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FRE 430 AR P PRIV PP St R Y S b AR I Aty K T AN T AR 8 B A Ay S — oA R AR B
3o 1993 4R TEAL T PEGEFE Ry o E MO BF A B 5T B R Mok 523 AR R B i T S BRI AR ibk, o T4 gkt
SEAKEY A 7 7 R4 LR 2547, 2007—2008 4E[R] 32 T B SR AR TR, 73 T 78 RS 1Y B R AR FIAZ AR Sibk vh A5 7 45 2 1R
ARG AL T 2 T FPLLHE ( Castanopsis hystrix ) FIFRER ( Michelia gioii) BiA , EF 3 BE 14, 405 #k/hm? (LA T FiFR“ BB I
FLARAR AEAGE FARART ) o R 4030 HURE R BRI AR LS 3 2% 1 1) R 2Tt (9 S R A A2 A N T lbR A Sy 5 R (LA i
“RBGELAR” ) 5T B RASFIRZ AN TEE I SlbRIT 1 4R i S0 X v A A0E R 39 T 1) 52 i, LAY Ay 5 R AR RS RN T
RIS 2 BHR R AE . PR SS SRR (1) 30 A ARAR T EL R AAFIAZ A2 2 g v T 1 AR %) Bl I 45 1 R s bk
(P<0.05) AL PS4t 35 i 145 BRSO bk, Horh By AR A B 22 5 (P<0.05) o (2) 35 FARMREUAEMS (DBH=10 em) Ak
AHRED T A0S AR, BRI L S AR FIAZ A o i 2 X e 34t 7, 1330 1 SR PR/ (S em < DBH<10 em) FI4IH (1 em < DBH
<5 cm) MR RRELIS 22 TR s Slbk R0 SO ME RV FE A 8 2 3 ) SR M B B e K I 4 AR R | 20 M R R A A
I RRANIT FARAR R B AR RORBUAR TAZAGE 18R BK . (3) B R AAIE 1 ARAAHE A2 FILREAR J2 (¥ ) o = 5 2 8 4 Shannon-Wiener 4
$ Simpson $5 KA Pielou $5 405 HA S AAKYY JC 1 35 22 57 s A2 AR FSRMRIE AR 2 109 3 ' BE R BOCRN RE A 2 119 Pielou 48 %5035
T HORHELIMR (P < 0.05) , HABSS BN B A BE 2R, (4) DREMAZA AR LA E S 26 2% 4
BRSO 5 25 [ R O AU 3 25 S LT RRAR I ORI S IR & 5 R pH A B IR T R B bk (P<0.05)
FZAIUT A SRR B &5 3R T HOR S 4lidk (P < 0.05)
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Community characteristics and soil properties of coniferous plantation forest
monocultures in the early stages after close-to-nature transformation

management in southern subtropical China
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Abstract: Mixed conifer-broadleaved plantations within a framework of close-to-nature forest management can be a good
silvicultural alternative to large-scale monocultures of coniferous plantations in southern subtropical China. In 1993,

