8 25 B8 o 4 = = R | Vol. 25,No. 9
2005 4F 9 A ACTA ECOLOGICA SINICA Sep. ,2005

i
Sh—

IR EATEZARARREREDHHAR K
T EREMIEBREE

B oRbVE, R K RS, B, ¥ RS,
FRLAEL,RERKRSFEL, N & .
(. AR RFEGP EEBE,.RABGE  712100;2. PEKIPXAREHTAESHESHEI AT .dLE  100091;
3. PEMKEMENFTEMFEKRLEP.LH,EHE 5326004, [ HRKEARER . BT 530001)

RE-BERBEAATHRST 13 HREF LR A TRAZHYHE 1 &, ERABUBIFA. BXEEEIN - HHNTE
YR ZEREW P AR AR . 2 G - RBRBFR T R AT RAR 25 HEBAFHFEXR, WE EHR RS %
MK, S RERMRR T AEEYHEAXRURENERBAANESSHELNER., REIFEREEAR 5 HEE
AKEMYSR 4 DFHE: 1. M (Ficus hispida) + F A 2K (Antidesma bunius) + F i (Mallotus barbatus) + Bt B (Ficus
cunia) +IK R BF (Saurauia tristyla) + R4 (Mallotus philippinensis) + ¥ Z 1) (Maesa japonica) +H ¥ (Ficus hirta) + LI BE
¥ (Alchornea rugosa) + 8 B8 (Ficus fulva) + B Y M (Mallotus apelta); 1 . i (Cudrania tricuspidata) +§& K (Schefflera
octophylla) ; 1 . 2K (Cunninghamia lanceolata) + KB (Clerodendron cytophyllum) + M B F (Millettia semicastrata) + L1 4
(Randia spinosa) + W& F (Litsea cubeba) —l—*%%(Lr’tsea pungens); N. B4 (Ardisia japonica) + JLW (Psychotria rubra)
+ Ly B (Vitex quinata) + R 58 W (Cephalanthus occidentalis) + 5 M B §E B (Pithecellobium lucidum) -+ % Jf B K (Mycetia
sinensis) JPHR T W ESHBARA - MREABETEABUMA IR I S ARNEFH MANEKBER - ITARENLTESR
T, 58 2 T B 22 05 40 9 LK 0 R S 0 R o 5 5 LA 4L IV S 4 38R, DRV U R 7 A o R AR R T AR R BRE B0 6
MAKBEE  LARFAE T AR WBEENRITT AR NS M8 S rt bR S IR AR L 2R, F AR 704 b i X iR K A
ATHEZREFMN LR S RKE VGRS,

XKW RN ATEARMKIEBRREEAREHR FEKE; FEMAX; ESHHH

XERS.1000-0933(2005)09-2173-07 S EPI,KE.Q48,5718 X WFRIRE A
' &

ot

Species composition and correlation of understorey woody plants in chinese fir
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 Abstract ; Cunninghamia lanceolata is the main timber tree in the low subtropical area. Because of the simple stand structure
and the traditional management focusing only on wood production, the potential consequences of biodiversity loss for ecosystem

function and services have received considerable attention in recent years. It is necessary to change stand structure and species
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composition of Chinese fir plantation in order to increase its species diversity and ecosystem services.

The understorey woody plant is beneficial to maintaining site productivity, species diversity and stability of community.
Study on the species richeness ,interépecific association and correlation can direct the sound practice of vegetation restoration.

There are 71 species in ;hrub layer in Cunninghamia lanceolata plantation after 13 years natural succession. The species
richness and diversity have increased with slight Eﬁiﬁfopogenic disturbance. The status and function of understorey woody
species are judged by analysis of important Value. Ficus hispida, Cudrania tricuspidata,Mallotus apelta, Millettia semicastrata
etc. are the constructive species; Periploca forrestii , Alangium chinese, Pueraria thunbergiana , Mallotus barbatus etc. are the
subdominant species, Clerodendron cytophyllum, Maesa japonicasRandia spinosa,Litsea cubeba etc. are the companion species;
Viburnum dilatatum , Cayratia japonica,Rubus palmatus etc. are the rare species.

