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BE . R MR DI T o 3T A AR K SR B A A2 K [ Cunninghamia lanceolata (Lamb.) Hook.) A T A
WFFEXT A % 10 15,20 .25 .30 F1 40 a ARITHIFRREEH AR AP LA S 26022 A AT IR A R0 Ar T . 45 2R
T ARIMEAZ AN TR AR RSB 2 TER A TR A MR AR R e 2 R R FE TR] 1)
KR L 3 ZH0Y Gaussian FRECERAE ; RFEMEE 122 57 B35 . BEARNT AT 0104 45 B 80 J& 97 Fhil
Py, AP EARZ 69 Fh A 28 Bl M FPEE AR TRIMRIE A MRS P4 45 Bl 2SI HBEAE 25 S Ak, FLASTRIARIES (1 A 43
[ 3ARh A ORI A 2 0 S R Tl AR 8 388 T, AR TR 2 R R A R ) R A W R BU(R,)
Simpson ZFEPEFEEL( D) Fl Shannon—Wiener ZHEMEFEE(H') Pielou ¥ BEFEE(J,, ) Fll Alatalo Y5 BEFE L (E, ) 3
AU, 10 a ARISEIAK T BB /0 (18 Fh) L1 20 a BRI T PR AR R 22 (40 Fh) , AR FREARIZHI D
T HES 4 0. 827 ~0.923 F11.956 ~2.917, HFEMIE AN &2« L F—T B—F" Ak EARIZE W
J HE AB535174 0. 876 ~0.959 F10. 686 ~0. 890, BRI 44 2 « B —F i —Fei—Fh mi " B A2 ka9, B
TE 20 a MO P aR/N 78 25 a MRy, MR EAR)Z A D Al H BS54 0. 639 ~0. 898 Fil 1.274 ~2. 435 Ff Ptk
WA N S ik sh A Ak B, BAZ A T E (553519 0. 775 ~0.949 F10. 663 ~0. 896, FfAKUEHE I 1 5% « B Ak —
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Analyses on diameter class structure and species diversity of understory of artificial forest of
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Abstract; Changes in diameter class structure, vegetation composition of understory and species diversity
of artificial forest of Cunninghamia lanceolata (Lamb.) Hook., with forest age of 10, 15, 20, 25, 30 and
40 a, located in Jiangle County of Fujian Province in mid-subtropical region, were investigated and
analyzed by typical sampling method. The results show that diameter class structure of artificial forest of
C. lanceolata with different forest ages all appears the normal distribution, and the largest individual
number is at the diameter class close to average diameter at breast height ( DBH) ; Gaussian function with
three parameters can represent the relationship between diameter class and density; and difference in
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DBH among different forest ages is significant. There are 97 species in 80 genera of 45 families in
understory of artificial forest of C. lanceolata, in which, there are 69 species in shrub layer and 28
species in herb layer. Species is abundant, while difference in important value of each species among
stands with different forest ages is larger, and dominant species, common species and their own species
among stands with different forest ages are obviously various. There are obvious changes in species
composition, richness index (R,), Simpson diversity index (D), Shannon-Wiener diversity index
(H'"), Pielou evenness index (J, ) and Alatalo evenness index (E,) of shrub and herb layers in
understory with increasing of forest age. Species number in understory of 10 a stand is the least (18
species) , and that of 20 a stand is the most (40 species). D and H' values of shrub layer in understory
are 0.827-0. 923 and 1. 956 -2. 917, respectively,
decreasing—stable” with increasing of forest age; J,, and E, values of shrub layer are 0.876-0.959

and both appear the trend of “increasing —

and 0. 686—0. 890, respectively, and both appear the trend of “decreasing—increasing—decreasing—
increasing” with increasing of forest age; J_, and E_ values of shrub layer of 20 a stand are the smallest,
and those of 25 a stand are the largest. D and H' values of herb layer in understory are 0. 639-0. 898 and
1.274-2.435, respectively, and both appear the fluctuant trend with increasing of forest age; J,, and E,
values of herb layer are 0. 775-0. 949 and 0. 663 -0. 896, respectively, and both appear the trend of
“ decreasing—increasing—decreasing—increasing—decreasing” with increasing of forest age; and J_ and E,
values of herb layer of 15 a stand are the smallest, and those of 10 a stand are the largest. In general,
forest age has significant effects on species richness index and diversity index of shrub and herb layers and
on evenness index of herb layer of understory of artificial forest of C. lanceolata. Based on above research
results, it is suggested that rational allocation and thinning out species can promote growth and
development of vegetation in understory during the process of management of artificial forest of C.

lanceolata.

