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K e R R IR T 1984 4,3t 36 M4t
H,18 MR, PRER 66.67 2, 3REE,FEM
Hol, ZMFTERES 6 ML NEEE B -

£ pZE(2a) + BEF - KA, &AL BIEE & (NP)
# @, Bl :N 120 kg/(hm?+a) P05 60 kg/(hm*-a) . %
RARE BEHIR®RES. FEENEHHET—
THBA, EEETREML L BRERAAH,

NEQa) + BFEELAGE - PEQIBE BT HiAEPSHRREFHLEK L.
-hFEQ) + EXRBEER-DER)+ BETR
» 1 #idEVIRBRRALERH
Table | Experimental varieties and their growth stages
¥ Crop @ Cultivars $EF Seeding W 4R Harvest
B & 4 5(1984—1985); K & 131(1986—1995): K&
NE Wheat 134(1996—) 9 A+Hg KECATH
e Qinmai 4( 1984—1985) ; Changwu 131 (1986—1995): Mid Sep. Late Jun.
Changwu 134 (after 1996)
EX Maize 3~ &8 1 X 13 Zhongdan 2 or Danyu 13 4 F 4] Mid Apr. 9 A H14) Mid Sep.
BEF Millet W3 AR A kK Native 7 H 14] Early Jul. 10 A LA Eady Oct.
P Pea BB White pea 3 F *h 4] Mid Mar. 7 A L4 Early Jul.
A G Sainfoin 7 EBEE Guyuan Ningxia 78 ~8H Jul. - Aug. fﬁ;fsig A& #—%

1.3 HERRESHSH

2006 £ 9 A FdE 0~200 em HEHH SR LH
(F20cm H—B),ATEERET 1 mm i, £#Z
Btk Ca X 1 mol/L NH,OAc(pH =7) R &, EFR&
WAy o e 1 e 2

%R F SAS S AR AT A0 AR o

2 HEREW

2.1 tHAETHRESHIAESR
THESENERRERLEHE FXBREER
ST Y REHH, SEYER. 23 22
SERMEE L E RSN ES A (E DEH.F
Fif R R REEHE (0~ 20 cm) X H M E & BIAF
H:EXR—/FE(2a) + BETRAE 10 840 mg/kg. PE
(2a) + BEF—FER®BAE 9 786 mg/kg. HE—/hE
(22) + BETHAE 9 487 mg/kg . HWE—/NE (2a) + X
KEHE 9 423 mg/kg DEEE9 117 mg/kg A EE
—/NE(2a) 8 HE 9 322 meg/kg, EK - /N (2a) + BE
FRIEZREGSBOILIE(2a) + RF—EK
RE®10.77% WE—DE(22) + ETHRER
14.27% BE—/E (2a) + EXBIER 17.27% /b
FEER 18.90% AT HE—PE(2)RHER
30.25%, MhEQ2a) + BT —FXRRBETRESY
ESFLBE—/ P E(22) + ETRIER3.15% B
H—hE Q)+ EXBEH5.87% . hEHEER

7.34% LT E—/NE(2a)IER 17.58% . HE—
M Qa) + BTREXHREEERSILHET—/b
FQ)+ ERBEE2.63% PEENFT 4.06% .
AEE—/IE(2)REH 13.9%. WE—PME
Q)+ EXBELEABEEAHLIDIEESER
"1.39% A GBI EQHRER 11.07%, hEE
ExEHESETRBEATE - /£ ) RER
9.54%,
SARANAMEEEHE T ECRETEEE
K—NE(2a) + BTHRESNEQa) + BT—FEXK
BEBRI—NEQ) + BFRERNLERALE.H
HHMAMMEREE;/NE(2a) + BF—EXRRE
5HWE—/FE(2a) + BEFRME.GHGT—DE(2a) +
EXBENEEEREZRREE 5458/
FQOBREEREE BE—/PE(2a) + BTRIE.
BE—/EQ2a) + EXRBENZEE LATE—/N
FQRERERARE. B THRE—H BHEZE+
RN EREREERBAFREY BT
NG E-L: ¥ P NEE ) 4
TSRS R R — o, KR
WALBERKNERABERE. 23 2 FELH
B AR AR RS E LA E LS H
WE R, NEEEOTE—ANEQ)BEH
/% (2a) + EXREBEER—PE(22) + BEF
BEPEQ) + BEF—EXARELIEIE LK
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THBE—F,0-80cm LEXHHESTETRE,
FE60-80 cm TEGHABR ZHREBIEBEE
BEK 80 em UTFTLEXHRMUEBSEHM, HPp
EXR—/DE(22) + BFRIEMNDEEIELE 140 ~ 160
em L2 PR e vE 5 I BRI, e H S K.
13 180 mg/kg.11 590 mg/kg. A E E—/NE (2a) R
£ BE—/h#EQ2a) + X NFEQa) + BETF—F

