ISSN 1000-0933
CN 11-2031/Q

Y

V. I .

Acta Ecologica Sin




L J: A A R

« >
&9 (SHENGTAI XUEBAO)
R G RA £IBEFISH  203FE8A (FAT)
H R

AL 5 E Rk
LT A8 R G B S M B G0 HE JE o evveeerneenn et WA, AT B K, % (4523)
AT RAL S T R AR T RAT IR ——LI B Tk oo X HIE S BR A (4539)
E T AR LI G IR G TR IE T et BB AE (4552)
MESERES
KL & BARE B3R AT N B R AT B My B ABRLL ARG 5 v vememememmeeesee e T R EH (4556)
T AR R AR TS A O R SR AR B IR TR FoOE OB F (4567)
AZild B RBEBRE L S A O IREEE M e L, K=, Ak IR % (4575)
IR TR LMD G A RFAR RAG IR T O Hrm e Bue s x| &, T UA, % (4583)
AT WU AL B T ST EE IR AL BRI BL -+ e vveeeemmeeermm e e et KRR OINEE MR SUE, Z (4591)
G LR EACE A AR BRI S FRHEAAG KRB e RFMg, R, BEN,F (4599)
AE R B Ao ik S Bt LR E N Sk KA s 3k RARTAL - TEF,K F, A0, F (4608)
RRVER LI P 5 HAT AR5 B F A LA vevverrrmmmmnnniiiieinns WRE L, B, % (4616)
BEIBR R 3T K F B RATHR O R AT A B R AL WIS e TRHE, B OE,INER,E (4623)
FEAC R A F AR IRAUIE B L BRI 7 i +overerrernrennrnnenneenieiinie e FEE BT (4631)
4 Fp A G ot B AT SO, GG G AL TR T vveeeersnnnnessessniiittte it R T (4639)
BT A E BRI AT E L BTGP H e RMER KEEE R 48,5 (4649)
et BEEMESRRS
BT R AR AT IR ARAF AL v % E R OI,EEH., % (4658)
T By By b A R G TR BE R B ) AR AE e eerrnenee et e, B, N E % (4665)
W A B R R R K A S B e AME,MHE B, K E, % (4674)
FHERHEEGBAEATRIL LR T HYHEGERER AR FEE FHE, K 5% (4683)
HAA LA LR R ER T LI MBEF LM T oo X WLV, EE A, % (4692)
AR EKBAH(R) T ERTERLTFHBR RGP o BB MR, FNE,F (4707)
KA B RARY K AT B LA AR T LA AR GG oy oo FWNA,TEE,# #,% (4715)
AEE KN LR FBHEFE T LS G T AL Pr e 3 T, K F R (4724)
AR Fe G s R 3TN A G AT A K TR T RS IR £ FEHmh e

....................................................................................... ML, R B E & (4737)

R E R G RIED KA T @ AR TG RN 5 28 Bl Jweevverennees & M EENEAR,,E (4744)



o

=W XigFETkES

=
AT LUCC 89 A & R GRS = A ALH 50— VA IR I T H N K A 48] -oeeeeeee R PR, 7 H,F (4758)
ALERF A RIRFG T HEMAE BRI AEBFRERATMEF oo KA & M4k E AT (4767)
A F PCA 693879 3k 2 R 4 8 48 3B AT A2 AT B AR eeeeeneeeinnens WX, A, HAE (4776)
BT ik B Ao AT B A G BATIT I R A A2 A eeeeerrernee e WAL, E L, DER,F (4790)
o K R A AR UG 7 8 T SRR TR v veeerrveeenneeeonneeenneeainneeennes REF EZHE A A,% (4799)
WK B 1) 3 1 52 4 3B A R M B A B A T R T e FoOBLH PR, FHA,F (4808)
R R
«%g‘:PiF%[g?FIg]%ﬁ%%ﬁkﬁﬁ*/}%g#@i}iﬁﬂfy\fﬁgﬁilﬁﬂ:ﬁ@%%ﬂé% .............................................
....................................................................................... Efﬁfﬁ,fﬂ(’é’,%ﬂ EyE] ,% (4818)

FTIEARSECN 11-2031/Q * 1981 # m * 16 # 304 * zh * P+ ¥90. 00 * 1510 * 32 * 2013-08

