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Effect of Stand Density on Community Structure and Ecological
Effect of Eucalyptus urophylta x E. eamalducensis Plantation
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Abstract: The community structure and water holding capacity of litter and soil of Eucalyptus urophylta x E.
eamalducensis plantations under different management densities in Yong’an City were studied. The results showed
that the management density obviously affected the plantation structure, which had significant correlations to DHB
and tree height, with correlation coefficient of —0.99 and —0.93, respectively, and that to stand volume with » =
0.84. The effects of densities on species diversities from shrub layer to herb layer were different, which had
significant correlation to shrub layer with » =0.94, and poor correlation to herb layer with » =—0.52. The species
composition of undergrowth layer were great different under 5 different densities, and the vegetation yield under
low density was the biggest. The litter maximum water holding capacity had significant correlation to stand
densities with »=0.94.
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SHEETHI B ok S i B T AR B ARR AR K 2 ]
FEREN—MHERE, KOFEERERME
TR EARAR B RRA , BISE AR BE, Daniel 00, Ak
SEEROUK T LG BN LA T S 2
MNEEHE T, X RFE R EE R T/EE A
RFEMRSERKRBERSEENEERFY, X
R C & AR EX R A KT A1ER,
R T — e EH R, B SRR EMET
REAMBEENRE, M2 T AR5 EX RME
AR5 TH R o

Yt (Bucalyptus sp.)RREHE HFEEN#EEF
PR, BEE S B R AR 25K
AR, b A TR EE B e REH
HIER) Ml TAES RAF A R, 4R,
SR A TR AE KEMESETET KER
BFRTAE, AR 45H ™ | Sr 2 Je 2 B 1 A0
ERMEEYE, XTERERS REA ARG E
KEABREHE™, [EHR A AT 5 BE Xk
G ST 2R RN e B B A 18 A W, AR
MZEREEZ MBS =] MAESHEY,
PR EGHREERRNEANE SRS, &
FAATHREF L, EHEMRLE TRERS, UES
AMFEEREHEERNESHED . AFREKE
MAFERIEEE T WA TR A KBS
BT BB ST , e A TR S 8B R
JE 4 ] R AL RERE BRI IR AR AR

1 BE5EASL

MRXREBER KET. &1L EER
2941.1 km’ , R AR ER A A T | B E AR B BT X, LA
R EARE R Y T 28 B AR BEBK 15,
KETE TR S, T REEE P

WP ,db4E 25°33'~26°12' . IRE: 116°56'~ 117°47,
HARSSE DR IL . BB O 3, K/ 2 b 4E 7 LAl
Y§IRAE 800 m LAF , SARIEM, FNE 7T , K IHKIR
FE MAREKBK, HEEA AN TR H
Wi R, IR LR E R, FERLBER
AR VIR A3 KRR MEHBHAAE
BRIRA A WA DA A RE RAE%,
TR DI R, R Oy i, b LR
B, ANESERS, FHFER.
2 MBI
2.1 5MAE

PRFEXT 5 Ty AR 48 K Mk (&) B A B R
AR EEWML B LY R E K% (Bucayptus
urophylta x E. eamalducensis Dehnd), B 5% Hi £ i
WFE AT AR, 2005 4 3 B 28O EM, 2008
E8 A, IRE 5 MPIHEEE, B 1350,1950,2250,
2700 #1 3000 ind. hm?, 4> ] 2% A.B.C.D.E
GE 1), BN ERRFTHLBEH N 20 m x30 m 1§
AR, TR AR TR 408 6 4~ 10 m x 10 m
BN XS I BT R SR AR Fp BEAT B AR R R
RN 2.5cm), ICRWF 2 R R EIE
FMWETF. BMEFREEL NS m x5 m B/ph
5, 3T N EAR R R 31T A, ID R Fh 2
FRBE SRS, EAENHEE 1 mx1 m AW
BEEAMY), TR A R EME, XEE X IR
BT R 2 RISV AT IR A A B

AR LU STERSA, FEHNREL
FE,70~20 cm-20 ~40 cm F1 40 ~60 cm 732,
I TIBCEITE , 3 B SLR = AT LR R Bt R
538t T #G LIEIEAZF T, ARSCR AR
HEHES (Nemerow )38 HU(P) o Xt L3 E #4740
SN, LB RS EES BXESER

®1 TRATEEERE AR
Table 1 Sampling plots of Eucalyptus plantation under different planting density

R Wikt
Soil fertility

index

TREE
Soil depth (cm)

% & Density
(ind. hm?)

