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Abstract; The four rotations eucalyptus plantations with continuous planting were chosen in Hainan Island and forest
structure characteristics and water holding capacity of soil and litter were investigated to examining the influence of
continuous planting rotations on forest structure and hydrological regulating functions. The results show that the diameter at
breast height (DBH) , tree height and above ground tree biomass decreased with increasing continuous planting rotations
and the declining trends of them stressed. The DBH, tree height and above ground tree biomass of the 4 rotation
eucalyptus plantations were 43.4% .33.7% F142.7% lower than them of the 1” rotation plantations respectively. For forest
biodiversity, the grass species under eucalyptus plantations decreased with increasing continuous planting rotations (p <
0.05). For litterfall eco-hydrological toles, litter stock and maximum water holding capacity of the 1* rotations were higher
above 30.0% than them of the 4" rotations. However, litter maximum water holding rate did not differed significantly

among different continuous planting rotations (p >0.05). For soil eco-hydrology roles, soil bulk density increased and soil
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total porosity, final constant infiltration rate and water holding capacity obviously decreased as continuous planting rotations
increased. There were significant differences in soil total porosity, infiltration rate and water holding capacity between the
1* rotation and the 3™ or 4" rotation. Thus, the continuous planting rotations clearly affected forest structural characteristics
and eco-hydrological roles of eucalyptus plantations. Finally, the continuous planting rotations resulted in ecosystem

services degradation of artificial eucalyptus forest.

Key Words: eucalyptus plantations with continuous planting rotations; growth characteristics; biodiversity; soil water

holding capacity; litterfall water holding capacity

RERMF EATHRRERNER, ATAEREF A" . ATANREA RS EBANE
BORBL, T B BE7E— R EcERARHE Y, BREREANTHN R BEAMM A — AR ER R
B ZREESER R R R RER WX, WA ARG R T ARRER 8] TR A
Y R A 8 sl A A S IR S5 Sh REIR S S T

Yo E B Pef KRR R BLRAL , N TR Z B, X SRR S R R I R R A TR T3
T . AR , e BT A TARBIR B AR — , AT RS R ERE E SR b - ST
BB EE SR T AMTRRLE, B BN SEE Ml TR R B R =R, AR
¥ R 5 LAY B A R BB R B R N TN B ST 8, ABRARERVR 451, LR Kt %, S 3 BRI 2R
7] A QIR TR AR AR A A ARRAE WD Stk LA R R o 0 e e, RT RSB  D AS W N TR A ) 2
PR R K P AR AR S R L, AT D B 5 N T S R GRS SRR IR E AR B 1R Bl 3
A, SRR M X AR SR AL AR o N MR E S B T S8 B B AR R 2 AR AR
1 ##5FEE
1.1 BHIERHR

W AR L%, RRBE WA BRAE, 2FEREFE, NSA G, BEML 33 920 kn®,
(18°10" ~20°10°N,108°37' ~ 111°03'E) , ¥ rg B R PERELUIE H AT M, E R, WA A, LI
AR LM 3 2 ARG 5 N AR BV AR LB AR BB AR TR SE b2, BRI TAKTE AR o BRAK B
BE) 52.0% , \THE LB EBHBRMEE,

He N TAREE 3 B YR I MM , Bpki A 1960 4B FF IR FIERE R , RIS B B R S 2 R L T
REREING . A RER AR T KA BRI . ARG AR RTAR R T R 7

F1 EBREHATHREBHERER
Table 1 Stand characteristics of continuous-planting eucalyptus plantations

FRARRE BE iR Tk . ) .
Forest types Grade(°) Elevation(m) H3}j Date HEAFTEE Provious planted species
. RN/ NEARFIEE - 1%
5 1A 1st rotation 5 62 2000-08 Shrub and grass-Eucalyptus urophylla
. FEM-RBE B %
%2 f20d rotation 0 31 1999-06 Grass-Eucalyptus urophylla x E. grandis-Eucalyptus urophylla
%5 3 /R 3rd rotation 0 58 1999-12 AL RRE Rk .
Grass-Eucalytus exserta-Eucalyptus urophylla X E. grandis-Eucalyptus urophylla
FE - B - B Gk BE -
%5 4 {1, 4th rotation 0 59 2000-01 Grass-Eucalytus exserta-Eucalytus exserta-Eucalyptus urophylla x E. grandis-
Eucalyptus urophylla
&R B RPE 0 58 2000-05 BB t%-18 8 Eucalyptus urophylla-Rubber
TR 0 58 2000-05 18 -1 B¢ Rubber-Rubber

Rubber plantation

RPE, rubber plantation with eucalyptus preceding rotation
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PRIEARFE, EAEN A & FE 300 g/#k,6 4~ H 187 400 g/#k,24 N H B HE 500 g/ ¥k, ARG
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1.2.2 HHiEe
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1.2.3 HEYLretk

WYY 20 YR £ B BB 355 8 43 B R F K- B 4198 %1 ( Shannon-Wiener index) |
Margalef 8 ¥R -BAH S Eigggr™ Y .

