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Effect of Successive Rotations on Vegetation Cover,Spe-
cies Diversity and Functional Groups in Eucalypt Plan-
tations of South China

B A O LCAERLVNERVERE ETE L FRR T EEL
WEN Yuan-guang'*, ZUO Hua', ZHU Hong - guang', LIU Shi-rong®, LIANG
Hong-wen' , HUANG Xue-man', LI Xiao-giong' ,LUO Ying-hua'**
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3. AR BE AR AR A S S AR T PE ST BT . AT 100091)

(1. State Key Laboratory for Conservation and Utilization of Subtropical Agro-bioresources,
Forestry College, Guangxi University, Nanning, Guangxi, 530004, China; 2. Guangxi Youyiguan
Forest Ecosystem Research Station, Experiment Center of Tropical Forestry,Chinese Academy
of Forestry,Pingxiang, Guangxi, 532600, China;3. Institute of Forest Ecology. Environment and

Protection,Chinese Academy of Forestry,Beijing,100091,China)

T E LB B I0F5E R B AL C Eucaly ptus spp. )i F A E 56 E AHY 2RI e e g, [AELRA S
Vi PR TR 0 S 7 Mo D AR 45 6 9 0, W 1~ NI ARG R A 40 ) R 0 35 38 AL 2 RE PR RN T RE RE AT PO . L4
5B X% SR S AR AR T AR 0 1 W 22 R 0 A K 0 1 ) T B AL L 5 3 SRR R A T AR A A A 4 R AR A R T
VB B A RO 3G R AR R W A R . S TRE AR ACBOR W 5 E SR Z AR C RN, B T AR R e
FES5HEZEEMEARZEE LS EEMIEMECP <<0.05, n =18), W4 [T ACHR AL AR N 2 8L 0 % %5 1 71
HIK (P <C0.05, n =18), HERMFTARZHEZLMAK A FBEMEAN ERZHEE., [HELERNHEY
ZREVE R BRSO . BEE A 3N, AR T AR D BE A ) S /N TR — 4F AR R Y ) BE R A ot
Wi,

KERAHYEZHEE MW ER ER

HEZES QL5 MRS A MEHS:1005-9164(2014)05-0463-06
Abstract:[Objective] This paper aimed to evaluate the effects of multi-successive rotations on
vegetation cover, species diversity and functional groups in eucalypt plantation. [ Methods)]By
the methods of time-space series analysis and field monitoring, the vegetation cover,species di-
versity and functional groups were studied from first to third successive rotations in eucalypt

plantation. [Results] The successive rotations of

WS B 88 2014-06-08 eucalypt plantation revealed not only to reduce

I At

EE BN R (1957, 5 4, #oi, F 2N bk A B A
M H T

* E R HRF A4 00 H (31460121 , B KB 32 #3445 @
(2012BAD22BOD) , 7 P 5 K L WU 5 H (1222005 FJ T HE
JT KT E Y.

* A .

2014 510 A % 21 5% 54

species diversity but also to change the composi-
tion of plant functional groups. The successive
short-rotation of eucalypt plantation decreased
propagule availability of tall tree and vine spe-
cies, but increased grasss. The relationship be-
tween vegetation cover and plant species diversi-

ty was different among different successive rota-
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tions of eucalypt plantations. The species richness was significant positive for canopy cover and

shrub layer cover of understory vegetation in first rotation stands ( P <{0. 05, n =18),but was

significant negative in second rotation stands and third rotation stands of eucalypt plantations (

P <<0.05, n =18). The successive rotation reduced to the understory vegetation cover strong-

ly,but showed a little influence on the canopy cover. [Conclusion]The successive rotation in eu-

calypt plantation had significant negative effects on plant species diversity. The plant functional

group trended obviously to the grass,small-sized and annual plants over successive rotations.

Key words: plant species diversity,functional type,successive rotation,eucalypt
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IHACHRIEAT 1 5 4F 09 M B 52, 75 i 28 1T AR 23 19 4
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1 RXIMEHR

W58 X3 AL F 76 B AR T MR (22717 ~22°
30'N,107°14" ~108°00" E) . iz 3 #e W N T bR Ak 85 1
PR EARBR , B K 2 AR B
AR P Ja b B 2 R S XL AR RO 21, 2~
22.3°C,w¥® H (1 H) AR 12, 5~13. 8°C L fie 4
R (7 AR 27, 2~28. 6°C o i i i il 38
~41°C , W R AR IR —4. 0~1. 9°C , £4E=10°C 1Y
AR 7190 ~7762°C, AFFER & 1100~ 1300mm,
FEEPTE 6~8 H ., 2ERW RN 512 8K
I 1600mm . K T B WY &5 AH X B 75065 4F H IR
#1634 ~ 1719h, X FH 4% 4 439. 64 ~ 452, 20k] -
em ? e yr ', RHER IR LTHE, RS L R A
5, pH {H 5. 0~5. 5, My PEAH 9 W S W AR
H Al & A 8 /B N T AR A H R CSaccharum
sinensis ) S AR FHE .