X? statistics and r test are used for testing significance of interspecific association and correlation among 25 main
understorey woody plants selecting from the woody population. The results clearly show their interspecific relationships and
their differences in resource utilization. Species-pairs of positive association are in the majority. The most species have
accommodated the shady habitat. |

| There is a positive correlation between the important value of species and the interspecific association. The higher
important value of the species is, the more close and significant interspecific association is.
Based on analytical results of interspecific association and correlation, 25 woody plants in shrub layer could be divided into 4
ecological species groups: I . Ficus hispida—+ Antidesma bunius-+ Mallotus barbatus+ Ficus cunia+Saurauia tristyla+ Mallotus
philippinensis + Maesa japonica+ Ficus hirta+ Alchornea rugosa+F icus fulva+ Mallotus apelta; 1. Cudrania tricuspidata -+
Schefflera obtophylla; 0 . Cunninghamia lanceolata+Clerodendron cytophyllum—+ Millettia semicastrata—+ Randia spinosa-t Litsea
cubeba + Litsea pungens; N . Ardisia japonica Psychotrz'a rubra + Vitex quinata + Cephalanthus occidentalis + Pithecellobium
lucidum + Mycetia sinensis. If species group @ or I are advantaged species in shrub layer, the community would change from
coniferous forest to sparse evergreen broad-leaved forest; For group NV, the community would be relatively stable; For group
I ,the coniferous forest would be mixed coniferous broad leaved forest. The classification of ecological species groups would
provide a theoretical basis on judging its ecological function, adjusting the stand structure of plantation and directing the
suitable natural vegetation type through the close-natural restoration process.
Key words: the lower subtropical area; Cunninghamia lanceolata; man-made forest; close-natural state; understorey shrub

composition; interspecific association; interspecifif correlation; ecological species groups

KK (Cunninghamia lanceolata) ERBH N B ENEEAMMBH . AHEHTE. BTFEENEAREEEUGK RS
B AN ERE— EE RN EEERSEAAIFARE  HASHRBE TR AR ERTE M AZEENZEARS
HRMEFEBERERNXEMNRE KEREEAGHRCEELT EAKTHEAE T AREE . GhsEHE T, KA
HIFERHIED KD SENEBRFRBEESBREN IAEFEENERA L EFTEAFHYESARETEERBIAS
B, — A RR MR, UHEEESHANEGHBEEENRBENSEHREEZ —, EMENT YR AL —
FMRE M TERAARENSGHN BRI REFERNRIEOLHBAFTAZE AT AREENED S HAE R RER
WKL KRR T FEBR G A RN EF & I EARALRT 132 BREH M EEART YR X RTH
X, ERZEX B ARG A RKE RSB PSS BB R4 8 69 % R R KB
1 WSS |
PR SAF AAENE BEEAFERNERSKR. . ENERBRER, TEANH, TEEYHE(U0~BE3 A TF,4~9
ABE) B K AFHEE.EHKEY 20.5~21.7C, K HIE 40. 3 C,H/MMEE —1. 5C ;=10 CHE s A6 000~7 600 C.
EHREREL 200~1 500mm, FE K E1 261~1 388mm, HXBE 800 ~84% ., FEMRUMBRLEENF . FLEN P,
BEDL 25°~300 ., M+ Mg FE T AT K. '
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2 WARFZE
2.1 HARBEBEAE
HAHEEME. P . TREISNER , FIMEERY 4 REET AR, FARE#LK/PH 20 mX30m, EFNTEAREEM SO

