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Abstract ; In this study, Characterization of the C, N, and P stoichiometry of the “plant-litter-soil” continuum was to guide
the Pinus tabulaeformis forest productivity, and to understand the nutrient cycling and stability mechanisms of the forest
ecosystem on the Loess Plateau. The P. tabulaeformis plantation grown for 10-, 25-, and 40 -years in the Ziwuling area on
the Loess Plateau was selected to determine the carbon ( C), nitrogen ( N) and phosphorus (P ), as well as the
stoichiometric characteristics in the leaves, litter, and soil during stand development. The results showed that the content of

C, N, and P in leaves from the P. tabulaeformis plantations ranged from 538.85 to 560.54, 9.00 to 10.47, and 1.04 to 1.13
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g/kg, respectively. Except for the C content in leaf, the N and P contents in the leaves were significantly different for the
three stand ages (P<0.05). The C, N and P contents in litter and soil were also significantly different for the three stand
ages (P<0.05), with litter having higher contents than soil. As the forest age increased, the leaf C :N ratios first
decreased, and then increased; whereas the N :P and C: P ratios of the leaves were significantly increased. Meanwhile the
C:N, C: P and N :P ratios of the litter did not significantly differ with the age of the P. tabulaeformis plantations. The
contents of C and N in soil increased with increasing forest age, and were significantly higher ( P<0.05) at 0-10 depth than
at the 10-20 cm depth in all plantation ages. However, the content of P changed litter in the soil profile. As the forest age
increased, the soil C; P and N :P ratios at 0-10 and 10-20 cm depth and the soil C :N ratios at 0-10 ¢cm depth increased,
the soil C :N ratios at 10-20 c¢m depth decreased. For all plantation ages, the value of the N :P ratio in leaves was less than
14 under P. tabulaeformis plantations, which indicated that the growth of the plant in this study was limited by N.
Correlations analysis showed that significantly positive correlations ( P<0.05) between the N content and N :P ratios existed
for the leaves, litter, and soil, which indicated that content of N in the plant was affected by the supply of N in the soil.
Overall, vegetation restoration improved soil quality in the Loess Plateau. The results can provide a scientific basis for the

restoration of ecological function and vegetation in the fragile ecological region of the Loess Plateau in China.

Key Words; C, N and P stoichiometry; Pinus tabulaeformis; plantation age; leaf; litter; soil.
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Fig.1 The landscape of different-aged Pinus tabulaeformis plantation
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Table 1 Basic status of different-aged artificial Pinus tabulaeformis plantation
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Table 2 Variance analysis on effects of stand ages, soil layer depths and both coupling on leaf, litter layer and soil C, N, P contents and

their ratios

EES F(P)
Factor C N P C:N C:P N:P
S Stand age” 1.45 23.264 5.827 11.178 5.628 26.65
¥ Stand age (0.27) (<0.001) (0.013) (0.001) (0.015) (<0.001)
Sl Stand age " 14.832 3.289 5.372 0.415 0.231 0.551
¥ Sland age (<0.001) (0.065) (0.017) (0.668) (0.797) (0.588)
LRGN 1044.250 576.739 1.419 1.139 589.220 397.445
Soil layer depths *** (<0.001) (<0.001) (0.257) (0.307) (<0.001) (<0.001)
Hi Stand age* 110.840 40.892 18.835 24.022 36.676 71.105
¥ Stand age (<0.001) (<0.001) (<0.001) (<0.001) (<0.001) (<0.001)
= EAY R v
b I.ﬁi);rﬂ;*ﬁ 31.687 0.069 0.237 67.224 1.127 18.817
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(<0.001) (0.934) (0.793) (<0.001) (<0.356) (<0.001)

and stand age™
# MREEXT I C NP &5 KO LB RN 5 s ARIEXTAG ) C NP & it O LU ARSI 5 5 = L JRIREEXT L3 C N P & i B Y52
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Fig.2 The contents of Leaf and litter layer C, N, P and their stoichiometry in different stand ages of P.tabulaeformis plantations
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Fig.3 Soil C, N, P contents and ratios of their stoichiometry at different soil layer depths under P.tabulaeformis plantations with different

stand ages
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2.4 KR R AGTEY))E AR C NP OCR