Key words: artificial forest of Cunninghamia lanceolata (Lamb.) Hook.; mid-subtropical region; forest

age; diameter class structure; vegetation in understory; species diversity
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TMARGEZE G SR LB AR AT R A Ao, D
IR T A R PRIES A2 AN TMRAR G 2540 Jbk T Al
B Bh = B R AR A AR RAE , 9 A2 AR T AR
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1 HF % KBRS BT 5 7 %

1.1 THREER

ST X I T 24 ok B, B AR A5 o AR 48
117°05' ~117°40" dt.45 26°26' ~27°04", Hi kb #7311
WKZR R e, PO IV S VR b Ui B 42k, U
ML Feb o 3 @ s 2 KU, AR 38R
I 18.7 °C, =10 CHFH NI 5 500 °C ~6 800 C;
AR K A 1 698. 2 mm ; AEFH H BBRAFEL 1 730 h;
ETCFEI 295 d, P32 SRR BE 82% , -5 X
AR EE A A BRI BAGHS H 1 3
503 A HAT T A M B TR T e R
MRYR A 21 36— 21 e — 0 I — 1Ly b e ) 1127 8
K VIRRMEAC A & B 203 & O Rk, 3%
JEFER)ZE 15 ~30 em, FIEZEE KL 1 m VUL, AGHL
e 3.5% ~4.4%

i HE AR S v ] 2 5 3R T AR OPR DX A o 2
618 7 N B 7 e SR I i 2 S 7 NP NS Y o i o
( Dicranopteris dichotoma ( Thunb.) Berhn.) #E7% 2K

F1 REREEZARAN TR ERRR

N T HMR=FL5 75 Miscanthus floridulus ( Lab.) Warb. ex
Schum. et Laut.) +BRZEHETE LR ( Pinus massoniana
Lamb.) A TAR-PEHREIE 22 558% ( Castanopsis fargesii
Franch.) X %k MK + K faf ( Schima superba Gardn. et
Champ.) — M K [ Loropetalum chinense  ( R. Br.)
Oliver.]) + 7% Fis AN [ Adinandra millettii ( Hook. et Arn.)
Benth. et Hook.) — o 77 ¥ + Bk 28 B 7% LU I K #if
( Castanopsis carlesii ( Hemsl.) Hayata.) KR+ B
WA =YL 76 # A ( Vaccinium mandarinorum Diels) +£1 §%
( Rhododendron simsii Planch.) — .77 T=8E 7%, JoAR Ao |
DIMEEA + B CHR A - PR FE R S 32

1.2 MRFAE

1.2.1 #HixE5EE  ERIMNSA SRR, R
A AR R B 7 i, F 2014 4F 6 A 7Ef TR AR B
PR 2 4 AR B 3 A BIR 2 ) X 5 vk DX ) S A g B
TEAE PRARE S Y — 30 57 b SR R AH T HARIES 53000 K
10,1520 25 30 140 a (42 A N MK LAY,
B FEH A FEACIRIL DL ZR 1, PRI AR I3 (0 T AR
1.7 ~19.8 hm*, 7E 4 HA [RIARES 19 bR 73 4 5331 1
T 20 mx30 m AYREHL 3 4>, FHA 23 10 mx10 m (19
DT WA B AR DT N A T AR RN R B i A2
R e 5 T8 B A FF MDA SR G A 48 5 123 B2 A T AR
10 mx10 m [ #EARJZHETT , T8 i 3 7€ 5 AR 1 mx
1 m BYEAJZRETT  IC s BT WA R Fh 28 Bk
(M) B FEAE BRi R RS54 O 45 B
b PR TEAAC | I B N 7] S5 A A 1

Table 1 Basic status of sampling plots of artificial forest of Cunninghamia lanceolata ( Lamb.) Hook. with different forest ages

R i

B/ a “fﬁfyi/m g‘—_JE ﬁj}{ »[J)JLJE‘/( °)  Himl Canopy B/ i SEHI S/ em SFﬂ])i:)dl%l‘/m
Forest age  Altitude Longitude Latitude Slope Aspect density  Stand density Average DBH  Average height

