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[BE] KARRHRTEZELEEEEHRERA2ERNHELIRABRIHEINREL. ERE
B, SERSEEML, BEERSERKHS, ¥ NAEFIUREENN, 2 FHH#E I HE AR TFH S
SITRET 5.4%K 19.5% HVLATHT 46.8% M 28.2%, T HABRETEET  REFES T LHA B
FENERRERRELR, TAMESRASE 2ELIRET 15.5% M 159. 1% EMBESRIB/HT 44.5%
48.0%, 2 RBE FRREFIMNIAFSTAEEEZY W ERFEMREERE 2F, PHF/ I ESHH
EXRHLEREE, AHOAENKRLELIRAESFABELT _HZH. FEFEIEEGERLA T
WEODERSYE, PHEREMT N LHLER BHLEAREABROHEE, LHARIIRUAFTHFTHTRE,
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4, AR R B AR 4.
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Dynamics of soil nitrogen, phosphorus and organic matter in alfalfa-crop rotated farmland in semiarid area of
Northwest China. WANG Jun''Z, L1 Fengmin?, JIA Yu?, WANG Yajun? (! Department of Environmental Sci-
ence, Northwest University, Xi* an 710069, China ; 2Laboratry of Arid Agro-ecology, Lanzhou University,
Lanzhou 730000, China ). -Chin.J.Appl. Ecol ., 2005,16(3):439~444.

Pasture-crop rotation is regarded as a key planting system in the semiarid area of China’s Loess Plateau. This pa-
per studied the dynamics of soil nitrogen, phosphorus and organic matter within the two years of alfalfa-crop rota-
tion. The results showed that in comparing with continuous alfalfa planting, alfalfa-crop rotation induced a decline
of soil total nitrogen and organic matter contents by 5.4% and 19.5%,and 46.8% and 28.2%, respectively, in
the first and second year, but no significant difference was found in soil total phosphorus. Soil nutrient availability
was improved due to the rotation. In the first and second year of rotation, soil nitrate nitrogen and available phos-
phorus contents increased by 15.5% and 159.1%, and 44.5% and 48.0%), respectively. Planting spring wheat
could maintain soil fertility, the second was fallow and planting potato, while planting corn accelerated the deple-
tion of soil total nitrogen, organic matter and available phosphorus. As a result, in the alfalfa-crop rotation, plant-
ing spring wheat could be more available to the maintenance of soil fertility.

Key words Pasture-crop rotation, Medicago sativa, Soil nitrogen, Soil phosphorus, Soil organic matter, Rota-
tion pattemn.
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FEBNAS, LA KRR A fEH Xt L3 AE A1 95 ma B TS AR
STHRAXREAFRTETRELR R il
RAERMAELE NP ARG EL BERAE
FEEHRE AR BRI RIS, oK
FESXEGEAANERRETX, LARBAES
RIS A.

2 HRMESHRGE

2.1 HRMEEL
#1 PE)RBRTROEFBKER

Table 1 Basic soil properties of experimental site in Zhonglianchnan

FHREREHREMPEPENNZ PENH BT
(36°02° N,104°25° E). ZH X8 4K 2 345 m; FHEN
BEREST B 5.0x10° ) m ™', SE H BT HL 2 500 h; £ R
6.2 T 4E PR K & 328.1 mm, HEFREKEFE 22.5%, K
bR LT RESGE. Y —F B BHEEKD, FREKE
ZX, B4R, EMERKEEEARAREK, B AR
SmFHERL. 2000428 H18 HM 9 A 17 HHI 2 K 30
mm ZA R A KL R, B4R KRS, BHE YK
45.5 mm. 2002 4E 0 F K4, Bt 30 mm HEKAEBEHRT
S, BALRNBEKBEIEFHIEMNT £9 76 mm. KX
ARRGETREETIEBEWRX, R IREL, BH
& HEFKE N 21.18%, HERE R 7.17% . {tid L1
HEEFERLEK L.