KB VELE 160 ~ 180 cm + 24 H B AL Bt 45 1 B R
W, FOEME B R:11 960,11 778,11 290 mg/kg. B
T—/hE(2a) + ETREZHRMEFAEO0~100 cm £
BREFHEE,£80~100 cm T RO HMABSE
EERMK.E10cm UTFTLEXKREFS MM,
160 ~ 180 cm + 2 4L h BLE He v 5 iy B AR, H b
H 12 597 mg/kgo

% #: 14 65 % 8 Exchangeable Ca content (mg/kg)

4000 7000

B 1 Soil depth(cm)

—&— /¥ 7 Wheat succession
—8— /1. ¥, §— ) #¥(2a) Sainfoin—wheat (2a) rotation

10000 13000
T

e B 17—/ F(2a)+ E K Pea—wheat( 2a) + maize rotation
—o— [ ¥ — /) F(2a)+M€ F Maize-wheat (2a) + millet rotation

—6— Hi 31 — /P E(2a)+BE F Pea—wheat(2a) + millet rotation —&— /v F(2a)+#{ F — 1 K Wheat (2a) + millet—maize rotation

M1 FAEA#HEERENPALELETRANEZLESHATH
Fig.1 Exchangeable Ca distribution in soil profiles with NP chemical fertilizer
treatments under different cropping systems

BRI R LS m RS R
HER—PE Q) + BTFRESHT—/PE(2a) +
ETREZRAEE AHHMGLBRAEREE R
F—hE Q) + BETRESLEE—IEQa)R
fEBE—/PE(2) + EXRELERABEE, BS M
EHEENEQ) + BT —EXkBEEREE 4T
H—phEQOBRE HE—IF(2a) + ERBEBE D
EHEENFEQCH + BF—EAREEHERIFELE,
2.2 IHYELHUESHRERRR

AR YRR AS T OB+ EH EEHN
RHRESE, RAAR A, =pxhxs HLEHEX
B C FRBERNEANER, XF 4 HLE
REHmHE G HERR(vin'),p WL EFE
(g/em’) b HEZHRE (em), s IXBHESTE
(mg/kg)o F2EH, A—METATREMSEL
RHABARLENZRBEEER ARBHEKR

EARALBEHNERELEESRBUBOTFERER.

£ PR R FE 0~ 200 em 4 38 H) 1 2 B4 E5 0 R R
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200 cm TEXBUEEN L ERBEELSHEKE S
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Table 2 Cumulative of exchangeable Ca in sail profiles after the long - term NP
hemical fertilizer t under the different cropping syst
+E L hmEs aGE-ME  HE-/IE@) ﬁf‘l-fl‘i(h) EK-pFE2e) NE(2a) + BETF
Soil depth Wheat . (.2a)$2f’5 +ETRE + LKA + EFRE —EE*-‘KH'?.
(em) succeseion Sainfoin — v‘rheal( 2a) Pea - wheat( ;a) Pea —Awheat(l.a) Mmze.- wheal(AZa) Wheat ('28) + n}lllet
rotation + millet rotation + maize rotation + millet rotation - maize rotation
0-~20 23,70be 2).64¢c 24.67abc 24.03bc 28.19a 25.44ab
20 - 40 23 43¢ 25.62b 28.82a 22.91c 26.88ab 26.50b
40 ~ 60 19.52cd 17.91d 23.17a 20.80be 19.73¢d 22.61ab
60 ~ 80 11.52b 13.78ab 22.32a 16.54ab 19.20ab 17.67ab
80 ~ 100 16.89a 18.77e 21.69a 20.03a 21.39a 20.28a
100 - 120 19.12a 25.76a 22.0la 24.08a 22.56a 21.20a
120 ~ 140 18.80b 29.59ab 23.63ab 27.34ab 30.69a 29.00ab
140 ~ 160 30. 14ab 30.07ab 27.25b 29.93ab 34.27a 30.77ab
160 ~ 180 29.82¢ 31.10abc 32.75ab 30.63bc 33.62a 29.36¢
180 ~ 200 25.84cd 29.83ab 31.31ab 28. 56bc 33.15a 25.17d
A Total 218.78a 244 .05a 257.628 244 .81a " 269.67a 248 .01a

