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EAR SRR (r =0.683, P<0.01). W W, R FHRNEW T RPLEANT I, ERWELZ RS HIE
ERHAFHEEE[SHEE. XHEAEET A AT U ESEZEREBE R ALBETFNERASR
HEEX.
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Effect of land use change on spatial distribution pattern of soil total nitrogen in Keerqin sandy land. CHEN
Fusheng''2, ZENG Dehui', CHEN Guangsheng" >( Institute of Applied Ecology, Chinese Acadeny of Sciences,
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By using statistics and geostatistics, this paper studied the content and spatial pattern of soil total nitrogen (TN)
in a glassland and an arable land of southeast Keerqin sandy land. The TN content in 0~ 10 cm soil layer of the
arable land reclaimed from a glassland 8 years ago was not different from that of the virgin grassland, but the TN
content in 10~ 20 cm soil layer was higher than that in the grassland ( P <0.05). The soil TN storage in the
grassland was 262.36 g-hm 2 higher than that in the arable land, and its spatial pattern was significantly differ-
ent between arable land and grassland. The heterogeneity and spatial dependence of TN in each scil layer (0~ 10
ecm and 10~ 20 cm) of the arable land were larger than those of the grassland, and the ranges and fractal dimen-
sions of TN in each soil layer of the arable land were larger than those of the grassland. There existed a clear hori-
zontal spatial structure heterogeneity and spatial distnibution pattern in the arable land, while in the grassland, the
horizontal spatial structure heterogeneity was very low, and the horizontal spatial distribution pattern was random
and uniform. The TN content in the 0~ 10 cm and 10~ 20 cm soil layers of the arable land had no difference ( P
<0.05), its spatial structure characters had some difference ( P <0.05), and its spatial distribution pattern was
very similar (r =0.683, P<0.05). The TN content and its spatial structure characters between two soil layers
of the grassland had remarkable difference (P <0.05), but its spatial distribution pattern in the two layers was
relatively similar (» = 0.395, P <0.05). In conclusion, agricultural activity could not only influence soil TN con-
tent, but also influence its spatial structure characteristics and spatial distribution pattern. Therefore, our study
might promote the further study on the effect of land use change on soil nitrogen distribution pattern and its cy-
cling in ecosystems.

Key words Agricultural activity, Soil total nitrogen, Geostatastics, Keergin sandy land, Spatial pattern.
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2 BRBREWRRFE

2.1 HREREHR

FrRESUETHARGERER RV HEFERN S E
MERTENYAESHRFAXEDD AT TR (1227
21'E,42°58'N), #3R 247.6 m, FH S 6 TXEH, FRKE
#9450 mm, TRMBA ARV L EA L HYHFEFERHE
Bk 8 ( Artemisia capillaries var. simpler). /N H #& (A.
frigida)s J7 F % (A.sacrorum). W t7 F (Hedysarun
fruticosum ) BF E ( Tragus berteronianus ). ¥ B E ( Setaria
viridis ) R Bk B (Chenopodium acuminatum). P B[R F &
(Cleistogenes chinensis) . 3 B ¥ ( Calamagrostis cylindricus) .
BT ¥ (C. epigejos) . TR K (Poentilla chinesis). T 2> H
(Taraxacum falcilobum ). 3¢ % B ¥ F ( Lespedeza bicolor )
%.
2.2 BIRIVELEHELE
221 BHARREENME HREF IO FHPHEHLHH
M, PEMRRL 30 m, DIREBIYAHE G B Y EHY
EFAR, FERE O mER EEFIBEHE . EBX
%R 8 EREABRFIIETI MM Y S FRHEHMTR
TR, R GFEREEX, BREEIG A~5 A)ERRE
150 kg-hm 2K S RAGBEACVE YRR, £ K ERI(7 A), KR

H1 THRLWMEITRIE
Table 1 Statistical characters of soil total nitrogen

& 150 kg-hm 2{FIE AL, FRE~ R4 4 800 kg hm 2.
2002 4F 4 A(HEHEZ BT, BRI, FEAH 10 mX
10mWEM A S EE T, 2R RAEEF(0.5 mx0.5
m)FE2Y HREH 2 cm LR 0~10 em(FE) . 10~
20 cm(EXRE)HE TS, HASET, AffRxsm
B, i 224, HPEHBE S AL B8 s3 AN (B ).
T ARNEITRENE.
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B4LHT I Southemn (m)

0.0L= -
3.0 25 50 75 100 00 25 50 75 100
KT HF Eastern (m)

B1 REAEES(MBHEFPHEEHMNE
Fig.1 Spatial location of sample points in grassland (a) and arable land (b).

2.2.2 MEEAE REAS|GITEM MG g2 S 0.225]
HE SN, SR H SPSS 11.0 3247, g it 2
R GS* (5.3 MM Arcview 3.2 ¥c{F4047.

3 BREX}

3.1 EHS5Hmt+Een S RISE

Gitoh R, st LR AERE
KEZFEPENMNELD. LBEREO~10cm) LI
RE(10~20m)2 B S BEN, TRENE N A
MNEBUBSTNEREE, REMTXR BN, i
KEMMEEMHBITLBEZ AL BELASTEE
FAEE(P<0.05). XAHEHEXENTREE L
BeFARBRARE, MTRRSES T BFEHAHLE
BENESAEC HHEEHRT LA AE N BT
SEHHTELTSEN TR, BHXERER
BELge N AR WEER, X5RWIESN Mt B
HOHERE  ERRESMERE L ERRELRLR
BRARED, SERAMAHRBERE, RER
SRERKR, KA SHLEHERE, RELEF
SREBHMES  XREFTHREHNBESH
REZREYHEF R, BT EXHYHIREA

e 3} + 2 T trMERE TREAN B/ME mAE REY FHIZM
Types Soil layers (mg-kg™") SD CV Min Max Number LSD"
(cm) X (%) (mg-kg ') (meg-keg )
¥ #b Grassland 0~10 548.23 59.76 10.90 398. 16 695.52 58 b
10~20 488.27 87.25 17.87 352.80 725.76 58 a
$t 3 Arable land 0~10 562.77 95.99 17.06 352.80 756.00 53 b
10~20 557.82 106.00 19.00 332.64 811.44 53 b

