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Effects of different afforestation modes on diversity of undergrowth
plants in Eucalyptus plantations
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Abstract; [Objective] This study investigated the characteristics of plants diversity and its correlations
with forest habitat factors in different afforestation modes to provide basis for scientific cultivation and sus-
tainable management of Eucalyptus plantations. [Method)] The research employed typical plots to investi-
gate the undergrowth vegetations in the Eucalyptus forests with five afforestation modes (mixed forest of

Eucalyptus and Dalbergia odori fera ,mixed forest of Eucalyptus and Parashorea chinensis, mixed forest
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of Eucalyptus and Erythrophleum fordii, mixed forest of Eucalyptus and Castanopsis hystriz) in the
Dagingshan Forest Region in Pingxiang, Guangxi and thirty plots (6 plots in each forest) with area of 20
m X 30 m(three plots,5 m>X5 m) were setup. The species composition of every plant community,degree of
superiority,diversity index and relation to environmental factors were analyzed. [Result] There were 76
species of undergrowth plants belonging to 68 genera and 42 families across FEucalyptus plantations,and 15
shrubs and 18 herbs plants occupied the dominant positions. The species composition and distribution were
quite different among different afforestation modes. The numbers of shrub dominant species in mixed forest
of Eucalyptus and P. chinensis (10 dominant species) ,mixed forest of Eucalyptus and E. fordii(11 domi-
nant species) and mixed forest of Eucalyptus and C. hystriz (10 dominant species) were larger than that of
Eucalyptus pure forest (6 dominant species) and mixed forest of Eucalyptus and D. odori fera (7 dominant
species). The number of herb dominant species was not significantly different. There was no significant
difference in the evenness index of undergrowth plants among the five afforestation modes (P>>0. 05). The
shrub diversity indexes showed the trend that mixed forest of Eucalyptus and P. chinensis, mixed forest of
Eucalyptus and E. fordii and mixed forest of Eucalyptus and C. hystrix were larger than Fucalyptus pure
forest, mixed forest of Eucalyptus and D. odori fera,while those of the herb layer diversity index were re-
versed. The forest habitat factors, especially canopy density, soil water content, had significant impact on
plant diversity (P<C0. 05). [Conclusion]) Different afforestation modes had significant impacts on under-
growth plant diversity of Eucalyptus plantations,and comprehensive comparison suggested that mixed for-
est of Eucalyptus and Parashorea chinensis as well as Erythrophleum fordii and Castanopsis hystrix were
better than pure Eucalyptus plantations.

Key words: Eucalyptus artificial forest;plant diversity;afforestation mode;forest management
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Table 1 Basic information of sample plots in Eucalyptus plantations with different afforestation modes
TR g o 2 1 y . HBHARE PR/ em PEHME/m o A Yl 1) YR/ ()
h . M/ a . P/ m
Afforestation Species Canopy Average  Average tree . Slope Slope Slope
.. Age ; . Altitude o .
modes composition density DBH height position aspect gradient
HeRTA ik -
1 Eucalyptus 8 0.78 14.90 15. 04 287.5 Upslope and . 24
. Sunny slope
pure forest midslope
iR < I 7o b W
il Eucalyptus and 8 0.79 7.32 8. 84 258.9 Upslope and S Jope 28
Dalbergia odori fera midslope unny siope
FR R X B R AR "
il Eucalyptus and 8 0. 86 10. 50 10. 86 204. 4 . iF P BB 19
. . Midslope Half-sunny slope
Parashorea chinensis
BRI < A ik -
v Eucalyptus and 8 0. 89 10. 11 9.85 281.8 Upslope and Sunny slobe 23
Erythrophleum fordii midslope " v slop
R X £ AE iy S F b
V Eucalyptus and 8 0.93 13.39 11.82 260. 2 Midslope and 22

Castanopsis hystrix

downslope Half-sunny slope
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Table 2 Shrub layer species composition and important values of Eucalyptus plantations with different afforestation modes
W Fh # I YA/ % Important value
Species Family Genus 1 I m v vV

VG A Schima wallichii 1125} Theaceae K@ Schima 53. 27 69. 44 18.52

HER Macaranga denticulata K#k Bl Euphorbiaceae IfiL#d J& Macaranga 18.83  15.46  24.79
¥ Triadica cochinchinensis K ik B} Euphorbiaceae Y¥)@ Triadica 48. 64 53.87 19.11 7.74 19. 35
e Aporosa dioica K ik B} Euphorbiaceae REETR Aporosa 25.59 4.43 23.35

