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Characteristics of Understory Plant Diversity of Eucalyptus Planta-
tion in Hainan

DU Shan, YU Xuebiao®, SHI Maoyuan, ZHOU Hua, CHEN Haihui, HUANG Hai, WU Jinqun

College of Forestry, Hainan University, Haikou, Hainan 570228, China

Abstract: To investigate the characteristics of plant diversity in the understory of eucalyptus plantations in Hainan, veg-
etation surveys were conducted in different areas of eucalyptus plantations, and the biomass of the upper part of the
interior of the sample plots was measured by combining the standard wood method and the harvesting method, then the
a-diversity index of the irrigation and grass layers was combined with the biomass of the above-ground part to construct
a comprehensive functional index, and the new index was compared with the o diversity index. There were 101 species
of understory plants in eucalyptus plantation, among which 49 species appeared in shrub layer, belonging to 45 genera
of 31 families, and 52 species appeared in herb layer, belonging to 48 genera of 28 families. There was no significant
difference in the diversity index of understory shrub layer in different regions of eucalyptus plantations. The a diversity
index of herbaceous layer in Lingao was significantly higher than that of other areas. It means the diversity level of
shrub layer was similar, while the diversity level of herb layer was more affected by environment. There were significant
differences in aboveground biomass allocation between shrub layer and grass layer in different regions. Although shrub
layer was larger than herb layer, the distribution ratio fluctuated widely. Yd indices of shrub layer of eucalyptus planta-
tions in different areas had no significant difference, and Yd indices of herb layer in Lingao and Ding’an were signifi-
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cantly higher than those in Tunchang and Dongfang. It means that the ecological functions of shrub layer in different
areas were similar, while the ecological functions of herbaceous layer were obviously stronger than those of Lingao and
Ding’an. The Yd index of the shrub layer was strongly correlated with the a-diversity index; the Yd index of the herb
layer was generally correlated with the o diversity index and strongly correlated with above-ground biomass. The results
show that the plant diversity characteristics of the eucalyptus understory are influenced by the regional environment,
with the herbaceous layer being more susceptible than the shrub layer; the a-diversity index of the shrub layer has a
greater influence on the Yd index, while the above-ground biomass of the herbaceous layer has a greater influence on
the Yd index. The Yd index can reflect both the a-diversity level and biomass of the understory, and is a good comple-

ment to evaluate the ecological functions of the understory vegetation of eucalyptus plantations.
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Tab. 1 General information of sample sites
X35 A s 27 PR i By A FERCT
Area Latitude and longitude Elevation/m Average height/m Average diameter/cm  Average underbranch height/m
Bt 110.416570°E, 19.621630°N 38.15 12.39+0.13 9.72+0.32 9.51+0.21
110.416751°E, 19.621947°N 37.72
110.417222°E, 19.621976°N 24.44
(=1 109.650172°E, 19.903175°N 40.73 16.23+£0.47 12.15+0.16 10.41£0.93
109.650269°E, 19.903370°N 54.57
109.650387°E, 19.903517°N 51.26
i g 110.075823°E, 19.402017°N 237.07 11.85+0.19 10.61+0.18 7.08+0.43
110.075794°E, 19.401795°N 232.53
110.076033°E, 19.401604°N 254.57
il 108.773581°E, 18.758069°N 60.94 11.13+0.27 12.03+0.87 5.31+0.34
108.773724°E, 18.757938°N 66.59
108.773508°E, 18.757948°N 55.10
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Tab. 2 Understory vegetation composition of eucalyptus
plantations in different areas