10 213 E117°32"27" N26°48"26" 28 ZRt Northeast 0.4 2 699 6.1 8.7

15 214 E117°3129" N26°48'50" 32 ZRdt Northeast 0.6 2 549 12.0 9.0

20 211 E117°32'14" N26°48'16" 32 4t North 0.8 2 489 12.4 11.1

25 263 E117°30'15" N26°41'02" 35 75 Southeast 0.9 2 414 14.9 13.2

30 290 E117°30"24" N26°41'03" 29 4t North 0.7 2 309 16.3 14.4

40 215 E117°32'18" N26°47'04" 28 Z5H§ Southeast 0.8 2249 19.6 16.0

1.2.2 2REHAE R ARAT LR S R B A RS2 AR REL, SR 5 LIRS R AL FR |

TR, DL 2 em HARFTEE  ARPENG 1S (DBH ) $4 A2 A A
BRXI 5> A 15 M2, Hrp 0 em < DBH<2 em A5 1
7% 2 em<DBH<4 cm N5 2 129 KIS %15
2515 129%(28 em <DBH<30 cm) ; #Ak#s 2 91401+

PAAS R RS 25 AR R AZ A E D A, 22 AN [ AR
AN T MR LA,

1.2.3 AT LS RIGHE I A%
B, 3 ST RN Y A (1V) P GRS [ AR
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W25 b A [ ) o o 2 1Y) 7 2408 ; LA b i) i 24
IR, R a ZFEMEFREC 7 MR ARCR R £
FEMERBI S EE . o, V= (R 22 B + R 030 BE + AH
XEERE) /35 F B IEFEEU(R,) = S; Simpson ZHEPEHE 4L
(D)=1-X P ; Shannon-Wiener Z £ 148 5L (H') =
~Y P,InP,; Pielou #1285 (J,, ) = H'/InS; Alatalo
WS ERRE(E,) = [(E2P) " =1)/(exp(H') -1],
A, S AR Th IR MR, PO A SRR AR
X EEAH
1.3 HIEAEMSH

fifi 1 EXCEL 2007 A s 858 5 5k FH SPSS 19.0
G IR X A [R) AR AR O 1) A e 22 A PR R AT B
K5 229317 (one way-ANOVA) ;i3 LSD #5345
ANTRIREE AR I3 18] Z FEE AR BN 22 53 (2=0.05) o K]
SigmaPlot 12. 5 A2l K2,

2 HERFa AT

2.1 RELEHRHH

AR AN TR R LS W 1, hE 1
AL UL RIS AZ AR N TR AR R R 4 S IR o A
Horr 10 a BRUE AR S A2 A 9% BE ) e KA BRAE 5
5 1722% 4 864 Kk - hm™ ;15 .20 Fl125 a MRIB AR
ARG FEYAES 7 Bk BE(E, 43914 656,700 FI
411 Bk - hm™ ;30 a BRI AR5 k2 A 3 B 1 e {1
PRAESS 8 724%, J 417 ¥k - hm™ ;40 a ARIBHIHRSh
AR RS 12 Bt K, i85 494 #% - hm ™,

FH L 1SRRI Bl A2 AR N TRRORES i 385 i, /)N
TRBAZ A BE WIS RAR AL A B 1 B 15 K, i v
PN AR FE T o5 el K

1000 r r
10a 15a 20 a
800 | - -
600 \ o o
400 o -
z
§ 200 - o
=)
‘g 0 D 1 1 1 1 11 1 1 |_| 1 1 L1 1 1 1 D 1 l 11 ]
ES
M 400 + 25a - 30a - B 40 a
& D)\q /N
300 h - # B -
200 o o
100 F H - H o
0 1 1 D D H

1 1 1
1234567891011121314151 2 3 4 56 7 8 91011121314151 2 3 4 5 6 7 8 9101112131415

124% Diameter class

O : SZHl{E The measured value; —e—: FHMI{E The predicted value.

1. 0 em<DBH<2 cm; 2: 2 em<DBH<4 cm; 3. 4 cm <DBH<6 cm; 4. 6 cem<DBH<8 cm; 5: 8 em<DBH<I10 cm; 6: 10 em<DBH<I2 cm;
7. 12 em<DBH<14 c¢m; 8: 14 em<DBH<16 cm; 9;: 16 em<DBH<I18 c¢m; 10; 18 em<DBH<20 e¢m; 11: 20 em<DBH<22 cm; 12; 22 em<DBH<
24 cmj 13 24 em<DBH<26 cmj; 14: 26 em<DBH<28 cmj; 15: 28 em<DBH<30 cm.