H:R-FHRRFRRALAEEZRE 5% EEKTF.

Note: Different letters in same row indicate significant difference among treatments at 5% level.
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¥ - /hFE(2a) + BFEAEN 13 180 mg/kg B E - /b
F(2a) + EFIIEN 12597 mg/kg LG HE - ME
(22) 854630 11 960 mg/kg BLE - /NE(2a) + BRE
11 778 mg/kg, NEFEEN 11 590 mg/ke hE
(2a) + BEF - ERBEAFF 11 290 mg/kge

AEFEIER 0~200 cm TEZHEEWER
BE N EX - /hE(2a) + BE T4 1E 269.67 t/hm?,
FT - NF(2a) + BEFHE 257.62 vhe HFE (2a)
+ BEF - EAAIE 248.01 t/hm' . BE - /NE (2a)
+ BB 244.81 v L EE - ME()RE
244.05 v/hm® /p % E 1 218.78 t/hn?,

FEFb R Rt A B 7E LIRB TN
FRMABETERLaESNHETRATRIEDN,
ARFEER0~200cm T ELAHHBHERRE
EZSHRBENFRRARR by A KT LN, 1%
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Effect of long — term NP chemical fertilization on soil exchangeable
Ca distribution and accumulation with different cropping
systems in the Loess Plateau

WEI Feng''?, HAO Ming-de?
(1. Key Subject of Soil and Water Conservation & Desertification Corsrol, College of
Environment Science and Engineering . Southwest Forestry University , Kunming , Yunnon 650224, China:
2. Institute of Soil and Water Conservation, Northwest A & F University, Yangling, Shaanzi 712100, China)

" Abstract: Based on long-time location experiments, the changing condition of exchangeable Ca in soil profiles of
different cropping systems under the condition of 22 years’ continuous application of NP chemical fertilizer in the Loess
Plateas was studied. The results show that the content of exchangeable Ca is high because of research ares was calcareous
soil. The eluviation and accumulation of exchangeable Ca occur in scil profiles. The peak is at 140 ~ 180 cm soil depth
with the values of 13 180, 12 597, 11 960, 11 778, 11 590 mg/kg and 11 290 mg/kg under the maize-wheat(2a) +
millet rotation, pea— wheat(2a) + millet rotation, sainfoin ~ wheat(2a) rotation, pea — wheat(2a) + maize rotation,
wheat succession and wheat(2a) + millet — maize rotation systems, respectively. The accumulation of exchangeable Ca in
soi] profiles (0 ~ 200 cm) under the maize ~ wheat{2a) + millet rotation is 269 .67 1/hm®, which is higher than those of
other treatments. However the accumulation of exchangeable Ca in soil profiles (0 ~ 200 cm) under the wheat succession
is 218.78 t/hm?, which is lower than those of other treatments. The results suggest that different crops and cropping sys-
tems have effects on exchangeable Ca distribution in soil profile. The results also indicate that the total accumulation
amount of exchangeable Ca in soil profiles (0 ~ 200 cm) are not significantly different in various cropping systems.

Keywords: NP chemical fertilizer; different cropping systems; exchangeable Ca; distribution and aceumulation



