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A EREALAR L E X bk 29 20a f9 N TR AR
RIS G, A~ R A KB [ B A 35 18 4 g Xof
FAES R M X R E ) . HEiE R
10m x 10m, & PMHETT 8 3 DN EE . N R IEREA 3 X
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Fig. 1  Distribution of sampling sites
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KR I FLE g R, 43 3 R VS RS L b Y
A5 T SR B A RRAT 0 P b S B T AL R R
W TR B IR 505 3 A AR R 4048 A1 Il SE 5 =
HEF WA HEAT I R oT 2RI A 5 7E FE DT P9 B AL
Y350 b e 6 T PR B — B ( G AT ) A VR ) aE
T2 MR IR AR 2 A4 B 4048 4 0] 52 56 8 4t
T BRI A A I P R A PLRR L R e
Fi .
1.3 HRNE

5 v R AT A PLRK R % R A -
SR A2 5 M) 4 R AR T H,S0,—H, 0,
THA T TH Ao 0 18 0T 4 0 i il s, o
A AR YL E AL & (KDY-9830,KETUO) , 4>
T R FHHLAH 3% HE 0 2500 2 (UV-2450 485143 6ot
TF) 5 4 B 4 AR B 2 &I 5 (KDY-9830),
KETUO) , 4= R H e U8 -5 12 1 fb—5H B 4 L (4
B E (UV-2450 250t it) M.
1.4 ZIEAE

ENS'Gant: NN L R NN o P
BEIR o IR0 B R B Microsoft Excel 2007 1 SPSS
18.0 Gt/ ik h k4T 3 B . R ] One-Way ANO-
VA(LSD) X 448 A% 7% 90 o AH R 9 S ] 35 1) |

AW ED S C:NC:P NP A7 22 bR 5, ok
H Pearson A 3¢ 73 B X + 8- 7% 9 -0t | Z [\ i) C:
N.C: P FI N: P HEATAH 53 BT o

2 4 R

2.1 RBEMHE-EEY-TEAR.EBSERE

YA

MR T AT LA BRI A 0 B R B
SRR > A > (p<0.01), MR LK
e R B E RIRI R > 8% > A (p<0.01), B
R OHED R B R OB B R E KT A, Bt
FRR VRGBS R E R TR . TEBR S, i
R MivEy BN A S RN AERENES
(p <0.05) , 4 & 4 A0 4+ HE A Bl & 5 0 8 5 Pk 22 7
(p>0.05) ; 7 [, b - A4k 95 9 . = 9 1 1) e L
FRYAERFEZSR (p <0.05) , 1 54 Y
MRS BT 22 5 (p > 0..05)  (H I J R Al %
PR A S5 150 ~10em f& 10 ~20cm [a] 9 4 &
WA EREEZES (p<0.05), MR Ay, L
Bk A BT RAEARBE MY LR EEER
(p>0.05),

x1 MHA-HEY-TREOR I BSERT

Table1 C , N and P contents in leaf , litter and soil

Foy 1o 8 B | B | |

. W C(gkg™") A N(gkg™) B P(gkg™")
Type Slope aspect Number of samples
M Leaf BH 3 Sunny slope 84 453.7 £17.01a 21.56 +3.52a 2.17 £0. 44a
BA 3% Shady slope 72 454.8 £19.52a 21.16 +2.37a 1.99 £0. 34a
K%Y Litter BH3% Sunny slope 84 366.9 +40.97hb 19.23 +3.95b 1.35 £0.36b
B 3% Shady slope 72 373.5 +33.36b 18.90 +3.59a 1.51 £0.50b
41 0 ~10cm BH3% Sunny slope 84 10.20 £6.49¢ 0.92 +£0.59¢ 1.14 £0. 26b
Soil 0 ~10cm B3 Shady slope 72 9.62 +4. 18¢ 0.93 £0.45b 1.19 £0. 25¢
X Y P

+ 3£ 10 ~20cm BH3 Sunny slope 84 5.95 +£3.08c 0.57 £0.29¢ 1.06 +0.28b
Soil 10 ~20cm §9 3% Shady slope 72 6.01 =2. 13¢ 0.62 +0.29b 1.10 £0. 26¢

T <[RSS i) 5 B 2 7R BB (B3 v e AR 9% 9 AN )2 00 0 S 1) e L 20 9 3 4 1) 22 5 PR J 3% (p < 0.05) Note: The different letters in the

same column mean significance (at 5% level) in difference between leaf, litter and soil in C,N,P content on sunny or shady slope.