Shannon-Wiener $5%% H =- 2 P.,InP,
Margalef 3845 dy, = (§-1)/InN
Shannon-Wiener 3%]5] B84k D =- 2 P, In P,

KH,P; =N/N; N R it SR BRSNS © Fp MRS, S ity T i B
1.2.4 FEYTEMRE KR E

FEYI 8RR, SR ARBIEELE 20 cm x20 cm /MR 5 AN, IRERE YR EHTHRE, e
HIr-&, Bk kERAsnResnz",
1.2.5 F8RpK e
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f# A SPSS 11. 0 FAXBARHEAT T 43, 5001 MR A THRIARA RIRK B2 R R T BE
2 ZERS54H
2.1 FERRIARBBEERHE
2.1.1 HeRARAERARHE

S R AE KA AE ST 2 B (1B 1, [ 2) , BB AR AR I I, A i At v 0 B 72 B A1, T L T e
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2.1.2 W TFHYHBRETRE

MEFAERAAR T HEY ARSI SRR (R 2) , A RERAK AW TART YR AR, EF
1.2.3.4 A% N TARK T HESFPED 5100 22 F,19 F,13 Fpfn 8 #, Hd 1 IR THEIIFELL 4 K5
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Fig. 1 Change of breast diameter and tree height of different rotations eucalyptus plantations

RPE, rubber plantation with eucalyptus preceding rotation; R, Rubber plantation
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Table 2 Comparison of plant species of eucalyptus plantations with different continuous — planting rotation

#)F$ Plant species ﬁZ,K e EEMR Ak RPE BB
Rotations 1 2 3 4 R

EE T Calopogonium mucunoides + +

Ei AR Panicum repens + + +

1B RE Eupatorium catarium + + + + + +

VU4 B I3 Brachiaria subquadripara " + .

WSR2 Callisia elegans + .

BS#8E Eriachne pallescens + + + +

ILBBF Cocos nucifera + +

BT Sida rhombifolia + + + +

EIJB & Eragrostis pilosa + n +

B2 Aloe vera + +

KHLE Eupatorium odoratum + + + +

& B Herba Patriniae + + +

J:4T %] Ageratum conyzoides + + +

R EIEE Spermacoce latifolia + .

HA3E Gynura crepidioides + + +

hitp : //www. ecologica. cn
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g%

Y% Plant species

Rk e EEMR Ak RPE R
Rotations 1 2 3 4 R

=R W4t Bidens pilosa + + + +

¥t FEFEE Borreria articularis + +

B4 Lygodium japonicum + + + + +

B RING T Desmodium heterocarpum +

A Rottboellia exaltata + +

EBHARE Phyllodiumelegans + +

Yl Salix myrtillacea + +

YKL Urena lobata +

I, 1% Digitaria sanguinalis + +

EY 3V Melastoma candidum

L8 I BRAT Alchornea trewioides

BB Fluggea virosa +

Bb& I Rhodomyrtus tomentosa

$kRIE Clematis otophora + +

BE3F Saccharum arundinaceum + +

FHMT Cyperus rotundus + +

S HZR Panicum brevifolium + +

Jh#H Acronychia pedunculata +

&4 Phyllostachys sulphurea +

B 2K Raurolfia verticillata + +

B2k $ Manihot +

¥ —P Gramineae +

2K —P Saca-narum + +

44— Unknown + +

44— Unknown + +
“+TRANTEGR R EIA KPP “ + 7 means that the species be found in corresponding sites; RPE, rubber plantation with eucalyptus

+ o+ o+ o+

preceding rotation; R, Rubber plantation

£3 TFRFMEIRTHHIHE
Table3 Characteristics of plant species under different forest types

FMRE wE PRI AR B WM EREE WHMEER I SIE
Forest types Density ( $£/hm? ) Canopy density Species diversity Species richness Community evenness
R IR A HK Natural secondary forest 1775 0.92 1.361 7.901 0.677
AR Rubber plantation 1667 0.65 0.472 3.839 0.462

1% Rk Eucalyptus plantation 1667 0.60 0.215 3.017 0.155

F4 TPREDRRREFTATDRERIFKEE
Table 4 Storage and water holding capacity of the litter under different rotations eucalyptus plantations

T R (em) P (v FOHACR (/) BIHAH(%)
Forest types Depth Biomass MWHC MWHR

%5 1 4% 1* rotation 2.710.5 10.1 0.2 31.9x0.6 316.2 +85.2
452 f8,2" rotation 2.510.5 9.410.1 29.8+0.4 318.4 +£80.1
453 f% 3™ rotation 2.0x0.3 8.2+0.1 26.2+0.2 318.2+76.1
45 4 f{,4™ rotation 1.8x0.1 7.410.1 23.8+0.3 320.7 £82.4
PR RPE 2.6 0.5 9.6 0.1 29.9+0.5 312.3+77.8
AR Rubber plantation 2.910.5 10.3 +0.2 32.6 0.5 315.8+£75.5

MWHC ; maximum water holding capacity; MWHR ; maximum water holding rate

hitp : //www. ecologica. cn
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Fig.3 Soil bulk density and porosity of different rotations eucalyptus plantations

TP, total porosity; CP, Capillary porosity
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Fig.5 Soil water holding capacity under different rotations eucalyptus plantations
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