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BT H b (p<<0.05), M 5~10,10~15,15~20cm 2 B C.N 25K £ FH ALH FEL(Hp>0.05; EFAF L
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15,15~20cm £ B, ### C: P.N: PR EZFH FE®(p<<0.05). ME LA A FXTF0~5cm £ £ C,N,P KE
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Abstract: In this study, the effects of different land uses on soil carbon (C), nitrogen (N), phosphorus
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(P) contents and stoichiometry ratios as well as their influencing factors were determined. Soil samples
were collected from three representative land uses including forest land, garden, arable land at different
soil layers (i. e. 0-5, 5-10, 10-15, 15-20 cm). C content in forest land soil and N content in garden soil
were significantly higher than those of in arable land soil at 0-5 cm soil layer (p<Z0.05), while the varia-
tions of C and N contents were not significant among 5-10, 10-15, 15-20 cm soil layers (»p>>0. 05). P con-
tent was significantly higher in garden soil than in forest and arable land soils across four soil layers (p<<
0.05). The average values of soil C: N, C: P and N : P were 10. 63, 36.08 and 3. 32 in the study area.
which are lower than the Chinese and global averages, respectively. C: N, C: P and N : P were signifi-
cantly higher in forest land soil than in garden soil (»<C0.05) at the 0-5 ¢m soil layer, and C ¢ P and N :
P were significantly higher in arable land soil than garden soil at 5-10, 10-15, 15-20 cm soil layers (p <<
0.05). C, N and P contents were significantly higher at the 0-5 cm soil layer than those in other three soil
layers (p<<0.05), but C: N, C: P and N ¢ P were not significant among all soil layers (»p=>>0. 05) under
the same land use. Soil bulk density, pH and soil moisture content were significantly correlated with soil C
and N contents (p<Z0. 05), while electron conductivity and cation exchange capacity were significantly cor-
related with soil P content, C: P and N : P (»p<C0.05). The results indicated that the proportion of C, N
and P was much more balanced in the forest land than in garden and arable lands. There was significant in-
teraction among soil physical and chemical properties. Nitrogen was the limiting soil nutrient element in
the study area.

Key words: land uses; stoichiometric characteristics; carbon content; erosion; purple soil
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1 ME5AF®
1.1 R XHR

DT S TERN BB A FEAM8 /MR (108°10'25"E, 30°24'53"N), Hi 3 g5 K Ik 5 .
MR 119~780 m. 1% DX AR g MRS i 5 XU, AR FER & 1 100 mm, AEERIR K 18.5 C. i
AN ALY 0. 44 km®, HHELIH RS @ - FOKARE £ o B, MR SO Bk (35. 46 %) . Mib
(28.17%) . WM (13. 78 %), #fih T H £ oK W AE, BAFMIKRE 250~350 kg/hm” FidrifE & IR 300
~600 kg/hm” 5 Fel ks Ff M MG . BEAF AR vE 2 IR AR 500 ~900 kg/hm” 5 R b Fl 22 LI TG A Ry F.
FAAAR . BRIE PSR, TR,
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1.2 HEREXESESW

2019 4F 5 A 43504 3 Fh A H 5 X A0 Rt L Fel st . PRI BRI, v, A e 3 U R MERE L,
BAFEHLTE AN 10 m X 10 m. #“S”EIMGBE 7 N RFEE . & MR 0~5,5~10,10~15,15~20 cm + )2
BEdh s IR )2 7 A RFESA R R ANRA S . MR NEE 1 kg IRA K, 28 A SRS 40 5 )5 41 171
FI RS, FE, %&£ 7 A SREE S S & IR TR, B B R A R SE 50 I E 4 5 KR (SMC) Al
ZJFf (BD).

FEEN, KRA LR RN G KRERA . S, BHE (1. 0 mm), 44K 2 . — BT
M2+ pH (. B S REC) M E T2 HE (CEC) . B —4#t— i 7 (0. 25 mm) J5 T & + A L
(O . RN FI2 8k (P) BT /40 & F8bn 0 BRI & 7 i k. C RIS R AT A Im#k, N R HTE L
RITRZEME, PRAHE LA, FHESKRSMO) RAM T, HHEAF& (BD)RMFIIE, pH H
KA, £ EC.CEC /BRI Sk | BEMR L.