2.2 AEAFEERENF-HEY-TREESUET
B Lk SR
2.2.1 AR F C:NLC: PN P 2R (L AR AR
M2 PG BT G N B R H AR LA
18.78 ~28.91,C: P 2y 373.33 ~ 746.95,N: P 2y

15.46 ~32.56; BBt B C: N [ B /R HE (B 90 LK
20.51 ~28.08,C: P 3 436.03 ~ 823.87,N: P 3}
19.25 ~36.00, MF-XEER AR, i A 76 A [F] 3
M C: N C: P N: P BN BB > B3, I ) 1) 22
A RE(p>0.05),
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Table 2 Stoichiometry of C N .P in leaf as affected by slope aspect
WFoE X BH3# Sunny slope B3 Shady slope

Study area C:N c:p N: P C:N C:P N: P

BB Jingyang County 27. 40 677. 1 24.71
= JfH Sanyuan County 27.92 709. 8 25.42 28. 04 569. 6 20. 31
4k H Chunhua County 25.10 467. 4 18. 62 28. 05 540. 1 19. 25
M X Yaozhou District 27.05 603. 8 22.32 27.76 740.2 26. 67
HAEH Yijun County 26.28 406. 4 15. 46 21.98 500. 1 22.75
% % B Huangling County 20.03 538.3 26. 87 24.97 742.3 29.73
# JI| & Luochuan County 26. 47 496.2 18.74 27.54 605.0 21.96
‘H B Fuxian County 19. 67 632. 4 32.15 22.88 823.9 36. 00
H R E Ganquan County 28.27 626.0 22.14 25.17 608. 8 24.19
F X Baota District 28.91 620.9 21.48 28.08 577.9 20. 58
¢ F£ 5. Ansai County 24.58 538.2 21.90 26. 89 677.3 25. 19
K g HE Mizhi County 28. 05 441.2 15.73 21.71 436.0 20. 09

#iBH X Yuyang District 22.94 747.0 32.56
HA B Shenmu County 18.78 373.3 19. 88 20. 51 458.6 22.36
SEH{H Mean 25.10 +3.44 562.7 £115.2 22.71 £5.26 25.30 £2.85 606.7 £119.6 24.09 +4.83

2.2.2 R[Sk C: N C: P N: P R AEfb 4y FH(p>0.05), 1HZEKO0 ~10em JZ 18K A B
fiE A 3 AR TEBH Y, A YR M ) C: N Y KIRT 10 ~20em 2, A6 L2 Z5ARE(p >

IR TE B S 16.21 ~ 28.12, C: P Ky 473.40 ~
988.75,N: P 21. 86 ~54. 37 fE 1 B . C: N [y = /%
FLYE B ok 19. 44 ~30.54,C: P i 427.41 ~990. 59,
N: P2y 20.24 ~48.50, M-F-IEEIR ILIHE , M)
C: N BE R HEAF B 3w K F FH 3, C: PN PEE IR LU (H
PH 33 % 1 B 3o il 9% 490 6 1979 38 R0 BE 39 0 sk L R
W ESFHEANEE(p>0.05),

2.2.3 AR mAFZKE 25 C: N C: P N: P
ASALRRIE AR 4 TP FE P ,0 ~ 10em 2
FHER C: N fEER LN 9.48 ~15.56,C: P W
8.93 ~53.21 ,N:P /0.77 ~5.11;10 ~20cm JZ C: N
M EE /R L 9. 13 ~13.72,C:P K 7.85 ~41.80,N: P
H0.44 ~3.19, fEFHYE,0 ~10cm E 3R C: N 19
FEJR I M 8.58 ~16.27,C:P 2}y 9.46 ~47.71 ,N: P
7 0.76 ~3.63;10 ~20cm 2 C: N WEIR LN
6.18 ~13.41,C: P 5y 5.99 ~33.41,N: P 5 0.54 ~
3.56, MEE/RELF-HMEE , 158 C: N C: P LLFHYE >
By NP LU BISE > B3 ORI ) ) 25 AR

0.05).
2.3 REMHH-#EEY-TE C:N.C:PFIN:PH

X RFHE

ME 2 AT LLE H FEFI Y, C: N He s 3R 30
Ft o> AvEY) > L5, C:P N:P R R
FAIEY > M > g, BRI E, M A AR
B R B 5 520 ~ 10em (10 ~20em E A W
FE2ER (p <0.05) o 7 B3R BH 3, M 5 A A
e A BRI M C:P>C:N>N:P(p<0.05),
whivE ik R BRI RIS C:P>N:P>C:N(p<
0.05). 40 ~10cm,10 ~20cm J2H) C: N C: P [t
WRM A A > Sk, NP LL RN BHIE > FH3kE .
MR AT L A ik L B LG AR BT BH B34 T
FHXERME(p>0.05) ;i AEY . HIEEPWZ
B R BRI A B = F M (p <0.05) , -4
AFEWE C:N.C:P N:PEH N0 ~10em > 10 ~
20em fHEF A E (p>0.05),
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Table 3  Stoichiometry of C N P in litter as affected by slope aspect