1 AERESIZRATHRERLE LB

Fig. 1 Comparison on diameter class structure of artificial forest of Cunninghamia lanceolata (Lamb.) Hook. with different forest ages
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SR AR [) 0027 A AR Ko A TR R A2 A N T WA
5 AT NS A3 M 388 A %ok S 6 BB A R 0 B e
PEh AR | 485 5 7R R RIS A2 AN TR AR 945
I AR FLE T LA 3 250 Gaussian WEAE PR EFRAE
GIELEPy Y=aexp[—o.5(xb"°j2} ALY
X NG a b Mle ASE, BEEARL R ERA
AR AZ AN TARAR G55 5 55 1 AH G TR i i 3 7K
F(F22), Pk, AT LURIZASE R TS [R] AR A2 AR N
ARG B 10 0 A R, SR FH e 7 2 A A5 1) Tt
HIWLE 1,

%2 AEAHRBEARAAIREEZSZENEFES T

Table 2  Regression analysis between diameter class and density of
artificial forest of Cunninghamia lanceolata ( Lamb.) Hook. with
different forest ages

FRH/a ZHL Parameter

Forest age a b ¢ R P
10 766.897 8 2.818 1 9.970 6 0.895 4 0.003 5
15 571.9553 3.6900 13.7613 0.9312 <0.000 1
20 570.058 4 3.7227 14.8947 0.892 2 0.000 4
25 384.361 6 5.2039 16.404 6 0.900 4 <0.000 1
30 351.9179 5.0469 16.7219 0.831 0 <0.000 1
40 389.1320 3.9715 23.1196 0.689 0 0.000 9

2.2 MTEKREMERER TS HE R M H T A0
BHoHR
2.2.1 AFEaR XA RARE DT TS
ZER IR AR N TR A Y Fh 264t 45 B}
80 J& 97 B, M EARJZA 28 B 54 J& 69 Fh, A
PE Bl ( Rubiaceae )7 #, 374} ( Rosaceae ) 6 F , Fa )
( Lauraceae ). I 25 F} ( Theaceae ) #1 & Fl
( Leguminosae ) %5 5 i, 72 3} B} ( Fagaceae ) FI 45 4 4F B
(Myrsinaceae ) 45 4 i, B84 B} ( Anacardiaceae ) | 4> 2§
Bk ( Hamamelidaceae ) . K5k B} ( Euphorbiaceae ) F15&
Bl (Moraceae) 45 3 F#, B Z=F} ( Rhamnaceae ) \ 1 & FF
( Liliaceae ) . . M B} ( Araliaceae ) F1 I #ff &L Fl
( Verbenaceae ) #% 2 #f', JZ B2 f#i £l ( Daphniphyllaceae ) |
%R Vitaceae ) | LA ( Symplocaceae ) | % B A& F}
( Styracaceae ) . 1 i% f£ Bl ( Ericaceae ) . Bi C Ft
(Menispermaceae ) . 1. % B} ( Celastraceae ) Fl 5 A Bt
(Palmae) SERHE 1 Bl AR A 21 B 27 J& 28 #, £
& R AR Bl (Poaceae)5 F | & 5 % #l ( Lindsaeaceae)
3 Fb, B 4E S+ Bl ( Melastomataceae ) 2 Ff, B 1 Bk
( Gleicheniaceae ) . Bk #} ( Pteridiaceae ). 24§ F}

( Compositae ) . %L Bl ( Amaranthaceae ) 1 ¥ # F}
( Cyperaceae) S5 FH45 1 Filr

2.2.2 BERELBAFEAFF IARERBIZAN
TTARART HEAJZ YA i A YT Z5 R KRBT 10 a
MRIB I FZARN TR HEAZ H Eh AR ( Rhus chinensis
Mill.) A1 %5 BB ##5 ( Vaccinium carlesii Dunn) 5 28 %1
P B EE B35 28. 43% 1 23.76% , HAHEA TR
B A 22 S VBN o3 A AR P4 4875 15 a ARIE B AR
IHE AR )Z B ( Toxicodendron succedaneum ( Linn.)
0. Kuntze) \FEE 4 [ Daphniphyllum oldhami ( Hemsl.)
Rosenth.) F1 # 75 % ( Alniphyllum fortune ( Hemsl.)
Makino ) 55 Fh 2 (5 BRI #4520 a AR YR HEA R
R Bk K 77 8K ( Castanopsis sclerophylla ( Lindl. et
Paxton) Schottky ) FIAE A S5 Fh 2 S AL Fh | d 21 1
TE 11% L 1525 a RIS I AR 23 A 2 L A 158 <= R
( Heteropanax brevipedicellatus 1i) \FRAL( Ziziphus jujuba
var. spinosa (Bunge) Hu ex H. F. Chow) #7545
RN FEHE ( Smilax arisanensis Hay.) S8 Fpi28 k| &%
{EHEHE T 10% 530 a ARES B AR 73 HE A 2 b R R
( Liquidambar formosana Hance) T8 Fif AR 97 SE P2k
A EwEAE S M 18.59% (12, 24% F1 10. 42% |
40 a FRIE IR HEARZ AL 5 ( Ficus hirta Vahl) |
H X [ Cyclobalanopsis glauca ( Thunb.) Oerst.) | i 2%
( Camellia oleifera Abel) Fl B ( Calamus tetradactylus
Hance) SR04 32,

