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Spatial heterogeneity of soil organic carbon and nitrogen under Ammopiptanhus mongolicus community in
arid desert zone. JIA Xiaohong, LI Xinrong, ZHANG Zhishan ( Shapotou Desert Research and Experiment Sta-
tion, Cold and Arid Regions Environmental and Engineering Research Institute, Chinese Academy of Sciences,
Lanzhou 730000, China). -Chin. J. Appl. Ecol. ,2006,17(12) : 2266 ~2270.

Based on the principles of geo-statistics, this paper studied the spatial heterogeneity of soil organic carbon (SOC)
and total nitrogen ( TN) under Ammopiptanhus mongolicus community in arid desert zone. The results showed that
the mean contents of SOC and TN at the depth of 0 ~5 c¢m were 0. 744 and 0.259 g - kg ™', with the co-variation
coefficient being 0.280 and 0. 213, and those at the depth of 50 ~70 cm were 1.425 g - kg™' and 0.295 g -
kg ™', with the co-variation coefficient being 0. 195 and 0. 206, respectively, reflecting the oligotrophic condition
of soil fertility at this habitat. The self-correlation factors resulted in the high spatial heterogeneity of SOC and
TN. The dimensions of SOC and TN were 20.99 m and 29. 19 m at the depth of 0 ~5 cm, and 42. 9 m and
62.1 m at the depth of 50 ~70 c¢m, respectively. The dimensions were beyond the confine of canopy and inter-
space of shrub, without the efficacy of “islands of fertility” , which would block the intrusion of other plant spe-
cies, and support the A. mongolicus shrub live at this habitat. These distribution pattern and dimension of SOC
and TN can interprete the long-term living mechanism of A. mongolicus, and supply some theoretical bases for

protecting and moving this relic species.

Key words Ammopiptanhus mongolicus, Geo-statistics, Spatial heterogeneity, Soil organic carbon, Total nitro-

gen.
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SOC FEKY =S (848 57, Al Ryt — 2B B T S AL I AR
RIBLAI 5 BTA SE B AT 52 R R RIS %, [RIEY
A SR e R 42 BR B B B R i R AL i 5
RALTIBIKYE.

2 HRUREARAF*

2.1 BRI

BT X b b BE AR B VAR R R IR L SR LB Vb, D
B, B30 em 4. BT A L, B RE, 3FH
HBEE. RSN TRALE LN EMR ESEA, BRI
BT R, BB KRR, U R . TREOW LB
IR EARIUNETFFS. K 1500 m A4, FHRR
H10.0 C, HIEHBEMTIER -25.10 C,RHHEB RN
38.10 °C , 4E [ BRAS 40 2 778 ~2 980 h, £E [ K & % 150 ~
180.2 mm , FEHETEFE K BN 2 800 ~ 3 000 mm, FH X #H £
2.9m- s SEHWRRESS ~64 d. HK E RN IILR,
R AR IR A, KA LLPG LR B SR i U0 A AR
RIEARF X EAH W& F (Ammopiptanhus mongolicus ) . § £
( Zygophyllum xanthoxylon) i1 ( Artemisia ordosica) ,ZFRH
H.L3 kb F ( Pycnostelma lateriflorum ) | > &, ( Allium mongoli-
cum ) F A A FE & ( Scorzonera divaricata) 7y 1 , B V5 &= B
30% 7.
2.2 BIRAE
2.2.1 LHERFESIT  TER THT & 7 1A IR
FAHLIEHE—3 10 m x 10 m AYHEM , R I S04848 TR AR ik 100
MBS B SR ERYN 1 m, 85— BREESM L H
K3 40~5F 50 ~70 cm 25 ZEEFE. SOC #1 TN
R IR R AL SN FgLRE R E
2.2.2 SOC fI TN SR RIERST A TR RBIEN
gt EATR, A T ERRREMAR:

N(h)
1

r(h) =2N(h)zl|:Z(x‘)—Z(x‘+h)J (1)

=1

K, N(h) BEEBSET h WSS Z(x,) B8« 2401
BB, Z(x +h) BIEE x, + A SWHEE SHE B RE
TR 7R, 22 2R B, A 20 B R S PRI AL
TR P AR S 1E (nugget, C,) FEEHEI, C+C)) M
XKPE B (correlation length, a) . H:E(C) S RHEBZ L
%1 SOC# TN 2% C/N T4k

(C/(C+C)) EBHERMSNER TR BN
@I.ﬂﬁ.

