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Changes in Understory Plant Community of Eucalytus
grandis X E,urophylla Plantation in Different Regener-
ation Modes and Associated Environmental Explanations
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BWELEWYT A E EH F X E B Eucalytus grandis X E. urophylla ) N T. ¥ F # 4) BE V% 00 A8 16 R0 HE
(75 & R H MG X R 43 7 (CCA) . @ EIFME BN TR T Y 4 SEFH T XA MAFER FZ X R, [
RYEHG 5 4 B AR 2 FIVE AR JZ 09 Y Fh 5 BE 4 O Rl B bR > B 28 bR > SR AR b 5 RE R 2 R 1) Shannon-
Wiener 844, Simpson 850 H1 Pielou 33 5] BE 48 5 DU AE B MO0 fe 3 SR AR b k2 L 81 2F MR i /s E K 2 1Y Shan-
non-Wiener 5% . Simpson 4§ #UF Pielou 34 B 48 B0 L4 28 A Ch B i, A8 1 AR IR 22 5 SR ARGT Hb 55 /0N 5 O 25 43 B
25 U, B 2 AR S A AR A E A ) Z 7] B9 Shannon-Wiener 38 %% . Simpson $8 5l Pielou ¥ 4] B 48 BUE 1E i
F XS (P <<0.05), K 1%% 1 1) Shannon-Wiener 38 %1 Pielou 3447 BE 45 5001 BAK T 5 28 Ak (P <<0.05) , H 41y
TCWE 2. 3 PRI AR A A e 3 25 S, e )2 9B O AR S AL BB L Bl 1) A X R R 2 ) b 4 A
K& R A B RS2 4 PRI B 10 S i S AR R T 3 RV Z 0 E R 2 W R AL A R 90 Y0 A 1 et )
FOCRE S B R B BRSO | LR R X B E W R A R A L5 AN S
T B SRR T 3 RIS Z R A Z YR S 8620, [ERYMAERN BB T AR ENR TXER
Fie N AR HE 0 4 A A2 A 5 385 BE T 30 O R L AN it 3k 0 50 IR B s L RSB B A R TAR R M 2 AR
447,

KW MEXT N AT (CCA THTN MW E M BEAR FEETF R
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Abstract:[Objective] The aim of this paper was to better understand the change regulation of
understory plant communities of Eucalytus grandis X E. urophylla plantation in different re-
generation modes, [Methods]The relationship between the distribution of understory plant and

environmental factors were quantitatively assessed by the method of canonical correspondence

analysis (CCA). [Results] Five years after the

regeneration, the species richness of herb layer
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and shrub layer of the community ranged as
planting forest™> sprout forest™> cut-over land.
The highest of Shannon-Wiener index, Simpson
index and Pielou evenness index of the herb layer
was obtained in planting forest, the second in
cut-over land,and the smallest in sprout forest.

The Shannon-Wiener index, Simpson index and
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Pielou evenness index of shrub layer was the highest in sprout forest,moderate in the planting
forest,and minimum in cut-over land. Variance analysis results show that there were significant
differences between the herb layer of sprout forest and planting forest on Shannon-Wiener in-
dex,Simpson index and Pielou evenness index (P <{0. 05). Shannon-Wiener index and Pielou
evenness index of cut-over land were significantly lower than that of sprout forest (P <C0.05),
and there were no significant differences between the other parts. The composition of plant spe-
cies was significant differences in three communities. Canopy light-transmittance coefficient,
soil porosity,slope direction and soil available phosphorus were important influences on species
distribution pattern in shrub layer. Superposition effects of 4 environmental factors explained
90% of variation of 3 kinds of communities of shrub layer species composition. Canopy light-
transmittance coefficient,slope direction, total nitrogen/total phosphorus,available nitrogen/a-
vailable phosphorus and soil porosity were important influences on herb layer species distribu-
tion patter. Superposition effects of 5 environmental factors explained the 86 % of variation of
herb layer species composition between 3 communities in total. [Conclusion]Microhabitat chan-
ges led to the changes in understory plant species composition of Eucalytus grandis X E.
wrophylla plantation in different regeneration modes. Moderate disturbances (non-controlled
burning,non-herbicide, strip soil preparation and banded tending) were conducive to the main-
tenance of understory plant diversity.