1.3 #HiEsE

K HI SPSS 18. 0 B #EAT A A AL B AN 43 B, SR B 2 U7 22 (One-way ANOVA) Fll Turkey ¥ A
Tid] 4 i 1) 0y =X 1] K A ] 3t R 5 2 4% £ 2 8] 3 CONLP R 8O A i il 22 Sk, SR Pear-
son RERAE C,N, P F & 4 8O AR S A 20t i L 5 oAb -3 M: BT (SWC L, BD , pH {H, EC ,CEC) Z [i] (1 #
Kk, WEMEAKFER: p<<0.05 HERAGRI¥E X, p<<0.01 HEFWASI¥E L. RH Originlab
2018 22K, AfFzedh +3E C,NLP 8y Bk 4 N BE R 1.

2 #RE5H5H)
2.1 +#EC,N,PRESNHE

MK 1 R, 0~5 cm 2, FEHL C B 0 405 Mo . #Fdh 22 % RS it 2 X (p=>0.05), 1M
MM C B BB S T (p<<0.05); 5~10,10~15,15~20 cm + 2, AN[E - HF 20 C
T E RS E X (p=>0.05). 0~5 cm L2, AHL N & 4505 i . B2 5 5%
TR X (p=>0.05), HFEH N B 808 & & T (p<<0.05); 5~10,10~15,15~20 cm + /)2
o, & R A Z ) N B g 2E R et L (p=>0.05). 0~5,5~10,10~15 + 2, [
P T 43 R0 3 s TR . R (p<<0. 05) , TARHE 5 8k 22 B TS 1T 2 L (p=>0. 05); 15~20 em )2
d, &R 2 8 PR B A Gt 2R L (p<<0.05) s MR BI/IMEIR A . Bl #b (0. 83 g/kg) . #k
M 0. 62 g/kg) . HEHLCO0. 39 g/ke).

0. 300 2.50 -
[_]o-5cm
V) 5~10 cm
32| BE10~15cm 240} aA 2.00F
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aB : 7=
= NN
0 0.00 K 0.00
bZS: el i Aty
a. b. c.

AN NE T F R M ] 2 AT AT 5 R 228G ST X (p<0.05), RAKRE FRFR R LA AT RXAR L2 E2RA 5T
R (p<C0.05), FR.
B1 AEL#HEAMAAXELE C,N,PRESHE
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MHL . 0~5 em + )2 C i /-5 & & T HAb + )2 (p<<0.05), HAb + )2 H C Fii 5= 5 L5
BN (p>0.05); 0~5ecm Y ENFESHEES THMEZE, H5~10em £ E N FESH BB
FERT 15~20 em 12 (p<C0.05) 5 £5 L2 P B 40 80 25 S5 LG it % 3 X (p=>0. 05). FEFd Hb . Bf H
i, 0~5 em + 219 C, N, P i 70 803 i 2 & F Hofth + )2 (p<<0.05), 1 5~10,10~15,15~20 cm +
JEZ I 22 R TG4 X (p=>0.05).

2.2 TECNPEBLFITEWR

WE 2 iR, 0~5 cm 120, B C+ N ShkH, el #h 22 % BG4 2% 8 X (p=>0.05), MiskH C: N
W E TR (p<<0.05)5 5~10,10~15,15~20 ecm + 2%, AN LA HFNZE C: N 2R L5
ML (p=>0.05). 0~5cm L2, Mty C: P & & Tl Hh . B (p=>0.05), 1k b 58 2% 5 L 5o 1t
BN (p=>0.05); 5~10,10~15 cm L )2, [@HL C: P B ZFALF MM, Hfh (p=>0.05), TiAkHL 5k 22 5
G %2 X (p=>0.05); 15~20 cm )2, #Hh C: P B E 5 TARML . FE ML (p=>0.05), 1M pkHb 5 pe b 22
FEXGH B L (p=>0.05). 0~5cm +JZ2H, b N : P B 25 TR, #FH(p=>0.05), ik i 58
ER LG FE L (p=>0.05); 5~10,10~15 cm +JZ2H, [@H N : P B ZF LT A, HFH (p=>0.05), 1fi
MM FIBE 25 F TG X (p=>0.05); 15~20 cm T2, #iHh N+ P 3% TAkH . B (p=>0.05),
AR L 5 el 1l 25 S To g i L (p=>0. 05).