X 35§ W2 B & i

Area  Vegetation layer Family Genus Species

= WA 9 2 12
FAJR 7 9 9

I 2 HARZ 12 14 14
AR 18 25 28

e WA JE 15 16 17
WAR 13 18 18

K AR 13 19 21
HAR 10 11 11
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Tab. 3 Main species composition of understory vegetation in eucalyptus plantation
[X 32k T E P B & i
Area Vegetation layer No. Family Genus Specie
FE % HEARJZ 1 KBl Euphorbiaceae 74 % Mallotus 1t Mallotus apelta
2 KRl Euphorbiaceae 4R 4% )8 Aporosa 4R 4¢ Aporosa dioica
3 i 78} Verbenaceae & Clerodendrum K7 Clerodendrum cyrtophyllum
4 T %Rl Verbenaceae L2 E Lantana 285} Lantana camara
5 227 P} Rutaceae 4585 )R Melicope =R Evodia lepta
6 257 F} Rutaceae 113 AH & Acronychia 113 Acronychia pedunculata
HAth 6 Ff' Other 6 species
HORJZ 1 RAR} Gramineae SRk #E Oplismenus A% Oplismenus compositus
2 AAF} Gramineae I T %) Phaenosperma It T-%i Phaenosperma globosa
3 AAF Gramineae M )& Imperata 13 Imperata cylindrica
HiAth 7 A Other 7 species
= HAR 1 i 7 A} Verbenaceae & Clerodendrum K7 Clerodendrum cyrtophyllum
2 T %A Verbenaceae L2} )& Lantana 285} Lantana camara
3 P 5Bl Rubiaceae JUH5 J&@ Psychotria JLHY Psychotria asiatica
4 P55l Rubiaceae EM4: 45/ Mussaenda T M4 £ Mussaenda pubescens
HiAth 10 F Other 10 species
AR 1 TF} Leguminosae ¥R EJ® Crotalaria SEHOR% BR & Crotalaria trichotoma
2 T F} Leguminosae ¥} i %2 J& Dunbaria %} Jii & Dunbaria villosa
3 TR} Leguminosae HEJE T JE Alysicarpus BEJET Alysicarpus vaginalis
4 &l Leguminosae 14 43 J& Desmodium /N = 45,4 Desmodium microphyllum
5 5Bl Leguminosae 11149 15 J& Desmodium B H1 35. Desmodium heterocar pon
6 P 5 R} Rubiaceae H-¥ & Hedyotis H-# Hedyotis auricularia
7 74 4R} Rubiaceae X4 THE )R Paederia FLXY 4 B Paederia foetida
8 P55 B} Rubiaceae HFu% " Spermacoce  =E4E* Spermacoce pusilla
9 P 5Rl Rubiaceae #1115 )& Spermacoce [® =45 % Spermacoce alata
10 AAF Gramineae Z& & Panicum 451 Z= Panicum brevifolium
11 ARAR} Gramineae RIAT)E Lophatherum ¥R 471 Lophatherum gracile
12 AAF Gramineae I JE Arthraxon JEHL Arthraxon hispidus
13 G470 P} Lygodiaceae W4 VP& Lygodium 457 Lygodium japonicum
14 G470 P} Lygodiaceae g4 V))& Lygodium /N4 70 Lygodium microphyllum
HAth 14 F Other 14 species
Y= HEARZ 1 KBl Euphorbiaceae 74 JE Mallotus 1t Mallotus apelta
2 KRl Euphorbiaceae 4R 4% )R Aporosa 4R 4¢ Aporosa dioica
3 }5R} Lauraceae }%J& Cinnamomum et Cinnamomum bodinieri
4 i E} Lauraceae % J& Cinnamomum T A Cinnamomum parthenoxylon
HAth 13 Ff Other 13 species
HARJE 1 4B} Asteraceae R 5 JE Praxelis R R & Praxelis clematidea
2 3%} Asteraceae TR Ixeris T3 Ixeris polycephala
3 4B} Asteraceae %% J& Chromolaena “KAHLE Chromolaena odorata
4 KAPB} Gramineae SRk JE Oplismenus A Oplismenus compositus
5 RAB} Gramineae 4 ¥ )8 Rottboellia f4%l>F Rottboellia cochinchinensis
6 15 %%} Blechnaceae KR Brainea 18K Braineainsignis
7 5 B HRF Blechnaceae 5 ERRJE Blechnum 5 EHR Blechnum orientale
8 Bl Fabaceae & 75 58 Mimosa 5 75 % Mimosa pudica
9 TR} Fabaceae #7525 )@ Tadehagi #Hi % 2% Tadehagi triquetrum
HAth 9 Ff Other 9 species
i HEAJZ 1 K &Rl Euphorbiaceae 4145 @ Aporosa 4R 4% Aporosa dioica
2 K &Rl Euphorbiaceae 7 Hi JF Mallotus F17¥ 1t Mallotus apelta
3 KBl Euphorbiaceae i & Mallotus HUBESE Mallotus philippensis
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Tab. 3 Main species composition of understory vegetation in eucalyptus plantation (continued)
X 35, T E P # & i
Area Vegetation layer No. Family Genus Specie
I 4 KRl Euphorbiaceae P4 j& Mallotus £ B4 Mallotus anomalus
5 K #iFl Euphorbiaceae SR Breynia LT # Breynia fruticosa
6 75 KRl Annonaceae %% J& Polyalthia WG % Polyalthia laui
7 FI5 P Annonaceae 5% )TV Desmos 5% )\ Desmos chinensis
8 }EF} Lauraceae KZFJE Litsea A A 2T Litsea monopetala
9 5Bl Lauraceae % & Cinnamomum BA#F Cinnamomum burmannii
10 MR AL Tiliaceae JA AT IR Grewia Jii 5 Grewia biloba
11 B AL Tiliaceae WA iHJ® Microcos % 4 '+ Microcos paniculata
12 R Meliaceae FiJ® Melia 1 Melia azedarach
13 BEAL Meliaceae Hh 3% 3% J& Munronia PPRHLEE % Munronia pinnata
HiAth 8 A Other 8 species
A 1 TR} Fabaceae X 1 % & Callerya SETH A ML Callerya speciosa
2 H Bl Fabaceae # 14 J® Dalbergia % EiJ# Dalbergia mimosoides