monoculture stands of Pinus massoniana and Cunninghamia lanceolata were established on the Fubo Forest Farm, which is
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located in Pingxiang County of Guangxi. To improve the productivity of the coniferous plantation forest monocultures and
maintain their ecological balance, close-to-nature silvicultural technology was employed in 2007—2008. In this process,
the native species Castanopsts hystrix and Michelia gioii were interplanted in thinned P. massoniana and C. lanceolata
stands (hereinafter referred to as the P. massoniana close-to-nature forest and the C. lanceolata close-to-nature forest) ,
with a density of 405 trees/hm’. In this study, P. massoniana and C. lanceolata plantation forest monocultures based on
similarities in topography, soil texture, stand age, and management history were chosen as the reference to study the effects
of close-to-nature transformation management in the early stages on the forest community structure and biodiversity, and soil
properties, with the expectation of providing scientific reference points and a basis for the sustainable management of P.
massoniana and C. lanceolata plantation forests. The results showed that; (1) The stand density and basal area of the P.
massoniana and C. lanceolata close-to-nature forests were both significantly lower than those in corresponding plantation
forest monocultures (P<0.05), but their average DBH was higher than in the plantation forest monocultures and the
average DBH of P. massoniana was significantly different ( P<0.05). (2) The stem number of adult trees ( DBH=10 c¢m)
of the close-to-nature forests was lower than that in the plantation forest monocultures, and P. massoniana and C.
lanceolata were still the dominant species, while the tree number and species number of trees (5 <DBH<10 c¢m) and young
trees (1 <DBH<5 cm) of the close-to-nature forests were both higher than those in the plantation forest monocultures. The
inter-planted C. hystrix and M. gioii turned out to be the young tree species with the highest importance value, and they
grew better in the P. massoniana close-to-nature forest than in the C. lanceolata close-to-nature forest. (3) Species
richness index, Shannon-Wiener index, Simpson index and Pielou index in the shrub and herbaceous layers of the P.
massoniana close-to-nature forest were not significantly different from those in the P. massoniana plantation forest
monocultures. The species richness index of the shrub layer and the Pielou index of the herbaceous layer of the C.
lanceolata close-to-nature forest were significantly different from those in the C. lanceolata plantation forest monocultures
(P<0.05) while the other indexes showed no significant differences. (4) Bulk density and total porosity in the soil profile,
and soil total P, total N, total K and available K all showed no significant differences between the close-to-nature forests
and the plantation forest monocultures, but the organic carbon content and pH value of the P. massoniana close-to-nature
forest were significantly lower than those in the plantation forest monocultures ( P<0.05) , while soil available P in the C.

lanceolata close-to-nature forest was significantly lower than in the plantation forest monocultures ( P<0.05).

Key Words: Coniferous plantation monocultures; close-to-nature transformation; community structure; species diversity;

soil properties; southern subtropical China

LA ( Pinus massoniana ) F1AZ K ( Cunninghamia lanceolata ) N T M J& & [E w5 11 AL B K B9 P AR N T
AR GG AR T SR T BB TR SR TR T B[R] MG R S B ) 2R PR RS AR R
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I A ROl B FEFEI AR K Karl Gayer T+ 19 HEZERHEH | I H AR AR IFAS 2R 0] 9 31 R AR B ARAREAY
MR/ AT RS S EF SRA 7 2 RV TE B R IR R MAT R Y A SR C R AR O AR A E O A
100 ARAEM DT JE HIR T RAFRCERT ™ S H AR B AT TR (9 R SR FRMAE o 2 R 38 3 A ol 7
B LSRR RN S SRR TR S — RV E 2B 1, N A ik m A= KRB AR gl A AR
M55 IR A LB AR A IS R Ge A ) I R 1 AR RNl B ok it T K I AR A N Tl e
BN TR RSB A5 12 3L 0 AT R, X AN T AR A T3 AR B S, P ASE I i 22
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AR G SR, 0 T3 I 1 T AR B R B FE A A AR AR T 9K 5 1 0 ) BRbR A 7 R fiE T
SR TR AT ST AN DA o PR, O T IR F AR RRGE X N T AT AR AR 2 AR e 1Y s SR AR S A
Ep 7 NG R S O b iy N A e RN SRR D 2% V1 o NN Y 2 T R0 B S BTl & P B ) N b7 N B e L 2 R
HIRE I RE VR 2548 ) Rh Z e RN S R A T T % B9, AN 5 AR FAZ AR N T 2lipk i3 A 4R el
PR AR MR R 2%

1 MRHXERR

5T DA P SERE T v FE AR RS BIE 5 e R Rtk S 58 PO AR R 54 (106°51'—106°53 'E,22°
02'—22°04" N) . 2l DX Ja 7 MU FRAHY 2 XU~ 8 30 -0 00 A<M, TR 2R AR (10 ) = 3U4E 3 8 T2 49
HoRRZE) . ¥R 20.5—21.7 °C, =10 CHRUR 6 000—7 600 °C ., FHIFEF A 1 200—1 500 mm, 415
ZER 1 261—1 388 mm, 25 SAARILEE 80% —84% , HA AT LUK LI Fe e o 3, 14K 430—680m , iy 4 1
HERAE R A & BRI e | + 2R >80 em,pH fH 4.8—5.57