L




9 1 B KE.BIERWAIEAKEARYRMARE EEKREMEBREHE 2175

EUUALSHEE SN SmX5m HBEARBEF.EF ONMES., EFEAMNL . BE . EE.ZHEF,
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2.3 YR E B
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GitAHEAALIHRTEDE 13a BREFHNEARBEEAFDMTARONDHPOERE.5RALE 1. XF 71 #, HE
HEE., SIS (Ficus hispida) B EHR K, N 100. 43, KK AW (Cudrania tricuspidata) . HE M (Mallotus apelta) K18 B
F (Millettia semicastrata) s EBH I H 72. 43.64.09.62. 47, RN R M HBEAMNRTEEEN MR ; EEMELE 40 L LA F
B EM 4 (Mussaenda pubuscens) . BT (Periploca forrestii) .J\FAAMW (Alangium chinese) .JEW (Broussonetia kazinoki) , & ]
EMTEHYE; BE]METE 30~40 B F B B (Pueraria thunbergiana) . B (Mallotus barbatus) . B- M ¥§ (Ficus cunia) . 7K 7=
B (Saurauia tristyl) KA 85 (Ficus hirta) & (Lygodium japonicum)F , EfTHBRTEARANKTEREZNMAEFHFE EEHE
20 ~30 R E kB HIE (Tetrasigma planicaule) . & 4 (Ipomoea hederaceae) . B i ( Dioscorea batatas) . ¥ K (Cunninghamia
lanceolata) , = X ¥ (Evodia lepta) w.il:;%’IJ.Iﬁﬂ:(zﬁliznhan*‘n.ena trewioides), BRHAEBRFHEKR, HFEF B ANKT B ZF, 34
EWNHENESF I A NHMBERBAKME EEAE I0~20 WEARF LM, ENMNFTEIEMN,EEZMH 10 LITHE 27 F,
K e K (Viburnum dilatatum) . S8 K (Cayratia japonica) .8 F (Rubus palmatus)3F , CNIEMN T R B, E LT,
3.2 AR EEARATE LB AR
3.2.1 BEREXBERMEEST —FTESBRIAEARIEAZHYNEEEFSREEK SF/E:5—FTEENESR
R AR FHFHEREN A, REHEGE AR KEREFIEARY., B, UERPIFARIE, ZRT —LRFLE
AN, st 25 MMAAEYBITHEXBEREXST SR A2 M r PEFERE D . ENFHXNHEXEERETNE 2 A
% 3. |
MNFE2.XIRBLIAIUEL . EARTEARTEALZMBIMERERES  ABRERXHXAIHEDS  RE 2 Mr git
ZREAARELEEZR BRARRE—HN .- TR EERS 2 oS RMAL A REE, XTEEEN N r ZEIHE
BRSO HR . ENEeEFEELRER HEER -, M2 T EZRTHNYBH M EEFPHANEE . UMFESS
M BB AIEE. rBREN A ERHAT TERAIEMNEE. |
CPHEHERIONEABRTEASTHYH N PEXRK . AXRBKEEXRKB AT EHA SWE oo H R 87.0%.6.3%,
6.7%. EXBEASH AR FEXBNANNES MAXKEEAFREE RHXBIEAR EEAFHELY AR TH
B, BB ERERY -, EEARANYH, OB ARTF AR AT EARX . ER.EME KETS,
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Table 1 The shrubbery composition and important value in Cunninghamia lanceolata

