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Abstract: To comprehensively understand the stoichiometric characteristics of different plantation ecosystems field
investigations and laboratory analyses were performed to study the carbon ( C) nitrogen ( N) and phosphorus ( P)
stoichiometries in the arbor shrub herb litter and soil ( soil depth 0—100cm) of the deciduous broad-eaved tree
species Robinia pseudoacacia and evergreen coniferous tree species Pinus tabuliformis plantations in the Loess hilly-gully
region northern Shaanxi China. The results showed that 1) the C concentrations of arbor organs were significantly lower in
Robinia than in the Pinus plantations while the N and P concentrations were significantly higher in Robinia than in the

Pinus plantations. Thus the C :N and C :P ratios were significantly higher in Pinus than in the Robinia plantations but the
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N :P ratio in Pinus was less than that in the Robinia plantation. 2) The litter N and P concentrations were significantly
higher in Robinia than in the Pinus plantations but the C concentration was significantly lower in Robinia than in the Pinus
plantations. In addition the litter C :N ratio was higher in Pinus ( 70.21) than in the Robinia ( 19.71) plantations. This
indicated that the lower decomposition rate of litter was advantageous to nutrient storage in the Pinus plantation. 3) The soil
C and N concentrations decreased with increasing soil depth but the P concentrations remained constant in both plantations.
The soil C concentration in Robinia was less than that in the Pinus plantation but no difference was observed in N and P
concentrations. 4) The correlations between the C N P and nutrient ratios of the arbor leaf shrub leaf herb leaf litter

and soil in the Robinia plantation were more focused in the 10—20 and 20—30cm soil layers and these correlations in the
Pinus plantation were relatively lower with no significant correlation even in 20—30cm soil layer. This indicated that
compared with the Robinia plantation the supply of N and P had no significant impact on the N and P content of leaf in the
Pinus plantation. This study establishes the foundation for illuminating the ecosystem nutrient coupling mechanism in Loess

hilly—gully region as well as provides a guiding significance for the vegetation restoration in the Loess hilly-gully region.

Key Words: stoichiometric characteristics; Robinia pseudoacacia; Pinus tabuliformis; plantation; differences
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1) C.N.P