Key words: canonical correspondence analysis (CCA) , regeneration mode, plant diversity, com-

munity composition,environmental factors,eucalyptus
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2 WRAZE

2.1 HiinREigE

1997 4F 2k Ak 5 & A i AR J5, X oA B A%
( Eucalyptus grandis X E.urophylla ) B bk H 717
Bl A BFRE AR, 2006 4F 11 F XHZAR Sy 3R 47 B AR
2007 AFH7) 43 531 SR BRUAE 1 B R 28 OB . RE B AR
B ZF ARS8 SR AN B L L5 R 3 b, 2R KPR BE 1 Bkt
BT 5 5 ST RE DR A7 — B0 B AR L8 0. Skg/ Bk,
UG A 4FB L 2 W, )i N 200kg + P 150kg + K
100kg/hm* , ¥ £L38 JE 2 4F, 36 0 0 I 4 45 bR 310 3
FHCHE 1 W, FEAE BB R 2F 5T i 50 R 22 (8]
PR B8 1% 2R AR M A A 5t BB AT [ SRR it IEAS
PeB . 505 BITE B R A A BORR L 2 bR SR AR b
3FRBETE P &R 3 20m X 30m [ 2 W I AE L L 45
ANFEHD 4 A 153 AL A K TR AR K A bR
2.2 MHHBEAE

A 20m X 30m [ W I AE Hb 41 4k 6 A
10m X 10m HYAET5, X &4 10m X 10m #9HE J7 i 47
BEATE AL I PR M AR RIS 5 AR A RE DT A B A
WE 1A 5m X 5m BN AR AAE Y AN T I
FEH A 1A 2m X 2m B R AR Y R A /NRE DT L 4
BT 2010 4F 8 H Ml 2012 4F 8 H X /NEE 7 N i AL 4
HEAT 4 T VR AT 0 ST R R 2 bR AR BRI
2.3 BEBRFHUE

FEFE b R 25 A [ B 00 5 R SR VA A A
e B RE 4% IR AT R A R (3~5 ) L it
gl REEE R EE R AR S
FRAE o [) B FH 2 0 B 4 0 2 4 38K 4y — 9 B L OF
i 0~20cm,20~40cm, 40~ 60cm 3 J2 R4 T FE, K
JE VYRR G R A I S N A B . R L 4
FAR TG R 0 ok 0 20, Tt A 2%, 43 0 7+
BAN 2R 2 2 KR AR, AL
JoTFH 5 TR SR A A I A I i, 4 R A A R
0 L 7K St R B A RO I L A W AR AR
B BH B e L €8 1 00 2 A 0B FH XR34S B L 1L
ORI E , 4250 SUCE I R B JHA e TR,
2.4 BRAEBSHITSMAE
2.4.1 WA ARG H AT B

YiFh 8 B CS) A 20m X 30m J# A AT
HF B R

S
Shannon-Wiener 384t ( H') . H' =— ZP, .
i=1

In P;, [@D)
FEASE 2014F 108 % 2145% 58

S
Simpson % (D):D=1— > P?, (2)
i=1

Pielou &) JE38 % J..):J.. = H /InS, (3)
A H P, =N,/N.N, NFh: (%N b Br7e i

AR T T PR A AR R R

HEE(Iv): v = XN ZE(Dr)+ X5
ERECPro)+ X CFr) 4
o

Dr = JEA Tl > UK 5/ 4 80 By > 1R S8 X
100% ,

Pr = AT ) 55 B8 /4 ER A 0 8 55 <100 20

Fr =Tl ity 39 B / 4l (8 S8 BE X100 24
2.4.2 HITEOGIT oM

KA ZE J7 22 98 Cone-way ANOVA) 43 51
FEH 3 iR Vi HE R 2 R0 R AS J2 W i 22 R R 1Y 2% S AR
. AT TE B SPSS 17. 0 for Windows (SPSS
Inc. . Chicago, USA) T iz 17 . &Kl LSD 2 )3 70 #r kb
BEATIE R 2 550 B KPRk P <<0. 05,

BE T BF AN RN FE N o b, — A2 T 16 A7
MO BRI PR A A R B ) B B AL R R
TR E | RSB A LR R R e A
RHAE AU/ AR A AU &
WM EEBECRE. N TR T HEARZ A
Y 4 SRR B PR - 22 1) YOG AR L A BIF 5 R FH B3 0
R 43 #F (Canonical correspondence analysis, CCA) 5
V203 I R HE AR 2 A A R W) b A S B R R 2
(] 119 G 28 5 IF [ s 73 i) A 32 28 R 35 DX X K 2
TR JZ Y AL L SRR, H BTE CCA B 7
iz 52 4 R 9% K 56 (Monte Carlo, 499 iterations)
XPAFFIHY 16 >3 b 3R 58 N - AT Bk 4 BoA W3
PRSI ( P <<0. 05) B IREE N 74 N feJg CCA 2 #r
HOPRGE AR 5, W) b O 23 0l R FHHE R 2 A AR 2 W)
Fofr ) o AR O H o ER 2 W R R S 9 X 75 e
FEWE B JZ YRR S 9 X 24 B . DI Ah L T
B i A CCA 73 M Z it 75 28 5 e e A i 4k
v 3l e 0 A ok TS 2 B DU E 19 0~ 360° Z B] 1Y
FHO Ay 0~1 Z 6] i) U {H (transformation of
aspect, TRASP ;Roberts and Cooper,1989), &5
NS