+E HHL# ﬁ;&;{ Tézk rﬁﬁibbi# pH  HIHAR Partical size analysis(%) BEEFIHE A

Laver Organic C Total N otal P Available P 2.0~0.020.02~0.002 <0.002 CEC Bulk density
(cm) (g-keg™") (grke™)  (g-kg™) (mg-kg™") mm mm mm (c mol-100 g™ 1) (g'cm_3)
0~20 0.53 0.065 0.063 7.0 8.5 33.72 48.15 17.32 9.1 1.20
20~40 0.44 0.056 0.067 6.0 8.4 33.80 48.85 27.97 6.8 1.21

2.2 BHRFE: BRI ¥R A SAS(6.12) 4 15K (PROC ANOVA)#

2.2.1 EREH HETEHX BEEEEK7T-8EBH
HANEEFRY A XEFE T —REMHHE 10FENEEERE
(Medicago sativa VEMAE R LB HER, I TEERW, BR
MARFATRY, £V RMEFERT KT . 2000 E&KFE
WIS, HER A AR (400 m?) M HIE BB, 2001 45 4 A
30 H FH E 5 F(Setaria italica, RYIR A E, RBHF8),
BAHERE-SFLEAM), XEHHTSENEFEEBITE
(AA).2002 SE AA MK ETE, RS AAAAM 203
W15 4 4, HP— 0T 2 2 KB (AMF), 5 3 45 B #
EEXK (Zea mays) . B 58 B ( Solanum tuberosum ) M1 & /N &
(Triticum aestivum ), 85 53 3| A AMC. AMP 1 AMW. /)
EEXDSRESHTF200244 A48 5H1HMS A2
H¥M,8 H2H.9H25HM O A28 HWIK. A LEY
BEBE.#F 3 MNEMEN3 KER, MR AR KT, 8/
K@ 30 m?.

222 MEHYE: S TFHEEDEKSZWA B ISH).E
PERISHZERQ0 A 15 ) EFLE /N REHE
(0~20 em) LSRBER, 3K EE, AT . L0, Bl LEAN
R NPFHFHS EKEFRITEHE N 10 ARRES 4 A BT
EMFSTRZE AR HREREFE LM
PR MEAEREY R ERE EARER TS H &R
f g ALK € B AL (Kjeltec Auto 1030 Analyzer, Hi $8, FOSS
TECATOR 2 7] 3 ) # 7 & S 4 #7; NO,"-N #1 NH,*-N
H 2MKC1 2425 76 % 30 i 41 £ #7{X (F1Astar 5000 Analyzer,
Fit#&, FOSS TECATOR ARl # i) EME ; £ HAMER L
B E B 0.5 M NaHCO; B2 H:M £ .

3 ER59H

3.1 ZHEAHREMREREAME T EEATL
3.1 LR dFER2TLIEE,2001 4 A7
Af10 A3 KkflEF, AM L EHLASEHYRKT
AALE Hb 10 HFhERERBEEKAT(PL
0.05). 5 AA(0.400 g- kg )M H, AM SHE
(0.378 g kg DN2FETHTRET 5.4%. EKFT
5 AM B FERIMEE AA LEKT 0.035 g
kg~!.

2002 F(HBREHBERFE 24), 21 EL2EH
MR gin.4 H.7 Af 10 A 3 KAEH, ®£1E
AP E A8 (0.209~0.338 g-kg L, FH 0.273 ¢
kg D REMRT AAA(0.338 go kg™ 1), 2T T
BET 19.5%. A W £ £ & H &, AMC f1 AMP
(0.252 g- kg '#1 0.256 g- kg VEEEZERKTF
AMW Fl AMF(0.288 g-kg 1#10.294 g-kg™1). %
d—MEKFE AMC L ELRATHET 0.036 g
kg ' AMP E& I AMW 1 AMF M50 T
0.061 g+ kg™ 1H1 0.055 g- kg !. XEH 54EH /I
ZHRRME, FEEERBHEE 2E, RIEEX
TR LR TS,
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%2 PE)ISFLEEFEMRAERBHELR(0~20 om)N.P HHNA

Table 2 Soil total N, total P, available P and organic matter and its balance at 0~ 20 c¢m depth after the conversion of alfalfa grassland to cropland in

Zhonglianchuan (g kg™")

B o® 4 A15 8 April 15 7A15HJuy1s 10 A 15 B October 15 T Avernge 4K V- Seasonal balance

Treatme' Ao B C D A C D A B C D A B €C D A B C D

2001AA  0.419 0.730 5.10 12.0 0.314 7.86 7.86 0.467 0.697 7.60 42.6 0.400 0.714 6.85 22.6 0.048 -0.033 2.50  30.6
AM  0.392 0.797 7.98 14.7 0.338 12.99 8.01 0.405 0.714 8.74 13.3 0.378 0.756 9.90 12.0 0.013 -0.083 0.76 -1.39
Lsdogs ms ns 0.94 1.2 ns 3.3 ns 0.030 ns ns 836 ns  ns 0.96 2.05 ns

