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Study on the coexistence of Fagaceae in the

evergreen broad-leaved forest of Malipo

LUO Rui, CHEN Xi, YANG Kehan

(Yunnan Key Laboratory of Plant Reproductive Adaptation and Institute of Evolutionary Ecology and Biodiversity, School of

Ecology and Environmental Science, Yunnan University, Kunming 650500, China)

Abstract [ Objective] Investigating and analyzing the structure and dynamics of Fagaceae community in
the subtropical evergreen broad-leaved forest of Malipo is important for exploring the coexistence mecha-
nism and dominance of Quercus, Lithocarpus, and Castanopsis. This study provided an empirical study
for understanding Fagaceae coexistence. [ Methods] We set four 600 m” plots in the Malipo natural reserve
in May 2021. Excel 2019 and SPSS 25. 0 software were used to analyze the dominant group by both indi-
vidual number and basal area, and make static life table and survival curve to understand the differentiation
among different genera and their coexistence mechanisms. [ Results] (1) The average basal area of Fagace-
ae and Lithocarpus were 57.04% and 32. 82% , which made them the dominant family and genera, respec-
tively. (2) The diameter class distribution of the three genera was all barrel-shaped, with small proportion
of seedlings and large trees (17. 43%) and large proportion of small- and middle-sized trees (82.57%). (3)
The survival curves of the three genera all fitted the Deevey-Il type. The mortality of Quercus and Castanopsis
species was increased with increasing in diameter class, whereas after becoming saplings, Lithocarpus spe-

cies become stablized. [ Conclusion] Fagaceae, especially Lithocarpus, is the dominant group in the ever-
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green broad-leaved forests of Malipo. The differentiation in community dynamics, species distribution,

and diversity among these three genera are important reasons for their coexistence and dominance.
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Table 1 Table of diameter class structure division
B /cm M 4% /cm (EE A S B
Tree height Diameter at brest height Diameter class Growing period Age class
<50 - I 41 Seedling 483 Juvenile
=50 <2.5 Il 4 # Sapling 4 Juvenile
=50 [2.5,7.5) il B Mid-tree % B Medium stage
=50 [7.5,22.5) N hk Mid-tree A Medium stage
=50 [22.5,45.0) V R Mid-tree A HA Medium stage
=50 =45 Vi KM Tree Z# I Old stage
W BER T 50 em (AR AR
Note: Tree height is less than 50 cm in unmeasured diameter at brest height.
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Table 2 Species abundance and basal area of four quadrats

FEH Quadrat YyFh Species %% Abundance i 25 W7 1 B/ cm? Basal area

H ¥ Helwingia japonica 18 7.26

Y3 Viburnum dilatatum 11 452,54

F UM Reinwardtia indica 4 0.00

E4F Ardisia japonica 4 0. 00

WK Oreocnide frutescens 2 24.91

M Zanthoxylum bungeanum 2 18.91

JUFT Psychotria asiatica 2 39. 25

R 1 H &5 Tirpitzia sinensis 37 698. 00
Quadrat 1 W T Luculia pinceana 28 290.17
TNEH Y Fh Araliaceae sp. 17 84. 89

BRI R Lauraceae sp. 7 392.74

Likk Lithocarpus glaber 6 3 785.38

i Macaranga tanarius var. tomentosa 2 86.55

Z Wk 2= Rhamnus sargentiana 1 0.00

#H X Quercus glauca 1 176. 63

HAlh Other 14 129. 35

PR Bl Rubiaceae sp. 10 209. 82

WM Zanthoxylum bungeanum 4 0. 00

WA Pittos porum tobira 3 3. 14

HIEM Helwingia japonica 3 0. 00

JUHS Psychotria rubra 2 3. 80

L e Ardisia japonica 1 0. 00

HE Y Tirpitzia sinensis 33 926. 61

eI G AR Lithocar pus balansae 14 3038.15

FH X Quercus glauca 13 5125.21

TIMEY FE Araliaceae sp. 13 2481. 32

MF 5 Archidendron robinsonii 11 1 345.45

KB F Euphorbiaceae sp. 6 591. 42

HT % Luculia pinceana 6 42. 40

¥ Elaeocarpus decipiens 5 559. 56

Z Wk 2= Rhamnus sargentiana 4 63.74

KI5 2 R Aglaia edulis 4 47.74
Quadrat 2 Ti¥E Lithocarpus glaber 4 2 675. 61
R Fh Meliaceae sp. 3 519. 34

