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A review on fundamental studies of secondary forest management. ZHU Jiaojun (Institute of Applied Ecology,
Chinese Academy of Sciences, Shenyang 110016). -Chin. J. Appl . Ecol . ,2002,13(12) : 1689~ 1694.
Secondary forest is also called as natural secondary forest, which regenerates on native forest that has been dis-
turbed by severe natural or anthropogenic disturbances. The structural and dynamic organizations, growth, pro-
ductivity and stand environment of secondary forests are significantly different from those of natural and artificial
forests. Such significant differences make secondary forests have their own special characteristics in forestry.
Secondary forests are the main body of forests in China. Therefore, their management plays a very important role
in the projects of natural forest conservation and the construction of ecological environment in China or in the
world. Based on a wide range of literature collection on secondary forest research, the fundamental studies of sec-
ondary forest management were discussed. The major topics are as follows: 1) basic characteristics of secondary
forest, 2) principles of secondary forest management, 3) types of secondary forest, 4) community structure and
succession dynamics of secondary forest, including niches, biodiversity, succession and so on, 5) main ecological
processes of secondary forest, including regeneration, forest soil and forest environment. Additionally, the research
needs and tendency related to secondary forest in the future were also given, based on the analyses of the main re-
sults and the problems in current management of secondary forest. The review may be helpful to the research of
secondary {orest management, and to the projects of natural forest conservation in China.

Key words Secondary forest, Management for secondary forest.

mf

1 5

WA PR (Secondary forest) 3T T R HMAT 5, £ JE 1S
MR TIREERERD DIERNFR. CRARERER
WY R SR, LS5 REARMIEE AR AR K.
EFER RS RENESIREES TEEERENRF.
WAARTT LASRAR 9 R A TR AR S R i — FaB k1T Bp
T-EMEEHRET. EAR ANARZEXRFHRT, BH
SBERNESRABBREENARTEYRALERY
T, BRGNS BRI GER £ 5 R E FERSHER K 6L
B (Displacement) . A RA AN A S RFWERGEHMEF
DIRER IR B K, Y B R T B, @ WAL RE S
5, Rk A EE

FERRAEH K 8.726 X 107hm?, 4 FR 4K 8 1 B
70% ; Br BRRIP X RN E R RN TERARX B L
PRI 9 B TR RN T B4 i 1 SR B AR 1 (3. 769 X 107hm?),
Ha @R u A WA MR b EHRARTTR S E K, 2R
WRME LM, Fith, AN EE RS P EAKL AR
PR E M R TR FRARGR fh . YR A AR B A
W, X—-REERRE. AL THEEXIEM

HEFUPRURBEEENBRRBERHFGHEESF LT
SHBRNRREEMZEZWE R, BT CIEHRAREE T [ dad
KUARMAMAI EHRMURERKRN ESRF k>
EUS AR RIS S MO F A TR ARSI X — T
RT 2EESHFSE LRENESELSERER, BET
MOl TE A S B0 ERIAL, H AR L T RRM N PP
PERRARE IR S L, 228 15 A AR 3T RRARAR B %5 pholl B
RIBLEAERESELERATEAE L.
FEREEET, i FEHEEER - BEHHTET k.
WA AR AN Ak S B AR, £ () 38 4L B 07 1) K 8, 4B A REAR 48
HEME AL aBEE, WA #ERSRRERg!> . %
BEUR A bR 1o THAR 8 7 1) R R, E R AR IR T,
ARRRAEMEE R 5 & AT RE5E LI T 3T W AEMAE S
FHRREEFXBILSRETH EBMNINR. A, A
FEJ WS E SN R BT R SR 2R b, R
PREB RO B AL BN E, HiEd TR R AKRSE
EMPRAKERNNERERES BENSFRERZE
ISR BRI ML TRBRE —E MK SRR

* e E R B AR A1 TR E M A (SCXMS0201).
2002 - 06 - 26 WE, 2002 ~ 09 — 03 &%,




1690 A = I o

FORNE I ¢ 13 %

2 RERHBERISIE

2.1 EHERHBENADZ, LEERBRERKS D

WA AR R A EE TR RN, BE SR EMN
R, JOECR M R R R R AR, KRS A M B R
BRHIMS. BN ARNHRE TREX B AFERRSE.
2.2 P GRS, R R AR

BB WA KK BB 42 R 1949 4F 5 25 £ 8 ok it T B R
. B e, KBRS R DAk, T R R4 2 B i Bk, 1
B 2% 1 B R T TR BB U 2 AR Sk R AR, T 8 IR
TR LSRR R T B AU £ R SR K
2.3 BEERERS B

