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Changes and Environmental Interpretation of Understory Plants of Larix principis-rup prechtii

Plantation in Taiyue Mountain
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Abstract: To understand the relationship between the distribution of understory plants and environmental
factors in Larix principis-rup prechtii plantation,an investigation on understory plants was conducted in
21 plots in Haodifang, Taiyue Mountain in Shanxi. The environmental factors controlling understory plant
composition and diversity were quantitatively assessed by the method of canonical correspondence analysis
(CCA). The results showed that:70 understory species were recorded in 21 plots belonging to 26 families
and 55 genera. The results of CCA revealed the relationship between the distribution of understory plants
and environmental gradients: stand age,slope,total nitrogen were important factors determining plant dis-
tribution in the herb layer, while stand age, total nitrogen and slop position were important in the shrub
layer. Habitat and biotic factors together explained 52% of the variation in the distribution of herb layer,
and 55% in the distribution of shrub layer. Pure habitat factors exhibited a stronger interpretation for un-
derstory species distribution, suggesting that habitat factors may play a significant role in the distribution
variance of understory plants.
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Table 1 Family and genus distribution of species

i &2 i 2
Bt T T T L
"W/ % HA/%

25 8l Compositae 12 15 21.43 21.43
A&l Liliaceae 5 7 8.93 10. 00
A B} Umbelliferae 4 4 7.14 5.71
AAR} Gramineae 3 3 5. 36 4,29
% B} Rosaceae 3 3 5. 36 4,29
A7 EE Caryophyllaceae 3 4 5. 36 5.71
R} Rosaceae 3 4 5. 36 5.71
FEH A} Ranunculaceae 2 2 3.57 2.86
75 5L R} Rubiaceae 2 3 3.57 4.29
B R} Lamiaceae 1 1 1.79 1.43
K i F} Euphorbiaceae 1 2 1.79 2.86
. Fl Leguminosae 1 2 1.79 2.86
EH- 5l Saxifragaceae 1 1 1.79 1.43
E B} Selaginellaceae 1 1 1.79 1.43
Wkl Pteridiaceae 1 1 1.79 1.43
=%} Orchidaceae 1 1 1.79 1.43
#i B} Chenopodiaceae 1 2 1.79 2.86
Wi H-3% R} Onagraceae 1 1 1.79 1.43
Mg 4= )L Bl Geraniaceae 1 1 1.79 1.43
AKIHFEF Equisetaceae 1 1 1.79 1.43
PR} Cyperaceae 1 1 1.79 1.43
46 B} Cruciferae 1 2 1.79 2. 86

% ZF} Scrophulariaceae 1 1 1.79 1.43
ZH B Urticaceae 1 1 1.79 1.43
£ 8RBl Boraginaceae 1 1 1.79 1.43
B9 4L B} Ericaceae 1 1 1.79 1.43
He AR Fl Betulaceae 1 1 1.79 1.43
24K} Caprifoliaceae 1 3 1.79 4.29

A+ FFSF L2 (Spiraea pubescens) 2.4 (Loni-
cera japonica) M F B (Rosa xanthina ) , T 25 2.4
(Lonicera serreana) % ,
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Table 2 Marginal and conditional effects of environmental variable

obtained from the forward selection of CCA

YR 5 RIFE S/ %
MHZE P R AE(E 78 Wi TR
AH S R KF
BHAZ 1 0. 560 0.982 12.3 23.0
2 0.488 0.991 23.0 43.0
3 0.324 0.970 30.1 56.3
4 0.268 0.913 36.0 77.3
AR 1 0.874 0.998 31.1 33.9
2 0.774 0. 985 58.6 63.9
3 0.357 0.957 71.3 77.8
4 0. 281 0.996 81.3 88.7

TR, 5 CCA B 1 5hA7 764 35 15 AH 56
F I RBE I Ry B ) A7 FE A R 3 A DG OE R IR
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Table 3 Correlation coefficients of the CCA ordination axes and the environmental factors

LN AR
1 2 3 4 1 2 3 4
e A T pNiiS —0.633**  —0.649"* —0.243 0.136 0.934"* 0.253 —0.201 0.039
AR B i 0.011 0.399" —0.001 —0.059 0.468" —0.128 —0.487*  —0.654" "
AP W [a] 0.854" 0.002 0.015 —0.160 —0.427" —0.388" —0.011 —0.480"
i Aor 0.440" 0.111 —0.634** 0.088 0.216 —0.833** 0.440" 0.201
Bl —0. 249 —0.139 0.047 0.042 —0.210 0.540" —0.450 %  —0.342
T —0.405" —0.402" —0.573** —0.238 —0.129 —0.003 —0.071 —0.311
Eee —0.654*"* 0.323 —0.197 0.070 0.644" " —0.381" 0.163 0.357
EERVIR —0.464" 0.022 —0.214 —0.122 0.232 —0.225 0. 224 0.568* *
pH —0.521**  —0.662"" —0.133 —0.133 —0.362" 0.343 0.152 —0.413
W% P<<0.05, » » P<<0.01,
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Fig.1 Canonical correspondence analysis (CCA) ordination diagram of 26 survey plots and environmental factors
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Table 4 Variance partitioning of habitat and biotic factors in

explaining understory species distribution %
)2 a b c d
HAR 25.9 19.4 6.7 48
W 2 22.5 14.7 7.8 45
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