A, 0~5 cm 12 C: N,C: P,N: P BEm T HAL )2 (p=>0.05, HAth - )ZE C: N,C: P,
N:PEREGEITFEEL(p>0.05). fEfM ., P, #1220 C: N,C: P.,N: P2 R¥ TGt
= (p=>0.05).
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WME 3 fiR, A LZE T, it BD 3 5 3% KF R . $fh(p<<0. 05), [l 5 #Fh 2 5 RG24
X (p=>0.05); AfELHAHIT AT pH (EH ., SMC 27351228 X (p=>0.05); i EC W3 & T
M, B (p<T0.05), b SHEH 22 RIS 2EE L (p=>0.05); AR LA H X CEC 25347 41t 2
X (p<0.05).

[l — A 7, BD, pH R+ 251, SMC, EC [+ 2 Mm% . 7k . B . #F b,
15~20 cm +J2 BD B KT 0~5 cm +2(p<<0.05); &% +EZH pH i, SMC, EC, CEC 2%¥ 1%
P L (p>0.05).

2.4 TECNPAESKEHERELIEREFHBEXME

m&E1IAAEL, 1% C.NFEESHYS BD. pH HE W B & AL (p<<0.01), 5 SMC B 8%
IEAHK (p<C0.01), N Fiitsr405 CEC 2 W F EAHK (p<<0.05); LHE P45 EC, CEC 21k
WEIEMKE(p<<0.01), C: N5 CEC 2R EF MM (p<<0.05); C: P,N: P5H EC,CEC ¥J& &
FHA IR (p<<0.01).
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35 [ ]o~5cm 12 03
+ V] 5~10 cm 3
R 10~15 cm -
28 | I 1520 cm . 04
Z 21
g s
& u =
214 < “ -
& % %
% o
KX X4
K K
07 % o
K Yy
& & K
o 0% 0%
0.0 K XS
a b. c
300 - 40
250 | » L
aA ~
200 "o
& =~ 24
o N
2 150 - 3 5
S L 3
I ~
K 100 | ’:‘:‘ bApA I~ %
% S o
hA pa | b © 5
so L bAbA ’I‘% : K
% X
e R
e o
<
0 L . 0 . . __|
A il b, Hrh Ej3:1
d. e
B3 AETFAARNESLIEEENH M LEMR
#1 TECNPRESHREEDTTERSEFEMNEM T EEROMEXE
mH BD pH {H SMC EC CEC
—0.291"" —0.239"" 0.391"° 0. 091 0.083
—0.301"" —0.299"" 0.426"" 0.149 0.211"
—0.173 —0.142 0.156 0.596" " 0.387""
C:N —0.092 0. 029 0.017 —0.171 —0.226"
C:P —0.017 —0. 089 0.153 —0.351"" —0.445""
N:P 0.013 —0. 101 0.151 —0.383"" —0.381""

W * p<<0.05, % * p<C0.01.
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3.1 AETHFAMAAFXTLE C,N,P RESEISE

ABFFTLE LY, M SR C LN B A BORE L TR 5 R T RS S A
DT B A Bl H I C LN A (LB MR T 3 S A T B, Il B S I S, IR T e
P& R . (2 - B HLR T (A B . B BT CON TR AR AN, SHEAR L . Mk .
b P49 B R A A T AT A AN 222 3 CON BRI B IR R ik, S RLIE . AT R T IR
C.N AN, fEAHETE b, b i3 P Foi A KU 257 TR . Hiib. 56T A2 P —J 18 Il M it A 4
TONE P IR A L i, B HBEH B MK b R R, W T R HE P k.