WA R Z 90, i TR kA 38 1 5, ShE 4 Fh 2 %
W, R E R SR IR R R A A, AT AL T 5 R bkl
8 ERX A (8l T4 R T4 15 5 i et () 38 5
BB RAR, (1580 EARTE S A7 b 2 B0 R K i g
2.4 MAKTHHER EX EEEMTE

TR B A AGR AL T E A . B, WK MR K B
BE A% B R R A MR AR B RO T TH R B
B RS RRSER AR A B T RS ERORE, B R
WA PR B % Fh 2 RE 11926960 (0 30 SR B 00 R — W B, WK AR
AR 3 B 2542 L B A AR T 2.
2.5 AKAE KBRS EEREEE

WHENBSS R ER ARG ERKER FRE
(REHE, SR ME WK A AR A A IR 29 S0 4F. h T IRAEM S
SEIEBAEZAL, 5% AR T 90 CGEL BRI 4% 2 BE RO
BHE KIS T A A 500 i R, THRAR AR, B

3 RERSERESERNS

3.1 WANZERE

WA MR N SEAT B 4R R PR, T T AR B0 S SRR R
2. X PR B AR R, tUR IR KA. B
X Ha Y R R AR BT TR M 248 6, A AR R A IR
BRIEE HOE . FH 5 S, S A RBR,
G A RTOE RS El, WS BN EIENRR: EA
S BAR A B 0RO 1 o IR U A AR AT B i, X
FRBU A GE AT S 3 3 TR LR, T B A AR % R R
T B R A B, U A G A AR 2 R
HIRAE M. WG E —REE L TS E A EE.

DABEE: AR OEEYEF SERTEN S
BOA:IE 101526990 g o B9, T RE RN SR OB
G S REPE SR BE AL IR, T AT AL, SR B K
SRED.

VAESAFEE. R AERBE LIRS, HEELS
TG AR A A 2SR 55 3h 6, 28 (R U AT R R 2 B Y
BT RIKBRFRS. ‘

3) L GAON R R R R R R —
BRI . 14 R 1 7= A R oty T 1] 3% R 1 S8 1 A )

BN, AR RS AL BRI & T, S SR BE 3K 78
BOEE I AT IR, T S BOR BERCRURN A 7= ) A R Bh 7=
R TEMA P R S R IR R X, R ER R,
B T FEFED, ks = R IR

4) B FPIR AT IR R SR B UK AR MR A A A, 3B R A
B3I AT N TS, B i R R 2 R i 1R A k1), AT {2 it
WA AR K IR B RE A, T R RE R B AR A

SYMBRE TR ARBRR Z A T B4k A s
RN, KBRS B M HEMER A BEHEAD.
FAF A TRER R R AR, A TIEH. %S R AT H
BT B,

6) IS HLIE I D M LR T4 R R R M B i
= RESARE.
3.2 WHMRKRRIS

WEMLRR S EEEFAL: —RIKAREKE R EH
HARBNK, “RKSEREIINEER K. AR
HRHerh, FERMNEF AR IR T B A X s
BT #7402 s A T4 ek LA SR AR AR L L i ot
P B B HERK L T 25 BE I o AR R 28 AR ket B4 e B B AL
VRS AE PR 8 LR YR A bR L 2T MR A AR, 42 T 3 AT IR
HEARESST S Sty A bR 7 I B O WK A R S I I IR A TR AE A
%053 R BRNHKT, W ERSERRTN R K E F
KR AR UEL R FHEARER RRA LR HE
ARAP R R B 42 RO R A R 2 R 0461,

