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Structure and Composition of Eucalyptus-broadleaved Compound Forest
with Different Fucalyptus Densities

WANG Feng' SU Yongxin® GONG Yiguang' XU Mingfeng’
HE Chunmei’  LIANG Yuxing ~ WANGKai' LI Chunyong'
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Laboratory of Silviculture, Protection and Utilization / Guangdong Academy of Forestry, Guangzhou, Guangdong 510520, China )

Abstract Eucalyptus spp. is one of the most important fast-growing tree species in south China. Due to
long-term plundering management, eucalyptus forest had been confronted with a series of ecological problems,
such as soil degradation, serious diseases and declining biodiversity. It is a beneficial attempt to balance economic
benefit and ecological benefit to build eucalyptus-broadleaved compound forest. In this study, we investigated
eucalyptus-broadleaved compound forests in western Guangdong province, analyzed the stand structure, species
composition and stand differences under different eucalyptus densities, and then screened eucalyptus-broadleaved

compound forests with more stable stand structure, higher biodiversity and better forest growth. The results
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showed that, in low eucalyptus density forest, the naturally refreshed species were dominant, and Cratoxylum
ligustrum, Bridelia tomentosa, and Microcos paniculata were the main pioneer species. In high eucalyptus density
forest, planting tree species were dominant, such as Eucalyptus urophyllaxE.grandi and Cinnamomum camphora.
The closer the eucalyptus density was, the smaller the difference in family, genera and species composition was,
and vice versa, the larger the difference was. There was no significant difference in species richness and individual
density among different eucalyptus densities, but there were significant differences in basal area, average height
and average DBH. In terms of size distributions, with the increase of eucalyptus density, the size distributions
developed from inverse J-shape to peak-shape. The low density eucalyptus forest had a stable replacement of
natural forest, but it was in an earlier succession stage. High eucalyptus density could reach the maturity stage
earlier. It was at a higher stage of succession and had more abundant wood resources.

Key words eucalyptus density; eucalyptus-broadleaved compound forest; eucalyptus-broadleaved mixed

forest; stand structure; species composition
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Table 1 Species composition and individual number of dominant families under different eucalyptus densities

R i YA YIFECE 73 1L /% AL AMRECE 5L 1%
Eucalyptus Al Family Number of Percentage of Number of Percentage of
density Species species individuals individuals

& 4 226 B+ Hypericaceae 1 2.70 316 30.53
Low K% &l Euphorbiaceae 5 13.51 118 11.40
AR Tiliaceae 1 2.70 109 10.53

4R} Lauraceae 2 5.41 99 9.57

ZF} Moraceae 4 10.81 74 7.15

MW Bl Anacardiaceae 3 8.11 74 7.15

fii#} Ulmaceae 1 2.70 60 5.80

B4 IR Myrtaceae 1 2.70 59 5.70

LLIZ5#} Theaceae 2 5.41 24 2.32

%P} Rutaceae 2 5.41 19 1.84

F2=Fl Rhamnaceae 1 2.70 17 1.64

H 4 #21kF Hypericaceae 1 2.50 211 19.56
Medium B4 IR Myrtaceae 2 5.00 205 19.00
1R} Lauraceae 3 7.50 152 14.09

K% Al Euphorbiaceae 4 10.00 119 11.03

AR Tiliaceae 1 2.50 70 6.49

27 P} Rutaceae 3 7.50 48 4.45

fii#} Ulmaceae 2 5.00 48 4.45

523}l Fagaceae 2 5.00 40 3.71

G2 Hamamelidaceae 1 2.50 32 2.97

11Z5%} Theaceae 1 2.50 30 2.78

Pl Moraceae 3 7.50 28 2.59

] Bk 4 U Myrtaceae 1 3.23 234 32.77
High HiR} Lauraceae 3 9.68 93 13.03
KAl Euphorbiaceae 5 16.13 76 10.64

4 22k Bl Hypericaceae 1 3.23 63 8.82

faiFl Ulmaceae 1 3.23 63 8.82

AL Tiliaceae 1 3.23 57 7.98

111458} Theaceae 1 3.23 32 4.48

24P} Rutaceae 2 6.45 17 2.38

HABEEL Juglandaceae 1 3.23 17 2.38

FUJE} Araliaceae 1 3.23 15 2.10

ZF} Moraceae 2 6.45 13 1.82

(51.22%), Hc g B9 2 K vs 1 vs B (58.7% ).
WA 22 ok R, Ak SR 22 S A —2.
SBE R, FER R 2L Sk, P ERHE R Y

