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Relationship between Plant Species Diversities and Soil Hydro-Physical Properties
in Two Plantations in Hainan Province

XIANG Yang-zhou, XU Daping. YANG Zeng-jiang, ZHANG Ning-nan, GUO Jun-yu
(Research Institute of Tropical Plantation, CAF, Guangzhou 510520, China)

Abstract ; Plant species diversity, soil hydro-physical properties, and relationship between plant species diver-
sity and soil hydro-physical properties in Eucalyptus plantation and Rubber plantation in Hainan Province
were studied. There were fourteen families, twenty genera and twenty-two species of plants in Eucalyptus
plantation and fifteen families, twenty-two genera, twenty-five species of plants in Rubber plantation. Soil
bulk density of the surface layer in two plantations was less than the underlying layer. Soil bulk density of
the surface soil of Eucalyptus plantation was higher than that of Rubber plantation, while in the middle and
deep soil layers, the former was less than the latter. Total soil porosity in two plantations decreased from up-
per soil layer to deeper soil layer, and the total soil porosity of the Rubber plantations in the topsoil was grea-
ter than that in Eucalyptus plantations, and in the deeper soil layer, it was almost same in two plantations.
Soil capillary porosity in the Rubber plantation decreased with the increasing of soil depth, but it first de-
creased and then increased in the Fucalyptus plantation. In the surface soil, soil non-capillary porosity of the
Rubber plantation was greater than that of Fucalyptus plantation, but in the deeper soil layer, it’s not differ-
ent in two plantations. Maximum water holding capacity, capillary moisture capacity, field water holding ca-
pacities and discharge moisture capacity of the Rubber plantation were higher than the Eucalyptus plantation.

The correlation between plant diversity and soil physical properties in Eucalyptus plantation was less than that in

:2011-05-20 :2011-09-13

: “ ” (2006 BAD24B02) ; ¢ ”
(1983—), s s : . Email:yzhxiangl8@126. com
(1964—, s , : . E-mail: gzfsrd@163. com



38 19

Rubber plantation, while as for the negative correlation the former was higher than the latter. In Eucalyptus
plantation, soil capillary porosity, drainage capacity played a positive role in promoting species diversity,
other than the capillary porosity, field capacity inhibiting. In Rubber plantation, non-capillary porosity and
capillary porosity had the positive effect on species diversity, while the maximum water holding capacity,
field water holding capacity and drainage capacity had the negative effect. Therefore, in the Rubber planta-
tion, species diversity and soil hydro-physical properties are better the Eucalyptus plantation, and different
soil hydro-physical factors of two plantations limit their own species diversities.

Key words: Eucalyptus plantation; Rubber plantation; plant species diversity; soil hydro-physical properties

(Eucalyptus) , (Myrtaceae) 9
, . , 2.1
s N . 2007 12 , 3 (
N N N N N N N 32—29) 3 ,
, 2008 260 hm’'", 30 mx 30 m, 30 m ’
o 265 m 389 m,
(Rubber) , 25.28 hm?t 21°~25° 8°~18°, 15 a 3
a, 21.68 m 9.6 m,
N N , 0.75 0. 68, 6 10 mX 10 m
L1 2.2
sl (N,
(e | ), Simpson (D). Shannon—Wiener
, el L] (H") ,Pielou (J") . Brillouin (H) .MclIntosh
[0] | SERAN . (DMc) s (sl
N " ’ - (1)Simpson ;D=1—i£:1[7]n\}2§:3]
(2)Shannon—Wiener H =%
’ —IN N
’ (3)Pielou :J=H'/InS
o (DBrillowin +H=In[-—¥—
’ (5) McIntosh :Dy. = (N— é:ln,- Y/ (N —
1 VD
. n; ] s N—
. 19°10' ;S—— .
14", 109°48'26", 260~455 m, 2.3
, , s ) “© o7 3 , 1
, , ) §—10 m ) o
22.5°C, 1547, 7~3 255.9 (0—20,20—40,40—60,60—80 cm),
mm, 1 180.8~1 927. 3 mm, 100 cm’ . 3
1743 h, 7 483~9 468°C, . el .

’ o N

~ N o



39

1
(Azonopus compressus )1,
3 3.2
3.1 (Rubber plantation, RP) (Eu-
25 , calyptus plantation, EP)
22, 14 20  la), 0—20 cm,
25 15 22 s o 20—40,40—60,60—80 cm )
4, (Acer buergerianum) . 0—80 cm ,
s 7 s (Breynia . 0—80 cm
Sfruticosa) (Cratoxylon ligustrinum ) , ,
11 , (Gramineae Ac- C 1b), 0—20 cm s
roceras tonkinense) (Azxonopus compressus) . 20—40 cm ,
; 3, . 40—60, 60—
(Trema tomentosa ) . 8 . 80 cm . . 0—
(Mallotus paniculatus) (Urena lo- 80 cm s
bata) , 14 , , C 1o,
(Aristida adscensionis) (Borreria stricta) 0—20,60—80 cm ,
o 100 m* s : > o 20—40,40—60 cm
108, 5, Simpson , . 0—80 cm
0.53,Pielou 0. 62, Shannon—Wiener ,
1. 04, Brillouin 1. 39, MclIntosh 0. 353 .
94. 30, s
5. 80, Simpson 0. 42, Pielou C 1d. 0—20,20—40 cm ,
0. 50, Shannon— Wiener 0. 87, Brillouin . 40—
1. 15, Mclntosh 0. 27, 60 cm , .
(Eupatorium odoratum ) (Prax- 60—80 cm ,
elis clematidea) . R
FHE/(g+cm”) B LR % EE LB E% EBE LB %
0 0.8 1.6 0 20 40 60 0 20 40 0 6 12 18
g 0—20E ¢
E?f 20—4
% 40—60F
H 60—80f:
1
3.3 o 0—20 cm )
0—80 cm s > o 20—40,40—60,40—80
2a), 0—20, 20—40, cm , o
40—60,60—80 cm ; 0—80 cm s
. 0—80 cm ) s
, C 2d, ,
C 2b), 0—20,20—40,40—60,60—80 N o 0—20,20—40,60—
cm . : > 80 cm . ,
o 0—80 cm , 20—40 cm , o

