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Understorey Species Diversity and Biomass of Artificial Robinia pseudoacacia Forests

in Yan'an Suburb
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Abstract: Methods of “substituting space series for time series” and “contrastive analysis” were adopted to
investigate the understory species diversity and biomass of artificial Robinia pseudoacacia forests in Yanan
suburb. 1) Under the R. pseudoacacia forest, 52 plant species were found, belonging 26 families and 44
genuses, in which the widely distributed species were in the families of Compositae, LLeguminosae, Rosace-
ae, Ranunculaceae and Gramineae. 2) In the same period, the biodiversity indexes were obviously higher
on shady slopes than those on sunny slopes, suggesting that the natural conditions of sunny slopes were
worse, and it would more likely to plant some trees which could adapt the conditions, such as Hippophae
rhamnoides, Armeniaca sibirica and so on in proper plant density. At the same time, reasonable mode
configuration should be constructed to promote the healthy development of the forests. 3) Species diversity
of forests was correlated to the biomass. There existed most significant correlation between Margalef index
and the below-ground biomass (p=0. 000 04), above-ground biomass (p=0. 007 74), and the Margalef

index also was significantly correlated to above-ground/below-ground biomass ratios (p = 0. 024 76).
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Shannon-Wiener index was most significantly correlated to above-ground biomass (p=0. 003 80) and sig-

nificantly correlated to the above-ground /below-ground biomass ratios (p=0. 027 61). In the views of

species diversity and the biomass indexes, it was beneficial to the growth and development of the understo-

ry plants when the plant density of R. pseudoacacia was about 950 plant per hm?. After the the forests

were in their middle-age stage, proper management measures should be adopted, including thinning arbor,

replanting shrub-grass, and so on to enrich the structure composition of the species under the forest, and

for the sustainable development.
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Table 1  Floristics in R. pseudoacacia forest
B J& B
£ K #} (Ranunculaceae)

% 2B} (Scrophulariaceae)

Bl (Leguminosae)

JE I #l (Labiatae)

4Bk (Caprifoliaceae)
JiE4E R (Convolvulaceae)
B} (Rosaceae)

45 8 Bl (Asclepiadaceae)

I ¥ Al (Valerianaceae)
2§ B} (Compositae)

H A& FF(Liliaceae)
Kk Bl (Euphorbiaceae)
28 5 Fl (Bignoniaceae)
H 4 L B} (Geraniaceae)
Hii & Bl ( Thymelaeaceae)
A= FF (Umbelliferae)
ARAF} (Gramineae)

& Rl (Vitaceae)
o, gp 4Bl (Aristolochiaceae)
LR} (Cyperaceae)
75 B Fl (Rubiaceae)
W 7 Bl (Elacagnaceae)
b 4R (Cruciferae)
)11 %2 7 B} (Dipsacaceae)
H R} (Violaceae)
#2 Bl (Chenopodiaceae)
¥ EFE (Salsola)

Bk )@ (Clematis)

13k %5 @ (Pulsatilla)
JEAA B & (Thalictrum)
BEL3E I8 (Aquilegia)
25 )@ (Rehmannia)
Tk &)@ (Oxytropis)
H %58 (Glycyrrhiza)
K 7 J8 (Lespedeza)
#JE (Sophora)
B 15 & (Medicago)
W i G )8 (Vicia)
H 22 )& (Dracocephalum)
T E (Leonurus)
2 &)@ (Lonicera)
T Wi 6 g (Calystegia)
Z 0 3% )@ (Potentilla)

4T JE (Rubus)
WA H g (Agrimonia)

FLMIE (Periploca)
95 1 )& (Cynanchum)

W J& (Patrinia)
R (Artemisia)

i J& (Cirsium)
T R B (Sonchus)
A (Allium)
Ho A4 I JE (S peranskia)
118 )& (Incarvillea)
&R (Geranium)
SE B (Wikstroemia)
B A< J& (Torilis)
4 JB )& (Digitaria)
5 L JE (Leymus)

M) e 55 (Setaris)
R KR JE (Poa)
B8 )8 (Cayratia)
g & (Aristolochia)
B JE (Carex)
P55 R (Rubia)
AT J& (Elaeagnus)
F & (Capsella)

JI & Wt )@ (Dipsacus)
H3E g (Viola)
%2 J& (Chenopodium)

¥ E 3 (Salsola ruthenica)

AL B 2R 3% (Clematis intricate)
Rk (Clematis fruticosa)
13k %5 (Pulsatilla chinensis)
JEAN B (Thalictrum petaloideum)
#2332 (Aquilegia viridiflora)
b ¥ (Rehmannia glutinosa)
i i . (Oxytropis hirta)

H 35 (Glycyrrhiza uralensis)
K8k H 7 (Lespedeza caraganae)
W 5T (Sophora alopecuroides)
B 15 (Meedicago sativa)

B @i 5. (Vicia sepium)
FH 2 (Dracocephalum moldavica)
5 BEX (Leonurus japonicus)
A& (Lonicera japonica)
FTBi AL (Calystegia hederacea)

B 22 % 3% (Potentilla tanaceti folia)
TR 3 (Potentilla bi furca)
M Z2 B 3 (Potentilla discolor)

BT (Rubus parvi folius)
T F 7 (Agrimonia pilosa)
FLMI (Periploca sepium)

4 [ (Cynanchum auriculatum)
iKY IR (Cynanchum thesioides)
W% (Patrinia scabiosae folia)

%8 (Artemisia capillaris)
WAL (Artemisia annua)
ks (Artemisia melinii)
138 (Incarvillea giralaii)
W (Artemisia argyi)
I JLZE (Cirsium segetum)
B SR (Sonchus oleraceus)
# 11 (Allium macrostemon)

Hu#4 M- (S peranskia tuberculata)

118 (Incarvillea giralaii)

MR ZEE (Geranium dahuricum)
¥ 58 46 (Wikstroemia chamaedaphne)

B A& (Torilis japonica)

B (Digitaria sanguinalis)
i 5 (Leymus scalinus)
M) B B (Setaria viridis)

FRBOR (Poa annua)

58§ (Cayratia japonica)

oy 44 (Aristolochia contorta)
Mt E B ((Carex rigescens)
# 8 (Rubia cordifolia)

W FiF (Elaeagnus umbellate)

F K (Capsella bursa-pastoris)
N EEWr (Dipsacus asper)
HSE (Viola philippica)

TR L% HE (Chenopodium glaucum)
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Table 2 Areal-types of genus of R. pseudoacacia forest
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Table 3 Comparison of understorey diversity and biomass of R. pseudoacacia in difference ages
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Table 4 Comparison of understorey diversity and biomass of R. pseudoacacia in difference stand densities(Stand age:19 a,Slope:sunny slope)
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Fig. 2 Dynamic changes of understorey diversity and biomass of R. pseudoacacia in difference stand densities
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Table 5 Comparison of understorey diversity and biomass of R. pseudoacacia in difference site conditions

(Stand age:20 a, Stand density:925 individual number «+ hm~?)
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Fig. 3 Relationship between understorey diversity and biomass of

R. pseudoacacia forestal.
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