Wt IX BH3% Sunny slope BA 3 Shady slope
Study area C:N C:p N: P C:N C:P N:P
BB Jingyang County 27.62 827.3 30. 00
= JfH Sanyuan County 23.91 573.5 23.89 21. 15 427. 4 20. 24
4k H Chunhua County 21.27 713.3 33. 64 21.57 647.2 30. 26
M X Yaozhou District 23.36 473. 4 21. 86 24.90 539.0 21.21
HAEH Yijun County 27.00 882.3 32.65 29.97 956.2 32.86
# 7 B Huangling County 17. 62 726.0 41.43 19. 44 518.3 26. 82
# JI| & Luochuan County 20. 75 644.17 31.18 20.23 753.8 37.10
‘H B Fuxian County 16.21 880. 6 54.37 20. 43 990. 6 48.50
H R E Ganquan County 18.19 517.5 28.51 19.71 521.1 26.93
F X Baota District 21.08 661. 1 31.90 24.20 715.8 29.61
¢ F£ 5. Ansai County 24. 85 652.2 26.52 27.21 807.0 29.76
K g HE Mizhi County 28.12 988. 8 35.06 25.59 727.6 28.73
#iBH X Yuyang District 27.94 762.0 27.36
HA B Shenmu County 25.74 750. 8 30. 44 30. 54 835.0 27.27
T-H{H Mean 23.12+4.01 718.1145.6  32.06%8.04  23.75£3.95 703.3£178.8  29.94 +7.40

bb  mPHYE Sunny slope 1000 1 m ({3 Sunny slope 40 - m 3 Sunny slope
25 m 3% Shady slope A+ mpAYE Shady slope ® [fj3% Shady slope
750 30
20
Z -9 -9
.. 15 . b
) O 500 z 20
10
250 10
5
0 0 0
A& 0~10 cm 10~20 cm M A% 0~10 cm 10~20 cm MR MY 0~10 cm 10~20 cm
Leaf Litter  Soil Soil Leaf  Litter Soil Soil Leaf  Litter Soil Soil
#14y Components #14) Components #14y Components

WA RNG ZRER RS BASOMH - #iEY s ARERTIEEC : Ny C: Py N : PRZERME R (p<0.05) Note: The different letters in

the same column mean significance (p<0.05) in difference between leaf, litter and soil in C : N, C : Pand N : P on sunny(shady)slope

B2 R Y- £ HE G N LGP N: P
Fig.2 C:N, C:P and N: P in leaf, litter and soil

2.4 FBHF-#HEW-LEH C:N.C:P 7 N:P
oEiEP e
AR 5T % B3 BH 3% 0 -4 v - A ] 2
T3 C:N.C: P N: P W4T T Pearson [ 4H ¢
PEGIHT, 3 5 0 T /2 p <0.05 BYAHCOE &, 7T LA
BT AP e, B2 £ e A C: N C: P N: P

PR O A AR IR C: N 3 0 B 2 Y
MG e, MR SR EDI I C:P NPy 3%
G, W2 e i R ARG v B B4 s SR AT O
PEXA 3 Y, R SRR C: P NP
B EMSENE  AVE Y S 0 ~ 10em LMY C: N S i 3%
IEARSE, 5 R A C:P NP AP E AR 3
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Table 4  Stoichiometry of C N P in soil as affected by slope aspect