1993 4 FEAR IR G E DM FAZ AN T4k, b 78 REFEE DIREIR 7™ 5 & I A SR AR AR
ARG S B AT T IE A ARG BARRIE N :2007 AR5 3 RN 4 B TR R
T B A MRS R BARR  THE RE (LR BARRI R — AR 4 R AL JF TR APERRIC ;2007 AR5 4
ZJEE 2008 4E5T 1 ZEBE CRARFITA ARSI B9 TP 4 A 7 B R B 35 (3R 1) SRR 70— Ak
AR 38 S B AT AR W), B S A T HOIR B FAE TS 2 60 emx60 emx30 em (WAGL) | ANFAE b J&] 6] S
B PR LR 20 1 m® (9440 ;2008 AR5 1 2 3 FREIEA TR AT (B85 1) BB R, 78 [R5 1
L AN AR ik 2R Y M B & PR ZIHME ( Castanopsis hystrix ) FIEFFERG ( Michelia gioii) ( PAR fiFR
“ILEFAT HARAR” AEARIE AIRRT ) | W EFNEE FE 0 405 BR/hm® | S i ARTEBRAG S PRI AR I 1)
KA R EIR A S BEALIUCEL i i R4z 2138 MR FP A ;2008 457 3 2R & 2010 AR5 4 B EHFTHIM
PEA , RIS R 5 5 % BRER BB A8 Al 30 29 1 m UL D7 Y5 N I 2 e R LIRS gl g2 4
JE o BERRAR I MR UMK AR RIS M 2% 1 (9 R 28 2 it 1) 55 AR A2 AR N TSl SR o R (AT TRk A i i
4k ) o 2011 4T 5% By Sh I A i, D R A AR T AR B 3 B A S T K ( Canthium horridum ) | 1114 - ( Litsea
cubeba) FtZE 111 ( Maesa japonica) \§5 B A ( Schefflera minutistellata ) | =5 % Z& ( Cyrtococcum patens) | = = 3547
( Microstegium fasciculatum ) . F. 7 1= ( Miscanthus floridulus ) %5, ¥2 K A T 8 #f 3 B £ % ( Melastoma
sanguineum) J7 M 1 H 5% (Antidesma ghaesembilla) 2318 ( Pteris semipinnata) =5 $: 28 kM 7 ( Thysanolaena
latifolia)) J F WARZEBR (Adiantum flabellulatum) %5 . MRHAESLFIUT A SR BOEFEAR INER 1 TR,

2 WMRAE
2.1 ke KR A

2011 4F 1 A FEGE R B RS AZARE A SRR, LA Rt B R B0IE S AN AZAR N T 4K 4 Fhbk sy
T el E 9 B 20 mx20 m FREHL( E PRI AR 3 B XS RE N AR R T 1 em BORAAE Y EAT B
ATV F3 0 R S AR, TERR DR N TR AR 3 D 2 mx2 m W/ NREDT VR N REARKE DT I 3
AT mx1 m B/ NRETTVE R FEAKE DT i IR0 5 /NRE T N TEAR 2 RN AS IR R i Pl 2 A8 s B B L3
JESE A IO SERE s i ek S 1) RN B A IR I 1 (R 1)

TERREHLN 4% L b TR M2 3 A LRI, IFHK 0—20 cm . 20—40 cm Fll 40—60 em YJEUCR A
TR IR RE R IR SR AR R BT L AR AR G S U B AR A A A R SR AR T
JE R P RAHY AR F 3 0. 25 mm FLAR A 0, 25 B, 200

T IFEIRAGPE BTN « R S LB R A W R BUOR BRI I € . 3% pH R pH 11
SEADURICR T H A PR B 28 vk s 2 R T 2 2801 s iR ] NaOH 6 Rl 12 5 81 R P AR BE BT L (05 5 UK
WA IR =L IR S B A IT L 0k 5 O P K IR 6
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F1 MR R B A BUEE R
Table 1 Summary for sites and indexes of close-to-nature transformantion forests