2 MIRAE

2.1 WRIHMERESIKIET

ERTIMIG TR KoY B 8 <R T
A T] 5 A AR, e 4 3 R AR KOS [R] 9 57 b, T 1997 4R
10 F XA [ 3% & o7 b b 0 MROR 3547 9 4R & i L v
FEFIALEF & RS, T 1998 4F 4 A R B E #%
( Eucalyptus urophylla X Eucalyptus grandis ) i&
ARGERATHE R 3. 4m X 1. Tm; ¥ AR B LB 0. Skg/
Bk, B 4E B B PR, Biti N 220kg/hm®, P 150kg/
hm*,K 100kg/hm? , ¥ 2538 It 5 4F , 3 AR 24 47k 3~
WHEHE . il AR 43 97 A () i A8 A BT b & 3
MHEFR 30m X 20m BIRETT M 5 45 FR-1.FR-
2 .FR-3,SR-1,SR-2,SR-3 fl TR-1,TR-2,TR-3 (%
DB EA 600m” FETT 4400 6 4 10m X 10m A FF
i G5 N 1,2,3,4,5.6 FEJT . 400 76 R4S 600m” A
HAE1.3.5 SHEFEE 14 2m X 2m B/NETT .
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F1 REHEMEKRS RFEER

Table 1 Stand factors and soil variables of eucalypt plantation in different rotations
7 ‘ifgﬁﬁ ] Emﬁﬁ EoE X £l

Site Soil bulk density Organic matter Total N Total P Total K

(g/cm?®) (g/kg) (g/kg) (g/kg) (g/kg)
1% 1 1.1740.08 19.17+5. 27 0.76+0.10 0.4740.04 2.8240. 30
FR* 2 1.1040.09 18.29+5.07 0.71+£0.10 0.51£0.08 2.63+0.16
3 1.1640. 11 21.15+6.05 0.78=40. 14 0.53%0.04 2.54740. 20
1% 1 1.124+0.07 16.73+2.11 0.74+0.09 0.47-+0.03 3.14+0.13
SR 2 1.1140.08 23.11%3.94 0.69+0.10 0.51+0.03 2.62+0. 24
3 1.184+0. 10 21.6143.44 0.72+0.08 0.53%+0.05 2.15+0.06
M1t 1 1.26+0.15 16.51+2.37 0.52+0.05 0.21-£0.06 1.0540. 14
TR 2 1.3740.17 18.124+1.87 0.58+0.05 0.18+0.01 1.3040. 23
3 1.3040.17 16.05+2. 86 0.55+0.05 0.16+0. 02 1.1440.17

* FRoAEMERREN T s SR AR AL 1T s TR AL AL . 1.2 713 HlE — KRB AFEEL .

* FR: The first rotation of eucalypt plantation; SR:The second rotation of eucalypt plantation; TR:The third rotations of eucalypt plantation. 1,

2,and 3 are three replicates for the same type.

2.2 HEYEHERAE

43 50 T 5 0 1 (1998 4F 4 HD) AR I8 ) oK
(2005 4F 8 1), XA ] % # AL 45 10m X 10m # 7
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FEVE PR A 10 S T A R P 44 S IR B, e R R T
B FBHE SR AR )2 GERZ R AR S EE.
2.3 Zitom
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SRR BOARRIR A . B R TR R A o 525
ANFUZh ) A RV ARG A4 R LA BT R 4 ) g
R R A4 . S T 35 A ] 32 48 AR 8 ) i ) 2 4
PEFN L) B HF 41 AU 22 55, >k F EXCELL #l SPSS #k
PRIEAT B4 b B L 22 5 MR R 50 R e Xt R A B
(DCA),

3 #R5H9W

3.1 EHEHRNTE

TN A 7 R A bR 43 1998 Fl 2005 4F 4k i 2 75
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TR AR (MG 2 TR 2 N R AR 2 6 AR A
Wl FZ 5 (P <<0.000, - 1, BRHdEMKE, 2
T AR SR AR & AOMR S5 R Bl G R S W A
2005 4FE [A] 2 kA BOMR o I TR 2 35 8 L RO 2
JEAETE B 2 % (SLC: P <<0.002; HLC: P <
0.047; 1 1), 1 1998 4F 1y 22 7 A I 3 (SLC: P =
0.062~0.575; HLC: P =0.051~0.948; K 1), &
B 1998 R J& 2005 4F MK 4 8] AR J2 1 B2 34 T 1
IEMAFE 2014 F 108 H21 K% 58

RS (P =0.059~0.786; & 1),

70
Occ c
_ 60 msic c ¢ ¢
£ 50} @mLe
g
2 40
e =
2301 =
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10 a
0 a ar-l 1 e W] o oo |
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Bl 1 AR % AR AR B0 4y 1998 F 2005 4F CCL SLC Al
HLC 745 1k

Fig. 1 Changes in CC.,SLC and HLC among different
successive rotation stands between 1998 and 2005

H E R BOE EE Cn =18) 4 B ARl R R R R
[7] 32 A A EK R — 2k Al 22 57 3 (P <<0.05),

Note: Means significantly different within each layer (n =
18) were labeled by different letters ( P <C0.05).