BH3E O ~10cm BHY% 10 ~20cem
CIEDES Sunny slope 0 ~ 10cm Sunny slope 10 ~20cm
Study area
C:N C:P N: P C:N C:P N: P
¥ £ Jingyang County 11.65 16. 83 1.45 9.34 10. 92 1.17
= Jfi B Sanyuan County 13.43 53.21 5.11 13.09 41. 80 3.19
4k E Chunhua County 12. 67 34.48 3.80 11.98 25.30 2.12
#EHN X, Yanzhou District 13.51 27.92 2.06 11.90 17. 36 1. 46
‘H 7 H Yijun County 12. 86 39.27 3.07 11. 46 13.59 1.21
#5 E B Huangling County 15.33 11.85 0.77 13. 48 10. 58 0.59
# )1l H: Luochuan County 11.48 24. 84 2.06 10. 83 26. 45 2.41
‘& B Fuxian County 12. 19 15. 14 1.21 12.09 12.27 0.97
H & B Ganquan County 12.07 17. 66 1. 46 9.13 8.44 1.04
1 X Baota District 13.68 12.61 0.94 13.30 8.27 0.63
4 3£ B Ansai County 9.48 8.93 0.93 10. 09 10. 64 1. 04
K g E Mizhi County 14. 17 11.76 0. 86 13.57 8.34 0.44
i BH X Yuyang District 15.56 13.51 0.77 11.62 7.85 0.78
A H Shenmu County 14. 38 20. 63 1. 46 13.72 16. 08 1.20
SF-¥4{E Mean 13.03 £1.62 22.05+12.72 1.85 £1.31 11.83 £1.54 15.56 +9. 64 1.30 £0.78
) BH3% 0 ~ 10cm BHI% 10 ~20cm
X Shady slope 0 ~ 10em Shady slopel ~20cm
Study area
C:N C:P N: P C:N C:P N: P
— Jit B Sanyuan County 8.58 20. 48 2.40 7. 60 14. 87 1.96
4k H Chunhua County 12.95 47.71 3.63 12.57 33.41 2.65
HE X Yaozhou County 13.49 37.21 2.77 12.23 18.61 1.52
‘HE H Yijun County 13.25 31.54 2.53 12.25 16.29 1.42
% % B Hunagling County 12. 85 14.94 1.16 12.75 11.37 0.80
# )1l & Luochuan County 11.48 19. 88 1.52 11.45 22.87 2.04
W B Fuxian County 13.75 20. 35 1.48 12.77 9.77 0.76
H R E Ganquan District 13.22 13. 04 1.02 13.22 10. 81 0.84
KX Baota District 13.39 13. 14 0.99 13. 41 9.74 0.73
47 FE H. Ansai County 12. 15 13. 14 1.09 12.12 9.89 0.82
K g E Mizhi County 13. 16 9.46 0.76 11.94 5.99 0.54
i A E Shenmu County 16. 27 12. 45 5.32 6.18 21.78 3.56
SEHI{E Mean 12.88 +1.76  21.11 £11.75 2.06 +1.36 11.54 £2.26 15.45 £7.70 1.47 £0.93
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x5 MHAE-#HEY-TEERLEEL C:NC:PN:PHHEXYE
Table 5 Relationships in C: N,C: P and N: P between leaf, litter and soil

PR 3% LEB ¥
Sunny slope Correlation coefficient
C:N M S 4 E ) 0.555"
Leaf and litter
P2 L e 0.701""
Soil layers
C:p LIS ST iy 27) 0. 660"
Leaf and litter
)2 1 4 e 0.880""
Soil layers
N: P RS Y 0.550"
Leaf and litter
P2 ] 0.926 "
Soil layers

35 LiEB ¥
Shady slope Correlation coefficient
C:N S A 0. 600 "
Leaf and litter
Hivk W5 b= 4% 0.589"
Litter and the topsoil
P2 g 0.771""
Soil layers
C:P P )2 s k] 0.744 %"
Soil layers
P2 - Sl 0.856""
N: P
Soil layers

Ti: % FR p< 0.05, %35 p< 0.01 Note:  p<0.05, %% p< 0.0l

3 4 i

3.1 TIEMEYWHER.R S BT

- HE R ) S A i b A 25 R 5 v A AR T
) 2 ST 2 5, R A K 97 R0 B B BRI
T, Hoh o R B OC R S A K R T
WA BTy EAE I A K R DL AT R i B
PEREEERE L ARBESE h, TC i B kB 8
HRLRS B S F IO R > HVEY > s,
R MR B A RN T AR A
(20.6 mg g™') S (2.0 mgg ') WFEHEED,
W T3 R (202 mg g ) Y g
(L.5mgg ") "R &, U0 4w R
DX R IR N R R R X S B R x
A I 3R 4 2 I B Y 4 SR o — B, T
I, B4 B S R P B v D R
FoBF & (451.8 mg g 7') P RIBF ST B — 3K,
EAIE T 4> BKML 4 0F R B B0 S 9 & i (464 mg
g L XU b s IR R A LA
Wy A, X 5 B — R LA e B DR B 1 M
PHERSE RS S — B E

AWFFE 9 B 4 5 5 IX 4 HE Bl T 1 e ] IS
TAERFH KT (2.8 mg g™') "3k 5 H K + X
98 010 . A0 T 2 v 5 X 5 2 1 XA 1 LK
A A S, IR b R R AT T 4