ST Psychotria asiatica 6 E Bl Rubiaceae JLA5 )/ Psychotria 8.86  43.76 16.62 12.15 21.83
F:Z 1l Maesa japonica 24 4Bl Ardisiaceae #2211 @ Maesa 14.93 7.61
BT Glochidion eriocar pum K ik B} Euphorbiaceae BT )8 Glochidion 21. 65 16. 28

HH#5 Ficus hirta Z B} Moraceae i@ Ficus 19. 68 46.98 2.54 17.49
ML B8 T Rubus alcei folius TRl Rosaceae T8 Rubus 14. 05
=M Melicope pteleifolia R} Rutaceae B4 JE Melicope 8. 45 23.87

K Clerodendrum cyrtophyllum LR Verbenaceae K@ Clerodendrum 6.97 3.23 19.72
F M4 46 Mussaenda pubescens 5 5Bl Rubiaceae E M4 8 Mussaenda 13.62 19.74 14.05
FEAMRBEM 3G Vernonia cumingiana %j B} Compositae BEM 3 & Vernonia 4.27 7.93

LM Smilax china P HF} Smilacaceae Y HE Smilax 11.56 3.03 17.18

B84 Cayratia japonica W% Rl Vitaceae

5855 )8 Cayratia 2.85 5.26 4.21

Te T MRS Abk s 1. MRS < B A B IR S b s T MW > R REIR S A s IV AR XA ARTR S V. My X 2L ME TR e bk . 3% 3.3k 4 .
Note: [ . Eucalyptus pure forest; [[ . Mixed forest of Eucalyptus and Dalbergia odori fera; [l . Mixed forest of Eucalyptus and Parashorea

chinensis; V. Mixed forest of Eucalyptus and Erythrophleum fordii; V. Mixed forest of Eucalyptus and Castanopsis hystriz. The

same for Table 3 and Table 4.
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Table 3 Herb layer species composition and important values of Eucalyptus plantations with different afforestation modes

Wy Fh pan I FHHAE /% Important value
Species Family Genus 1 I m v vV

FATH Microstegium fasciculatum — RSP} Poaceae ZFEAT )R Microstegium 56.84  38.56 13.21 6. 35 13. 86
FATE Miscanthus floridulus KAPB} Poaceae )8 Miscanthus 14.78 11.43 4.72 2.33 6.58
5 R1ER Cyrtococcum patens RAF} Poaceae 5B RIE Cyrtococcum 6.70 2.14  23.68 26.93 33. 84
¥EM B Thysanolaena lati folia KAF} Poaceae ki & Thysanolaena 19. 30 7.56 8.53
BBk Adiantum flabellulatum R % B Adiantaceae BRIk 8 Adiantum 2.86 6.73 2.30
KHLE Chromolaena odorata 3K} Compositae KHLELE Chromolaena 2.62 3.58 2.57
WRATM Lo phatherum gracile ARAF} Poaceae AT JE Lophatherum 2.04 6.48 21.94 12.09 23.18
2 5hjiE Pteris semipinnata JRE Wk Bl Pteridaceae R WK @ Pteris 4,74 3.28 7.12  13.87 2.32
W4V Lygodium japonicum M54 VP Bl Lygodiaceae W41 8 Lygodium 2.15 5.51 4.35 4.68

RT3 Dicranopteris linearis H %} Gleicheniaceae THJE Dicranopteris 5.97 3.16
JEE Arthrazon hispidus AZAF} Poaceae IRE R Arthraxon 2.24 4. 81

B Rk Adiantum flabellulatum 5 E Bl Blechnaceae YR8 Adiantum 3.46 2.14

& H 4G Bk Allantodia matthewii % 3% Bk Bl Athyriaceae kg Allantodia 4. 82 2.68 1.05
W R IEE Carex baccans VW HLR} Cyperaceae HEJE Carex 1. 83 3.12 1. 86

[ M-8 45 5k Lind saea orbiculata % b3 W% B} Lindsaeaceae i 46 R J@ Lindsaea 3.10 2.06
L B R Cyclosorus parasiticus 4 B % B} Thelypteridaceae Tk J& Cyclosorus 6.01 12. 24 7.28 18. 85
4B M) Cibotium barometz 72 Bk B Dicksoniaceae 4B 8 Cibotium 5.76 8.23 18.05