2002AAA  0.360 0.705 2.79 12.4 0.283 2.14 10.7 0.3720.696 2.10 12.9 0.338 0.701 2.34 12.0 0.012 -0.009 -0.69  0.56
AMC  0.277 0.686 4.49 8,11 0.237 5.25 7.31 0.241 0.682 1.70 7.62 0.252 0.684 3.81 7.68 -0.036 -0.004 -3.14 -0.49
AMF  0.277 0.686 4.49 8.11 0.274 2.92 9.41 0.3320.699 1.35 9.06 0.294 0.693 2.92 8.86 0.055 0.013-3,14  0.95
AMP  0.277 0.686 4.49 §.11 0.209 3.83 7.95 0.281 0.675 1.32 8.60 0.256 0.681 3.21 8.22 0.004 -0.011-3.17  0.49
AMW  0.277 0.686 4.49 8.11 0.249 4.85 9.66 0.338 0.686 2.44 11.26 0.288 0.686 3.93 9.67 0.061  0.000 -2.05 3.1
Lsdp.s 0.030 ns  1.68 1.60 0.042 1.53 1.34 0.045 ns 0.48 1.85 0.026 ns 0.30 0.86 ns

A: 2% Total N;B: £ Total P; C: B Available P; D HHLE Organic matter.
%3 PENSEEBFEFERERBHELHR(0~20em) T RABL

Table 3 Soil mineral nitrogen at 0~ 20cm depth after the conversion of alfalfa grassland to cropland in Zhonglianchuan (mg kg™")

i = 4 B April 7 A July 10 A October T Average S KFETH Seasonal balance

Treatment o - NNH,*-N I NO,"-NNH,*-N 3% NO;"-NNH,*-N % NO,"-NNH;*-N % NO; -NNH,*-N =

2001AA  4.36  40.71 45.08 8.68 31.49 40.17 9.73  37.80 47.53 7.59 36.67 44.26 537 -2.91 2.45
AM  6.39  36.64 43.03 7.91 43.92 51.83 12,00 39.32 SL.32 8.77 39.96 48.73 5.6  2.68 8.29
Lsdg.0s 0.46 ns ns ns 4.95 5.26 1.96 ns ns 0.93 ns ns

2002AAA  7.49  25.05 32.54 2.66 23.07 25.73 2.51  39.04 41.55 422 29.05 33.27  -4.98 1399 9.01
AMC 18.52 25.85 44.37 270 29.40 32.10 2.87  42.96 45.84 8.03  32.74 4077 -15.65 17.11 1.47
AMF 18.52 25.85 44.37 8.49 28.35 36.85  17.18 36.22 53.41  14.73 30.14 44.88 -1.34  10.37 9.04
AMP 18.52 25.85 44.37 7.20 29.11 36.31 7.4 3509 42,51  11.05 30.02 41.06 -11.10  9.24 -1.86
AMW 18.52 25.85 44.37 3.37  28.55 31.92 7.89  46.26 54.15 9.93  33.55 43.48 -10.63 20.41 9.78
Lsdpos 2.04  ns 4.41 0.45 338 2.9 .70 579 4,35 0.93  2.83  3.72

3.1.2 2P RA 2001 F4 AM10 AREF,
AMERA(NO, -N)FEREEFST AA, 7 A
ERFEE, 3 KFH AM(8.77 mg-kg ) AA
(7.59 mg-kg T DEET 15.5% (K 3). HER
(NH,"-NYMETRESHE 7 AflET AMEES
T AA 4 Af110 A ER R 3 KU E W FH1E,?2
MEREAHLEEER. 23— EKF, 2 MR
WERMNBMELE, EHT AAESESRTH, &
HAMMWBRELSD REAREEEEST AA.AM &
THRAMINBER AARS T 5.84 mg-kg™!.

2002 4EBr 10 A 2+ AMP 43858, HE#1E
R+ EESE ESAMNEYVREASTEHET
AAA bR £FPHRERA L RWEEEMEY R
REEHEER (A A HEST 159.1%
27.8%, ER B E . K5 EREST 8.8%, HF
AMW.AMC 5 AAA R EBEE BHEEMEEAB
ErHRMSATREEFRS, FTMHERSIER
T HREKYE. AEEERBEY, 3 KW EFgt
SEMEBY HAKE AMF (14.73 mg- kg 1 #
44.88 mg- kg ') AMC % fi£ (8.03 mg - kg™ '
40.77 mg kg 1) TS E AMW £ & (33.55 mg-
kg™ ') AMP B & (30.02 mg-kg™!).2002 EEEKF
FED, FLR WA RS EYERARARENT
B, MESESREHR LA B9 HE AMP H4#

B AMC > B38 00, T AMW.,AMF 1 AAA /3
EiBid 9 mg kg ' WETHRE.
3.1.3 T NELE F4RBUNELESE L
BV RARSLERMEREBRAYTE NIFEL
2200 FEAMOEELENBELRIRMNEHET
AAEF 7R I0 AREEREFE.ZKMETY
AM 1 AA T3 N SRS A 13.0%
11.2%.2002 FREE R SW—FAHF, £ELH
TN ERE(12.9%~19.7%, F1 15.8% ) B F
=T AAA(9.78%) . AR ELAEET Af 10 A
MEFEREE, 7T AGNE AMP(17.6%) B &5
TFHE3IALAE, 10 AHREN AMC ARG
(19.7%).

