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Abstract: In this paper we took the leaves of shrubland plants in rocky desertification area in
Southwestern Hunan as the research object to analyze the nitrogen ( N) and phosphorus ( P) stoi—
chiometry characteristics for different functional groups and different grades of rocky desertification

i.e. light rocky desertification ( LRD) moderate rocky desertification ( MRD) and intense rocky
desertification ( IRD) . The results showed that the average contents of N and P were 12.89 and 1.19
g+ kg respectively and N/P was 11.24 in common shrubland plants in the study area which
indicated that the growth of most plants were mainly limited by N. The content of N was declined in
order of deciduous shrubs > evergreen shrubs > annual herbs > perennial herbs. The content of P
and N/P were higher in deciduous shrubs than in perennial herbs. Significant differences were found
among the main families of plants in terms of the contents of N P and N/P in the study sites. The
plants of Gramineae had the lowest contents of N and P and their growth was mostly restricted by
N while Leguminosae had the highest content of N and N/P and their productivity was majorly
controlled by P. The contents of N and P in the leaves were significantly higher in dicotyledon plants
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and C3 plants than in monocotyledon plants and C4 plants but the N/P was not significantly diffe—
rent between these two plant categories. The nitrogenixing plants had higher content of N and N/P
than the non-nitrogen-fixing plants but the P content was not significantly different between these
two plant groups. There were significant correlations between contents of N and P N/P and N in all
study plots. No significant correlation was found between N/P and P content in the examined rocky
desertification sites except for that in MRD. There were no significant differences of the contents of
N P and N/P under different grades of rocky desertification.
Key words: rocky desertification; plant functional group; leaf N and P stoichiometry.
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1
Table 1 General status of plots
Plot Score of rocky Slop Grade Aliitude  Bedrock exposed Vegetation coverage Disturbance status
desertification (°) (m) rate ( %) (%)
LRD 34( <45) South 20 500 35 80
MRD 48( 46 ~60) Northeast 18 500 57 75
IRD 67( 61~75) Southwest 17 480 73 40
LRD: Light rocky desertification; MRD: Moderate rocky desertification; IRD: Intense rocky desertification.
The same below. Data in brackets were the classification standards.
3 v~ 3 1.3
3 2mX2m 27 . 5
( 3):1) . .
3~5 8~10 ( ) N 1 2)
1 3) . . .
27 123 N i 4) 1 G, C, ;' 5)
41 22 ( 2) .
7 18 16 23 ( <2m SPSS 16.0
<3 cm ). N.P N/P
105 C 15 min ( one-way ANOVA)  LSD
80 °C 100 N.P N/P Pearson
.N (a=0.05) Nonparametric Test/One—
P . Sample K-S K-S Excel 2010
2
Table 2 Typical species of rocky desertification in Southwestern Hunan
Species Family Life form Species Family Life form

Imperata cylindrica
Miscanthus sinensts
Digitaria sanguinalis
Themeda japonica
Setaria glauca
Ophiopogon japonicus
Erigeron annuus
Artemisia carvifolia
Dendranthema indicum
Aster baccharoides
Sonchus arvensis
Eupatorium chinense
Patrinia scabiosaefolia
Viola philippica
Viola triangulifolia
Sanguisorba officinalis
Clinopodium chinense
Salvia plebeia
Broussonetia kaempfert
Symplocos chinensis

Populus adenopoda

Smilax china
Glochidion puberum
Mallotus apelta

Ilex chinensis

llex cornuta

Indigofera tinctoria
Lespedeza bicolor
Grewia biloba
Elaeagnus pungens

Loropetalum chinense

Liquidambar formosana

Castanea henryi

Castanea mollissima

Vitex negundo
Rhus chinensis
Serissa japonica

Pyracantha fortuneana

Rosa cymosa
Rosa laevigata

Abelia chinensis
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3 N.P N/P
Table 3 Contents of N P and N/P of plant leaves in different functional groups
n
Ttem Plant functional group N content P content N/P
(g-kg™) (g-kg™)
Monocotyledon plant 23 8.96+4.88a 0.78+0.33a 11.43+2.84a
Phylogenetic development Dicotyledon plant 100 13.80+4.70b 1.29+0.33b 11.20+3.88a
Annual herb 13 11.40+3.84ab 1.20+0.44ab 9.97+2.88ab
Life form Perennial herb 41 10.16+4.42a 1.03£0.41a 10.32+3.41a
Evergreen shrub 23 13.20+3.39b 1.22+0.36ab ~ 11.38+3.30ab
Deciduous shrub 46 15.65+5.30¢ 1.32+0.31b 12.38+4.09b
C3 C3 plant 78 14.37+4.92a 1.28+0.33a 11.69+3.76a
Photosynthetic pathway C4 C4 plant 45 10.36+4.34b 1.04+0.43b 10.47+3.50a
Nitrogen-fixing plant 9 24.48+2.39a 1.40+0.15a 17.76+3.11a
Nitrogenfixing and non-nitrogen-fixing Non-nitrogenfixing plant 114 11.97+3.98b 1.17+0.39a 10.72+3.23b
Gramineae 21 6.58+1.98a 0.68+0.24a 10.14+2.85a
Family Compositae 19 13.33+£2.56b 1.35+0.33b 10.64+4.24a
Leguminosae 8 24.88+2.21c 1.40+0.16b 18.11+3.13b
Rosaceae 14.51+2.22b 1.50+0.45b 10.38+3.11a
Caprifoliaceae 10 11.64+0.84d 1.24+0.32b 10.00+2.65a
( P<0.05) Different letters in the same column meant significant difference at 0.05 level.
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Fig.1 Frequency distribution of N and P contents and N/P of plant leaves.

* One of the data of leaf N content of Vitex negundo was lost.
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Fig.2 N and P contents and N/P of plant leaves in different grades of rocky desertification.

LRD: Light rocky desertification; MRD:

Moderate rocky desertification; IRD:

Intense rocky desertification.

( P<0.05) Different small letters meant significant difference at 0.05 level.
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Table 4 Correlation coefficients among leaf N P and N/P
LRD MRD IRD
Plot Item N P N P N P
LRD P 0497** - - - - -
N/P 0.674™* -0.247 - - - -
MRD P - - 0.688%* - - -
N/P - - 0.442%*  -0.304" - -
IRD P - - - - 0.501** -
N/P - - - - 0.679** -0.276

* P<0.05; * % P<0.01.
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