HAth 9 Ff Other 9 species

TE: RPOBNI AR KOS MAREAR R | TR R AR AR

Note: The table lists only non-monotypic families of eucalyptus forest irrigation and grass layer in different areas.
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ARG FEEFRIR 2253 B3 (P<0.05 ),
Different lowercase letters indicate significant difference (P<0.05).
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Understory plant diversity indices of eucalyptus plantations in different areas
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23 EMAIMMKTE#HNE EEYE

V3 S ) DX sl R N AR M b 3840
P RS ILR 4, MOFHEARIZ . HARZH
WA AT N 2.35~3.71 thm?, FKI R E >
i B>l m> R0, P2 225 583E (P<0.05),
TWEARJZ A 51.75%~88.65%, £ Kl B>H >
B>, HoE B R 3 T R
(P<0.05); HAJZ 5 11.35%~48.43%, £ N
EE>IEE>E B >R I, WM %R R ¥
(P<0.05 ). UiHATEARIR X R AR FHEAR R |
A Z 1 E A ) A A WO DA 255

&4 ARXEEMAIHATERM EEMESEFIRL

Tab. 4 Distribution of aboveground biomass under euca-

lyptus plantations indifferent areas t/hm?
X35, N HAR Mt
Area Shrub Herb Total
L 1.91+£0.05° 1.79+0.05° 3.71+0.08°
A 1.57£0.05¢ 1.2340.07° 2.80+0.02¢
e 2.19+0.06* 0.75+0.06° 2.93+0.05"
Rl 2.06+0.07° 0.28+0.07¢ 2.35+0.01¢

I AR/NGFERR 2253 B3 (P<0.05),
Note: Different lowercase letters indicate significant differ-
ence (P<0.05).