11 2% Dianella ensi folia B4R Liliaceae 11 )8 Dianella 3.82 4.94 6.35  4.69 2.47
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Afforestation modes
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A EAR AR R/ING S8k 3 7R AN R AR BN bk i) 25 53 & 25 (P<<0. 05) . &l 2 [d]

| . Eucalyptus pure forest; [[ . Mixed forest of Eucalyptus and Dalbergia odorifera; Il . Mixed forest of Fucalyptus and Parashorea chinensis ;

IV. Mixed forest of Eucalyptus and Erythrophleum fordii; V. Mixed forest of Eucalyptus and Castanopsis hystrix.

Different lowercase letters indicate significant difference among different Fucalyptus plantations (P<Z0.05). The same for Fig. 2
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Fig. 1 Shrub layer diversity of Eucalyptus plantation with different afforestation modes
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Fig.2 Herb layer plant diversity of Eucalyptus plantation with different afforestation modes
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SR RS 55 RIS DX A RIS RS DX 21 A TR S AR 1 AR AL A
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Table 4 Similarity coefficients of plant communities of Fucalyptus plantations with different afforestation modes

Afforjcé;ttktffnﬂ;nodcs ! I U v v
1 1
Il 0. 685 1
I 0.431 0. 459 1
I\ 0. 386 0.473 0. 704 1
V 0.418 0.415 0.679 0.734 1
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Table 5 Correlations between plant diversity and environmental factors of Eucalyptus plantations

with different afforestation modes

E7S e WEAKJZ Shrub layer A JZ Herb layer

Environmental factor H D J H' H D J H’
W3 Elevation 0. 347 —0.120 0. 328 0.235 —0.329 0.236 0.375 0. 348
ﬁﬁﬁﬁlﬂ&*‘: . 0.524 0.539 0.681" 0. 366 —0.762"* 0. 452 0. 376 —0.802" *
Canopy density
B E Slope degree 0.583 0.432 0.472 0. 584 —0.695" 0.524~ —0.548 0,737~

- J7E A gk %
J_t%%a,?](? 0.728* * 0.284" 0.524 0. 689" 0.563" 0. 283 0.091 0.668"
Soil moisture content

I

j:%éﬁif/\)ﬁil 0.171 0. 426 0. 325 0.242 —0.529*  —0.248 0. 327 0.414
Soil bulk density

o N
LB . —0.452 —0. 386 0.109 —0.358 —0.574 —0.215 0. 247 0. 534
Total porosity
=+ iy
?E}L%E . —0.478" —0.449~ 0. 000 —0.243" 0.524 0. 437 0.248 0.474
Capillary porosity

e
JEBEALERE 0. 389 0.471 0.278 0.374 0.577 0. 381 0. 442 0.473

Non-capillary porosity

Heox o AHEPER I 2 (P<T0. 01) 5 = A 26 3 (P<<0. 05) .,

Note; * * Correlation is significant at the P<C0. 01 level (2-tailed) ;

3 0 e

5 ol ek MoASE ) A ARE N AR R 2 A ) A B il
H, LR SRBHE Y R 2 e 22 00 A i BB ke g
N AR 7 1) E 28 20 B 2 » U AR N AR I R
HORHAE Wy LA Y R R R O YRR D B .
Forbr, SRR Sy KRR W0 78 BT A R N bk b 3
A I3 A A T OLFHHAL L 8 T %MK XA AR ok A
BORL ORI a2 A3 A BB R X ARy B B A
BORWFE M . BEAR Y A 2R 5 REZER
AL BR 26 AG W) hy 32 A A, 2 B R AR F R 26
HE ) LA A0 ) 3 P S DR MR DX AR AR N TR A 2
RGN E A A Y . AT 4R 5 X i e
Xof R AR N B 400 1 9 72 AR R AE 1) LU B F 9 45 R
A IR A] BE 5 A AR AR A T A R AN L3 D
05 T AR ) O A A SR RS K A
Ko PESRVLAE Xt A BF 53 o [] — bk DXA [ 2 b 455
2B P4 R #E (Betula alnoides) N T WA Y 22 FEYE (1)
WEIE AT AR L2 38 5 TA R bR 43 D't B 52 v A ) 0
BN B B RN R ) R L B R
FH R 3 L A5 ) R ) O AR A ' B T A Y bR
o3 BRI R E RO AL

ARWETE A B 5 i MRS XY AN AR AR T
T W) 1 35 b 26 A A AE — 5 22 55 SO 17 A [) A e
Pic 1 bR 43 P B3 T8 1ok e o e ) 9 A R T AR A
AR 2l R T AR ARE <o 7 YR S PR A T2 A 0 0

* Correlation is significant at the P<C0. 05 level (2-tailed).
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