FIAR R i B

S I W .
oy %73 Wera] B . &'Jg Number of Interplanting
. Slope gradient Density .
Forest types Altitude/m Aspect /(%) OB/ b ) target tree density
" (Bk/hm?) /(Hk/bm? )
A AR i Al bk i
Pinus massoniana 423—455 34 ~36 795—1221
. Southwestern
plantation forest monocultures
L FAIE H IR 74
Pinus massoniana 375—425 24—32 225—525 120—300 810
Western
close-to-nature forest
KRR BGE Ak P
Cunninghamia lanceolata 378—400 ’ 36—40 1171—1895
. Southwestern
plantation forest monocultures
ARG A 9k T
Cunninghamia lanceolata 357—390 20—36 300—600 150—300 810
Southwestern

close-to-nature forest

TEIE A SRR 2T HE RN AR B S F0 3 BE 40 405 #/hm? | 3% 810 #k/hm?

2.2 BRGEH
XFPA AR T 1 em BIMARFZ AR (DBH =10 em) /IM# (5 em <DBH<10 cm) FI4IH (1cm < DBH<5
em) PEFTAMRY S HER [FE MR AR 1 P R A S LA, XA AT o 2R 0T R R £ R
& (S) .Shannon-Wiener 5§54 ( H') . Simpson {3 EFEEL( D) Fl Pielou 2] FEFEEL(E) ,ITHE AT .
T E(E = AERPRE +AF X 2 B2 + A N 5
YR F B S=FEJ7 NI Rl AL

ZlenPl
D=1- ZPIZ
izl
E = H'/InS

2, A R BB E Dy 0—300 , AHXEARRE S HE Py Ae 4Rt 5 v e B A0 32 55 B A1 W v s B0 ) 43 132 =22
B8 G 5 T3 A RO AR X 385 B2 FHAMROR HE 55 B2 ( BIVI e W en A8 2678 5. S S Wl S8 P s TR 0 YA E 2B A
T L

Xf By AR AZAIT [ SRR S R G SAR A RE B | TSR B A T B R 3R U7 22 0300, JF X B A T 2 E LU
(Fisher's LSD J5%) o BHEAL R Excel 2007 & R-2.15.0 #{F,
3 ZBRESH
3.1 fHYIREE A
3.1.1 WRhd i

