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Ecosystem C :N :P stoichiometry and storages of a secondary plateau-surface

karst forest in Guizhou Province southwestern China
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Abstract: Carbon ( C) nitrogen ( N) and phosphorus ( P) stoichiometry characteristics and storages of all components in a
secondary plateau-surface karst evergreen and deciduous broad-Jeaved mixed forest in central Guizhou Province

southwestern China are analyzed and estimated. Results show N and P concentrations vary greatly among species and
organs. C/N and C/P are highest in leaf and lowest in stem. N/P shows no significant ( P>0.05) differences among organs.
Litter and woody debris present significantly ( P<0.01) higher N/P than live vegetation. Soil C N and P concentrations
decrease with increasing soil depth. Soil C N and P concentrations and N/P in the first top layer ( 0—10 cm) are
significantly ( P<0.05) higher than those in deeper soils. C/N and C/P show no significant ( P>0.05) differences among
soil layers. C N and P storages of the entire forest are 172.42 5.24 and 1.19 Mg/hm® respectively. Most C ( 54.69%)

N ( 84.46%) and P (97.26%) are stored in soils. Compared with nonkarst forests the karst forest presents lower leaf C
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and N concentrations higher soil C concentration and lower C N and P storages.
Key Words: C:N:P stoichiometry; C cycle; karst forest; vegetation restoration; southwestern China
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Table 1 C N and P concentrations /( g/kg) in stem branch bark and leaf of dominant tree species

C C concentration N N concentration P P concentration

Species
Stem Branch Bark Leaf Stem Branch Bark Leaf Stem Branch Bark Leaf

450.63£13.22 468.03+9.71 455.90+7.74 481.1747.38 1.28+0.33  4.23+0.64  4.10£0.76  11.00£0.89  0.05+1.12  0.19£0.02  0.26x0.07  0.53+0.10

M. cavaleriei

F chinensi 454.01+2.64 451.83£6.06 445.62+4.11 435.11x12.34 1.100.18 ~ 3.20:0.46  2.62+0.29  16.10+1.03  0.06+0.02 ~ 0.12+0.03  0.12+0.04  0.66x0.07
. chinensis

P, brevical 453.50+£3.05 428.20£5.92 421.19+9 84 434.59+8.31 1.56+0.54  4.60+1.25  4.34:0.51 15.51£1.86  0.070.02  0.17+0.05  0.26+0.02  0.77+0.12
. orevicatyx

P srobil 445.8427.96  438.82+10.41 394.40+8.12 421.37£12.35 2.97+1.21  5.28+0.56  4.59+0.51 17.59+1.09  0.12:0.06  0.22:0.10 ~ 0.22+0.05  0.68+0.07
. strobilacea

. . 450.47+36.20 426.63£12.35 407.39+9.35 417.66£16.23 0.75+0.10 ~ 5.49+1.35  7.27:+1.01  24.09+3.00 0.12+0.14  0.23x0.08  0.23+0.19  0.97+0.05
R. franguloides

C. sinensi 445.81£7.17 416.00+5.81 382.29+2.52 354.81x8.39 1.80+0.37  5.86+0.13 10.98+1.40 16.53+1.10  0.06+0.00  0.150.01 ~ 0.24x0.02  0.54x0.06
. sinensis

452.57+1.17 466.88+10.17 489.28+21.51 450.81£19.61 0.65+0.19  4.46+0.97  5.86+0.85 18.79+1.56  0.06+0.01 ~ 0.25£0.07  0.34+0.06  0.790.05

L. communis

¢ b 449.32+15.33 447.13+5.98 412.42+10.10 412.36+31.00 1.40+0.98  4.92+0.92  6.59£0.56  15.19£1.28 ~ 0.10£0.02  0.24x0.05  0.270.01  0.65+0.04
. pubescens

453.43+3.10  455.90+7.20 385.34+26.54 443.53+7.71  1.36:0.14 ~ 4.96+1.36  4.80£1.00 13.84+2.35 0.08+0.00  0.32+0.08  0.27+0.03  0.63x0.10

I yunnanensis

459.03+4.51  464.54£3.78 457.64+17.48 462.07£9.16  1.42:0.30 444131  4.15£049 12.77+1.78  0.05£0.01 ~ 0.19£0.07  0.170.03  0.51z0.16