TRASP ={1—cos[ (x / 180) Caspect —30)]/
2, (5
Krf, TRASP R Ia 4850, aspect % 5 W45 1 3¢
6] J7 5 F BE . TRASP {E K, 3R A Bl T
X6 57 4 B A7, 53 0 R A 1, 2,3 BRon T b
)
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Fig. 1 Comparison of different community species diver-
sity index in herb layer
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TR o R BRI 22 o SR A3 08 L B /) 5 T 400 b = B 98 50
LSRR 35 b A F  (8. 67 £ 1. 16) , B ZEARIR 2. (7. 67
+0.58) M A/ (7. 00£1. 000, {H 5 22 53 Mr 45
REY, H B Z B Y M 2R RS TR &
5.

2012 AE Ry A L5 R WoR AT AP R Shan-
non- Wiener #§ % . Simpson #& £l Pielou ¥ =] £ 8
K LI AR R B v SR G IR 2 W 2 AR /N 5
ASHE W) 10 ) b A R A R PR > W ZF R SR AR HE
T3 220 B e SR R W L BRI 27 AR5 4 e ARk 2 18] A9 Shan-
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BAAERE LS (P <0. 054, HAH LB EER.

Rk S7 AR AS G 90 S (] 48 {5y 50 A A W) W) b 22 4
PRSI, G5 R R, SR AR 3 Ml R A )22 ) A 3 R R R
P 5 B R H (1 =4. 158, P =0.014) . {HEA]
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M AR 3. B 2R ARE A 2 B Shannon-Wiener
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K2 s i, 2010 4F 3R 2 B9 90 R R DA
B MR ER R s LR B 25 AR SR A b B /) 5 1T Shannon-
Wiener 8 4% . Simpson 8 £ Pielou ¥ 2] & 8 $ 14
DA P A S5y R AR M IR 22, W ZE AR R /N, O
ZEOr AT A R KW, 2010 4R A F AR Simpson 5 £
BT W 2EAR (P <<0. 05) . R AR Mo 1 ¥y Fh £ &
WY AR T ZF MR B AR (P <<0.05) . 2012 4R R
WK JZ B Shannon- Wiener 8§ %% . Simpson 18 £ #l
Pielou 357 BEH8 £ K /INIUT Ay 8 25 bR > A 1 k>
SR AR b T 40 b = R DU 3R B A A PR > 8 2R >
RAGEBH . T7 22 3 B &4 R 3R WL 2012 4F R £330 L /Y
Shannon-Wiener 8§ %4 . Pielou ¥ 5] B #8 #(H B 1K T
By ZF Ak (P <<0.05) , e M TCH i 2 5% .

REEHEARZ YR ZHEE 325, 2010 ~2012 4F
SR A0 1 FIAEL PR E R 2 1 W R 22 R R i RO A
K. H2ZR AR F (P >0, 05, 1KLY
Shannon-Wiener 84 (1 =3. 457,P =0.026) . Simp-
son 84 (¢ =4.405,P =0.012) , Pielou ¥J5) B F5 4L
(t =4.558,P =0.010)4 W] .3 fin ¥y i %,
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Fig. 2 Comparison of different community species diver-
sity index in shrub layer
3.3 HEEAENEAEREMNAEE

*1ME 2 BR,2010~2012 4F K HETEHEA R
MFAJZ RO HF A TR By 24k, LU 2 (E
FETIT 3 7 B4R B Fh R 1], 2010 4F R AR50 b FA 2 32
B Bk T ( Dicranopteris dichotoma ). 11 =
( Miscanthus floridulus ) .43 ( Eulalia speciosa )
LR, WM 2012 AF N e 28 Oy B L RO £ L I 2
( Dianella ensifolia ) ; B ZF MO N B F0795 15 L /NE 5
FFH C Ortochloa nodosa ) 7 77 % T Bk ( Blechnum
orientale Y7 NEBEEE AP R TS ERREN
AR RS T INE BR R R O Bk Ry
JEAE 2014510 A F 21 A% 5