I 2 AT AR A AR A R B A 75 T 7R B RARIT H AR AR AT 43 i) B AN R i 2libk 27
Tl RZARE A IRAR 47 Tl A2 AR i i Zibk 25, B AR FITAZ KRG A SR AR 23 il L 4% A R i 2Bk £ 16 Fil
(59.3% ) F122 Ff(81.5% ) . MAFMITEIL F AR AP A9 ZLE ( EH AR 271. 43 (F2K 254.92) WK T oR Bl i 4
PSRN 273.79 AZAK 300.00) A 1 =2 1] £ 22 {EL 73 531 D9 B R A 2,36 (0. 86% ) FIAZ A 45.08 (15.03% ) 571y
R RV EAE T A SR Z2 TR SGE 2K, 768 5 AN T F AR EL I B T 2Z0B0H Bk (Syzygium rehderianum) (K
-5 2% ( Glochidion macrophyllum ) TR e o LI (T2 7 NG i) ==Y VA1 7 N R & S A Y I o NS 1l = 2N/ N
U] b A s 2R 22 BT L A R TR K ( Syzygiumhainanense ) | 1112 K ( Helicteres augustifolia ) %5 ; 41
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Table 2 Species composition and importance value of woody plants under different age class with DBH
MIFFEHR Forest types
s SR R F A CUBEUR DAL H AR
Age class %ﬂl Pinus massoniana  Pinus massoniana Cunninghamia Cunninghamia
with DBH Species plantation forest close-to-nature l(mc.enl(zla lanceolata
monocultures forest plantation forest  close-to-nature
monocultures forest
BAER Adult tree DB Pinus massoniana 273.79 271.43
(DBH=10 c¢m) ¥R Cunninghamia lanceolata 26.21 300. 00 254.92
RN Ailanthus altissima 22.62
W Toxicodendron succedaneum 22.46
WA Camellia oleifera 28.57
/NP Arboret LIRHRk Syzygium rehderianum 119.84
(5 em<DBH< K5 5EF Glochidion acrophyllum 110.82
10 cm) W EF Litsea cubeba 69.35
KA Cunninghamia lanceolata 246. 14 131.76
144 Triadica cochinchinensis 67.90
Rk Syzygium hainanense 53.33
IWZRR Helicteres augustifolia 47.01
B Albizia julibrissin 53.86
B Young tree ¥R Cunninghamia lanceolata 55.59 4.88 54.85
(lem<DBH< K Canthium horridum 41.54 6.21
5 ¢cm) W EF Litsea cubeba 35.68 45.07 24.29
B Schefflera minutistellata 31.19 34.55
Mg Myrica rubra 26.26
Z X Melicope pteleifolia 17.50
FrH A 2% Antidesma ghaesembilla 16.79 84.30 10.70
#2511 Maesa japonica 14.00 14.11
E WM Actinodaphne pilosa 12.39
LB Eurya ciliate 11.94
K Aralia elata 11.22 6.81
B Ficus esquiroliana 9.49
W Toxicodendron succedaneum 8.26 7.52 7.94
IKERR Wendlandia wvarufolia 8.15
FAEM Michelia gioii 74.26 48.45
214k Castanopsis hystrix 50.06 101.70
AKihHi Vernicia Montana 29.18 11.39
KMEFETF Glochidion macrophyllum 22.04
¥R Erythrophleum fordii 13.12
LMK Trema cannabina var. dielsiana 11.21
W2 Camellia oleifera 6.81
EAMA Mallotus barbatus 6.29
AHTF Phyllanthus emblica 5.99
LIAR LU BRFT Alchornea trewioides 5.37
KB KT Clerodendrum canescens 5.18
ERBRA Rhus chinensis 10.70
IKEHIM Cipadessa baccifera 10.29
Un: (RZEEFN) : unidentified species 9.71
JelR Dimocarpus longan 8.24
% ) Desmos chinensis 7.94
E& Melastoma sanguineum 112.20
SR Breynia fruticosa 48.65

PRI 32 Bl R S RRARIE A SRMR T 16 B, S RRASRBGE AR o 14 B A2 AT AR D 13 7l 2
ARARBUEAR A 4 B, D RANFIFZ AT [ IRARI 0] LA AR EROE SEARZ 2 B (14.3% ) RO Ff (225.0% ) ;4
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P EE BB A T SRR B K R A 2T HE (D R AT AR PR A 50. 06, FZ AT [ SR ARk H R 101, 70) FiFE AR (5
AT F SRR A 74. 26 A2 AGEE FARAR AR ON 48.45)  FE T B AA R S Al b e KRR K (55.59) , X JE T
I RAN AR AT AZ AR, ARG BT AR SR & HRAZ ARG TEA2 AR R it 2k b B IR R R B 28
(112.20) .

A FE AL B R AR ) 20 P (3R 3)  FE S RRANIE A SRR 9 B, Th AR R B 4k 11 F A2 AR H
SRR 16 B A2 AR AR BE SR 14 T B RIS RS AGE B S8R5 51 b 45 B R SGE 2libk 2 B0 (18.29% ) FIZ 2 Fil
(14.3%) ., SR RUGEAIAR EZY R 5 B2 (109. 13) FIE A 3547 (74. 25) Zrb A= Wykh | i7e i [ SR bk
SRR (74, 84) R PE(68. 16) 25 BHAA:Y i 5 A2 A SR Mk bk v o 23 {1 55 1) 2 b A i B A6 1 A A o 2
(122, 74) , TAELT A SRR S B(E B K ) R BEPE Aok i 2 (54. 42)

R3 EXREMERKREEEE
Table 3 Herb species and its importance value
MIFZEHY Forest types

