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Seedling Survival and Growth of Woody Plants in Evergreen Broad-leaved
Forest on the Western Slope of Cangshan Mountain in Yunnan

FENG Zhe, YU Xiaoli, SUN Jiwen, WANG Liping, CHEN Fengxian, HU Xiaokang, WU Junjie”

(College of Agriculture and Biological Science, Dali University, Dali 671003, Yunnan, China)

Abstract: In order to explore the factors influencing the seedling dynamics of woody plants, the effects of
functional trait diversity, phylogenetic diversity and environmental filtering on the mean survival rate and mean
growth rate of seedlings were analyzed, as well as their dynamic changes among plots with different seedling
densities. In the west slope of Cangshan Mountain in Yunnan Province, there were 256 seedling quadrats set up in
four plots with different seedling densities. The seedling data from 2020 to 2022 were collected and analyzed with
a linear mixed model. The results showed that the average survival rate of seedlings was affected by functional
trait diversity and phylogenetic diversity, and functional trait diversity and phylogenetic diversity had significant
positive effects on the average survival rate of seedlings in low seedling density plots. The average growth rate of
seedlings was mainly affected by phylogenetic diversity and environmental filtration, and the phylogenetic
diversity had a significant negative effect in high seedling density plots. Low quadrat slope and high soil moisture
were the key factors for seedling growth. The standardized phylogenetic diversity index was high in the plots with
low seedling density, while the functional dispersion index was high in the plots with high seedling density. So,
these would provide a new perspective and method for understanding and predicting seedling dynamics, and also

provides practical guidance for forest restoration and protection.
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Table 1 Summary of 4 forest plots in west slope of Cangshan Mountain

et ZE (N) 4 (B) ARPRER W W A Y
Plot  Longitude Latitude Type of forest Aspect Slope (°) Dominant species Density (ind./m?)
A 25.698940° 100.043748° T EERI A Semi-humid i) 17~47 R 0.182
evergreen broad-leaved forest Southwest Dalbergia mimosoides
B 2570109° 100.04568° LB IER SFEMHL Middle mountain  PH]b 20~60 i LR 0.735
moist evergreen broad-leaved forest Southeast Quercus spinosa
C  2570135° 100.04787° LB IER SFEM#L Middle mountain  PHR 26~63 B IEE 0.717
moist evergreen broad-leaved forest Southwest Deutzia discolor
D  25.70286° 100.05250° LR SRR AR Middle mountain [l 8~42 IKEAR 0418
moist evergreen broad-leaved forest Southwest Viburnum cylindricum
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W2 FE 18 3% (HOBO U23 Pro v2, Onset Computer
Corporation, USA).
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Australia), RN 5 ecmB3, FEREANSIERE T A0
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Table 2 Plot parameters of environmental factors

B B3R E . IR DGR BEAT R . 1R
BT 2 BN E, RS TEE 2)A
BIEET R, BT IREETR.

- etk KA A i ik A ¥ g 421§ Total ER U
Plot Elevation Mean annual Mean temperature of the ~ Mean temperature of the  Total nitrogen phosphorus Total carbon
(m) temperature (‘C) warmest month (C) coldest month (C) 1% (mg/kg) 1%
A 2296 135 17.2 7.2 1.18+0.18 1 679£86 17.64+3.33
B 2503 12.2 15.5 6.4 1.20+0.14 1 530+99 19.26+1.34
C 2612 11.8 15.3 5.8 0.88+0.15 902+81 14.9442.20
D 2895 10.2 14.1 4.1 1.10+0.07 1116+72 16.70+0.83
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B 120202022 4F 4 AR R F (AR S04 . Light: Y6 SWC: 38R STE: 3R A, Slope: BEHEE; *: P<0.05; **: P<0.01; ***: P<

0.001-

Fig. 1 Pearson correlation analysis of environmental variables in four plots in 2020—2022. Light: Light; SWC: Soil humidity; STE: Soil temperature; *: P<0.05;

**: P<0.01; ***: P<0.001.

3 FEh 2020—2022 AEFR B T A 0T
Table 3 PCA of plot environmental factors in 2020—2022

) P A
ﬁfli% Envirﬁii{tiriable PCAL PCA2 iéli? Enviri—fieiztiriable PCAL PCA2
A JEI Light —-0.542 0.417 C JGHE Light —0.552 —-0.032
THERSE Soil humidity -0.006 -0.813 TIERE Soil humidity 0.435 0.575
43R Soil temperature 0.642 0.002 +HEEE Soil temperature 0.658 -0.072

iR Slope 0.542 0.406 Y Slope 0.271 —0.814

AR B fi# B Proportion of variance 53.880 34.000 AR B fif# F% Proportion of variance /% 35.100 26.060

B &M Light ~0.663 0.194 D StH Light ~0.487 0.434
THERSE Soil humidity 0.628 0.329 TIERSE Soil humidity -0.310 —0.895
+IEIEZE Soil temperature 0.349 -0.479 THEIRSE Soil temperature -0.588 0.014

iR Slope -0.212 0.790 Y FE Slope 0.566 —0.101

AR F:f# B Proportion of variance /% 42.410 25.390 A7 5 fi# B¢ Proportion of variance /% 62.670 22.480

7E 2020—2021 4EH A X (A N, FEHL A BEE R
G0 R B BE RS I N2 B P YA R R N . 4
WA FOEMR, B, EHERE. JE)
STREHL B A C (40T T I A7 30 %A B & 5. b
EHURIERZ R RGUR B E S 380, #ih D
MG IAETE R R M. 7E 2021—2022 3%

BN, RARGKE Z L D %)
KI5 R AR IR (B 2),
2.2 WEEEEKERR W

1E 2020—2021 A XA P, 4 FRERs s A
FAE 4 ME R AEE . 75 2021—2022 4
WAEXEIN, BEERSGKEHEBIGM, i B M
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Environmental PC2 axis

FREEE RS S b — i

Environmental PC1 axis

IHREM AR R |

Functional dispersion index

PR R Gk B AR A L
Standardized effect size of
phylogenetic diversity index

] 2 20202022 FEL T IFTE R RE B 20202021 4F; ¥ 2021—2022 4F;

s A T ) 22 3k
FEHIA Plot A FEHLB Plot B FEHC Plot C FEHD Plot D
-+ "
& F =, -
1 1 i 1 1 1 1 i L 1 1 1 i L 1 1 1 1 1
-10 =05 0 05 10 -05 -025 0 025 05 -05 -025 0 025 05 0.5 -025 0 025 05

15570 224 Coefficient estimate

[ FE: P<0.05. FIA

Fig. 2 Coefficient of average survival model of seedlings in 2020—2022. Orange: 2020—2021; Blue: 2021—2022; Circle: P<0.05. The same below
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32020—2022 F4 P BIEK B R AL
Fig. 3 Coefficients of the average growth model of seedlings in 2020—2022
4 bR RGR B SRR T e 2 B IR B AR A L
Table 4 Changes in standardized phylogenetic diversity index and functional dispersion index
B4 Index Bfdh Plot 2020—2021 20212022 840 Index Fffh Plot  2020—2021  2021—2022
IREfC RS R B AR A 0.22+0.20 0.53+0.03 DhRes it 4 4 A 0.1120.11 0.09+0.09
Standardized effect size of B 0.100.12 0.08£0.13 Functional dispersion B 0.7320.11 0.7240.11
phylogenetic diversity index index
C —0.18+0.11 —0.18+0.11 C 0.79+0.12 0.79+0.12
D 0.13+0.13 0.2240.12 D 0.58+0.12 0.560.11
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