F1 TERBEXAEREZEXT 10 HH
Table 1  Species with the important value > 10 in different

types of herb layer

R W 2 Ak LR
Cut-over Sprout Planting
4 Species land plantation plantation

2010 2012 2010 2012 2010 2012

Bt 5
Dicranopteris
linearis
FATE
Miscanthus
floridulus

Eulalia speciosa

XL I Bk

Lindsaea ensifolia

HH#EF
Heteropogon 11.73
contortus

Wy 2
Dianella ensifolia

NG
Orttochloa nodosa

R BB

Blechnum orientale

RUR R

Pteris cretica

AR A =10 B FP . Note: This table listed only the

species with the important value larger than 10.
LB,

AHEAJZ EEAH S T 3 AL AL T R L BR
R ARG A o B 2 AR R B MR K A T R B AE AL
2010 4F, >R R0 Ho 9 K JZ= 2 5 # ( Baeckea
frutescens ) Mk 4 IR ( Rhodom yrtus tomentosa )\ %
WA CRaphiolepis indica ), 2012 4 A 278
1T 8 2E MRVE AR 2 LS Fh AT 3 A7 A 41 B & A T W 3
M oEk A2, N 2010 4E M B & ¥ (Lygodium
japonicum ) KH ( Clerodendrum cyrtophyllum ) .
E M4 ( Mussaenda pubescens )AE R 2012 H 2L
S LGN
( Cratoxylum cochinchinense ). % IR B ( Morinda
parvifolia ) s M ARBY W & A T BRI 4L, A 2010
O e V. WA R B Sk B (Phyllanthus
reticulatus ) ¥ 78 Sy 2012 4F W) ¥ 4 v, B 4 P
( Melastoma candidum ) . KZET ( Litsea cubeba ),
3.4 BHERYMARSIERETH CCA HF

3 3 X B ZERR AP R R AR 3 R v 1 9
ARJEFNE A JZ Wy Bl AL 84T 22 o0 70 #r 4l 2R 3R B L
ARZ L EE 1RGS2 PR T 3 M REVE TR
Py h 2 L 5 1 61, 8 %6 (Il 3a) s REASZ e, 55 1 Sl AN
52 SRR T 70. 900 (I 3b) 53 Bl i v 2l Y
AR FNEEA JZ W) b 28 )8 A 035 22 53 BE RO T Y 2
S ST 3 T A 1 Pk B HE SR AR b Y o K )2
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152.18 141. 41 47.54 179.13 117. 32 100. 25

47.65 106.97 121.96 44.78 95.03 51.97

37.75

16. 70

10.63 23.42 17.96

49. 90 48.33

19.32 48.01 25.77 21.05 94.50

13.20

( Clerodendrum  fortunatum ) .
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Table 2 Species with the important value > 10 in different
types of shrub layer in 2010 and 2012

R A H 1 25 bR A H AR
Cut-over Sprout Planting
T4 Species land plantation plantation

2010 2012 2010 2012 2010 2012

i b /
Baeckea frutescens 70.31 77.46

Bk 4 IR
Rhodom yrtus 48.20 65.18
tomentosa

EV N

Raphiolepis indica 19.01 19.79
T

Embelia laeta
2%

Melastoma 14. 10 21.97

dodecandrum

S b

Phyllanthus 13.32 23.99 32.52
reticulatus

H AR

Cratoxylum 12.11 11.70 26.45 32.88 10.23
cochinchinense

X R e

Morinda parvifolia
TC AR

Cassytha filiformis
Lygodium japonicum
K

Clerodendrum 35.70 14.85 12.46
cyrtophyllum

B A

Mussaenda pubescens
SERil]

Mallotus apelta

7 A )

Melastoma candidum
ARSI
Clerodendrum 34.58 11.18 11.28

Sortunatum

SR Hh
Breynia fruticosa
4 e
Oldenlandia 13.15
hedyotidea
& B B AL
Melastoma normale 12.41
A:%? 19.72
Litsea cubeba
S
el 11. 50

. ep g el
Litsea rotundifolia

23.44 18.98

17.96 14.49 14.39 14.08 15.09

11. 19 26.44 17.25

10. 26

12.49 58.74 21.67 43.31 91.01

24.86 24.62 17.72

20.70 15. 45

14.50 16.73 11.00 20. 28

17.99

AR H A =10 ¥ Fl, Note: This table listed only the

species with the important value larger than 10.
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