ARSRIELM A2 AKIE AR

Gt Yy Eﬁ%ﬁ}ﬂiﬂﬂljﬁ‘ﬁ@?ﬂ( g%ﬁh& A MUW Cunninghamia Cunninghamia
Number Species Pinus m-assonmna Pinus massoniana lanceolata lanceolata
plantation forest close-to- plantation forest  close-to-nature

monocultures nature forest monocultures forest

1 5R_Z Cyrtococcum patens 109.13 46.03 30.47 8.17

2 EEZENT Microstegium fasciculatum 74.25 34.20 25.94

3 FATLE Miscanthus floridulus 22.65 68.16 24.62 34.39

4 #1112 Alpinia zerumbet 18.65 4.43 7.10

5 W MR IR Adiantum flabellulatum 16.01 41.75 28.36 37.59

6 EEH 2 Thysanolaena latifolia 15.26 30.37 54.42

7 FRAEIIATR Lindsaea odorata 11.36 4.30 11.09 20.28

8 TRIT S BPR Blechnum orientale 11.01 5.23 13.80 26.42

9 2L NHE Preris semipinnata 10.99 13.89 122.74 14.43

10 ERTEHE Dicranopteris linearis 9.91 74.84 4.31 39.29

11 kIR Aspidisira elatior 0.77 4.00

12 4B Cibotium barometz 13.62

13 PE Cyperus microiria 4.49

14 ¥4 Woodwardia japonica 3.89

15 1EREIR Cyclosorus parasiticus 3.80 10.02

16 RAT Lophatherum gracile 11.60 4.66

17 11 2% Dianella ensifolia 6.67

18 FEMBENYZY Vernonia cumingiana 3.09

19 K Osmunda japonica 4.69

20 L2 Ageratina adenophora 2.84

3.1.2 MAaAERARA

e 4 W] HT RS R T B I [ AR AR b R AR Bl T R A 1) % B (267 #R/hm® ) 2 Ry oK ek 44k (1008
FR/hm®) B 1/4 2T E SRR 32 B R A2 AR A% BE (475 FR/hm® ) 290 Ho R 2ol 4K (1533 Kk/hm*) )
1/3, 0] W23 30 [ SR s A Aoy R BE il ( 5 BBARFIAZ A ) I %% 5 i I TR B 4k (P < 0.05) . IE A4
M B BANFIAZ AR F- Y A2 24 i T4 A AR GE alibk, b S EARE S| TR 25 (P <0.05) . HBEMIEA
SRR L5 AN - A R 5 R O SR 2 S5 R 10 3 2 A F SRR AZ R B~ F- 2 e b 1K T HoR i 46
PP <0.05), ThEMSFAZAIT [ SRARAY M o5 7 1 AT 0 2K 4% AR 2tk (P < 0.05) o ZIMERIF 1
FATE S AN I F ARAR A 9 AR RORBLIE TAZ AR SRR, e e ZIHE Y I A2 AR v 76 S5 R AN 3 SRR 43531
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2.28 cm F13.4 m, TERZARVT BRI 50 2.02 em F12.4 m, BIFPIT [ SRARIEIZIHERG BOAE B 22 R
L MEAERITE S AT A SR AR b B 25 B R0 ik vy W 1 AR S5 A2 Kl A SR ARG B 35 25 S 40, HOER Y 4% (2. 75
em) CEEIRIE (3.0 m) 765 AR A AAMR P4 25 TAZ AL A ARAR (439029 0.47 em A1 1.4 m, P < 0.05)

R4 MOTEMFERRSR

Table 4 Growth status of main tree species in different plantations

oyl TR 2 Density WtE DBH 5 Height i s T TR
Forest types Main tree species / (Bk/hm?) /cm /m BA /(m?/hm?)
I FEAA R Bl i Sl

Pinus massoniana LLEEHN Pinus. massoniana 1008 (213)b  19.54(1.15)b 14.0(0.9)a 31.08(3.35)a
plantation forest monocultures