A Eriobotrya japonica 3 658. 47

W Machilus nanmu 3 546. 74

HE Castanopsis chinensis 3 2 291.57

BRW Actinodaphne forrestii 2 786. 88

EMEHYI R Anacardiaceae sp. 2 69. 46

KL Ilex macrocarpa 1 459. 26

JHB BB Artocarpus petelotii 1 128. 61

L i Ligustrum lucidum 1 7.07

Z B Fh Moraceae sp. 1 0. 00

& Rhamnus davurica 1 73.86

L4 Macaranga tanarius var. tomentosa 1 0. 00

S48 Heynea trijuga 1 135.71

HAh Other 3 416. 91

W& KB Sabia japonica 3 80. 24
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%3 2 Continued table 2

#EF Quadrat YyFf Species %% Abundance i 25 U6 T A /em® Basal area
PEFREL Y Bl Rubiaceae sp. 14 88. 06
H ¥ Helwingia japonica 7 6.28
S AF Myrsine stolonifera 4 7.07
I Viburnum dilatatum 2 0. 00
K Oreocnide frutescens 1 0. 00
A4S} Paeonia delavayi 1 0. 00
fi#F Lithocarpus glaber 23 1623.72
Z kB2 Rhamnus sargentiana 17 26. 41
HE Y Tirpitzia sinensis 14 134.4
Ll Ligustrum lucidum 10 0. 00
FH X Quercus glauca 10 1 476.59

T3 HE Castanopsis chinensis 9 492.01
Quadrat 3 . Melia azedarach 6 116. 87
TINEY FE Araliaceae sp. 6 0. 00
FRM Actinoda phne forrestii 3 8.55
BRI RN Anacardiaceae sp. 3 160. 52
A Machilus nanmu 3 91.29
FFPFH Moraceae sp. 3 96. 77
I ZE BRI FP Cornaceae sp. 3 7.54
BB TP B Artocarpus petelotii 2 316. 06
WHEW Platycarya strobilacea 1 34.19
AR Fh Aceraceae sp. 1 125.75
Wi Diospyros kaki 1 0. 00
88 Heynea trijuga 1 46. 39
2% Rubus chingii var. suavissimus 7 266. 23
BB AE Enkianthus quinqueflorus 12 184. 94
NS 1llicium verum 37 44,56
LA Pieris japonica 19 586. 72
A5 Ilex chinensis 14 228.99
WG HE Lithocarpus truncatus 12 488. 66
Al Machilus pingii 10 714. 49
Z AR Lithocarpus polystachyus 8 53. 87
b5 4€ Dipentodon sinicus 7 421.98
#E Castanopsis chinensis 5 1 496. 25
i Diospyros kaki 4 185. 46
Qﬁ(ﬁ&i 1 =M Acer buergerianum 3 8.32
A Machilus yunnanensis 2 918.58
WA R4 Aceraceae sp. 2 168. 49
AT Litsea pungens 2 15.58
25 B Fh Theaceae sp. 2 254. 25
W B Machilus chrysotricha 1 37.37
HHRAK Paramichelia baillonii 1 356.15
AK2ZBH) M Magnoliaceae sp. 1 220.77
Z B Fh Moraceae sp. 1 0.00
EhF K Rhus chinensis 1 174. 28
fi#k Lithocarpus glaber 1 28. 26

HiAtlh Other 1 51.00
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Table 3 Number and proportion of Fagaceae and non-Fagaceae in four quadrats
REFF AMAEL Individual number AAEE /¥ Individual proportion
Quadrat FibRIR Lithocarpus  HEJE Quercus  #5J8 Castanopsis 7534 %} Fagaceae  E7%31 8 Non Fagaceac
#4 1 Quadrat 1 6 1 0 4. 49 95.51
#4 2 Quadrat 2 18 13 3 20. 60 79. 39
)5 3 Quadrat 3 23 10 9 28.97 71.03
#J5 4 Quadrat 4 21 0 5 16. 99 83.01
SEIYH Average 17 6 4,25 17.76 82.23
T4 aMHEFEIRNETIRGSHEREESE
Table 4 Basal area and proportion of Fagaceae and non-Fagaceae in four quadrats
Sy KA #7571 Quadrat 1 #7757 2 Quadrat 2 ¥:J5 3 Quadrat 3
Classification WRITEE eom®  GH/Y MEBE R em® /Y WRWER e’ NH/Y
Indicator Basal area Proportion Basal area Proportion Basal area Proportion
FARRIE Lithocar pus 3785 61.18 5 714 24,54 1624 33.43
¥RE Quercus 177 2. 86 5125 22.01 1476 30. 38
¥J® Castanopsis 0 0. 00 2292 9. 84 492 10.13
73} Fl Fagaceae 3962 64. 04 13 131 56. 39 3592 73.94
k52 3Bl Non-Fagaceae 2 225 35.96 10 157 43.61 1 266 26.06