R4 PEJISFLEFEEMRFEFRABELBR(0~20 cm)N.PIF
LEXL

Table 4 Soil N, P availability at 0~20 c¢m depth after the conversion of
alfalfa grassland to cropland in Zhonglianchuan (%)

W o= 4A15B 7HI1SB 10H158 F 33
Treatment April 15 July 15 October 15 Average
N P N N P N P
2001 AA 10.7 0.70 12.8 10.2 1.09 11.2 0.90
AM 11.0 1.00 15.4 12.7 1.22 13.0 1.11
Lsdpos ns 0.10 1.78 0.93 ns 1.12 0.11
2002 AAA 9.04 0.40 9.09 11.2 0.30 9.78 0.35
AMC 16.1 0.66 13.7 19.7 0.25 16.5 0.45
AMF 16.1 0.66 13.4 16.8 0.19 15.4 0.42
AMP 16.1 0.66 17.6 15.3 0.20  16.3 0.43
AMW 16.1 0.66 12.9 16.1 0.36 15.0 0.50
Lsdpos 1.72 0.06 2.69 3.04 006 3.58 0.04
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3.2 ZEAHBESRERBHETEBEEL
3.2.1 HE4B dE 2 9 R, 2001 £ AM f1 AA
ARG EELIAMI0 HNETHTEFER.
2002 B R 5 2001 EMF, TBEBSRERS
AMERBEFEEER.

3.2.2 HIEEMBE FE2HEREW, 2001 FERE
M ERBEE T B & RN, AM B2 R E
BaSREIRMEFHET AA Hdr4 AT 7 AR
EEREE AM 3 KRTFHERBEEH(9.90 mg-
ke )3 AA(6.85 mg-kg ) E 44.5% . & — M
kKE2AMGELEEIHSEIFHM, EAME
Bing g EWT AA.

2002 ERERAMELERERNBEITR 4 A7
A 10 A 3 KM ETFHH 3.47 mg-kg ™!, b AAA
(2.3 mg kg DERET 48.0%, HEEHMBESE 2
EIBEEYBRESRNAEERS.EE 10 AHN
EH, B AMW ST 3 AN AL TE 1 18 2R 2Bk
SEHEERT AAA, EX. DR ESEYFHHEER
KA SH L EENB S RRE TR
3.2.3 THEBNEMLE UEEBSLBEMRETE
BT IEBEE R (R K), SRR, B EHERE
T EEHE LR EB IR . 2001 FEAMFI AAK P&
ALE 2 WM ETFHH 1.11%F10.90% .2002 5 4 A
MERlERH L EBELE(0.66%) T ET T AAA
(0.40%).10 Al E AMW ZE & T AAA 2
(0.30% ), AMP 1 AMF W & EXTF AAA 4bF8.

3.3 ZELEEEBREXAMELEEIR

2001 4E 4 AME S, AMBELEEN RS R
EEET AALE(E 2), FIRERET —EM T
B RO RERAEDEA L8, BT 88
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BEHAENRSE.ZE£7 AfM10 AMES AMBESR
PUREEHMBT AA, Hd 10 AMESEREREE
BEKFEIKRMETH AMEGNHEEE(2.0 g
kg DK AA(22.6 g kg ") TRET 46.8% . AAEK
BVHEE,AA T EHBEEIRYMT 30.6 g-
ke ', AM T 1.39 g kg™!.

2002 EK 10 A RIES AMW &35, BAER
HENREE(TH8.61 g kg DEERTHEE
W(FH 12.0 g kg™ 1), P TEET 28.2% . AAH
BIEAERE, AMCHI AMP 7 A 10 AMES
T AR EEET AMW 1 AMF, ZHEBES 2
EREENMERRARHAERR DL EREMKT X
ITRENFOERE A RETFHEELEULER,
AMW BRI T 3.15 g- kg™, AMC RI FRET
0.49 g-kg L.