4 REMBEDTRETAR

4.1 WHENRESAS

WA A S LA 50 %3 437 45 o R WK AR AR V8 S5 AT AR
PR YR AR BHEEEEECAARAEA T EENE
P AR EENERRRAERESAFR PO EEN
7, — oA, A2 500 TE BE BB AR U S B R B B0 AR 25 0 R
MBE WA ARG B ER FERRE R R 5
TR 1R PR B BROKT B35 1R 3 R B A AU ) R 7 %
G106 B BT T A 25 9 BE R B A R TR U S BR B9 43
A 925 BB X B U P BRI R G B T AN 4 R0 SR 2 AR
S USTLE X 48 2 LR A AR AR S R B SE R AE S A BP9 P R R,
MEESRRAREMNAZAFEENTRXR : HHERNSE
TR T R B A T80, R R R B R EA R
A S R TR R 4 5 2 R R R/ R B R B T A R
B, BT R, R EEIEIR . RIA, B0 R A BRI DR B X BRI
BRI, BRI RERUR R, PRI IA FhREe) & R, 45 H sk
PRAEZSAL, A A B 0 A 25 GO RE I BE 8 A A RS B T
IR BEEEOVEZ — TR B A A B R L PR
EAAL X HHRI k S A% ZEs% 0 x
RWENRMHNESMNES NI RREE LOREY, 2%
RS RAAERNESERIGESESZ AN, &
MM ESMREEAY KBS, BEMBERKMMCBESR
B R , o I (8] B A 245 0 B B 0 b 90 o4 25 (] B A BT REAIR.



12 REE - WENEEEMBI R R 1691

4.2 WERKEYZHETRR

WENEEELE S, TR REEH I, Z
JEr B E T L) ot B 2 5 X 22 BE 4 R A AR ol B A
B9, 16 45, SRR HEAR IR TR S, Lk
BYTE 23 BT IA B BOK, MR AB iE 36 4F 0T, B R HEIE IR T
TR ABHERRZEVCRE, WAEEM R ERX
O E AR EEESRAN . ERAE>BEAR (K S
MED>TAE. BXRERARHYRHEEE. . BHEMEK
W2 T A £ I TR S AR > R o I AR > AR ) gk A
T 25 #8102 BLTE AR b B8 o7 T B _E AR e i, BDRS Ao ARG 35E
R E N~ EERTE 28 B R A A
UM EHEEAERE. —RAN, AR THRENEEE—
ERE L EY SRR RAH R BFDI A
W E LB AREERET EREYHES TR ANRE
Y, BE FEEFRE T HEOMHSENE, BERERK
TREE YR AR, LB S @ i X AN T -5 WAk
AAAEYEZHERX RO, B HY R Z 0 fFE X R
A AR TR X S MR —EF W, B
M RE RN P E SRR B L ERE RS
M RAERKEY ZHEER BEYSE UM EEEY
& TFEAR IR L AR 1 T A2 AR HlAk.

WEMRBENY S LS KIS EFHUEETIXER,
PEGHITE, RS —, AL ETES, MY S A
BEE EESHORE, TABRHOARKAHAR, EEH
LA, BT AR EA RS IR, Y5 E R AR R
BE BAAECIMRAERY R EAEBIR RN ES S
B FHRMBILERS Z M RE EMXXR, M AESHH
ESZHEEEERHXRR. BB ANENS
FEtE(a ZRM MR SR SR, ZHTHEN
YR & RIS R B AR AL R B R 50
4.3 FEHSHEEE

WA EE L RAKAT 20 3 B D3RR
R, TR AR R ATE B A 4K 2) o 3 - R0 T A FE
AT FORFB M, —REEER M ERRA, HEHT R
FEAR o, HR, SR — B OR, W & G R R, HAR
—, AR RETACK J7 1 R 85 3) J5 1A - MRSy 1) 8 R S
HHET AR KEMERBRTBRTEETERE /K
24000 3 g LU (X R A PR AR P Y S S B 5 R, A R
AT EBER T, MRS B REHGE N, AR REML
FRAE, DR, AT b B 2 B M AR % 398 DTG 3 7 488 ) S Y
R RIS B EYF R, RASHNE PREHEE
RO . — U, WAEMK B REFBERTFEREER
B RBRAAEDLERTAANRE TR, BEKRSE
WATR RS AN J7 IR A Tt B R AR R B R AR
K, WA RRMTRRAK, BERRPR, TEIEAR SR
BT FRGRSEBEIR, B IR M B AL R, %
TER—Hr B L2 LR B — R 16, s B R A8 3 i
FARES L WERLFBUKKEREE D RERE"

SEMIEHE, TR FEAR S IR R I LD AA R M A TR AR
BEFE S5 e e B AR S48 & 4 B 1R GGRUE 0 30% .
40% ), ALK K BE AR 89 £ KR, T B2 5 RhBE R &
30 LA b AR AR 164K Rl o HEAT AR R T A iR R I A
TIEH, A R B A TURBEE R 2 60~ 100 4197, 4t
U838 5 R GLT AT, & LR TR IR A O SR O AR U AR BT
BRKE 15 5, FRABENY M EEEERLDRE, W
SHMBUSTSHERMER. X—4REH, aRREN T
SRR AR LA B MO R R
WAREHBFEER T A KE RER KRR 3 M,
FEEh N EBERRRE T — B RHTR A )
A=a(M,~30)/(M;—- M)
KA, A BB RRAT —EER R E: M, HF B
BV HEBEREH SAMBLE: M, VEELERREKE
BB &t o i My Bl M, BT [ et ia).