ZESPEBREEE R (£ 4),

AN TRIREE AR 585 BT 045 F R o 22 R P Y 22

SN 5 Froas, ATRUR AN R R R 3 R bR B
Yy b F BRSO AT 3 25 5, L v
TR, CFH L R AR A I B 2R S (P<
0.01). NZHE B IIMIEERMTE, AR #HE
G TE] B s I R . P AR A R L AR
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Table 2 Species composition and individual number of dominant genus under different eucalyptus densities

gffajlj{i%s J& Genus %ﬁlﬁ AR I % Nj:rzfj& of /I\{Z'giﬁﬁﬁtt. %

density Species  Percentage of species individuals Percentage of individuals

1% W AKIE Cratoxylum 1 2.70 316 30.53

Low AU E Microcos 1 2.70 109 10.53

&M )& Bridelia 1 2.70 105 10.14

1% )& Cinnamomum 2 5.41 99 9.57

VA& Ficus 4 10.81 74 7.15

FME Celtis 1 2.70 60 5.80

¥ )& Eucalyptus 1 2.70 59 5.70

)& Toxicodendron 1 2.70 57 5.51

AAii)& Schima 1 2.70 19 1.84

HE MR Sageretia 1 2.70 17 1.64

WAEWE Liguidambar 1 2.70 12 1.16

=] #HAEKIE Cratoxylum 1 2.50 211 19.56

Medium VIR Eucalyptus 1 2.50 201 18.63

1 & Cinnamomum 2 5.00 149 13.81

+ 2@ Bridelia 1 2.50 112 10.38

W AR & Microcos 1 2.50 70 6.49

FNE Celtis 1 2.50 44 4.08

#EJ® Castanopsis 2 5.00 40 3.71

WEWE Liguidambar 1 2.50 32 2.97

R4 Evodia 2 5.00 31 2.87

K@ Schima 1 2.50 30 2.78

¥5J& Ficus 3 7.50 28 2.59

= ¥i¢J& Eucalyptus 1 3.23 234 32.77

High HAJE Cinnamomum 2 6.45 92 12.89

+ %W @ Bridelia 1 3.23 67 9.38

RS Cratoxylum 1 3.23 63 8.82

kMR Celtis 1 3.23 63 8.82

WA J& Microcos 1 3.23 57 7.98

A )& Schima 1 3.23 32 4.48

W& Engelhardtia 1 3.23 17 2.38

T8t L8 i Schefflera 1 3.23 15 2.10

V&JE Ficus 2 6.45 13 1.82

RAHE Evodia 1 3.23 9 1.26
FERITC % 255, HARMIPIPT LA 35 25 57 — P OR T R 2 R A A AR AR G S A N ] 1
BE&E MR B B B T, MR RIS T AR S B, Hodb, IR X IR AR B R AR AR
[N B eI EN S S i1 MR ) AL, BEHTHTER RAF, R
2.4 AEERNEE THREREREN MO aE R e 5 AEROIROL R AP a3, mei %

RRAHE R WM B R IE R 8 R RS BRI, SRS TR AR R TT



88 Mol 5 3B RE ¥ 2021 4F 12 45 37 5455 6 1Y

& 3 AEENEE T AEMFEN

Table 3 Dominant species composition under different eucalyptus densities

i8R 2 B
e 4 Smocics gl ME RN xpenr AOBE ARGERE TR
P P Abundance Frequency /%RA /%RF /%RB /%IV
density coverage
fik Efﬁli?k . 316 11 7267 30.53 7.19 14.90 17.54
Low Cratoxylum ligustrinum
7
. iy 86 11 12 251 8.31 7.19 25.12 13.54
Cinnamomum camphora
FEEL L
Eucalyptus urophylla <E.grandi 59 9 8 305 5.70 5.88 17.03 9.54
+ W Bridelia tomentosa 105 11 4001 10.14 7.19 8.21 8.51
It
. i +. 109 7 2 885 10.53 4.58 5.92 7.01
Microcos paniculata
AFf Schima superba 19 6 5030 1.84 3.92 10.31 5.36
¥ Celtis tetrandra 60 9 1914 5.80 5.88 3.92 5.20
X MHE Ficus hispida 58 10 1214 5.60 6.54 2.49 4.88
WHERT Toxicodendron 57 10 258 5.51 6.54 0.53 4.19
. Wi " 13 4 1 668 1.26 2.61 342 2.43
Cinnamomum burmanii
h FRE#E
Medium  Eucalyptus urophylla <E.grandi 201 14 36 260 18.63 8.14 37.77 21.51
. i 115 14 19 339 10.66 8.14 20.15 12.98
Cinnamomum camphora
Eﬁl:?k . 211 12 5492 19.56 6.98 5.72 10.75
Cratoxylum ligustrinum
TR Bridelia tomentosa 112 14 6227 10.38 8.14 6.49 8.34
It
. ey +. 70 11 1794 6.49 6.40 1.87 4.92
Microcos paniculata
FMR Celtis tetrandra 44 11 2716 4.08 6.40 2.83 4.43
. a . 34 8 4 644 3.15 4.65 4.84 4.21
Cinnamomum burmanii
AAaf Schima superba 30 3 3991 2.78 1.74 4.16 2.89
A B 32 4 2319 2.97 2.33 242 2.57
Liquidambar formosana
%ﬁ’lﬁﬁm 17 7 1128 1.58 4.07 1.17 2.27
Zanthoxylum avicennae
[ FEFE
High Eucalyptus urophylla <E.grandi 234 9 39 381 32.77 7.50 51.34 30.54
7
. iy 58 9 9539 8.12 7.50 12.44 9.35
Cinnamomum camphora
AAaf Schima superba 32 6 8 645 4.48 5.00 11.27 6.92
2B Bridelia tomentosa 67 9 2 737 9.38 7.50 3.57 6.82
Eﬁl:?k . 63 8 2715 8.82 6.67 3.54 6.34
Cratoxylum ligustrinum
FNH Celtis tetrandra 63 7 2952 8.82 5.83 3.85 6.17
I
. ey f, 57 8 2260 7.98 6.67 2.95 5.87
Microcos paniculata
. Wi . 34 7 3383 4.76 5.83 4.41 5.00
Cinnamomum burmanii
I RAIA
Scheffiera octophylla 15 5 738 2.10 4.17 0.96 2.41
BfEALI 8 6 480 1.12 5.00 0.63 2.25