2.2.3 WAL MR 447y SPSS 10.0 R4 it 4K 14
GS* (Version 5, Gamma Design Software, Michigan, USA) 52
.
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3.1
fiE

YA FRER SOC 71 TN F R K& CO/N GitHs

JH SPSS 10. 0 iy B BE A A JR B4 B9 K- K
3# 3% (one-sample Kolomogorov-Semirnov, KS) #5638
LA ERENE SBPRR S0 ~70 cm B TN &
B4 HASOC A TN ZR UK CO/N HFEIESD
i FHHE RS M BUE &< 2 F R U= £ B KK
BB, M RAG TR E, FTLAXT 50 ~70 cm 2B & B
WHATT BARNEEE . SRR, R RENE
WEIESSM (R D) W R PR, /T #1751
5
REBPRIT T ERITH PR ERR
B(C,) FBRARXS 2 57 VD4 2 P HL 8 T 185 3 X 19
FrAM, ERTEYD B L KRG 4 k18P R
MBDH ' ANE 1 TN, DR ERER
SOC MA & B, #uR (0 ~5 cm) H 50 ~70 cm
i) SOC . TN . C/N 4 B {& 12.203% . 47.789% X
39.605% . REM4HrEH,0~5 cm 5 50 ~70 cm
N&EZERFEE(P>0.05), i SOC f1 C/N
FWBE(P<0.01).0 ~5 cm  SOC . TN ,C/N #H
XARFREIRT 50 ~70 cm. X R ZA B AL S
i, H BB AE & FRERIZ 04 % SoC
TN B 5TRR. ¥ &7 B % H1R K9 SCO A1 TN ¥{K
T50~70 cm, By TR VAR FH XM, T 2 &4
T, AFT soC MAMRE, PR REERNE
B3I FOR L EE R B0 SOC 1 TN ZE#h 3R
AR, FLaRZUA IR ik LA R 9 B 1) 3 3R AR 4 X PR
A9 SOC FIN Sk 5 B 3R BE /1 80 2% , fli R JR SOCHI TN

Table 1 Statistics characteristic of soil organic carbon, total nitrogen content and C/N

B

WE RME RAH Tl BREE B WE OhEE BN
Item Depth Minimum Maximum Mean + SE Variance Skew Kurtosis Distribution Sample
(em) (g-ke™) (g-kg™") (g-kg™") type number
TN 0~5 0.175 0.416 0.259 +0. 006a 0.213 0. 720 0.334 ExD 100
50 ~70 0.177 0. 469 0.295 +0. 006a 0. 206 0. 657 0. 143 EXx* 100
SOC 0-~5 0.414 1.557 0.744 0. 021A 0.280 1. 364 2.979 Ex 100
S0 ~70 0.709 2.015 1.425 +0.028B 0. 196 -0.397 0.018 EXE 100
C/N 0-~5 1.138 6. 663 2.969 £0.093A 0.313 0. 948 1.994 EXE 100
S0 ~70 2.551 7.164 4.916 £0.091B 0. 185 —-0. 054 0.226 EX 100

* JOHE T B AR B S £ IE A2 The datum was normal distribution by transformed. RF| REFRATEZREE(/NE P<0.05, KE P<

0.01) Different letters in the same row indicated significant difference ( small letter meant P <0. 05, capital meant P <0.01). 1) Normal.
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Table 2 Semi-variogram model and parameters for SOC, TN content and C/N

T E SR R ReMH HEHE TR Co/(Cy+C) R i DR

Depth Soil characteristic Model Co Co+C m RSS D

(cm)

0~5 2% TN(g- kg™") By 0. 00033 0. 01044 29.19 0.032 0.978 3.34E07 1. 645
AHLEE SOC(g - kg ') BRI 0.0224 0. 1033 30.99 0.217 0. 909 8. 57E05 1.832
C/N BRAR 0. 1050 2.2200 21.53 0. 047 0.924 0.0971 1. 675

50~70 E TN(g-kg') T e 0. 0331 0. 0663 20.7(62.1) 0. 499 0.212 2. 69E-04 1.915
HHLBE SOC(g - kg™') TBE 0.0572 0. 1304 14.3(42.9) 0.439 0.929 6. 15E-05 1. 909
C/N 22D 0. 8158 0. 8158 8. 64 1 0. 002 0. 0644 1.979

* RPFBWHAEIERIEEEROAYERE (ARUERE = HEHEH «3)  BRERMN A ZERE = #HKHE# x | Data in bracket were the effective

range of exponential model ( effective range = correlation distance x3) , spherical model ( effective range = correlation distance x 1). 1) Spherical; 2 ) In-

dex; 3) Linearity.
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KTy R R WA EFE KT M E R AR E
KB RERAREE MR B R ESRISANESR, T
BT SOC 1 TN & B iy =S8 Btk

