AR K S
AHHBERER, —FEHEY (N1EY) HEHZEH
& (400 —500 mm) /)N F X4 1 4 Y R K & (580 mm) , 1+
HEESERBRERS, LETRARHAED,
HEELHBEABEEBERS, LETRILEE K
EREHE, R, 58 A L, < SRR R AR
MtE,4mCGEH6m) LEHN KT EEBCEEE
BIEE 10% (YR ZERE) (B 2a), B2 iR 8
&, B T RR KBS T RR (e RE KK T®
RYRE), B EHEH LB FHKE, AB
HEZWEM, 5T NO; -N B 5K4E3H%E Y
X, Hl, MM H NO; -N BERENEEMERE,
EER S TR, LR REAH S EER
NO; N BRE (EFE BN 2—4 m) MIEHE

(FERAE3Im AR K TEREBRE NO; -N #
FREHHEAE1—2mEE(E2),

TR HERBEEZL W NO; -NFHERE, &
RHRE - SFELEA AFE L, X—BKE
NO; -N B B8 K4 3032 kg/hnd, B 5 4 PR i 1
L AR R LR A NO; -N LR ESHE — 43,
BHEERATE N, -NREEEEE TEREY
R, 2GR, MERREH, RTEYRERFEET
FimtRP* 1 m Bl ELESH NO; -NFLER
SBEMABRK,HE 1 m LT L E P NO; -N Bt
FEORXUSIARZEW, EFZ8, FHit, TLE
AFHEBREHHM I o I TLEEF NO;-NEEE
EZETHAPER,H 1 m L+ ENETEEDN
FiE, FERH M HARE LIE B RS (E 2b A1
£3)o

TEF NO; NBREREMAKEENFER
o ABRP,EBEPRE NO; NMBRBRFEHH
Fl—2m(FE3); MBREHEHT,NO; -N
BFEEHHAE 23 o, FEHBR G W & A
3—4m, HTF2m A TLENO,-NELLTEY
BRE 242 2 m LT B8 NOy -N [ FE#
BENEBHEERS. SR ENERBEEKX,
HTFKEERE 6O m AT, BEBRRE SR THHA
HETEWIEFE,NO; NALRER T EB. BE
BHE, TEAKGRE ABRER M, EHA,R
BENO; -NARLUEBAHMT K, BEKEEEF
KB 954 mm, & T 2 m 12 H H B K 2 620
mm) R ZR BN NO; -NESHELEKTHABR
Wim TR, EAEHAERNGRE, XM THE
HOFEHE, Hik, Bl kR X5 NOj -N M T
ERERETRE,

FERE=ERMBREMRTRET , RELERAR,
1275 IR R SR AR NO; N BLERA BEEE L,
BeAh, Al Fi A SR R - IR Z P NOy -N X R
RENEEL BEKEREAMA RHFEEX KR
AEERGERNHEABOLAEAEER L,

Hartemink (%1% 31, 76 3 B B A K 0 MR
YIHES EXBENFEE RS, HE /RS RIEF
FA 2 B B9 NO; -N, T iX — ¥/ 43 NO; -N X R AE
PIW Tk, B, 43S L EEET,HEES
FHREIEHWEREYREH# -SSR, BT
¥EmE E NOs -N [\ T EB M EEE TR A, &
KK I EAIN b B e R .
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