B BiR elH WE
Plot Attitude (m) Aspect Slop (°)
A 324 ZREiYE Southeast slop 26
B 314 ZREiYE Southeast slop 30
C 312 ZREiYE Southeast slop 29
D 334 ZREiYE Southeast slop 27
E 322 ZREiYE Southeast slop 28

80 ~90 0.74 1350
75 ~85 0.69 1950
80 ~90 0.62 2250
75 ~85 0.62 2700
75 ~85 0.79 3000
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ik, GREN 5 M ENEHNE SR P 25
9:0.74.0.69.0.62.0.62.0.79, R+ TR S PEH
FriE P>2.7 RIEIR,2.7 ~1.8 JEIK,1.8 ~0.9 —f&,
<09%FE , W WAHISE X Y 133 R FHRB A 1%,

2.2 EMSHEES
BEYIR SR B R LU JLA
WEBES) N ITHYFEE .

(2)Simpson 8% : D=1 —‘ng
(3)Shannon-Wiener 5 %5 :

S
H=3.3219( logN—%;lN,.logN,.)
S
Y PlogP,

i=1

(4)Brillouin 15%%.J,, = oS

(5) ¥y 5] & K B} Shannon-Wiener {5 B 78 %(:

J =HI|",,

K, 8 AR FEGN, b i WE
BAH N AR TR YR B AEZ A P, AT i
HIFEXEZAE, P, =N/N,

2.3 FEMIGFE SR g KENE

W& RNE R, S5 E LR
20 cm x20 cm B/ 10 4>, IREME Y HEN
Bkt ER kR, R G TREN L&,
FARR TR Rk &

3 GRS

3.1 RO EEX RSB RERAIHIT

MEE®BER K, 4 FEERERBRZEN
12.6116 cm FF&F] 9.8139 cm, MFE 2 B, KH
BERFBEI RN, BRARBIN 01236, &
IERKL,S P B M4 4070 35y Shm | W & 4 IE
B, ZARS PRI REPBEBREHSHBEANE
W B IER S o B 2k lEAR M IE AR & = A, (B2
MR EEE I KHISS T X e, Webul 5HA
BRREE, TUASARRE DEENERS T,
Weibull 7375 L& PR,

HX3.E1 JUEN, ZENEFRERE I
HMAE, FHRE AMBREBERENERE, 5
63% , HIK WEE VRS, 5 19% ;B fl C HH R4
S LLEML, FERENV S NER, R RS
ERRX, ENBREHBEWD, N 47% B3] 2%,
MEZEFHEMT WA E D5 REERN D.EH
MR RR R RS B B 1) /NR AR ES , B B
R 22% A 83% , KK (14 ~ 16 cm)AIHE
¥oh 0, MR BIEmALESE B0 B RN ETERIR,
A FRY, PERE A D Mk ER
BRARGEE3).

F2 FRAEERFAZNEESHHER AR
Table 2 Diameter distribution and x* test of Eucalyptus plantation under different planting density

EE BRAK ERS Weibull 5375
B o _ WE W ,
Standard Coefficient x Normal Weibull
Plot Mean Skewness Kurtosis
deviation of variation distribution distribution
A 12.6116 1.5585 0.1236 -1.7942 63377 1550713 926973 6.10131
B 11.3846 2.4094 02116 -1.6833 2.6929 1830704 9.87212 1.58912
C 11.2261 2.006 0.1787 -1.4535 25815 1550713 12.12953 0.94783
D 10.1641 1.9537 0.1922 -0.7122 0.1783 1550713 4.01807 2.79823
E 9.8139 2.2266 0.2269 -03244 0.0887 1691899 13.34465 039914
£3 FAVETEERFENEZSHRENE
Table 3 Diameter class and stand volume of Eucalyptus plantation under different densities
Res I(5~8 cm) (8 ~10 cm) M(10~12 cm) NV@2~14cm)  V(14~16 cm) H1t Total EHE
7S/ S/ 7S/ S/ 7S/ 7S/ Stand volumn
Plots % % % % %
Number Number Number Number Number Number (m® hm?)
A 2 12 3 19 31 19.1 102 63.0 24 14.8 162 100 724063
B 12 5.1 18 77 83 355 110 470 11 47 234 100 8.815
C 15 62 30 124 89 36.8 102 42.1 6 25 242 100 8.88194
D 35 109 88 273 141 438 58 18.0 322 100 10.0419
E 57 175 85 26.1 129 39.6 55 169 326 100 9.08746
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Fig. 1 Diameter class distribution

3.2 RS TEX R THEY SRR

XA FRE AT AR MEAR R YT E R
BT REGE 4): EREH Y EEE NS
BEIR T MK EARR, X 5T S KB
HGR—. BARNEARARNELHEERNE

SRR, BERTERBSERZEZ AR
BETALES, CREM R ITAENRR, A
I, AR RAEERZE IR, HEHER T
% 4,

F4 HTEAR EFXEDH S REREYILE
Table 4 Species diversities at shrub and herb layers under different densityes

e AR , Ik Yied
Plot Number § g g " s (t hm?)

EARE A 129 14 0.532 0554 2.026 1.824 1.600
Shrub Iayer B 274 26 0.616 0.760 2.896 2.702 3.100
C 96 17 0773 0.852 3.159 2.827 2200
D 108 31 0.897 0.948 4.441 3.902 2.100
E 119 22 0.862 0907 3.844 3.458 1.400
Bk A 79 11 0.920 0.884 3.181 2.873 0.716
Herb layer B 27 6 0.890 0.795 2302 1.930 0.548
C 57 10 0917 0.873 3.044 2.686 0.842
D 28 11 0.845 0.847 2.924 2.336 0.398
E 90 9 0.793 0.794 2,515 2.307 0240
BER A 208 25 0.720 0.795 3.303 3.043 2316
Undergrowth layer B 301 32 0.646 0.792 3.201 2.984 3.648
C 153 27 0.847 0918 3.980 3.608 3.042
D 136 42 0.903 0.961 4.836 4266 2.498
E 209 31 0.860 0.931 4220 3.897 1.640

S: £ & Abundance index;.J": 335] F Evenness;J: Simpson $§%{ Simpson index; H: Shannon-wiener 5 %

Shannon-wiener index ;Jws: Brilliouin 5% Brilliouin index.