3.2 VYhAERIE SOCH TN 8K O/N =RESF
%

REE y(h) BRBATRESRBER LT
FEE, NN S E T TR, sh8 2445
VR, DR EREEIZ SOC I TN 58P K C/N
5 R A LA A EOREBE R, T 50 ~ 70 em /Y
SOC 1 TN & B AFEHE R C/N A AR ERLRL
BAEMBEEMHEZH(C/(Co+C)) M T s
25 M S () 5 R S AN R e AR
=, U B BELER 4 5 | AR R 25 [R) S M RR B A
BB 2s 6] B M 304 5 R A =S 8] B R R E &
KRz tuERR 1, iR T E AR INIRE L
HEEENES. NE2 fJUE R, WL FRE SOC
MTIN FRESE EHEAEHENREE. SOC I
TN G 8UUK C/N K Cp/(Cy + C)HFEO ~5 cm £
BE¥/NF 50 ~70 em + )2, B FJE SOC il TN &
BEHESRBAMEET IS ENFEREEREER K,
>75% ;1 50 ~70 em +)/Z M B BEYLE R (IR R4
AR AR ENEYEES) SIEY
SEHMEE B XS ENRERES S 50%. H
o, R A BRTE AFSRZUX VD T MR, {5 C/N
HZS (6 B HXE SRS & E4K, 1M 50 ~70 cm +
BE¥ C/N W7z iE F RFEE AR NESHtER
THRAERE,C/(C+C) MR RRRETEN
SEIAEEREE, HLME <25% .25% ~75% .
>75% 5P NRAREREMZ MM LR PE B
5577, K2 SOC #1 TN &8 K C/N 25 [B] 48 St 5
5, ST (a0 5008 BT R P AR B R (R
) JERK EEERI (R ) %5, 2518 B A LT

43) MEA B KM ;50 ~70 cm +JZ #) SOC
TN GBI E, SR FMEYLHE 7 (R
R FAEYRSE) LR SBHEHSEZS, W
C/N Z2AMEIK S EILRER, K EMEEHE
55, £ H) _EARXT H—.

ST D B— A EKBENE.D=(4-m)/2,m
R R y(h) FUAMFERIEE A XU EER M U3 &
R, D B8 5 o8 B0 Bt 4R S g 1 in i s 2L
BB (m 8K) , D B/, 4% 72 57/ 25 (6] 4K
e 2 R N 1 IS SR iR e KN )
E. \NR2 ATLUE W, RZ SOC I TN F B HH
2= R 3R, o TN > C/N > SOC. #iX TRE
+3%.,50 ~70 em +JZ#) SOC #1 TN S8 & C/N#y
a5 MK E B , i SOC > TN > C/N. XM 5 —1~
FERIE 1 # 58 H RN AR 407 T B N 515 SOC #
N SEEETFAIAEE, B FRK SOC RS EN
AR EH R BR-NRY SESEEEA
RIS SRR, T S0 ~70 cm B SOC A FTEM
25 (8] 2% 5 ) 2 eh 25 (6] B AH 30 o At R AR i H
S SERELE R AL F] 5 AR M.

3.3 YRFRPE SOC TN K C/N z=[EERRE

SOC FIEAE N LI AL 11 KRR, RGE A Y
B A K, T ELId 52 WA A 4 B 25 20 IR AR ) RO AR TR 3
#5. Schlesinger & iy kB, L TEMETE
X, &M RS K S E RGBS E R
FEHRIHEFEAARNEZENE. RAWEXR
H—EEIENTHF S RE AMIER T S
(islands of fertility) , {8 T X S5 K EEBEE P HIE
J&. Hook " R B, R B TR EFEAEE/IR
ERR, XE5HESHERAEENMAERE X, &
AU REEREIEEAL, T EFHEEMRERE
T AR F U AP IX K EZ v WIE
X, R 2 LB hEINS, H SOC f1 TN By =5 (6] 7
A RREH AT 50 ~70 cm. it B7EH#H FiF
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JETE S0 ~70 cm + 2, #AE HIEAC S5 SOC TN &
HHC/NPERREHEK(8.64 ~30.99 m). X
ARESMEYERREREAS X, S RERE LY
BB AR A AR A K F B AT
ERS" SN A X, el e EHE BT RE AN,
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MEF ARV EX, RAE AR S7H SOC FIA K
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Bl LR R, W Y R F YR R A&
B XA RERM rRE, 2 ERX KT
TE. VAR W AR e b F AT L 3% - R IR &
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WAH T F Y G ER L IZK
B0 kg R RE BV A ER KA E £
ZIRA. X A ZEY AT R B A SRR
PR T BB
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TR MEDELIEAVIBRMEAR R, FEH R
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L. fEM R, B F SOC Fil TN f &/, 127
SREUHIR L, LA K B i o b AR B B A FR Y SOC
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