5 REMEITEETITERAR

5.1 WHMKEHLEAR

5.1.1 MEHETF KAEWKT T RAREFHEL &M
T I I B I LR RS ) RS S (A PR BE
ENR MYEEE BE MBARS) R THRIFRCRK.
HEEES) 0B LT AR RS 2451 — ik Sk, A48 R B
ot T8 357 B S W B K112 200 Rt T S 4 A R A AR B T
FHR R, W RR R R M. & B ESE 10
~20 SR HRAT BB, B AR I R AR, FE
TR EAE RN, 76 L M IR B8 S 6 R B 1R L 350 BE L 3 A6 %o T 3
IR — AR AL BT T PR 3%, B /IMF T K,
YT F S Tt B W, — R E
WA IR E RPERS KRTHRFICL DR
B, Ik M E R R R R

5.1.2 MEEH  METE AR R 0 LT AR MR
B R, B R B R AT, RS, A R4
AR ES R RO PR TR AP, BT
HRFA /D A B B2, (BTE U AEAR B, REE 8 B, AR
EWE, YRR TR ARTET F5 ikt i 25 18] 5 9k 18] 25 4 X 51
FEo, B, B X0 A AR AR T BB AT g (325360 32
R 0 4 G L R AR AR B M B AN PR B 2T B, MR T A
B YR RV T3 % R B T AR AR AT I AR ST Y 0
BB K 5 FIIC R W B 89 25 [/ 48 46 . Mesquital®®)
EILLE 10 GFA WA AR S R X B r T BIAOM BT R L 10 30, T
WTARBREMAEIRE EHEERWER, ERE
B, B TF I BE X 40 5 o B BT SR 4 R 0 T R
B, (BT H A K B 2 Y IE R 5 50 % Ak FF I BE 9 1 &
EEKEMERM 3 HE ES80% U FAREFEERSE S
EER X—EREW FEKPOMBIFEENF AL
KAFEMEM, SRR RHELER.

5.1.3 MPRESEYN WHEKRK L EHFESHE LM
Sy PR R A U A PR R B B R 4T 0 9 = AR 8. Higo



1692 N OB 4%

13 %

e8] F b IR K L 40 8 A A REECR, K H AR AR AR IR
EWROEHES R 3 A A E R R TR
. EBELEPIERAIURAE S RKEA LR FE W
EREEHATES, Wl TR TR LSRN FERFHEE
FRIE, + A FEAMNFROMAARERLFEE A —
WM RETREABNF TRNAARGERERS, 5
M T AL R T A4 BT B — B F R RL S B R B
WNEEB TR FHERER F LR TEKET R M-
T LR F P S AL RR AR T OB R, AT T
FEERNFDF T RO R SR A, A B R FE S, A HRER
Fo, B RS B AR TR0
5.1.4 ATRH#RREYF AXTHMKEREHELER
EVEVEFD. Aiba 233 RBR A BT 41~ 64 MW EME
HSEBMAHET T LB, FREY, BARAERS Z B
HAFEMEXEEAR, ERRKERME - EYBHT
E£R AEEREL BEBRBREL A ERARNBHMESE
WHEMT R WEA S ERARA R ERAR T SMHIE TR
TR AL WA R, B ARP BB BB R TER AR R AR
A B AHE B 208 7E E AR YR A AR U AR R L AR
BEAT T RIS, MR RN R L B R RRR T RE
Pl S R A FE 1, YR AR AR BT ST o iR AT I R R AR KR T
Aot YR A AR AT A Y e A T A )
5.2 WAL EESTRE