N E=Y VNS IME R/ N LLEEFN Pinus. massoniana 267(80)cd  23.77(0.23)a 14.5(0.6)a 12.01(3.54)b
Pinus massoniana ZIHE Castanopsis hystrix 225(164)cd 2.28(0.47)d 3.4(0.3)c 0.11(0.08)¢
close-to-nature forest FRERE Michelia gioii 283(76)cd 2.75(0.77)d 3.0(0.9)c 0.21(0.15)¢
AR A B SlbR

Cunninghamia lanceolata F2AK Cunninghamia lanceolata 1533(362)a  14.99(1.28)c 14.1(0.7)a 27.66(3.38)a
plantation forest monocultures

V2% SIN=E/N/ N KA Cunninghamia lanceolata 475(86) ¢ 15.71(1.47)c 12.4(1.4)b 9.74(3.00)b
Cunninghamia lanceolata ZIME Castanopsis hystrix 192(38)cd 2.02(0.33)de 2.4(0.6)cd 0.07(0.04)c
close-to-nature forest T FER Michelia gioii 92(14)d 0.47(0.81)e 1.4(0.7)d 0.003(0.006)c

55 R AR E S BT S — AR TR RN R 35 28 5 e A B 2R (P < 0.05)

3.1.3  tRorasEI

3 1 Ko AR AR P b A AR 5 A T 6 0 AT 0 (DAL 1 %) 3 B T L2 S BT 2 A A A A K 507 6 420 s e
MRARREEL ) 225, [ ol T DL o 8 RS 55 19 43 A Y L), A o 43 %) W A AR 25 43 A 220 S /s T 4 43 1 3
%, BV RARAR S /N A A St e 9, T AR F AR At B AR B O A, 16 T 5 A FIRZ AR N T4l by
AR C B A R, BIVPRA32 [RIE AR, PR 1) B 28 RS 135 20 A AT S Sk, Bk = v () 2 /K7 R T 465 4 00 L st o
— o [FIBF, TCiB e H R SEAZ AR, I [ SRARAY BLAER (9 250 B 20 T 45 1 R s globk, i /NS L 2 i
B2 /T 1 em BYARASAE P A Eic DU W) 8 22 T R cass 4lipk
3.2 MMNHYZRM

F I 2 AT, S RN HARMTE AR Z AP £ & B E0(14. 3) B TR BE4EAK (9. 3) , 18 Shannon-Wiener
F8%0(1.89) \Simpson F540(0.73) M EEHERL(0. 71) BIMR T REGE LMK (73510 1.97 0. 83 0. 88) , £ 45 4L
AW MR AR Z ARG S HEARZ A R, IR A Z WA 5 B (6. 3) IR TR el i 4lidk (6.7) ,(H
Shannon-Wiener ¥841(1.47) .Simpson ¥8%% (0. 71) ML EEFE %0 (0. 80) B & T AR M E 4 AR (4050 1. 23,
0.63.0.66) , (A& 402 A 2

AR FARMTEARZ X 5] BEF5 800 79 ) | Simpson $541(0. 80 ) Ik T A Bt 4l bk ( 43514 0. 88 0. 83) ,
MY =F & 620 (15.7) .Shannon-Wiener F8%1(2. 13 ) W & F A el 4libk ( 43590 10.3 .2.05) , H yFp=F
B ETREE SR B B E K (P<0.05) s A JZ W) Fh 32 5 B 48 41(9. 0) | Shannon-Wiener #5844 (1. 71) |
Simpson 84K (0. 74 ) FII4 5] BEHE%L(0. 78 ) ¥ TR MG bk (439924 8.0.1.21,0. 53 ,0.59) , Hi 5] B 45
BORF) % 22 5K F(P<0.05)
3.3 iR

& 5 RIS AR 1) - 408 25 T il 5 Y% e o v B8, L Bt B R B B i s/ N . S AR RS K
I SRARERAS AR OIS S LU R RZ IR TS B SALBR B AA 22 57 (I A TR 8 i 3 25 R KT,
I SRR IR AR B SR OS2I A 3 22 7 . DR IE A RMERE T3 (0—20em ) M A DLER &
1(31.49 g/kg) Fl pH H (4. 19) 1 /N T HARBUGESEAR (535120 40. 17 ¢/kg F15.14) (P<0.05) , FZ A H AR
R 2 T I RO B 5 (23. 30 g/kg) W /DN T HRHMGE LK (43,34 ¢/kg) (P <0.05) . BRibZ b, B
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Fig.2 Species diversity of understory in different forest types