24 YdiBEHIR A

AN TR DX SR N T AR Yd F8 803 5. HEA
JZO7iE, Ydy F8E: ROy B>E w>liE, Yd,
85 HESHRI>InE>E L, Yd 185 R>
i B>l > %, Yd 38580 EESHR I =8%>
e, 44 Yd F8BEAN R X I 0 i 3 25 5 . AR
JEO7E, Yd 85 mE>E > E>R T, Bl
R E KT B AR )7 (P<0.05); Yd, #50R Yd,
SR8, gZ>hm> T E>Ky, HE
HIGSZ LR x2S, AHEERTLEEM
% (P<0.05); Yda#6%0: EL>lmm>hE > R
Jr, MPIZ 225 B3 (P<0.05). Ui 4 4~ IX ik
(AR PRHE A JZ 255 DI RE K SEAH X 5 T 2R 7 1
AJZ Yd FEE N, I H LA S A KT
B FIAR Ty, UL BT i 2 A = 1 A2
CERTIRERE, AT EeH o
25 Yd EBESSHENEH. EMENHEXN
I

h% 6 al, MM AN THERZESE (D)
5 Yd,. Yd,. Yds #8508 20 B 3 IE AR
(P<0.01); Simpson 5% (R) 5 4 /1> Yd 45434

R5 ARXBEMAIMKRTERN YdEH

Tab. 5 Yd index of understory plant of eucalyptus plantations in different areas

HARJZ Herb

X 35k HEAJZ Shrub
Area Yd, Yd, Yd; Yd, Yd, Yd, Yd; Yd,
EAE 12.83+4.22°  0.84+0.23° 1.47£0.48° 1.30£0.29° 11.34£0.54™ 0.93+0.05" 1.58+0.13° 1.50+0.12°
s 12.01£3.00°  0.91+0.07° 1.68+0.01° 1.27+0.21° 16.47+4.70° 0.89+0.05° 1.76£0.06* 1.14+0.07
e 20.49+8.13° 1.20+0.42° 2.30+0.91° 1.63+0.46 6.60+2.42% 0.41+0.04° 0.72+0.13° 0.64+0.03¢
)5 23.20£5.81°  1.09+0.13° 2.31+0.42° 1.30+0.02° 1.82+0.04° 0.15+0.05° 0.25+0.07° 0.22+0.10°
H: [FSIAE/ NG FhERR 225 3% (P<0.05),
Note: Different lowercase letters in the same column indicate significant difference (P<0.05).
F*6 HMHWAIMMTERER VYdIEHS SHEEHMEXNE
Tab. 6 Correlation between Yd index and diversity index in shrub layer of eucalyptus plantation
16 FF Index D R H J B Yd, Yd, Yd; Yd,
D 1
R 0.687" 1
H 0.850" 0.955" 1
J 0.255 0.852" 0.670" 1
B 0.272 —0.018 0.062 -0.175 1
Yd, 0.963" 0.637" 0.791" 0.220 0.510 1
Yd, 0.747" 0.883" 0.882" 0.674 0.448 0.814" 1
Yd; 0.864" 0.857" 0.923" 0.546 0.436 0.905" 0.972" 1
Yd, 0.423 0.789" 0.675" 0.820" 0.411 0.522 0.897" 0.777" 1

W FORBEFEAMRE (P<0.05); TEARHBFME (P<0.01),

Note: " represents significant correlation (P<0.05); ** represents extremely significant correlation (P<0.01).
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ERFEMHRE (P<0.05), HE Yd,. Yd;. Yds 38
B B R W F IEAE 6 (P<0.01 ); Shannon-Wiener
B (H) 5 4 4 Yd 58D FEHX
(P<0.05), H'5 Yd|. Yd,. Yd3 F8E 2 0 2%
IEAE (P<0.01); Pielou #8%k (J) 5 Yd, #8%
BB IEASE (P<0.01), [HBTS Yd, Fe 50 5
FIEME (P<0.05), o ZFPEFREC S FAEY &
(B) MIFHXREA IEA T, HAXERN; Yd
RACS b AR R A5G (P<0.05), HIE
WEKF. BT, HWATHTFTEARS o £
FEMEFE B Yd 8B R %),