ECEEECEEEECEECEEEECEEEEE

HE BB BT X RE B bR DY DO R g A 20 9 3 X 22— , 3 LA AN 3 i B A | e e
PRBAH I T S BRRA L A7 7R R i LR S A 25 AR SR A AR 1 R P ™ R S A A PR )
R, A G RS AR AT PR R 2 T S A S R R AR . I B SRR BT IR 0 TR B EE R B
[ B B bR A2 SRS [T IR B I 1% St , DX Sl o 2 2 00 38 0, 2B 2 PR P e e o TRL DA e 0 et XA RS
DLEESRET FHACHE R 4 5 3 1 (5 /0 B 0B L) | C 2B BHERK T,

FHEREGRME: BREFER ALk E-mail: cites. chenjw@ 163. com



5533 B4 15 1) S = £ il Vol. 33, No. 15
2013 48 H ACTA ECOLOGICA SINICA Aug. ,2013

DOI: 10.5846/stxb201212101772

RBKE T B8, 3k, 22 1. 3 e o Y B DO [ X AR A2 AR A2 2527 41,2013,33(15) :4674-4682.

Zhu Q L, Xing X Y, Zhang H, An S S. Soil ecological stoichiometry under different vegetation area on loess hilly-gully region. Acta Ecologica Sinica,2013,
33(15) :4674-4682.

BEITERAZBXAFERX TEESUFITENHIE

L 1,23 W osnl)3 13 g 1,3,
AAKE MRERE K R, =L
2. PERCHRN AR B ARER  PIBE 8500303 PHALAHMBIHL RAF W I 1%  #%%  712100)

FE . LI+ R IERIX 3 M X (FRAR X BRARE SR IX R X ) R [R3 1) +- 3 Vs xd 4 3 LA L C & N 2P £ K
i MHAA T R AT TS . SRR ORIRIREBE X 3 ) A0 )2 R o i MHAR AT R AR A T RO R R
AL C & NEFHER, &P & KERELR/N, REHERSSREESTIRZE L F—+HREZHAH C. &N FRER
YRR, & P & K SR /N, AR ) 2 (0375 & R R, BRSO, BAS e/ N, H383% 03 i 2 AR 2 A0 S ok 26
WIS BRARIX > B 5 X > FRAR B IX . 1438 C/N.C/P .C/K N/P N/K HLHB#FaE , C/N i As kit fl H 5. 65—12. 57, F3H
479.44; C/P LA IE A 3. 62—17. 32 P 34{E 4 8. 15,; C/K AL FER 0. 10—0. 55, PB4 0. 26 ;N/P AR R3S
Fil 2 0.43—1.38 , “F-31HM 0. 86 ; N/K HAYASALIE 9 0. 01—0. 05, “F-34E 4 0. 03 ; P/K W EEFE &, 0.03, TIEAML C Al
4 N BB FIEA G, 4 N F4s P # B 3EAE G,

KR AR B4 R AR R S

Soil ecological stoichiometry under different vegetation area on loess hilly-
gully region
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Abstract; The objective of this study was to clarify the soil stoichiometric characteristics of three vegetation areas ( forest
area, forest-meadow area and meadow area) in loess hill and gully region. The soil at different slope aspects were selected
to measure their organic carbon (C), total nitrogen (N), total phosphorous (P), and total potassium (K) contents. The
results indicated that there were obvious differences in soil nutrient contents and their stoichiometry under different
vegetation areas and slope aspects. The C and N had larger variability, the P and K had smaller variability. Soil nutrient
contents of surface were higher than the sub-layer soil. The C and N had larger variability than the P and K in the same soil
layer. Sunny slope’s nutrient content was the least. Soil nutrient contents were influenced by vegetation types and coverage.
Soil C/N.C/P C/K N/P N/K ratio were relatively stable, C/N ratio range from 5.65 to 12.57, and the mean value was
9.44; C/P ratio change from 3. 62 to 17.32, the mean value was 8. 15;C/K ratio change from 0. 10 to 0. 55, the mean value
was 0.26; N/K ratio change from 0.01 to 0.05, the mean value was 0.03;P/K ratio was roughly unchanged at 0.03. The

organic C was very significant correlation with the total N and there was significant correlation between total P and K.