XFAZ AR TARA [) bR A S 1] 78 A 2 A ol A
TR B Y b 25 R R A i 5 i R 4 ( Ampelopsis
grossedentata ( Hand. -Mazz.) W. T. Wang ) 7E £ M i%
ARG A R B, AN [P A S T ) A s SRR A
T X FER AL 43512 10 F120 2,20 F140 a 15 F125 a
ARATIRI LA Rl ARE FIHEE A 20 F0030 a ARA3 (R 1Y
HAE R hAE SR 1L P (Ardisia punctata Lindl.)
FEM 4 48 ( Mussaenda pubescens Ait. f.) 735k 10,
30 140 a,15.25 F130 a,15.20 #140 a,15.20 F125 a
MAFE LA Rl ILAR ( Lindera reflexa Hemsl.) F14E
B 24T ( Rubus hanceanus Kize.) 2 10 a MHKITHEARE
ROAiAG AP BF A 9B WA ( Machilus velutina Champ.
ex Benth.) | LI B/ ( Symplocos sumuntia Buch. -Ham. ex
D. Don) FIFEEZ A 15 a AR 1R 40 A5 F 5 i 18 A% Ak
( Cerasus schneideriana ( Koehne) Yii et Li) /MR AE
( Desmodium caudatum (Thunb.) DC.) 144 [ Uncaria
rhynchophylla (Miq.) Miq. ex Havil.) %28 20 a AR
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SRR b s 04K EE A (Altingia gracilipes Hemsl.) 5
FEMR AR AT LR 25 a MRAF AT AT Tl 35 80 K
U5 AL ( Eurya nitida Korthals ) IR R 30 a #K
JrBY A R & RE ( Castanopsis eyrei ( Champ.  ex
Benth.) Tutch.) . KA [ Ficus erecta var. beecheyana
(Hook. et Arn.) King) FIFI/HEHR 40 a PR BHA F,

2.2.3 FRERBAFEHNF WARMEZARN
AR FEAZ )b i 2 R TR 2 R R B R Rk
WEAZAR N AR B FAS 2 2 DL 3 22 IR AT i
( Lophatherum gracile Brongn.) . = B ( Stenoloma
chusanum Ching) F1% % [ Woodwardia japonica ( Linn.
£) Sm.)AEFNZE i BRI, A Z YLl
H, 10 a RIS YA 2> A J2 LR Y5 B ( Gahnia tristis
Nees) . # & ( Melastoma dodecandrum Lour.) | % 47
(Indocalamus tessellatus (Munro) Keng f.) Fl75H A4
P, FEAEIITE 11% DL 1515 a ARIE A MRS BA
RS F XS IR B 49. 57 % , SR AR
Pt AT — E Y 20 a AR IR A3 BEAR )2 DL
H TIPS BRI R 525 a MRS ARG FA
JRUAEAT i e X e B BBy 54.73% = H A
b2 15 8% [ Lindsaea orbiculata (Lam.) Mett. ex Kuhn ],
HA — @ U8, 2050 5 4 19. 47% H1110. 28% 5
30 a MR AYBR T B A JZ AR FHP S 223 T Bk
AT 5 ( Oplismenus compositus ( Linn.) Beauv.) 55,
FAHITE 10% LA 1540 a FRIB ARG FOA 2 LU A
1211122 ( Alpinia chinensis (Retz.) Rosc.) i 4 X%
RS K F) 43.48% 1 19. 38% , T FA 75 HE Rl 1
Hl BA—E I,

XA N TIRAS [R) AR e R o ) AR T2 1) 2 Ay b
FIAAT FhEAT H A, S5 R R« e R O 10,15,
20,25 30 140 a Aoy A Ay 107 20 H1 AT B 1A
BRAT91R 10 15 20 F130 a,15 20,30 #1140 a #5311
AR IRAT R BR O 15,20 F 30 a AR 3EA
. B 5 A ( Styrax japonicas Sieb. et Zucc.) Fl K
( Pteridium aquilinum var. latiusculum (Desv.) Underw.
ex Heller ) 10 a Mo EARZE E’Mﬂﬁﬁ”, MRS 21
( Phyllagathis fordii ( Hance) C. Chen ) Fll /)N 3% B
( Conyza canadensis (Linn.) Cronq.) A 20 a #K53f8 2
A 4= (Achyranthes bidentata Blume) | [ 46 M %
( Patrinia villosa (Thunb.) Juss.) 135 253 7K 4L [ Pilea
pumila (Linn.) A. Gray) & 30 a #K53[F0A Fl SR YS
. TREEE A ( Selaginella doederleinii Hieron.) 1 kg I