L. confinis
Average 451.46 446.40 425.15 431.35 1.43 4.75 5.53 16.14 0.08 0.21 0.24 0.67
Standard emmor 3.78 17.44 33.75 32.38 0.61 0.71 222 3.42 0.02 0.05 0.06 0.14
oV I% 0.84 3.91 7.94 7.51 42.76 14.92 40.10 21.17 31.43 26.22 24.40 20.08
C > > ( P<0.01) o N p
> > N.P ( P<0.01)
( P<0.01) . C/IN C/P ( P<0.01) . N/P
( P>0.05) . C N P
( 2). C N.P C/N.C/P.N/P
( 2. C N.P
( 2); N/P ( P<0.01) . C.N.P
(0—10 cm) C.N.P N/P ( P<0.05) ( 2);C/N C/P
( P>0.05) .
2.2 C.N.P
C.N.P 61.96 Mg/hm*.0.54 Mg/hm”>  0.024 Mg/hm’. C.N.P
60.58 Mg/hm”( C 97.77%) .0.52 Mg/hm’( 96.08%)  0.023 Mg/hm’
(95.82%) C( 1.38 Mg/hm®) \N(0.021 Mg/hm®)  P(0.001 Mg/hm?) o
C.N.P C.N.P 11.56%15.58%  16.53%. C.N.P
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8.06 Mg/hm*.0.18 Mg/hm’

hm®  1.16 Mg/hm’.
(3.18 Mg/hm®)

0.004 Mg/hm*, C.N.P
60% C(53.96 Mg/hm*) .P(0.69 Mg/hm?)
0—20 cm ( 3,
. . C.N.P (g/kg)

94.30 Mg/hm’.4.42 Mg/

70% N

Table 2 C N and P concentrations ( g/kg) and stoichiometry characteristics in live vegetation litter woody debris and soils

C

N

P

Compartments C concentration N concentration P concentration C/N c/p NP
Tree
Stem 451.46+3.78 1.43+0.61 0.08+0.02 316.12 5747.64 18.18
Bark 425.15+£33.75 5.53+2.22 0.24+0.06 76.89 1777.99 23.13
Branch 446.40+17.44 4.75+0.71 0.21+0.05 94.07 2150.69 22.86
Leaf 431.35+32.38 16.14+3.42 0.67+0.14 26.72 640.19 23.96
Shrub
Wood 463.38+7.41 2.23+0.62 0.12+0.04 207.65 3779.54 18.20
Bark 435.24+6.21 9.32+2.30 0.39+0.11 46.71 1107.69 23.71
Leaf 423.78+24.91 15.99+4.72 0.66+0.12 26.51 646.91 24.40
Herb 434.20+21.05 12.81+£2.78 0.71+0.08 33.89 613.24 18.10
Vegetation root 399.0+22.4 49+1.4 0.23+0.05 81.53 1729.62 21.22
Litter 458.67+9.52 11.81+4.23 0.29+0.12 38.85 1563.08 40.23
Woody debris 456.90+8.58 8.33+0.70 0.20+0.05 54.88 2280.52 41.56
Soil
0—10 cm 68.99+21.07 4.96+0.78 0.93+0.30 13.90 74.33 5.35
10—20 cm 53.70+19.52 2.31+£1.03 0.65+0.28 23.20 82.78 3.57
20—30 cm 47.88+29.11 1.52+1.06 0.44+0.13 31.51 107.88 3.42
30—44.8 cm 27.08+14.02 0.81+0.59 0.39+0.23 33.33 69.28 2.08
3 N N C.N.P
Table 3 C N and P storages in live vegetation litter necromass and soils
Compartments ¢ 2 ) 2 ’ 2
C storage/( Mg/hm~) N storage/( kg/hm?) P storage/( kg/hm?)
Tree 60.58 517.00 22.66
Shrub 1.23 16.49 0.74
Herb 0.16 4.59 0.25
Vegetation root 8.10 99.34 4.68
Litter 3.94 101.50 2.52
Woody debris 4.11 74.93 1.80
Soil
0—10 cm 29.64 2131.22 339.60
10—20 cm 24.32 1046.22 294.39
20—30 cm 21.87 694.30 200.98
30—44.8 ¢cm 18.47 552.23 265.89
C.N.P 172.42 Mg/hm*.5.24 Mg/hm’
1.19 Mg/hm*. C(54.69%) N( 84.46%) .P(97.26%) o C(70.06 Mg/hm’
40.63%) N(0.64 Mg/hm® 12.17%) .P(0.028 Mg/hm’ 2.37%) o C.N.P

C.N.P C.N.P 4.67%3.37% 0.36%( 3) .
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