+BEFRS R MEE T RAERBEEWESIES
FEE O R AT A ST RO S BRKE
EhE R RERAED BN LIERSSBON
U6 1422.2434) s e B 9T B, o BERRAR AR & 3 R AL
T B WA A K s+ SR A T BB R I R 0 X I IR
A bk B 5 A e RS Ak R AT R A O A B R [ ) AR 5 B
(XTHB.50% .70 % ¥tk i ) FUR FE o7 X ( R AEARBE . H T
G TIBEAH) X B S KR B REW. AR E K.
RELBEEM S K SH AR EERE W LT
EERCRT 70%) B Ao, SR BREREAS B
Eik, LEESKEMIF KRN TR, L REMZTIE, K
B e R RRAL R B . SRR X T XU 48 7 AR AR 20
A PO TR U AR B SR A TR IR AT T b3, R A
BHANNAE L EH FEESMEASRENEY
FEEBE 0~ 10cm i HIREE BEF B S E B A1, 5
R RRE. PR EE. S URFERDE
A R/ BRI R AR Y B ke, IR EE
MET LAY E AFRAEYER, BT HEMEN.
VREE X B AR AR AR KBRS L RS HARAR
B, YR AE MRERAR S 1 K B8 RT 0~ 10em 1B/ pH OB HLR. &
B AR SE. B P B ERE{H 10~ 30em 1 &
B& TR/ BN ELDREE. @ BFE0 ERIHE
FRMRAEMRRERRP R, WERLREEVREFE
#£PE 0~ 20em W ZF, BEEINE HBEEREE D,
T A+ A B LT T W55 A RS 3 I AR & R A AR Y

BMAEYRES . EREANE, M AR BEY R D 1%
BE F1 — f%: + S 0 35 1 DL 4 IR TR ST AR I T AR O 5R.
Guggenberger D4 g B SR RO B AR AR R AR A Ak
SO HUR A AL BT R B, DL R AR ARG A I A LR
PEAL FARFEARTS, (B RS L3R ZRm; TEF MR R 1 18 42
ERAERRE T HEOREE, ANEERTRAK X5
Komiyama %241 xf ¥ 2 K A 4L AR AE ) BF R BT B 4
L. McDonald 25034 %t 2 K 41 ¥R A 4K A5 JBL A2 AR 3R 43 0 R BT
RFEW, BR T I8 KR R LR R BT N L X
B9 E A7, B A AR AR LR AR, JEL AR SR A5 1k BB A0 R Y T 30,
225 20 4ER R A R, YR AR ARG BT A K AT KR B R A K
H)81% .

5.3 WANFEEASE XTREKESHFENTRE
BEEPIEVW ARG KER L Xy mm R e E L H”
FNRE"BERXPHARE, 5 RRY, — BT E o
W) A RN A A, AR TR A R ok 3RSORE, SR K £
Wik RS EE A E S EN AP R, RE R R A
W TR RE A2 3L op R 0 ) D, R T E R, AT X Rt - 3
FIHE RV B0 e 117 TR IR L) SR PR 025 i
TRURREREEY BB, #E TH%E
YIEBRAEERIIA30.1~53. 3¢ hm 2, HREERMY
F1.58~3.89mm KIFFE/K, ETEE RN 21%. X5HMB
sl 9 25 K P b U WK AR ARBE O A 45 2R A — B R
Ut T SR A E Y 5 L EERUE B TR,
M EYERTEEREMEBTEYE N>Ca>K>Mg>
Mn>P>Zn BHEF. T R 4 ARIRSR 1 H & 7 1 BF 7 40 X
B

6 FEMRESEREY

6.1 WM EREMBTI PAFTER

DR L U Rk A A AR R L, ¥
SEMKYPMMPFR L. BR - REREHTRTHERER
B (AR R X TR AL ERMBT, LHRER
BEREHLTE S i BRI 2 R R T EREE.

DMRFEFTR L, RTRARE, &I, KB
%, KR ERR D 2K T BT RS & KR
T 5% 9 36, 18 B AT B BT ST R0 R MR BUR, Bk, B
GAA XKBRREMAB BN AR AR

IR L, LIEE R AENR A RO L, X
TAEARK AR AR B 5T 40, DLR AR ARBUIR S ZE 7l 69 B 5
%, UZTHIEKRIIREBIED.

4) B b, IR R D B R AR S E a8
K&, ESRF RN EHBEMPELS, REFASE,
B AHTIRD, 2BERIRE EMBIEHRD.

6.2 WHEMEEEMIMENLEES

DIEFFFRF R E L K LIRS I 3 (53) 0 24, @
K B G OB T R X R A AR B R BT HE LR
FER ISR A E B, NS TUBE R m 45 S BE R & & FI A GIS/



12 3

RYB - RERZBEMPARHRE

1693

RM S FBMRGKF 0 KB REH &R

DFFRWAENRZ BN EMBRIR. BRCIERKREE
i &AM AN E R URERRE SRS S
AE, B, UEAMA R EHEEEICREEFRLR
AR E . T ESCBRE MR A KRR S, BLIE R R
UAMR GO ARSER 5] T Hm i R B LR, REWEA
FERNBRRESRENEE BT, LF IR KEREERR
M —BHE R R NS R SR G 1R
HiEE TRAKERS B FER.