R BR ( Adiantum flabellulatum Linn.) Sk 40 a K43 A9
AT 15 a RIS HIARIHBAH MA Fh
2.3 HRTYMEEEMSHESHT
2.3.1 HFFEFE ASFERBEZARN TR T EEAR
JEFEARZ YA S IS EOLER 3, &R 3 AT,
BEARES P3G I AZ AR N MM S Pl = 5 B HR S 2 R
P BREAE | B TRIBRIES (Mo 8] P = 5 B 48 S e
Wl 225 BEARES 3G A2 AR N TR S PRl
FEFRBCR IR 2 ANEEAAE , 43 0 ARIE 20 F1130 a ARST,
HFEARJZFFAR Z Y 3 5 B 48 500 28 b 35 5 4k
TR R RO AR A B S, A
RIZHPIFI 5 IR BOR 10 a MR FhE 5 4R
/N ;10 20 a MBI R R B R EGARIR K, Z
JE SRR 525 a ARA WA =E B R R B0 BN F
20 a BRAY, 2 J5 BEARES 3G 0 Fh 4= 5 R 8 50 T el
F+330 a MRATAOPIFN 5 B RO A B, {H 40 a A
ST RD A B EOCUNE AT TR BUA LR 15 ~40 a
MR BRI & T 10 a MRAr . MEAJZ
B FP SRR 15 a MO FP B R HE R
/NAH 20 a MR FN I BERR BGA BIAE 1 M IEE,
25 a MO AP AD = R EOR /N, (H 30 a RSP
F W ERBON T 2= K, 1M 40 a R B HFP S
O LA FITREAIR

ZH AR TR 20 a MR IHEARZ FTHAR T
SR B RE TS 05 AR A AR TR 34 A 2
225 (P<0.05) ,30 a #4510 F120 a PRITINHEARZ
MEARZY A ERR R ZER B E; 20 a RO W
B0 15 25 F140 a ARA> A 5 A 2 A8 ) Fh 32

x3 FEAMRBEARAIRKTERENERENYMEEZERE
(X+SD)V

Table 3  Species richness index of shrub and herb layers in under-
story of artificial forest of Cunninghamia lanceolata ( Lamb.) Hook.
with different forest ages (X+SD)!

FEESEE Richness index

it/ a
Forest age AR HARZE Bt
Shrub layer Herb layer Total

10 9.3+1.1a 9.3+1.1bc 18.6+1.1a
15 21.0+2.1¢ 7.0+1.4ab 28.0+1.9b
20 28.0+1.4d 12.0+2. 6cd 40.0+£2.5d
25 15.3+1.8b 5.0+0.7a 20.3+2.1a
30 19.0+2.6bc 15.0+0.7d 34.0+3.2¢
40 16.0+2. 1b 8.0+1.9ab 24.0+2. 1ab

D EF R B /NG 7 b R 2 573 8 3% (P<0.05) Different small
letters in the same column indicate the significant difference ( P<

0.05).
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B LA 2R B 15 a OB EA Z YR
BEIEHS 30 a M A ES BE,

2.3.2 A SN AFERBEZARN TR EEAR
JZFEARZ YR Z TR BOLR 4, R 4 nTH0.
BEARIE (30, A2 AR N TR T AR 2B Simpson £
ﬁ@{{"ﬁﬁﬁ(l)) 1 Shannon—Wiener g#‘@iﬂé‘ﬁ( H') &
AR ET—TFBE—FR" AR, BH7E 20 a
AyHIX 2 TR B AR AE 10 a o) AR
BRI HEARJZ B D AE 22 AR B3 10 F120 a PR5
B HH 53515 15,25 .30 140 a M F 525,
BEARES 3G, AR Z ) D M HAE Y sh ARk, H A
TEREBIEAR —F;30 a AT HEAZH D A H A i
KLTE 25 a BRATHIIX 2 TG E e/ ;15 F125 a #Ra)
FARZW D {5305 10,20 30 140 a AR53[A] 22 5+ i
320 a MO EARZE HES 10 F130 a MO TE
3255 5 HAARIE A o3 TR A7 7E i 3 25 5%