[ R

F5 b2 X R BE (26 X% B (%) X 3 BE (%) EE{E
Code Species Relative frequency  Relative density Relative coverage Important value
1 Xt 4% Ficus hispida - 1.23 83. 24 15. 96 100. 43
2 W Cudrania tricuspidata 0. 49 19. 44 52.50 72. 43
3 H M Mallotus apelta 0. 25 38. 84 25. 00 64. 09
4 B F Millettia semicastrata 0. 25 40 22. 22 | 62. 47
5 E M4 Mussaenda pubuscens 9. 87 25.78 13. 84 49. 49 .
6 A X Antidesma bunius 3.95 16. 81 27.55 48. 31
7 B 48 Periploca forrestii 0. 25 -~ 6.25 40.00 46. 50
8 - JNB W Alangium chinese 0.74 15.55 30. 00 46. 29
9 ¥ 8 Pueraria thunbergiana 1.48 16. 79 21.49 39.76
10 E W Mallotus barbatus 0. 25 18.18 20. 00 38.43
11 BE M Ficus cunia 1.73 26. 04 0. 38 37.15
12 KRB Saurauia tristyla 0. 25 11. 71 22.72 34. 68
13 B #5 Ficus hirta 0. 08 21. 35 12. 00 33. 43
14 %4V Lygodium japonicum 1. 97 10. 5 18. 08 30. 55
15 & Musa balbisiana 0. 99 5. 97 | 23. 23 30.19
16 BB BE Tetrasigma planicaule 0. 49 9. 62 18. 81 28. 92
17 ZE - Ipomoea hederaceae 0. 49 10.84 16. 77 : 28.10
18 B i Dioscorea batatas 4.93 11. 79 10. 23 26. 95
19 ¥ K Cunninghamia lanceolata 4.19 8.43 9.47 22.09
20 =X % Evodia lepta 2. 47 8. 58 9. 76 20. 81
21 Ui BEFF Alchornea rugosa 0. 25 20 0. 20 20. 45
22 B8 B A Schefflera octophylia 0. 25 3.03 16.13 19. 41
23 KE C[erodendran_ cytophyllum 2. 96 9. 38 6. 52 18. 86
24 448 2t Lonicera japonica 0. 49 16. 72 1. 47 18. 69
25 LW Cephalanthus occidentalis 0.25 10 8. 30 18. 55
26 2 ] Maesa japonica 3.70 6. 02 7.28 17. 00
27 ]I Dioscorea bulbifera 2.22 14. 24 0. 20 16. 66
28 4% Ardisia japonica 0. 25 15. 79 0. 20 16. 24
29 B EW Ficus fulva 1. 48 5. 22 9. 03 15. 73
30 U1 A Randia spinosa 0. 25 5. 26 10. 00 15. 51
31 W, F 2 Desmodium szechuenense ' 0. 25 14. 28 0. 20 14.73
32 B STBAE Calystegia sepium 0. 25 14. 28 0. 20 14.73
33 LH Psychotria rubra 1.23 7. 97 5.76 14. 56
34 4 Zanthoxylum avicennae 1. 97 6.16 4. 89 13. 02
35 U} T F Litsea cubeba 0. 25 12. 5 0. 20 12. 95
36 B LBk Secamone sinica 0. 25 12.5 0. 20 12. 95
37 7K % Bk Maoutia puya 0. 74 7. 31 4. 34 12. 39
38 B K JR. Stauntonia chinensis 0.49 11. 47 0. 20 12. 16
39 W8 Mallotus phili ppinensis 0. 25 9. 82 1. 54 11. 61
40 AR FEF Litsea pungens 0. 74 5. 97 4. 87 11. 58
11 EH EJEW Pithecellobium lucidum 1. 48 4. 56 5. 44 11. 48
42 1L IR B AR Mycetia sinensts 0. 99 9. 29 1. 15 11. 42
43 W4t Vitexr quinata 0. 49 2. 47 7. 36 10. 32
44 Mg ™ 8 Eurya nitida korthuls 0. 49 4. 69 5. 09 10. 27
45 3 2K Viburnum dilatatum 0. 25 3.24 6. 00 0. 49
46 & Cayratia japonica 5.67 3.33 0. 20 9. 20
47 AL HE Melastoma candudum 0. 25 4. 35 4. 00 8. 60
48 B #| Itea chinensis 0. 25 4. 35 3.70 8. 30
49 EBE N+ Glochidion eriocarpum 1.23 3.49 3. 50 8.22
50 AR M 8B M Piper mutabile 0. 49 3. 49 4.22 8. 20
51 B F Rubus palmatus 1. 97 3.72 2. 45 8. 14
52 XM Hosiea sinensis 0. 25 6. 25 1. 41 7.91
53 H ¥ Osmanthus marginatus 0. 49 1. 96 5. 39 7. 84
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54 BB Bischofia trifoliata 0. 25 2.56 4.72 7.53
55 B ¥ Breynia fruticosa 0. 25 6. 67 0. 20 7.12
56 41 22 4% Hypoestes purpurea 0.25 6. 67 0. 20 7.12
57 E AP C Cocculus sarmentosus 0. 25 3.13 3.13 6. 51
58 4 [® 3 Pericampylus glaucus .. 0.99 5. 26 0. 20 6. 45
59 H & Oldenlandia auricularia 1. 48 3.6 0. 42 5. 50
60 BY 4t} Melastoma candidum 0. 25 1. 47 3. 45 5.17 -
61 41 % ¥k Callicarpa rubella 0. 25 1. 47 3. 45 5. 17
62 25 W8 W Machilus velutina 0. 49 3.13 1. 54 5.17
63 AW Gynostemma pentaphylium 0. 25 3.13 1. 54 4. 92
64 B K Aralia chinensis 0. 25 3.13 1. 54 4. 92
65 ¥ &% Ardisia japonica 0. 25 4. 35 0. 20 4. 80
66 ¥ 8 Melothria heterophylla 0. 25 4. 34 0. 20 4.79
67 RUB.K Delonix regia 0. 25 4.16 0. 20 4. 61
68 G il € M:llettia reticulata 0. 25 1. 47 1. 47 3.19
69 P\ Hb WL 8) Tylophora renchangii 0. 25 2.56 0. 20 3. 01
70 KM Aporosa chinensis 0. 25 1. 00 - 0.20 1.45
71 _IIJ_.IE% Elaeocarpus sylvestris 0. 25 0. 65 0. 20 1.10
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Table 2 The statistics of x? association analysis of 25 main woody Table 3 The statistics of r ‘correlation analysis of 25 main woody