R 7 ATAL, M N TR AR 35 s
(D)5 Yd, RECE M IEAH D OCR(P<0.01 );
Simpson 6§44 (R) 5 Yd, 8%, Yd:; HEHE B %
TEAHSE (P<0.05); Shannon-Wiener 8% (H) 5
Yd; FEECEN B EASE (P<0.01), [FEYS Yds
SRR EIEAISE (P<0.05); i A9 (B)
5 4 Fp Yd $55039 B 0 2 IEAH K R(P<0.01 ),
pigbnl g, 2 Yd 1EE Yd 850 o 2R
BRCE WEASE, R Yd S80S o ZFEPETREL
ARG — M, FEEPR R, Yd f58c 54
#8314 S A R

K7 BRAIRKRTERER YdIEHE ZHMEERNEXREY

Tab. 7 Correlation between Yd index and diversity index in herbaceous layer of eucalyptus plantation

6% Index D R H J B Yd, Yd, Yd; Yd,

D 1
R 0.735" 1
H 0.812" 0.964" 1
J 0.295 0.749" 0.561 1
B 0.106 0.217 0.196 0.329 1

Yd, 0.759™ 0.704" 0.715" 0.498 0.708" 1

Yd, 0.364 0.527 0.508 0.508 0.940" 0.869" 1

Yd; 0.472 0.631" 0.632" 0.519 0.880" 0.906" 0.987" 1

Yd, 0.180 0.346 0.302 0.470 0.982" 0.762" 0.970" 0.919” 1

e TFRBEAMRE (P<0.05); "EARHBFEMRE (P<0.01),

Note: " represents significant correlation (P<0.05); ™ represents extremely significant correlation (P<0.01).

3 iTig

A 3 X VAR g B AN [ X SR A N TR 8 A 43
Mra B, Febt N TAR AL 101 Fl, BEARZHE
WA 31 R 45 J& 49 B, BORZAEY A 28 B 48 /&
52 . 5 P A TV 4 g R S R N T 224
FIAEIAH LG, FREBORE]—2F, T ER D NAHF
TR A VI RN, R AR A s i LA
PRLF TR = ) AT BRLE . EHLRAE
52 AL, Uk B R AR SR R N TR 1) &
JBE, K BB ATAE AR AR T A AR KRB

MR AR Z B8 O B TR A i 25
JEREE T, SHIEINSEMERL . Mo &R B
Fra e A kP AR a R R, AR X
P N TARTEARJZ A 4 FhZREMEE 50 0 B3 22
S, AR N TARFIA S 3 Fh A HEFR SR
FRT AN 3 AKX, XU A AN [F] X 38 06 R
TR B SR Z Y BGE EER, R R
YK Rk, S Z AR E T, Xt
PRI 4 i 1 B Ay

Hiy b5 5325 Wy ik GRS A U b S B A A R B
ik 5Tne, Mo 1 ER A R KON R A A
AR RILFEE P AP aE R BoRs, et
MR R 2 M & 4y R W R (1.57+0.05)~
(2.19£0.06)t/hm?, FEAJZ Hb I FB 504 4 54 (0.28+
0.07)~(1.79+0.05)t/hm?, B IR HEARJZ A W) E IR A K
FHRAJZE, H A XA [ H 43 i b1 38 30 g
ER K . MM R BN, MM MEARZ .
FARE o ZFEMERECS AR G W A G
P, i35 B o 2 S0 R LR AR AR T 5 45
— 3, X ARSI ROEAH R S350, Rl —
ZERABIE o ZREEFRECS AR Y B AR T R
A S TIRERY R AR— 3K

BAR o SRS 30 1 AR W R A B
A S I RERY S S IR | Y, (0 X RIE
TERP, AP Yd FEEON KX 2
R E DN 2 T2 W NI T R LA =)
AE. AWFITas T, R X IR A T AR HE
K2 Yd B LB EER, X5 o ZREMERRE
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