FRZAE A SRR 2l 458 2 BOd AT B A A R MO UM LU B W 22 5 0 e ml O, 3 1 ARl i
YA E 22 it A LR ML SO B SR LR TR
4 HitHitie
4.1 3 A SR R R RV S5 A 1 5

L RRARFIAZ ARG [ SRR I 2 AT o AR FIAZ A B B 203010 08 267 #k/hm® H1 475 #k/hm , 294 A
AR AR 174 F0 173, F2JE  TARYE HARR 1A R4 7170 580 32 [0 P e 2 B RO REAIR 22 | [l B 2 1
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FE, BTG £ LRIFOSCHHEY R se > BB T S RAA RIS AR A SR b 2 R 1 4B
Yo, AR T N T i lbk o) B R R SRS 2 R R SSAREL AL | RIS o AR 25 M 55 Ak 2 RO ER T

AN FIRZ AL A SRR P AR YRR HER BOE SEAR 2, AR (DBH =10 em) Y H (A 2ZE AR,
B PO A I A AR AT T R B A, (ER AR r AR AR i 2 AR AR A O S TR AR B )
Pl E ZE A AR AL, B AR ML AAAE RS T AL T X 3t 6z, 3 A SRARTE]I A0S ARG O, /0
(5 em<DBH<10 cm) A P2l T RAFAIFRGE, R PIAG F ZR AR (/IR HE R A0 S AR/ M ) i 22
L AN AR i bR B S A /IR B TR RAR R AR DL AR W 22 I AR AR (1 em < DBH<5
em) ARG R AR I NN (6 3 RIET 1) Xt IE T F AR A 3 (1 56 12 8] Pl il A v e B AR PR sty 3406 T
SBR[, SRy AR AR R B B ST R R

ST, S AR FIAZ AN T AR AT A SR s RRRRAR T B2 MO A 3 B 2 BE 14K T B i KR
BT, T SRR ARAR S I 4 (10 1), AT RASE: 1 A0 AR o 2L RIS A 3 4 b 1) = PR 1 AR AL 7
AL T R T R AR E AR AR S RS
4.2 i ASRE R PR 2 R R R

AN A SAMIEAR JZ A E A2 I Z R R RS RS 20 35 25 5, 2O TR AL TR
Py HE A A 1] B [R) I, R A RIS, bk o3 BE S AR A ki AR Wi 232 3 |
J2 o 0 R U [ AR PR SR T R 2 DR S SRR AA BT 1 ARMORI R St S bR (4 bR T AP A RS2 3 T
i, FECEMNZ MBA A R F IS ML A SRR 7> AR HE B TR ECEZEM (P < 0.05) ,
AT RESE T AZAE MR L SRR AN/ W AR AR BV T BT B AR SR Z, NTTTAR T B4 6 IR 2% F LE 2 R A bk
AT HERISEE YRR T B e, MREAHSE D A2 RSO A AR BGE ST, AT ARk
RS TAEMZ R, SA SO AR —2 . AN SR AR N UM AT T a5 i Rk e
AR 22 TC L, SR AS SR AN A2, th b il WL, BARIT A ARVE — N8 S0, LASE & AR BOARMOR F AR
HRRARGEAR I T 07 0] MU T HA BN S 0 R 5 U AR R S A ) X3k R R 2R R AR 22 H
PRI BT AR TFBE TR R AR SS B 2 (8] A7 A 22 57, DA Ml 2B 77 o) LI 11 AR JEAR O 4
T, B E IR BRI RE— TIYI, N2 575 IS H A5 1 RO B Al 2 RN S5 R AR B, 13 AN [l 732
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0.05) , EEJE i TR A RBGE R, 15 4R A MR BOR BEARER T80T A BRHEIC, 00 A AR A7 A
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