EETH  AKARPF AT NS (41030532) ; M% A KRBT LI (41171226) ; PHILRMBL K 0 5 75 4F A A BT & 10
(QN2011049) ¥ B30 H

Y Fs B H#A:2012-12-10; &iTHH:2013-04- 18

# JIAMEH Corresponding author. E-mail ; shan@ ms. iswe. ac. cn

http ://www. ecologica. cn



15 18] KRR A5 B e BT BRI O TR B X M A 25 A2 T R RRAE 4675

Key Words: soil ecological stoichiometry ;loess hill and gully area;vegetation area;slope aspects

HHUEANE C N P AIXT EL 5 R AR R 5E C N P ELIY S R B SE , IR R 5 A e AL 45 B4 028 X b
FIRZI PP AR RO A BE AR S T — Rl A0 AR, b= T ARSIk TR 20 4 50 4RAC, A B fkaF
THE AR e TR A S R G ST, 90 4EAR LIOK  IZ IS E W R Gk, 512 0 TR AR 2
RG> EANE A SRR R 2T BT, B R G SE R A OGOk ik 2 0 L
S EEAE P T XY AL R TCE A S 2E R R AR - 9% 00 i A A Ak 2 R 2 W T DR X A
AREO) - S Oh A S BRI A A A A0, XA A B A K 2 DG B O P D R 5 B R A 4
BB R 5 A P KT RS AR S AR AR AT DUE R 2R 40 0 T RS X IAR € NP TR R
TEA AL EA i

W BB b IX TR OK ARSI, K A A K A R A N XK Rk | el TR
BEERSEZ—", BRI S K E BB G, 5T 5 AR b vT DL T AR K
TR SRS T A AL SRR 5 0 PRV A SR R 2 O, AR b B VA AR X 3 M IX
(FRPRIC FRAREL S IX R DK) M R F 58 X6 G2, XA [RI3E 7 7 3 JRF 5, DG T AN [l DX AN ] 3% 67 X6 £
BEADLC .2 N AP A2 K R B SZ0RAE , USR8 8+ BB VA B O [l AR 2 A T - S i 5 40 F
Fe2F R | i KGR 25 R G AR Bl R 2 E R — i A SR AR
1 AREXBREHARGE
1.1 BpAhEIERE SR AR
1.1.1 W58 XS AL

WFFE XA T2 FE LR P i T MR ) 8 o i P B VA AR M X, 9 A e 8 1 3 AN BB g Ja, s
BT

] 367 T ETAT AL 38— 25 S P )1 ATk, b Ak 22 8 B R FRAE T £ ) M R AR FR R 109°7'34"—109°10/34"E |
36°31'13"—36°35"26"N, Mk 1166—1490 m , Fidd B L 20. 61 km*, HHER A LIE 40 + 0 3 | [0)H B4 K5
+ SRS A AR | R AR 3 B ARARIX

K G T RE T A U T, bk SE ELRIGE & AR ARl 109°11758"—109°1439"E 36°59/33"—
37°2'40"N , #E4KR 1118—1505 m. Wl AR 10,77 km?® | 3R LB 40 + o 3, )4 /0 i s B 4 R
+ AR DARE A | 3 R AR JE AR JRIX

JER YA 7 S T S b T, M Ak SEELGR TS £ M AR AR 108°585"—109°2'52"E \37°12/31"—
37°16'36"N, ¥4k 1270—1379 m, il s m AR 27. 31 km? , H3E2ERI LB 40 + o0 3 | A1 B AGL20KS £ | gl By
F AR, R L R R SR
1.1.2 M HERAE S AEPE

15 3 AN e MR AE W A K R B, T T, BH G2/ 505 38R B 22/ B 355 20 B SR AR | 25 SR o5 A b 55 B A
PR B WL,

1.1.3 HESRETE

Bl R R AR T 2011 4E 7 H DT R/ B2 AU E (77K 10 mx10 m, #AK 5 mx5 m, i 2 mx
2 m)  FERAFETNEL S TRREH S A, KBR 12 EASE Y, FH L454% 0—10 em F1 10—20 em 432 R4 1
R PERER TR G BB S B SE 0 2 N A AR 2 H b ] WA 3% A K 3 sh Wy, T b i, (i
SR EPAME E 3 AN EE , BIEANL C R E S IRAI A k- I EE I E | 4 N R A & i S /AN
T2 A Ao ULtk , B 4 A shEll I 2 A (KDY -9830 , KETUO ) #E4 752 , 4 P R AR BT L (23
W7, 4 K R S A A ENE - SO G BE TR E