BEFRIE AN, FEA)Z Y Pielou 415 FEFERL( T, ) N
Alatalo 5] FEFR 8L (E, ) 4 2 “ B IR—F i — P A—
T BB s, B 20 a MR d/h 76 25 a
AP M E fBHANAE 20 a #R435 25 F140 a b3
fi) 22 5 b 2 U, (B AE A [RDMR IS AR 43 6] 35 T b 3 25 5
(P>0.05), BEAKEIE N, wAZE J, M E BB
R—T m—RA—T s — R AR s s ka3, B9 7
10 a MO hERck T8 15 a Mo/, 2 s
7R 10,20 130 a IFZARN TR T BA)Z J,
E {855 1525 F140 a MRorE3 25 0%

T 2R s SR B PRI X E R 2 AR Z DL I
AT B R s A R R (P<0.01) 4k
WX HEA)Z I HEA % W2 520 , % D J F1E (/Y
SEMA AN 3 RIS X AR 2 1 D (A B R, X
H'J FE {84 250

F4 FEHRBEAANIHRKRTEREMERZHDFSEMED T (X2SD) "

Table 4 Analysis on species diversity of shrub and herb layers in understory of artificial forest of Cunninghamia lanceolata ( Lamb.) Hook. with

different forest ages (X+SD)"V

Simpson ZAEPEFE AL Shannon-Wiener ZFEHEFE %L Pielou ¥ 551 Alatalo ¥ 551
Wi/ a Simpson diversity index Shannon-Wiener diversity index Pielou evenness index Alatalo evenness index
Forest
age A BHAZ A B HEAZ A HEARZ AR
Shrub layer Herb layer Shrub layer Herb layer Shrub layer Herb layer Shrub layer Herb layer

10 0.827+0.053a 0.863+0.053b
15 0.914+0.060a 0.700+0.016a
20 0.923+0.054a 0.876+0.032b
25 0.917+0.094a 0.639+0.064a
30 0.907+0.065a 0.898+0.023b

2.598+0.139b

1.956+0.035a 2.085+0.081d
2.708+0.129bc 1.509+0.065b
2.917+0.083c 2.264+0.046de 0.876+0.018a 0.911+0.019b
1.274+0.088a
2.596+0.040b 2.435x0.096e
40 0.917+0.038a 0.742+0.043ab 2.597+0.074b 1.654+0.053¢

0.890+0.014a 0.949+0.029b
0.889+0.021a 0.775+0.018a

0.787+0.045ab 0.896+0.068b
0.762+0.048ab 0.663+0.045a
0.686+0.080a 0.817+0.076b
0.890+0.022b 0.688+0.021a
0.787+0.080ab 0.842+0.039b
0.866+0.050b 0.681+0.048a

0.959+0.015a 0.791+0.027a
0.882+0.072a 0.899+0.030b
0.937+0.045a 0.796+0.039a

U RS ARFE /NG PR R 22 5 .3 (P<0. 05) Different small letters in the same column indicate the significant difference (P<0.05).

3 itk FagEip

TEA RSB AARA RN 0 A LA B AN [ 22 2%
MR 22 SRR MR X BRI 55 4 SR
BT B AR SRR R RN R
TFECRERIRARAAR N AL S, I, ARAR N
S8 T VEAL TN AR S0 3R AR AR
TR A AR A5 R R R LA B T A e R a3 1 24 7
XA FIARBEAZARN TARAR G EE R 1) A 45 2R 3R . A
[F]PRESAZ AR TR AR A F 14 5 AE A 50 A, B T
BRI BEAR I g i 8 22 | HATF- B A i A
PRBC R 22 BE AR I O3, 2% A2 900 A 14 B3 T AR
AR Uk D A A N TR ARS G 25 A 1 23 A B

B A AR B R AN AR R AR T AR
A LR B T AR K i 0] IR AN 3 S8 Gaussian 1
ERBOCR, R, NILE S5 10T LI H,40 a 5
FRRSTRIDL A 50 B LMK P PR o3 22 X T AESS
3 B 7(4 em<DBH<14 cm) RGN, 12 9 4 1) 5 15
“J” A1, DBH KT 14 em B EH 11 294 (20 em <
DBH<22 cm) 1% 12 #24% (22 em<DBH<24 cm) i HA
DL RS A £ | HA AR G 0 S PR B o A Lo 3
¥5) X T Re S B ARFR B A T oG, KA
%[28] ¥ Normal 4345 . Lognormal 53 A5 Weibull 43 Af
Fl Gamma 345 4 Fh 34 pRBOREAS [FI AR IS A2 AR N TR
A AT A AT AIE 9T, e B3 5 ] Lognormal 43
A Al Weibull 4345 % 6 F1 13 a FIAZ AT 1R L5
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Bk, S RS FEAREAZ AR TR RS ST B Z R 5B 95