Zanthoxylum avicennae
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Table 4 The difference of family, genus and species of eucalyptus—broadleaved compound forest under different
eucalyptus densities

W2 Eucalyptus density

fifhr Index % vs % vs Hovs % vs 1 vs
Low vs Medium Low vs High Medium vs High Low vs Medium vs High
HHFFHEL
Number of the same families 21 16 20 16
SR
Total number of families 27 28 28 29
NNES (=Y 0,
ﬂ.éfjﬁj.f e % 22.22 42.86 28.57 44.83
Families differences
HH I J 2
Number of the same genus 25 20 24 19
SR EL
Total number of genus 42 4l 40 46
=3Vl
Rz /% 40.48 51.22 40.00 58.70
Genus differences
AR
Number of the same species 27 21 = 20
SRR
Total number of species >0 47 46 33
TP ZE A /%

Species differences 46.00 55.32 45.65 63.64

* 5 T EEMEE TRIARERTY S FEERME
Table 5 The difference of structure and species diversity of eucalyptus—broadleaved compound forest under different
eucalyptus densities

Fa47 Index Ik Low 71 Medium = High P {H P value
Y IE e

Species richness

ANMREERE /(- 400 m?)

1391+ 049 a 1229 + 0.71 a 13.33 + 0.60 a 0.177

Stem density 94.09 + 11.30a 77.07 + 7.54a 79.33 + 6.21a 0.339
Eﬁ%ﬁ;ﬁﬁ; m 443326 + 2842 6856.73 + 659.31b 8522.82 + 693.62 b 0.000
Atﬁiri fgﬁt 6.61 + 0292 10.05 + 0.63 b 12.16 + 036 ¢ 0.000
i:v?ggﬁ)gg 6.52 + 0.44a 9.54 + 0.63b 10.44 + 029b 0.000

e AR P mMER R 0 ~ 10 B /400 m” | 11 ~ 20 £k /400 m”, 21 ~ 35 k /400 m”.
Note: Low, medium and high respectively indicate that eucalyptus densities are 0 ~ 10 plants/400 m~, 11 ~ 20 plants/400 m™ and 21
~ 35 plants/400 m™.
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Note: low, medium and high respectively indicate that eucalyptus densities are 0 ~ 10 plants/400 m™, 11 ~ 20 plants/400 m™ and 21 ~

35 plants/400 m”.

B 1 FE&H 2 E T REAREI2R %454 Figure 1 DBH structure of eucalyptus-broadleaved compound forest under
different eucalyptus densities

R 6 EEWEE THEAMEEZE %57 Table 6 DBH distribution of eucalyptus—broadleaved compound forest under
different eucalyptus densities

1% Low 71 Medium 1% High
Bjem g MREES% MR MREESE MRS MARBIETAE %
DBH class  Nymber of Percentage of Number of /% Percentage of ~ Number of Percentage of
individuals individuals individuals individuals individuals individuals
1~7 734 70.92 507 46.99 257 35.99
8§~ 15 238 23.00 407 37.72 315 44.12
16 ~27 61 5.89 163 15.11 141 19.75
= 28 2 0.19 2 0.19 1 0.14
TE: AR . B FOREAM B R 0 ~ 10 ¥R /400 m? . 11 ~20 /400 m?. 21 ~ 35 ¥k /400 m”.

Note: low, medium and high respectively indicate that eucalyptus densities are 0 ~ 10 plants/400 m~, 11 ~ 20 plants/400 m™ and 21 ~

35 plants/400 m™.
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