3.4 tC/N5C/P

Bl 1 45532 ,2001 56 4 AMESN, AARH
FEMTEC/N, LERE 10 ABRET AA M
C/NEBIT 53, T AM {4 23.4.2002 4 AAA TE
4 ANEFEESTRELE, G2 XNELEF
EZR.AMCTE7 AMZEYS C/N17.9)KTHEL
o OHEPS5 AMW(22.9)EREE.

M C/P ¥F,2001 F 4 AGEE AM 5 AA 2
TS EER, AMAHE C/P R 11.7, BEE T AA
(8.7).10 AfiE AA 4638 C/P 4 35.5, T AM Ab3E
{UH 13.4.2002 FIELE T R —FEWB R, RIEKRE
BEEERAEAFERALTE C/P. AEARIELE,
10 AM & AMC 8 C/P £ K (6.5), BEM/TF
AMW(8.9), AMP, AMF & F — & Z 1], 451k
7.4F17.5.

60

A # Month

1 TENSEEEFDRRERB LM C/NE C/P AR

Fig.1 Soil C/N and C/P at 0~20 cm depth after the conversion of alfalfa grassland to cropland in Zhonglianchuan.
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Holford 29101 MaCallum %717 M K F1) T3¢
B R e R, B R ERER TN
BYENERBEEG LI NMEN, FESLETH
A Li &0t 3 B 8 1 5 R i i X A 5
RFE, SOEEEMEAL, BB /DNE-ERTEF
ErTEAANERASEHEEWN. X HEEF
HEMANAERSFETFRXETHRE TREEEE
EREAT TR 10 SEAE BB ESE 2 £ 13
LASEEETH, A (NO, -N fil NH,*-N)
HRERSEF LI, TENGHLBRES. XXHE
HEARERARTEERREARE, EX TR
K#fTEE-EOREM RS e e T EN NS
BHEEEBRIER.

wiEELIgI s, 5/ANEEEML, HiE-/
F e+ B B E W, BN %A =
5 m7E Li &Iy, -/ EHE T R
BB el SR BEEFRT/NEEE. EXD, BF
EgiE2 Eh e Em, RIES 8
ERR SRR E R EREENM, B EaRHRE
FRENE 2 FERKFER, M EX . SR EHKF
HEH T EELHSRAETHR. IR EEER
A HERSEN T IEPWERWANTFLE N M
FVLRE/NGE, et E g e .

TEEVRRRBESRE TR M LR
HREF-Y), B Y (BE) EH —F4
M REL B, & TR ESEMN T X L EN T
H, T EEVNFERETHE, LEEBALEM
W] gk, MR EE T REEEE L
BHAEILR SRS A ERIEE T X —5
. 5EEEFML, BEEERSERE T EEIR
SERELABETH, RUEE AR EIBNET
TIBAE VRN 8, EYLER M C/N 1 C/P 153
H—EHERE.

C/NHEWMLUERLEEDSBEEST CH
NHEERZ BN —FHEYXR. . EEE it +
BEWMRBTFEE FH T8 C/N XY R 2502,
MRTBEC/NHEKXTF 25, BEFLTEFNBE
RARMEAFNTE XEERLENUHE,
T L7 MO 28 R 7, bk A LR W 4R 7
XHERT, LEFREZARN NH,*-N, R&4
WL ERP) At 2001 EBEATEE B
R 2K ERHKT 25, B&EER T 53, £HE

BEARFHEYN, T EMEYX EBAMERFX
KRTPi. SEREERAL, @5 88 C/N
HEETMH,F16~20 ZE, RALBERHT LK
FERE ARSI EAEIRN BT RA A
n.C/P LB RMLER.

ZEAHEEHBHEHE - FERRARNES
B Ha We R 7 R, URER R R E R B K
S BR, HEEEERE S —FMEES T IE
THEENFELSHT L, EStBHILRSRD
BETHR AXEEHEARES 2 FRET 4 F
AR FE T RE T HET S B .

SME L, RERREERES T %
NO, -N & &, EXFHE KA X hE i
M NO;™-N #Em B ERRI) RRED H, £ 1F
82 SERMEE RS A /NEX LER M mE B
EARFE, A SAEN LT _H2ZE. EXSHME
WAL, A EFREE, WL ER 4 HEEMENK
K HEEXETIHESA FNASR.EABRSE
¥R E TR, C/N.C/PRE|, HHEAETHRTT
B NAERKBTPHERE, HEENEERTREN L
BESEE, TELA VRANEIESLAET
Es . XRBERFETIEEFRTBAERLT,
MNERKBHESRZE B B RELEAEXRE, £F
HEEEMRERBAE 2 EUREENENIE, N
AR EKRERERR K EY.
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