% MR D7 T L 3 CN B MO 2 VR B AT 0, )2 N R M (0~5 em)
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F T HAL R, S SR BB ST A AL X AT AR R O R R LY AN R IR R R, Al
YIRS RIS I RO IR 1 26 2 R TSR CON IR, BRI R R KA TE EE Sl CON R
JZER, (AR B b, LT BCRE T Bl A )2 R B 8 i e, (AR R JZ L CL N BT R B0 R ]
B 8 P AE R RN P b ) R CON —BR R R R, MMM 15~20 em LR iR, X ATREEE N
AT AT 1 Py R EORIEAS R, 7EfrH . SR b, FRIGE 8T 5 P 2 ER
PE MM P EOR R T R R R, AR 15~20 em )2 P SRR EUR
3.2 ARATHFMAARXTLE C,N,P ESLFITE LB

ARBFFEH, 3 C s NN RBNNMER Jy . #FH(11.33) . Ak (10.72), FEI#(9.90), -3 C: P14
MR BNR K S Mol (49, 94) , #FHb (40, 82) . [ M (20.02), £ 48 N = PR BI/MRIR By R
(4.48) . BFHbL(3.54), FEHL(2.05), R LA H I LA S8 C, N, PAESFIF R, X5 E4E 4
ST B A R AL X AT g N O 45 A 5 UF 3 CLONL P B B 5 R ALE R . —
S e ki C, N, Py A2 A0 b, MRHb 8 o B8 S AR R C NG P oG, 1 el H D) 8 5 ik BE R A B
BRAG R RLE, ASTR B A 7 sCnT i - CLNL PO 4 B0 A [R) B G i, i AR B AT R AR A AT
P, 5 —Jrim, Mrd S hkah . G ke b, K R RN kA, R C.P FEIFR AR A, N E
FLUE A WA, 13 CONLGP AR BRI S M5 £ C,NL P 1A [F R bl B R 2k LR &R —
B, XA 3 A R T ARSI R A 225, Wk, SEHE 3 R R H O R B
Mo C s N Tk, P, AR H3% C: PON: PR THEM. A5, #i# C: P.N: P RT
b, 3 AT RE R PR A e b 4 PO A BB, L RE A% T A b [ AE AP R AP PR, (A5 R C 2 PN P
BAL. AR EHAHFR T, 220 C: N,C: P,N: PESFHLESEH¥E L, £WXL)ZEH C,N,
P Y HL 28 A R K, X5 Li 2807 i BIF 5T 45 SR AR

14 C,NLPAESE R i C, N, P TR A S50, JIWr 50 DL dl i S o 4k . SRR
T BEAE AR . BFSY X 4 L b R T 5 = R C 2 N(10.63),C = P(36.08) J2 N & P(3. 32) ¥k T [
T BE G 13. 9,154, 9,11 )P R 4Bk + O (4510 14. 3,186.0,13. D, FW N KK X
AR FICER, X5 Li S0 R X AR R ONH LT C P, N 5 B4R I & A ks FE ) 1T
T, PN AR I A e iE R N D R RTIEYE C R P BRI AR R IR R TE . TR Y R IR AT RS
h, LHE C.P A Rl U VDI A R i
3.3 AEATHFAARATEIECN,P REFHRAESTUFITENEZMESE

+3¢ BD,pH {5 +1 C.N il /0 808 20 B 3% A6, X kim0 pFe g R —3. +48 BD X
e+ IESANRRE . BD /N, HHEF B REKEE R, AR TS A KM RSB RS pH R E W+
A W B T 3 P AT S e 4 CL N e BB BE s pH (A RN A A S Ay e S sh s s . AR
T4 CON A, 3 SMC 5 38 CON Bl 8 i B 3% IE ARG, X 5 T /N E S0 BB g8 45 3 — 3L
+ 8 SMC 5 IR EFR . MUEWTE 3. ML A B AR IIAIOE T By I SMC IR A AN X
AL T . B (b R RS, [BIRRE s, AAF C.N TR A", £ EC.CEC 5+ P &/
PR EIEAG, 5HHC: PN PR EEAME, X E5RERE B RMMU. % EC 5
MR EMEER, WHRRRTEENSMES. A5 EC X+ P E 2 AR EH. MikEa
P EE . BT CEC —ERE A UMCE L IEE P RES. Y CEC 5 Rmf, %@
bR BB TR L X R AR B RO R 0 . R P g S ARsRE .