0—80 cm .
C 20, , 32.19%,27.85%(  2e);

b



40 19

26.65%.23.87% C  20); 2g); 9.10 mm,
22.67%,21.45%¢( 6.29 mm( 2h),
BREKE% EEHKE% FH 18] 5 7K E/% HE 7K B8 F7/mm

40 40 0 10 20 30 0 8 16

BREKERE%
EEHKE%

AR AR B B A B A

2
3.4 N N , Simpson
. ) .
6 . . (P<<
8 0.05) (P<C0.01), ,
) , 5
; .
1. (P<<0.01),

) (P<C0.01), ,
Pielou , Simpson

, 0.26 0.52, \Pielou . Brillouin .McIntosh s
. , Shannon Simpson . Brillouin .McIntosh

.McIntosh , Simpson .MclIntosh
(P>0.05), (P<C0.05),
\Brillouin
(P<0.01), . o
1
BD TP CP NCP MMC CMC FMC DMC

N 0.32 0.75%* 0.507% 0.53" 0. 05 0.58% 0. 47 0.58”
D 0.15 0.55% 0. 50 0. 46 0.57~ 0. 40 0.25 0.48
H' —0.05 —0.11 0. 34 0. 00 —0.07 —0.07 —0.08 —0.04
J 0.17 0.54* 0.58~ 0.53" 0. 27 0.43 0. 28 0.52%
H —0.06 —0.11 —0.11 —0.05 0.93** —0.09 —0.09 —0.04
Dy 0.03 0.21 0.48 0. 25 0.47 0. 16 0.06 0.23
N 0.64% 0. 40 0. 34 0. 38 0. 36 0. 34 0.77** 0.25
D 0.01 0.87** 0.83** 0.59 0.65% 0.65% 0. 20 0.61%
H' 0.08 0.84%* 0.86** 0.53 0.57 0.57 0.25 0.53
J 0.06 0.84** 0.81%* 0.61~% 0.61% 0. 60 0. 24 0.53
H 0. 05 0.85** 0.82** 0.55 0.61~% 0.62% 0.23 0. 60
Dy, —0.04 0.86** 0.82** 0.57 0.647 0.65% 0.14 0.61%

:BD, TP,CP,NCP,MMC,CMC,FMC, DMC s s . . . .
P 0.05 P 0.01



41

[13]

(1]
(2]

[3]

(4]

(5]

[18]
b Y
[19]
. \
\
o b
b
[13]
.
o b
b ~
o
N N ~ b
.
N \ \ .
b b
( 6 a
), \ N
( N N
) .
.
b ’ b
b
o b .
b ’ 2

[M]. ,2010.

. +2008,23(1) :215-218

Battles J J, Shlisky A J, Barrett R H, et al. The effects
of plantation management on plant species diversity in a
Sierran conifer plantation [J]. Plantation Ecology and
Management,2001,146:211-222.

[y ,2009, 31
(6):149-153.

Kantvilas G, Jarman S J. Lichens and bryophytes on

Eucalyptus oblique in Tasmania: management implica-

tions in production plantations [J]. Biological Conserva-

[6]

7]

[8]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

tion,2004,117.359-373.

Liu H M, Jiang J S, Dong S L. Study on Biodiversity of
the Tropical Rubber Plantation in Hainan [ J]. Journal of
Nanjing Plantationry University: Natural Sciences Edi-
tion,2006,30:55-60.

Beukema H, Noordwijk M V. Terrestrial pteridophytes
as indicators of a plantation-like environment in Rubber
production systems in the lowlands of Jambi, Sumatra
[J1. Agriculture, Ecosystems and Environment, 2004,
104.63-73.

Ll ,2010, 30
(7):1458-1467.
Hardtle W, Oheimb G V, Westphal C. The effects of
light and soil conditions on the species richness of the
ground vegetation of deciduous plantations in northern
Germany (Schleswig-Holstein) [J]. Plantation Ecology
and Management,2003,182.:327-338.

[Jl. : ,

2008,30(2) :211-216.
Carneiro M, Fabiao A. Martins M C, et al. Effects of
harrowing and fertilization on understory vegetation and
timber production of a FEucalyptus globulus Labill.
plantation in Central Portugal [J]. Plantation Ecology
and Management,2008,255:591-597.

[l ’ ’

[J]. ,2008,23

(3):309-314.

’ ’

[yl ,2002, 22
(2):190-196.
Bruun H H, Moen J, Angerbjérn A. Environmental
correlates of meso-scale plant species richness in the
province of Harjedalen, Sweden [J]. Biodiversity and
Conservation,2003,12:2025-2041.

. DPS : N

[M]. 2 ,2010:508-511.

[M].
.2006:91-92.
s s . 3
[Jl.
,2008,17(2) :44-49.

Webster R. Is soil variation random [J]. Geoderma,
2000,97:149-163.
Goderya F S, Field scale variations in soil properties for
spatially variable control: A review [J]. Journal of Soil

Contamination,1998,7.:243-264.