BRI ACE g M — 5 T BT R R AR
5, BRI 33 AN B B B 0 22 e R 3. Rk
JZ 0 ~10em BB VR &R R KT 10 ~20em )2,
I ELBIYE > BHIE, 3R i TR 2 B i i
B AR B 25 SRR BE R WY R AL
B 5 K 2 ) S B S O G, M A R R
R YR SR 15 Kk e T ke £, 5 4b
—J7 TG 75 ) FAR 3R 04 0 e o 36t Bl A 398 0K
0 T3 bR, D O S LR A R i R A
b RS T B, 75 A B 52, % 1) B4 5 R 9 R
X HHENE R AR 8. HEEFEAT
SR ARTE K &2 3t A o, 1 S 95 R 0 B A2 4 Sk
Oy B S TE R KRR R T R R 4y
fR R KA S DL e AR T 31 4 55
I R A S S R AR A, MT B W 3R 4 o0 %
AR,
3.2 MEEEY.TER R BAEITEEESE

E3A

MR A VR B b S BRI Ak B R A B
BB RS ZG R YN T 538N T 19 AQ
FENTRRR R B AR, R S Y
£ E TR B9 DD R T 1 . AL A TR W A
AR BB LT LA O 3R 40 BRI LA R R
T F18 W AT 0 TR A 46 L FLvh N: PR AR A A
K3 BRI 0 SR Y e AR R, R AN
B3, i C: N T 2R K F i 22,57 N P
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W5 T A 3 ko 15,2170, Co P I B
R ECE K OF 31210 AT fig 45 2 b R
S K BRI AT G, B R 7 A W R
TV B 1 3o T, R W R I L W B R
T, E RS 1 B A R R AT O o A
FeOSRM T P E WP R Y A NP >
16, 257 W 70 2 BRI, 33 2 ol T 2 b o DR b S o
AT, LD 32 W 10y B AR R P OR TR, o 5 R
W AL

TE B3 R BH 3 , v F B9 C: PR N: PSS AR T4
JEY MR G N LGS T R, X AT RE TR TR
YR AE BRI, A K S R 1 O
TG ZR EH T, IR N BT R R AT, 3
B 7% W) vh B i AR, AR IR C PR
N: PSR A i N2 P > 25 R ik 1
(53 AR 18, A R T 9% 4 B AR Ak, RO, 7 8 o R
DX R A V4 0 T 28 K K T8 7R b, B )
LR R 8K £ R Bl A B 5 2 BH I B A
TEYXT B LR B R R R B W 1 2% B O AR kAR
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ECOLOGICAL STOICHIOMETRIC RELATIONSHIPS BETWEEN COMPONENTS OF
ROBINIA PSEUDOACACIA FOREST IN LOESS PLATEAU

Yang Jiajia' Zhang Xiangru' Ma Lusha' Chen Yanan' Dang Tinghui'? An Shaoshan'
(1 College of Resources and Environment, Northwest A&F University, Yangling, Shaanxi 712100, China)
(2 State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateaw, Northwest A&F University, Yangling, Shaanxi 712100, China )

Abstract Ecological stoichiometric ratios of C, N and P are important characteristics of the process, and function of
ecological system. Robinia pseudoacacia featuring fast-growing, strong adaptability and tolerance of aridity and sterility, is
a major tree species in reafforestation for soil and water conservation in the Loess Plateau. With Robinia pseudoacacia for-
ests on the Loess Plateau as subject, a study was carried out on ecological stoichiometry of carbon, nitrogen and phosphate
in leaf-litter-soil systems different in aspect and their correlations. Results show that: On both shady and sunny slopes, in
term of C: N, the three components of the systems were in order of leaf > litter > soil, while in term of C: P and N: P in
the order of litter > leaf > soil. There was no significant difference between sunny and shady slope in C: P,C: N and N: P
in leaf,litter and soil (p >0.05) ; but there were between the two in leaf,litter (p <0.05). In soil C: P,C: N and N: P
were all higher in the 0 ~ 10cm soil layer than in the 10 ~20cm soil layer, but the difference was not significant(p >
0.05) ; No matter on sunny or shady slope, leaf was positively related to litter in C: N. On sunny slope, the positive cor-
relation between leaf and litter in N: P was significant. While, on shady slope, the positive correlation between litter and
soil in C: N was in the 0 ~ 10cm soil layer.

Key words Loess Plateau; Robinia pseudoacacia; Soil; Leaf; Litter; Ecological stoichiometry

(REHRBE AL HH)

http : //pedologica. issas. ac. cn