http ; //www. ecologica. cn



4676 JAE = 33 4%

F1 HEHMHERER

Table 1 The general information of the sampling transects
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Fig.1 Contents of soil organic carbon, total nitrogen, phosphorus and potassium of different slope position
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Table 2 The soil stoichiometric characteristics ( means+S. E. )

HIREE AEEEX b ZA
Soil layer  Vegetation Slope C/N C/P C/K N/P N/K P/K
/cm area position
0—10 FRARIX 13 12.57+2.15a 17.32+2.83a 0.55+0.09a 1.38+0.06a 0.0420.00a 0.0320.00a
Arbor-shrub- B TH 9.43+1.57a 12.93+4. 16ab 0.45+0. 14ab 1.35+0.22a 0.0520.01a 0.0320.00a
grass {23 9.51+4.08a 9.24+2.69b 0.30+0.08b 1.06+0.33a 0.0320.01a 0.0320.00a
FRMRERX A 8.70+1.30a 10.62+1.29a 0.35+0.05a 1.22+0.05a 0.04+0.00a 0.03+0.00a
Shrub-grass BT 9.63+2.50a 7.44+1.46b 0.22+0.05b 0.79+0.12b 0.02+0.00b 0.03+0.00a
B 3% 10.64+1.73a 5.53+0. 46¢ 0.16+0.02b 0.52+0.04c 0.01x0.00c 0.03+0.00a
FJ X 5B 9.40+0.29a 8.39+0.39h 0.28+0.06a 0.89+0.02a 0.03+0.01a 0.03+0.01a
Grass b3 T 9.64+0.50a 9.68+0.33a 0.33+0.03a 1.00£0.02a 0.03+0.00a 0.03+0.00a
PH % 9.20+1.27a 5.75+0.73¢ 0.18+0.02b 0.640.16b 0.02x0.00b 0.0320.00a
10—20  FHMIX e 10.92+2.95a 10.22+2. 16a 0.34+0.07a 0.97+0.20a 0.03%0.01a 0.04+0.00a
BT 10.48+1.53a 11.020.67a 0.40+0.07a 1.06=0. 10a 0.04%0.01a 0.03+0.00a
[1ER73 5.65+4.78a 3.62+3.42b 0.12+0.11b 0.61+0.07b 0.02+0.00b 0.03+0.00a
PMRREREX B 8.29+0.51a 7.91+1.40a 0.23+0.04a 0.96+0.21a 0.03+0.01a 0.03+0.00a
57 T8 8.43+1.35a 4.73+0.49h 0. 14+0.02b 0.57+0.06b 0.02+0.00ab  0.03%0.00a
PR3 9.14+3.18a 3.68+0.79b 0.10+0.02b 0.43+0.13b 0.01+0.00b 0.03+0.00a
X 1% 9.58+0. 46a 5.32+0.11b 0.16+0.00b 0.56+0.03b 0.02+0.00b 0.03%0.00a
5 T5 11.16+0.93a 8.96+0. 68a 0.31+0.05a 0.80+0.03a 0.0320.00a 0.03%0.00a
PR3 7.56+1.67b 4.42+1.73b 0.13+0.05b 0.57+0.11b 0.02+0.00b 0.03%0.00a
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Fig. 2 Contents of soil organic carbon, total nitrogen, phosphorus and potassium under different vegetation area
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Table 3 The correlation analysis between soil nutrient content and the stoichiometric ratio

N C P K C/N c/P C/K N/P N/K P/K
N 1 0.947"*  0.614**  -0.344 — 0.932**  0.950"" — — 0.194
C 0.564 " -0.287 — — — 0.940°*  0.865"" 0.219
P -0.070 0.230 — 0.556" — 0.652** —
K -0.072  -0.309 — -0.382 — —
* FR BEMI(P<0.05) 5 + + TR WIEMIC(P<0.01) 3 “—" TR TFAE AAHICR , N HBATAR S M
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