o C.N.P

1
1.1
(109.41°—110.32°E 35.42°—36.23°N)
o 10.3C 185d
521.1mm 7.8 . 25.5x10*hm’ 566x10"m’
54.04% 66.37% - ( Pinus bungeana) ( Quercus
wutaishanica) ( Rosa xanthina) ( Cotinus coggygria) ( Carex
lanceolata) . ( Tripolium wvulgare) . ( Rubia cordifolia) . ( Dendranthema lavandulifolium) .
( Patrinia heterophylla) ( Phlomis umbrosa) o
2013 6
(27—30a) (45—49a) .
; o 3
20mx20m 3 2mX2m 3  ImXIm
3  ImXIm o N
. ( Do
1
Table 1 Basic information of sample plot
Sampling plot Slope/(°)  Aspect/(°)  Position  Altitude/m he::;m DBH/cm Agela (D”;Shir'iz/)
1 27 142 1065.1 10.5 12.7 27 1250
Robinia plot 2 31 147 1062.6 11 13.3 30 975
3 28 108 1056.0 10.5 12.9 29 1100
1 28 310 1060.4 12 14.4 45 1900
Pinus plot 2 26 338 1060.2 12.5 16.6 49 1350
3 18 330 1051.3 12.5 15.9 47 1675
1.2
2013 6 5 ( ~ ~ ~ )
( >2mm) ( <2mm) o
NN N 0 1 100cm
( 0—10.10—20.20—30.30—50.50—100cm 5 ) o 300g o
85 C 0.25mm
o C.N.P N N -
1.3
SPSS 19.0 Sigma Plot 10.0 o ( one-way ANOVA)
C.N.P P=0.05.
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(444.64g/kg) ; N (39.40g/kg) . (14.64¢/kg) (10.53g/
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ke) (- 2) . C N . P
P o
C:N (29.99) . (10.79) (218.69) . (48.21) ;
N:pP (53.78) . (19.47) (18.68) . (3.42) .
C:P (1211.21 3892.94) (210.13 606.88) (  2) . N:P
C:N.C:P.N:P C:N C:P N:P o
2 C.N.P ( B )
Table 2 Organs of arbor C N P concentrations and their ratios within Robinia pseudoacacia and Pinus tabuliformis ( mean+SE)
Organ C/(glkg) N/( g/kg) P/( g/kg)
Robinia Pinus Robinia Pinus Robinia Pinus
Leaf 426.23+12.79b 505.30+0.54a 39.40+0.98a 10.53+0.52b 2.03+0.08a 0.83+0.02b
Branch 417.49+8.81b 512.76+4.33a 14.64+0.37a 4.40+0.16b 0.41+0.01a 0.35+0.03b
Trunk 425.42+5.68b 486.46+14.45a 15.06+2.27a 2.79+0.84b 0.52+0.01a 0.23+0.01b
Bark 457.12+8.76b 487.51+3.65a 20.38+2.12a 2.31+0.28b 0.38+0.01a 0.12+0.01b
Fine root 308.27+8.96b 444.64+7.33a 25.22+0.03a 5.20+0.45b 0.66+0.01a 0.28+0.00b
Thick root 400.39+3.97b 466.01+7.36a 37.47+2.66a 2.51+0.36b 0.79+0.05a 0.74+0.02a
C:N C:P N:P
Organ Robinia Pinus Robinia Pinus Robinia Pinus
Leaf 10.83+0.46b 48.21+2.26a 210.13+9.67b 606.88+13.01a 19.47+1.18a 12.67+0.90b
Branch 28.53+0.34b 116.80+3.37a 1015.26+27.67b  1617.33+31.98a 35.61+1.23a 13.88+0.62b
Trunk 29.99+5.75b 173.48+40.33a 812.23+17.28b  2146.33+34.98a 28.96+4.94a 13.87+3.28a
Bark 23.07+3.09b 218.69+29.37a  1211.21+41.00b  3892.94+57.81a 53.78+4.79a 18.34+2.01b
Fine root 12.22+0.36b 86.85+8.25a 467.16£11.22b  1598.85+37.15a 38.24+0.27a 18.68+1.48b
Thick root 10.79+0.71b 192.17+21.80a 508.77+£28.33b  633.31+24.92a 47.23+0.76a 3.42+0.57b
( P<0.05)
2.2 C.N.P
C C o
N.P P ( 3).
C:N C:p C:P.N:P
o N:P 3) .
C N.P o
C:N.C:P N:P N:P ( 3,
C N P
o C:N.C:P N:P ( 3,
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3 C.N.P ( + )
Table 3 Undergrowth and litterl C N P concentrations and their ratios within Robinia pseudoacacia and Pinus tabuliformis ( mean+SE)
Organ C/( g/kg) N/( g/kg) P/( g/kg)
Robinia Pinus Robinia Pinus Robinia Pinus
Shrub leaf 406.19+3.74a 404.56+4.51a 22.35+0.21a 9.62+0.33b 1.24+0.06b 1.55+£0.05a
Shrub branch 409.46+9.01a 424.37+4.94a 10.14+0.12a 7.06+0.08b 0.67+0.01a 0.46+0.01b
Shrub root 418.93+3.04a 396.77+3.19b 10.15+0.01a 3.72+0.13b 0.71+0.01a 0.25+0.01b
Herb leaf 385.74+2.77b 440.39x1.36a 29.95+0.26a 14.44+0.63b 1.59+0.07a 0.89+0.00b
Herb root 241.40+1.35b 251.60+1.89a 13.41+0.69a 7.36+0.30b 0.90+0.01a 0.53+0.02b
Litter 369.00+4.66b 461.89+4.86a 18.75+0.48a 6.68+0.59b 0.88+0.05a 0.35+0.01b
C:N C:P N:P
Organ
Robinia Pinus Robinia Pinus Robinia Pinus
Shrub leaf 18.17+0.15b 42.18+1.99a 329.55+16.73a 261.37+5.80b 18.14+£0.99a 6.24+0.41b
Shrub branch 40.39+0.41b 60.13+0.20a 609.66+16.86b 919.84+24.93a 15.09+0.28a 15.30+£0.42a
Shrub root 41.26+0.34b 106.72+2.88a 590.90+4.98b 1585.65+£10.59a 14.32+0.18a 14.88+0.38a
Herb leaf 12.88+0.03b 30.61+1.32a 243.82+8.74b 493.20+2.48a 18.93+0.64a 16.18+0.74b
Herb root 18.12+1.08b 34.27+1.09a 269.67+4.37h 477.18+16.58a 14.96+0.62a 13.92+0.11a
Litter 19.71+0.73b 70.21+£6.32a 421.30+£18.74b  1307.01+36.01a 21.49+1.67a 18.92+1.75a
( P<0.05)
23 C.N.P
C.N P ( 1.
C 10—20.20—30cm ( Do
10—20cm N N o
p o C:N.C:P.N:P
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Fig.1 Soil C N P concentrations and their ratios within Robinia pseudoacacia and Pinus tabuliformis ( mean+SE)
( P<0.05)
C 13
s N.P
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Table 4 Relationships among arbor leaf shrubleaf herb leaf litter and soil C N Pconcentrations and their ratios
Soil depth/em Element Robinia fiﬁfiﬁ? Element Pinus SS:EI:Z:
0—10 C:N 0.317 G:N -0.859**
-0.045 0.893"
10—20 N 0.764" -0.727"
-0.683" -0.075
~0.765" 0.831
C:P -0.883" C:P 0.031
20—30 -0.926" N -0.057
-0.876" -0.308
-0.871" 0.676
C:P 0.784" C:P 0.680
30—50 C -0.570 C 0.783"
C:N -0.853" C:N 0.886
50—100 C:P 0.926" C:P 0.827"
* P<0.05 * % P<0.01
o N (39.40¢/ke) ( Reich  Oleksyn " Elser
N (20.09g/kg 20.62¢g/kg) N (20.24¢/
kg) ; N (10.50g/kg) ( 2) N o
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