4 #Fig

- b R T 20 s 4 CO NP i B R A AT R b Ak [l b RN R H 3 R - R
KL C.NLP W BES R RS 25, P35 C.NLP BB, HHE C: NHx&EK, M C: P,N: P
Tk, & TR, £EmAHTPAT CN BB, i P a5l 0~5 em + 2
B, AR HE P BT 42 %0 15~20 em T2 i (p<<0.05); & F2R C: N,C: P,N: P RIS it%5E
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M (p=>0.05). +HE C.NFiEs 5+ BD,pH {H J SMC Ml XA G IH%E L (p<<0.05), HIE P
FRESE.C: P,N: PI5 EC,CEC XA FEITHE L (p<<0.05)., MFREXLLFHFXT L
HER) N PYE/NT o E LS A E, R N X RS EE IR LR,

S E 30HK
(1] ®&M, HAE, BN, & ASAFIF S aE LN iR [J], AB2EH, 2013, 33(18): 5484-5492,

[2]

[3]

(4]

(5]

[6]

[7]
(8]

(9]
[10]

[11]

[12]
[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

(22]

[23]

[24]
[25]

Do, FRA, EA 4, 5 ) d ke B4 e A s ) AR R AR X g m AR [T A SR, 2015,
26(1): 177-185.

B, EE . A, . WL R KA IR R Y AR [T, AR, 2013, 33(18): 5615-
5622.

EFIMG ., BiAESE, XINIA. Nl b X8 48 it £ EAE Jy s (1], PO KM CARBHE MO, 2021, 43(3):
36-44.

B, IRAEDS . ABIGetts, 5. AL MU 1 5855 43 0T o Lo e AR X A AT A= 4 S e 28 Y 5t P e A o 1o L), VG R S R 4 2
WCHRBIERD » 2021, 46(2) : 80-85.

FRITH, PR, BREE. . KITEAE MK R A ST w2 RAE [T]. WO K223 CAHARFHEMD
2017, 40(5): 699-702.

PRI, BOKZE, 3, L ARSI EEM R IR [J]. S, 2010, 30(6): 1628-1637.

XUN, SR, SRR, . RO PG ARMOR R ECE I B S L N, P A AR [T MRS R
2010, 34(1): 64-71.

PasA, mXE. AR RN B ESREN S —E® [J] MPAELS¥IR, 2010, 34D 2-6.

B SE, PR ok, AR RS HE O [ st A T 28 A e BB A A A AE iR R R AR [T AR, 2019,
39(15): 5594-5602.

BRI, BRyA R, XHBAL, A, = A X8R b SR b O W R O7 MoK R RRAE [T K R ARFFBESE . 2005,
12(1) . 159-161.

RIR, EEIR, IR, 5. SR KRR B AT ROK AR Rr S Re R gE [1]. T EUK AR FE, 2017(1): 33-37, 68.
XE, EEAR, BLA4&E, 54 KILZWRAEX 6 ful A sk 20 3K I8 5 04 F 15888008 R A6 L1, P E K 247
FRleE, 2014, 12(6): 50-58.

RIR . HUERR . HOCKR . S S OB GR B AR R R A R (T, BREERLAE . 2015, 36(10): 3825-3831.
s, AL, AN LA O O LR R SR R [T, K B ARFEESE, 2018, 25(5): 12-17.

BT, E bk, AFpk, R T SEREE I [M]. dent. o E R M, 2008.

Bk, FER, EE4A, & 0T 30 )P B XA 4 R 7 2 4 ek A B A S A TR R AR AR L (D] U,
2016, 48(4) . 726-733.