3.2 BMEYMAR.FEEMSHEMNTH

P A F B, AN 1998 F] 2005 4F ., 4% R4 19 ) Fib 20
A RN, 2 2005 AR IR IS IR, = KR4
SIRECH 116 Fh, A S T ARSI ACANES NI AC AR
B R RSy ) 71 Fh 49 Fh A 58 Bh, 2R R E
PEA TR R [ A5 5 AR A P Fh 2R 4 B 22
SN E SN RS PR I N 2 AR AR Y
HIERE % F (£ 2), DCA 4 KW, =2 b4 K
AFEY DCA 5 — 5l RS 5 B0 (E 22 57 W 3, i
AP IS — Al 22 57 0 2 50 A ORI i il 1.
P < 0.05;%1 2. P> 0.05), &N ZEHKAABHREE
ARG Py F R AR W) 0 W A A RRAE AR B AR Ak
(£ 3),
3.3 HEYMEREENTL
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F2 AAEHRERSINYFHEZTE(S )MER-BHIEH
( H )= R(2005)
Table 2

diversity index ( H' ) among different successive rotation stands

(2005)

Differences in the species richness ( S ) and species

% THUFR 45 AR SR FIA TR

Variation sources A bR FEME FRdEZ PIME bRdkEE

Mean S.D. Mean S.D. Mean S.D.
Wb R
Species richness 21.11 4.20a 11.28 2.84b 15.11 2.80c¢
S)H
o 45 K
Species diversity 2.31 0.17a 1.58 0.21b 2.20 0.22a

index( H")

BB AT BORARAE 2 (0 =18) 5 M — T UG A A
FRERR 25 W (P <<0.001),
Note: The values followed by different letters in the same line

were statistically different ¢ P <Z0.001).

TIITTTT

SR TR (a)

32 $% 4% ELSuccessive rotation
m:#*’DI/J‘#*’EZ@*’EI:%ZK’D:giﬁégz‘:’
O — 42 A A, | o
[A:Tree, @:Smalltree, M:Shrub, E:Vine,

[ :Perennialherb, :Annual herb, @:Fern.

9

: mlml
]
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(]
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172]
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(=)

P I e I s
&

o .
£ FR SR

4% F A ESuccessive rotation
5 R A 55, @ N Z0 W) 1546, 8 0 ) 443, | ) 1% 5.
E:Bird dispersal, B :Meiofauna dispersal,
E:Wind dispersal,  [MM:Gravity dispersal.

B 2 AN TR AR A EORE W A2 1 T () R 4% 75 25 7 (b)
1 A
Fig. 2 Comparison of life-form (a) and seed-dispersal

type (b) among different successive rotation of eucalypt plan-

tation
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43 C P <<0. 001) , T KU 5 28 4% 55 Ff 28 D v 1 %8 BEOBR
Jr HZER AR ECP =0.25~0.60,F 2b),
3.4 AEFEHEYVESEMSHENTL

AN TR) 2 A Bk I N T MO 9 =F 5 B R 2 R
FEBE AW B AL &l 3 frs . IR 3 ATRLE LR
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a1 AR5 AR 09 4 b 2 3 A0 2 A 1 46 4K
frEREZER  SBENRMER AR EENREH
I AR Ak 43 B 22 BEPE 8 BUTE 2003 F1 2004 4F [0] 47 7F
EFEER HEFMERARE,

30
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OFR a
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Fig.3 Changes in S (A)and H * (B) among different ro-
tations in different years

BB N EE G =3 8 L AR FEERA
[i] 3% % AL EK R — 4F AR AT 22 5 3 ( P << 0. 05),

Note: Means significantly different within each layer (n
=3) were labeled by different letters( P <C0. 05).

Table 3 Comparison of the first and second axis scores from the detrended correspondence analysis on different successive rotations of

eucalypt plantations

PP % 18 FR % 1118 SR # I TR P value
Variation sources FIE Mean iM% S. D, FH{H Mean  45ME% S.D.  FH{H Mean  f2lfE% S. D. e
H#EAJZ Shrub layer

% —h Axis 1 0.235 0.125a 0. 408 0.057b 0.749 0.030c 0.01
o Axis 2 0.415 0.185a 0.739 0.025b 0. 481 0.116a 0.01
EAR)Z Herb layer

—Hh Axis 1 0.325 0.045a 0.297 0.096a 0.705 0.178b 0.01
5 T Axis 2 0.315 0.060a 0.512 0.254a 0.392 0.119b 0.18

T R B N BOARHE 2 (n = 6) 5 Tl — AT B IS A AR PR RR 257 2% (P <<0.01).

Note: Different letters indicate significant differences in the same line among forest types at P <Z0. 01.
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