plants in shrub layer
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Species-pairs being

Species-pairs being no

significant association significant association

7 2% B B o X B

Species-pairs being

1E < Bk 7 R EK 1E KBk R ER no association
Positive  Negative  Positive  Negative
198 0 63 19 20
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Fig.1 Half-matrix-diagram of interspecific association test of 25 main woody plants in shrub lager

IE Bk 45 Positive association W p<0. 01 (B 8 F most significant), & 0. 01<p<0. 05( & F significant), € 0. 05<p (R B ¥ no significant) ;

Bk 25 Negative association @ 0. 05<p (R B ¥ no significant) ; W X B no associationl?11-12], fp 51, M 2. #HH 3. HEF 4
EH 5 HEAK 6 B 7. B 8 KKRT o MEME 10, BA 11 WEAF 12 MK 13 KF 14 RER 15 4
Ei; 16. ¥4 17. EEHE 18 AW 18 IUTFEF 20.
M 1~25 M EZMFE1 Code 1~25 species name are in the table 1

4 it

4. 1

BAIERFEEAANTIHRKRTET 132 BREF L 83

R 21 MRS 22 AETF 23 EUHEER 24 EREA 25

AERFHEE 71 UHBEAEE . EARHYKRE R EF TR

MBS EBEMN AR TRAROYHE A HEEERL ARAER GFHREET . EMNEEES KT 60,
RUMEARTEAERBRTENRS M, EEME0~0 NRAEEMSE . BET NAAN BN . FE . 2. B8 kK
BB, TITART AT AR KK SR, o |
42 ZRBIEM - AREBBRITNRBREEARTEARTERSEYHABRELENEA BT - MEAHEREHIR,
EREHE LG RRM O RBREFTEARNEAEE NN EHERRE ERERMSAZE MTAXBEHETLRE
%, LB KA ARG R A AR T BB AAEIE, I LR £

4.3

1l

KEFE, SHEAXBAYHEERE LB EWIEXE,;®
A WLWBF. £04 HER LGHE  BHENAENARPHEBWNAFE  ERENH L FELER . FEHER L PEE RERRB

PERY 4

MZEEKRGASE . BREZEZANHBEHNIERKS.

4.4

EHBERN—H .

BEEEAXNDNSHREARGEEFEEERRR ERERKNY®, O # A8 T AW . BFH AAR.EM. B,

BRELTHREEEAYR, 5H YR ey EXBEKIHFABE, 00 HE

- YFESFFE. LA LEFEREEHBRENMN NERER ZHEEN , EMNESHENNE, SHMAXZBY

AR R ERN D, TERT EEARKBEES N A MEMARAOF A, A MY E S E MR 4 5 X

Fopke £ FTR R AT R B K B ARG RRE  HERESEENRKERERRAERN S EMNE.
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