*FRAFABTEREE, FRHAEZRER A B F The different letters mean significamt difference, the same letter means no difference (P <

0.05).


http://www.cqvip.com

6 A PR < . 3t MR 8 4b Vo i 1 302 U 18) 0 76 16 90 9 52 i 955

4741157} A -
3555868 F cw - ci-iiriw [ETraa A e
2370.578 .

1185.289

0.000

13421.041 fb' .

10065.781

ERBYPE Semivariograms

6710.521

3355.260 [

0'00(()).00 2.50 5.00 7.50 10.00

9452.570

7089.428

4726.285

2363.143
0.000

18983.815

14237.861

9491.908

4745.954

T0.00 2.50 5.00 7.50 10.00

HKEPE®E Separation distances (m)

B2 1HLEAAERAY

Fig.2 Semivariograms for soil total nitrogen.

a: Ei L M0~10 cm B 0~ 10 cm soil layer of grassland;a, : H 31 1 10 ~20 ¢m JE 10~20 cm soil layer of grassland; b, ; Bfi# 3 0~ 10 om |2
0~10 cm soil layer of arable land; by : B3 T4 10 ~20 cm JZ 10~ 20 cm soil layer of arable land. ' [f] The same below.

R FMUBBER TREL ML ANTREBLIFLEYREXEH

Table 2 Semivariogram model and parameters of soil total nitrogen of 0~10 cm and 10~20 cm in grassland and arable land

RE + B ® A REFE  HHEE REH  ZEEAE rE HXEH BE gt ]
Type Soil layers Model Co C Cot C ClCot+ C Ao R? RSS Fractal
(cm) (m) dimension
B o _ R ERIY _ _
Grassdand 0~10 Pure nugget 3571.258 0.000 3571.258 0.000 - 1.967
10~20 %ﬁﬁﬁ 4790.000 5337.000 10127.000 0.527 18.66 " 0.671 1.139E07 1.893
Exponential model
B % 0~10 %ﬁﬁgﬂ 6790.000  4723.076  11513.076 0.410 9.76 0.494 3.368E07 1.909
Arable land Linear model )
10~20 %ﬁﬁﬂ 6020.000  10323.687  16343.687 0.632 9.76 0.812 3.681E07 1.819
Linear model
FEENTAERE, EFR, AZHEAFMME S .

MRS, HEa—fREmRsl.
3.2 BREESHH

B tHERAHMEEMIRE L E2 AR
EHRRE RN REEE, K A EH TR EM#HE
B AERZRES R E ST R BRI HEA(E
2), TEMEERRIA AP S XRAEREKE
THERAN TR AL RHBEIEZSEN, £H0
E—HEHSTAER, ERTERR S xR
Mt T REHRA L —EHZ R F RS .

HE2ATH,EH0~10 cm F10~20 cm BT
BeRMESGHEYLHHMKE LS, HHLHARE
/AN, X ERITH S S AT 4 R A — 8 S EA
RN, ISy E BTG B G EALE/D, e =
i o 8 EE B G, 40 B4 /D, 15 BA B3t + 3 e R i 25 (]
AR, HEWRE S RG89 E/D, R+ R
KFEEH B s, Bt L A THRREREA
SEE LB, R A G R R BER
kK, gt RSN EENEETMEM AR

MEH + E e AW SRS HWFFIERE, LXE
WEGHIMEEK, X52HRTERENLEEN
HERKTFRE)HGIARENTEMXERERE
TGN EHRRE LWL RALTERER
REEGHEKX, TRMEREKXR, 4 ¥4/, EHRR
TR .

3.3 TEERZETHERE

WRAE 22 (8] R ARG E AL T #EAT L Ag R dl A, 7T
AT RESE LOmINEER, A8
FERZIMZEM T HETROZESMAER. HE
3N, B RE T E e AT 4 LB, E
WERARRETZE 4GRS, MEXEH + 12
LRBUEHAEMEEEWE, EXEMIERXREN
HEMUWZ @ omEER, BB BBFHHELE(G=
0.395, P<0.05) it X EMTXREN T EL2AT
BEMRESLKHE BREMERERALMUMET
EftER, HEZRIMPHEXEREREE (r=
0.683, P<0.01).
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Fig.3 Spatial distribution patter for soil total nitrogen.

a;: [ €543.52; 1 <553.54; M <563.55; IV <573.56; V <583.58: V1 >583.58.a,: [ <450.96; 1 <476.75; 1 <502.54; IV <528.33; V<
554.13; 1 >554.13.by: T <502.60; 0 <535.66; [ <568.72; V< 601.78; V <634.84;: V1 >634.84.b,: T <439.10; 1 <481.92; M <

524.75; N <567.57; V <610.39; I >610.39.
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