LG, SRAERE, I, AE. VLU M RO B R A PR . 2 A B AR [T, LI, 2014, 46(5): 793-
798.

BOWHE, Erobk, ik, S5 ST kRN R A A HLAR RN A S TR R AR AL B O R BRE MR B gy [T, RS
24, 2018, 38(5): 1560-1568.

FEBRYE . ZERPH, I, S5 KAMEICFAHE T 6 L L3 C. NL P AL KB s8R [T]. BsR 2,
2020, 41(1): 394-402.

LIU Y. JIANG M, LU X G, et al. Carbon, Nitrogen and Phosphorus Contents of Wetland Soils in Relation to Environ-
ment Factors in Northeast China [J]. Wetlands, 2017, 37(1): 153-161.

KRB, TRE 3, KR, 5. Wb B WA KON AL X 2 e A2t i R (1], B354, 2013, 33(15): 4674
4682.

RS R, XUat, BREFAL. . KGR £ 6 A BB KX RERESmEm (T] hERLR, 2021,
54(21): 4601-4610.

SR 3 R S R - RN ) O B A AL TR R B R R R ST (D] Kb R MOl R KA, 2012.

FEAear, GO, MhEA, & NS T O VIR O e . A SRS E R e [T HEER A,



36

B HEKFFHRCA R FR) http://xbbjb. swu. edu. cn % 44 K

[26]

[27]

(28]

(29]

[30]

[31]

[32]
[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]
[41]

2010, 31(10): 2411-2416.

WK, W4, FLEANE, S5, A2 pg SRR X L G LG U R ML RIS 5 ()], AR AR, 2015, 24(8): 1266~
1273.

LITY. WANG C Y, HE B H, et al. Soil Nutrient Concentrations and Stoichiometry under Different Tree-Cropping
Systems in a Purple Hillslope in Southwestern China [J]. Archives of Agronomy and Soil Science, 2019, 65(6) . 741-
754.

TIAN H Q, CHEN G S, ZHANG C, et al. Pattern and Variation of C : N : P Ratios in China’s Soils: a Synthesis of
Observational Data [J]. Biogeochemistry, 2010, 98(1-3): 139-151.

CLEVELAND C C, LIPTZIN D. C: N : P Stoichiometry in Soil: Is there a “Redfield Ratio” for the Microbial Biomass?
[I]. Biogeochemistry, 2007, 85(3): 235-252.

XUB. B Y A LB RS i R L BT ST [D]. dbat: d ERE AR B s O B R A B 20 K LR RS A IR
WEFE L), 2018,

R, RRPHECAR , /N R TR R R O 20V A A B R B AR S T R AR [T AR,
2019, 39(3): 939-951.

oz, AEBEA S AF T P 3 3R %) 4 6 - Sa s T etk i s (D], K. ViR K%, 2014,

BRI, K&k, ERHA, F. ARMAHE R L% pH MBS AZ [J]. MY E IR SR %, 2007, 13(3): 531-
534.

TUNE, BN, s, L TR WNREMEY RS LA e IR 2 A R e [T, AR, 2012,
32(11): 3467-3476.

PRI, M55, J4) e, . NS BRI i O 2 B S L S R R R 1 23 9 CO, HERGE RS [T, M8
2. 1999, 41(6) : 645-650.

KW, B, BIBE. . B, KA RRR AR X LA ER sz (1], SR, 2002, 22(12): 2147-
2153.

JEAF, BRPRAE, il RE I B2 0] B Tt 9 i R i AR S e i L], A AR A A, 2001, 25(2): 204-209.

R BHARAG . B A8, RIBRSC, 4. S0 AS I 4 3 ik BB AR AL ik i 2 R [T, K RORFFIR, 2014, 28(2): 297-
301, 312.

EDCSE . PEFS . AR £ 28X 4 e I E Bl [T, JERCRME KRR, 1981(1) : 27-36.

¥ R MRBK. RS I R R R e BROE A R I A O 9 AR D). AR 3R SRR R 2001, T(4)
410-415.

REHE om