AL A RO B, X 20 a PR A H0 A RO R AR
INRIX—IHG 5 N TSR G BB K,
ERIRMARLE , N TARBY R 925 F AE X ] B (232 A
HTAERFR ML R, S EAR IR S
ZEARTFF, Lai ORI 1A HAT 58 PR 41 A A A
AR S PR R A BRI v PR ELAR 20 A KA, B R
F Power pREF I/ ME A 1YL 734, X T KAz
GBI 5345 W R Weibull 4377 R BEAT 4
W, I TR R GEE 1 3 A IR R B i AR
iz A SRR EA T4 7T BE L A R — S A Y
PR R AW SRR AT

AR WA = B 45 BB AR I Y 15 i 2 ik B 1R R
1o TE 10 ~20 a ARI3Hh AR 0 SR - 6 BE A8 BdF
s, i 10 a RAFAY 18 FHEE N 15 a ARIFAY 28
Bl 7E 20 a BRI F] 40 Fl | =B F AR AREY
BOR AR BB AR O IR A, S R B0
I A K Q3 T 2% 1, B 2R IR AR BT ( Lithocarpus
glaber ( Thunb.) Nakai) 77 8§ M A A1 1L & ( Rubus
corchorifolius Linn. f.) 55 Fh 28 B VE AR JZ B L5
TE 15 ~20 a Bpksr AR EETR 0.6 ~0. 8, AL T4k
AR MR R 32 B B, A i P v A B B
+F (Rubus pirifolius Smith) EAT FIIRAT 45 Tt B AE 4
AP T 38 0 A BE AR, ARG BR AR AN 2
5] HEARJE R JZ A 55 BAT B S i, AT 52X
20 a PRAFAYBRTT By b =F & BE 8 B R, 20 ~ 25 a B
Sy HHR A FE RS N2 0. 9, i B 1) AR IR A, A #%
FFNK ZF B W B ( Celastrus gemmatus Loes.) 25 Ffi 25 4k
SEEHHAY 5K HA R T B O Y B A A7 AR Rl
Xif 3 (B FNFR 53 58 A, X o n fE 2 3 Bobkiy R T
20 a HYMRIIHRT Wy Fp & T R, 30 a AROTHY
BB RE R 0.7, LA T B3, o't RS ] AH X 3 | AR B8
BB, AT = Bl Am R RE R R A KA T,
FITEA 30 a AR AR A BE A 5 BEFR R T 25 #1140 a
Moy, BRI AR AR N T Py 425
JEFREC G AR AR A BE A 1 A G, Rt ZEAZ R L
AREY 228 R v Ny R AT 5 BRI AR 03 AR B S R
TGRS, AR AR T AR AR LT . A, K
AR AR Th A I S SR I SRR, X 3 A
BT A AR A4 E R S A R
T, AR AR 5 B 27 A — i RS2 R, R
P A R A | 0 R R SR RN A AN [ AR Y
RN TAR AR R ITIX SERD A2 AR N AR

MR IR B RS GE R, B 2 AR N T MRBEVE
PERR , M A SR AETE IR R 22 57, 3 BOMK T A e 41
AR, R, PE N T AN N AR A K & ot A e,
EREFE A RIS R 53 vh 354 40 A5 I R S TR R ik
PR T 572 Be AR AL R W i T FR

FEARN TR HEAJZ Y 2 48 o 354
FEFG RS o T HAR R (R A 2 (14 4 b Z2 R M8 H5OR
K BRI S IR FE A K X B EE R T HEAST R K
NIRRT A 52 38 10 RE 7 558k, 10 5 A J2 A 4 %o
IR AR A A OB AR K SR I J ELRE LI R 20 a
MO MEAR)Z D I H (5 55 10 a BRAF 9 5 fIK, 2
F 10 a MO EARJZ R Po AR R AT S O A
KA, (LB R 2 FP I A K A R RN 37 5352 )
BRI, DT B L E AR R PR e T, HEA)Z
T E A 7R Ak Fa S5 TL-F- A [R], HLAR £k e B2 /N
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JEEFE B TR ME AR 43, 1302 PR Ry 438 DA AR, A
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HRAIR TE 30 a MRS TP i, M A X — A
BHNA 2 4 — 2 30 a MO EARZY R EURZ
(15 F) , HF A EEE WA 2 s & 25 a MRATI
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f25 5 X Al RE S HFSE X A2 AR N TR AL B K 75
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