Pearson A /MR (36 3) , IAMAKH N S5 0—10 em +3E N &8 5 835 G056, mimia skt A
P& C:PRMIN:P ISP & C:P N:P il i IEAHE(P<0.05) WA C &Ml C:N [k
S48 CFREMCN ERNREME, MEYZEMEEZE0 N &R DEEME, MHEYZ P &
N:PHASHHEZE P S AN P IR B RAE, AR S5HTEYE N &5 P &8 C:N R NP 2
DG, M A 5HTE Y2 C P A 3 IEAH DG (P<0.05)

*3 MAE.&EWMES5LE C.N.PEERELIL{ER Pearson HHX 247

Table 3 Pearson correction of C, N and P contents and ratios of their stoichiometry between leaf, litter layer and soil

(g QUL R P i
Stoichiometric index Regression formula Sample
HhiE =50y N y=-9.631x+112.415 0.781 0.002 27
Litter layer and leaf P y=-0.302x+0.771 0.550 0.022 27
y=-3.069x+214.568 0.566 0.019 27
¥=0.619x+9.942 0.784 0.001 27
N:P y=-1.051x+1586.769 0.696 0.005 27
T s N y=-2.755x+31.523 0.852 0.000 27
Soil and leaf P ¥=0.284x+0.306 0.504 0.032 27
C:P y=0.557x-3.314 0.775 0.002 27
¥=0.150x-50.370 0.699 0.005 27
TSR N y=0.233x-0.191 0.722 0.004 27
Soil and litter layer P ¥y=-0.899x+1.011 0.838 0.001 27
N:P y=-0.12+134.959 0.492 0.035 27

3 #R5itig

31 AR C NP i R A AR

I C NP LR C N P AR 2R i 2 AR AR fh S B Sk, X pk e 2 4 R 1 77 46 2 1
FERIN, BEMEEE TN WA N T C NP & B 340 i C NP AR AR, (B A R 5e R, bl
RIS RGN, AP R C P SR R BRI N R R C P L B e KR N B I AEAEE ST R i
PN TARBEARES N, i C NP &M C N <P AR R A S A G5 SR P R —3%, AT B8 J2: i RN R] |
MU Sr AR AR R SRR AN R R R LG I, AR SO IR R I, 25 a TR AR B N i 2
T 10 a F140 a AR N &, XOEH T oA IMAA L TAE R IR, S 76 R 8 B A AT ZE R 2 1
rRNA, IR 7 N & T, oo mda g ik 09 N & SR fe s, IAERIH I N & BRI ] Y
AL B2 T B C N R C P FEARIRTAI Y 22 57, D380 TEACHIESE h 3 FhARIR BT C N P & 9B 1E R
BRI 2 X AT REIE Hy TRl G ARIE 5, JHOoE 438 37 53 (1 WSORN 75 K B BT AN [) , iy L Bl 5 Ik ] 69 22 4k
ZHGTEY) o3 ST Bl AR SRR R R B AR AR R ZR A S AR R A o R A —E 1Y
AR

M F C N <P B R AR f0 S e T AR A T s ash 2 v A AR AR SR s 2 ] A AUAT . AL i NP e
BEWE HOGA RS, AR KR X A T SR IR A S5 A RE 15 i i C i m R et R
A HREAR , A K e XN AR A BB RE S5 2, ARG, R R N T A skt i ¢ & &
1E 538.85—560.54 g/kg Z[8] N ¥ 7E 9.00—10.47 g/kg Z[0], P & AE 1.04—1.13 g/kg Z[0], K C N P
Fr AR AR R B IE R T IR R C AR T Elser 25 P HEST A 4K 492 Hh Bl A AR B A
C &1t (464 o/kg) RN HGIUL Y& B8, N & & BE IR TIREAY 724 N &5 (20.2
g/kg) FIAEERAEYI B34 N 55 (20.6 g/kg) , M A P & it B R TR ER D - N 5 (1.46 ¢/kg)
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AR FFE P &8 (1.99 g/ke) , BABTMAAEDI RN N P #RELZ N F1 P 2R S R G Y 4
Ky BRI TR, H A 5 1 S A A 9 A K SRR 32 i LN PG S BB DA R AT LAAE A ) W 20
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AR ETZ N RS, BT 45 R SR b X R T 2 22 P B, o 4 B b IX R 5 5 32 N BR il 1 25
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7 BB RS CREAN — DB NI, AR R, BRI 70%—90% 1557 53 %
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