HTEEZMBEREEEE H 1950 ind. hm®
BRI, A& 3 AR BE B3, Uik & 2 #riei >,
PR AF] 3000 ind. hm i}, IIRERIK, BEEMRE
WEE EA LR AR SR E RiEME M. EE—#&
B 255 8 3000 ind. hm* B MAZURING , (B
WK E IR A I, XTI B K, B
FFEREARMERKE X, BIMNEERZAS T E
AWM E (Usachne globosa)F/NRIEE A,

FEPE N 2700 ind. hm” B TR BE Simpson 38

% Shannon 8% Brilliouin FE4Y &5 ,[H B4k
b EEREERTEDZHEENZRAKR,

3.3 WS TEIREE T L Bk EE BRI

N [R)BIARL A B R N TAK B A 9 e K e i
BIREFMGE 5), AR ER SRR DB EREAR
7] , Forb R B Mk 20 MOR 2 B 8 R A, AR PN B R A
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THEDNBE, E—ENBEERNNE DR
KRG RERRE BIEA X", A% P KR A
SRERRM I, N 296%~ 345% , B R IF KR
BT RkB T S e =ik PR R BT 45 R (310.4% )
WEDRE SUGFERARBELRMEHMER, Sk
75 A W A SR AR a3 B ) - R I A3
G B

M 6 TLIE N, k& E 5 ¥R
W BRI AR A R 2 2 AR OR, XS ARG VE R K
RUHFERBERL T, KTFHEIHEFEERE
WET HER YR, HIEAE KE LR
BEEMBE, TEFKESHEDHTFEMEX

BERBEKF(P>0.01), LIRAEFLBE KT
IKEX SRR ER YRR X, MY FAERR
SR T TR YR , R B 5 R+ SRR K B
LEREAWDE R, FENEfE K EE . L3RR
HI B THRE , & B RS, B DR A E D,
LB T, R IFB KB T, BE
RIS SRR N AR S A2 A BT AR L33 B4k
PEBRBEAT A, YOU R T BB 2 i R SR
PRk, (BREE FHR R, XM S/ E —E
RENER, BTFEMESE FHRLERE
RPN TIHFES B IRFRER, LERE AR
KBTS —FRF DR R AR,

®R5 FTEABEZATKRETHEDN LR KE
Table 5 Water holding capacity of litter-fall and soil of Eucalyptus plantation under different densityes
#5354 Litter-fall 35 Soil
B BE &g m?) Rk ® 5E AR E HERKE BALRE
Plot Thickness Standing Water holdup Bulk density Saturated water Field capacity Porosity
(cm) storage (%) (g cm?®) content (%) %) (%)
A 16 1687.452 295.6745 1273 34.0216 329751 403
B 20 2274.074 324.8677 1243 35.1046 33.6553 29
c 15 1553213 338.9558 1282 33.8523 32.8113 392
D 2.1 2739.726 342.4658 1241 35.8954 33.8220 27
E 18 1835915 3447887 1.265 34.1761 33.1100 415
F6 WMREATFHXE
Table 6 Correlationship among factors
D DHB H v M Jp J, Jy LS LC B FC
DBH -099"
H -093" 093"
v -091° 091"  099”
M 084" -087" -076  -068
11 094" -094™ -083" -076 095"
2 -0.52 0.59 040 045 -042 -042
13 086" -082" -085" -078 077 087" -0.02
LS 033 -043  -046  -040 0.68 0.44 -0.34 0.24
LC  094™ -092™ -077 -071 090 098"  -046 084" 031
B -0.24 036 033 031 -056  -032 0.56 -0.01 -095"  -0.22
FC 024 -036  -034  -030 0.60 0.35 -0.46 007 098" 024 -099"
P 029 -041  -038  -039 0.50 0.30 -069  -0.03 088" 022  -098" 094"

* 1 P<0.05; " :P<0.01; D: ZHE B Density; DHB: 42 Diameter at breast height; H: #4785 Height; V: Bbk#1 R Individual
volume ; M: TR & Stand volume;.J; : B K JZ Simpson ZHEHEFEHL Simpson diversity index of shrub layer;.J, : EEZ%JZ Simpson %
FEPEFE S Simpson diversity index of herb laye;.J,: Hi# JE Simpson R HL Simpson diversity index of undergrowth layer;
LS: ##YBF R Litter-fall storage; LC: #5335 /K B Litter-fall water holding capacity; B: 3% % Bulk density; FC: H [B]%F

KB Field capacity; P: B FLERE Porosity.
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