FJ7 4 Quadrat 4

S Mean

P
e WEWER e’ AI/% MERER em® /%
° Basal area Proportion Basal area Proportion
AR Lithocarpus 837 12.12 2 990 32.82
¥R Quercus 0 0. 00 1694 13.81
¥ )& Castanopsis 1 496 21.67 1070 10. 41
723 Bl Fagaceae 2 333 33.79 5 755 57.04
b on-Fagaceae 4 57 66. 4 555 42.96
Ak 73} Non-F 2 21 2

T8 - 503 BHE 4R R HRJR A% R 2 A

Note: Fagaceae represents the sum of Lithocarpus, Quercus, and Castanopsis.
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Fig. 1 Diameter class distribution of trees in four quadrats
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Fig. 2 Diameter class distribution of Fagaceae trees in four quadrate
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Table 5 Static life table of Lithocarpus, Quercus and Castanopsis in Fagaceae

il ERH s
Species Growing Diameter A,  a, L, InZ, d, q. L, T, e, K, S,
period class
4 # Seedling 1 11 29 1000 6.91 379 0.38 810 2569 2.57  0.48  0.62
4B Sapling 1 22 18 621  6.43 103 0.17 569 1759 2.8  0.18  0.83
LR it Mid-tree Il 11 15 517 6.25 103 0. 20 466 1190  2.30  0.22  0.80
Lithocarpus gy Mid-tree N 19 12 414 6.02 103 0.25 362 724 1.75  0.29  0.75
it Mid-tree \ 5 9 310 5.74 103 0.33 259 362 1.17  0.41 0. 67
KB Tree Vi 0 6 207 5.33 — — 103 103 0.50 — —
i Seedling 1 7 7 1000  6.91 143 0.14 929 3215  3.22  0.15  0.86
R Sapling 1l 7 6 857  6.75 143 0.17 786 2286 2.67  0.18  0.83
I R Mid-tree ik 2 5 714 6.57 143 0. 20 643 1500 2.10 0.22 0. 80
Quercus R Mid-tree \§ 4 4 571 6.35 142 0.25 500 857 1.50 0.29 0.75
il Mid-tree v 3 3 429 6.06 286 0.67 286 357 0.83 1.10  0.33
KM Tree W 1 1 143 4.96 — — 71 71 0.50 — —
4 Seedling 1 0 7 1000  6.91 143 0.14 929 3215  3.22  0.15  0.86
4)# Sapling 1 4 6 857  6.75 143 0.17 786 2286 2.67  0.18  0.83
R i Mid-tree Il 5 5 714 6.57 143 0. 20 643 1500 2.10  0.22  0.80
Castanopsis  uf Mid-tree \ 4 4 571 6.35 142 0.25 500 857  1.50  0.29  0.75
i Mid-tree \ 4 3 429 6.06 286 0.67 286 357 0.83  1.10  0.33
K Tree Vi 0 1 143 4.96 71 71 0.50

A, FED LR DB, FEE DB B AL RS WS RBG L, AR AR AR ARG In 1 BR AR AR 16 AR B0 B 2R X8
d,. a2~z +1 BRI IET- B g, WREREMIET R L, FHAENMEEGT, . » REBBEE 2 BRI MEREE e, MRE
A K, HER:S,. FiE%,

Note: A, , actual number of survival within a quadrat. a,, number of survival after smooth transformation. /,, number of survival after
standardization. In [, , number of survival after natural logarithm standardization. d, , standardized death number from x to x +1 diameter

, the average number of surviving individuals. T, , total number of individuals from x diameter class

x x

class. ¢, » standardized mortality rate. L

to over o diameter class. e, , individual life expectancy. K, , extinction rate. S, , survival rate.
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Table 6 The test model of survival curves of Lithocarpus, Quercus, and Castanopsis in Fagaceae

Yy LA H AR R? P P 170 2 m
Species Fitting model Fitted equation Survival curve type
FAR N,=Nge ™ N, =7.20d4e """ 0.98 188. 77 0. 000
AR ) Deevey- Il

Lithocarpus N, =Ny " N,=7.031z 1 0.91 42.43 0. 003

R N,=Nge ™ N,=7.621¢ *%8* 0.79 15. 42 0.017

Qu/e‘r'c'lu\' —y o a3 Deevey- I
e N,=N,z " N,=7.285¢ ¥ 0.61 6.27 0.066
o N,=Nge ™ N, =7.621e "8 0.79 15. 42 0.017

_ Deevey- I
Castanopsis N,=Nyz " N,=7.2850 "% 0.61 6.27 0. 066

T P20, 05, WA A 400 A 45 U IR JE 40 12 36 305 P<<0. 05, BLITLLA SR (AT GE 124 8 L, S4B 807 B 1 R? (SR F ¥R TR R

I, 48 BO7 B UL O R A

Note: P>>0. 05 indicates the fitting results had no statistical significance. P <C0. 05 indicates the fitted model is statistical significance.

When R? and F of the exponential equation are bigger than the power-exponent equation, the exponential equation has the best fitting effect.
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