3R AEME B REH L BLR SIHPIR. PR K
EMRESEER RIS ERAESTR, BREF
EREHE RO, 6K AFRIBEZET LR ERE S K
EMESRGREEGUER) MBS LM EXR FRE
ZRBEN T AL MR AN REE, WHRERES
RGEH N W REM R BT R R A AE S R GBI EE .
WRSERNES BORURB LR ERES RGBT
HEA DR R TR BT M R DR A R
6.3 WHENEEZRMIIAER

1) WEMESREL BB M — @RS R
WO B KENRESRARBBEITRITHER, WK
ML TR R AERE SR GRS T/
BT J5 i G WHE YR, 0 FARUES, TR B 0ot R A b A 25 3
L5 2 an 11 th B P0G, AR A MR E S R R,
B SR GIRE SE 28 HR SR

DRAEMESREEEESIBRIIT. SFERENRLE
S EEAR OKUES RAEMREE (EH) SRR &8
YRR AR FREAE S CON SRR TR

3) T3 sl - R AR 2 Y YR A ARTE L o A 4k
HEREROR. BOIEARE MR BT RT, WAEK
RS TR ST T B By S R L W ERL o ok TR 1 BT REAS
B RPEH N A AT REXT U AR A 75 AR GE BB =t B 0

OARESEMRBRURERESRELEFHETR.
B8-SO ROL TN ISUE o A8 N SR e N N

S) B ERVCEM S R GM R T R I @R A A
BREWKE BUE S ERPR. HANTR R E K
MRS R SRR T B R R ST 45 S DL AR A&
RANE, BB RS R B KK AR IR R IO R 8 S
SRREHE; HTRERRERESREM R @k
R S BTG TR, SRR 5 R SR AR R R S B R 3R

ORRREMESRAFHEE NS EEBEYR. WA
GIS/RS B AEHEARMBER E IR EF B, rRBLKE
HESRARABEREEEE LTSI DEE MW 5K E R
KR

SE W

1 Adjers G, Hadengganan S, Kuusipalo J, ez «/. 1995. Enrichment
planting of dipterocarps in logged-over secondary forests effect of
width direction and maintenance method of planting line on selected

10

11

12

13

14

15

16

17

18

19

20

21

Sharga SPECieS. F()r Eca[ Manag, 73 H 259~ 270

Aiba S, Hill DA, Agetsuma N. 2001. Comparison between old-
growth stands and secondary stands regenerating after clear-felling
in warm-temperate forests of Yakushima, southern Japan. For Ecol
Manag,140:163~175

An SQ(ERE), Hong B-G(HEL48), Li ZY(ZEHIM), et al.
1997. Environmental and vegetation studies of the gaps of sec-
ondary forests on Zijin Mountain. Chin J Appl Ecol (B[ Fl 4 25 %
), 8(3):245~245(in Chinese)

Bao W-K(4EH), Liu Z-G( X BOL), Liv C-LOXHR), er al.
2000. Fifteen-year changes of tree layer in secondary Castanopsis
schima humid evergreen broad-leaved forest in central subtropics of
western China. Acza Phy[og(o[ Szn(ﬁ%ét&%jﬁ), 24(6) . 702~
709 (in Chinese)

Chen X-J(BRE %), Xing S-ZUBWB), Zang T &), et al.
1997. Species diversity of forest types in natural secondary forests.
For Sci Tech (MRl #HEE), 20(5) : 13~ 14(in Chinese)

Dezzotti A. 1996. Austrocedrus chilensis and Nothofagus dombeyi
stand development during secondary succession in northwestern
Patagonia Argentina. For Ecol Manag, 89:125~ 137

Finegan B. 1996. Pattern and process in Neotropical secondary rain
forests: The first 100 years of succession. Tends Ecol, 11:119~124
Fu H-L(ff{E R ), Wang SM(ERB). 1997. Characteristics of
succession and natural regeneration for natural secondary forest in
Muling forest region. For Sci Tech (MRl BHE), 22(2):18~21(in
Chinese)

Gao P(H  HS),.LiJ(ZE £), Liu ] M(XER). 1998. Hydro-
logical functions of natural secondary forests. Soil Water Conser Sci
Tech Shanxi (IIPEK 4 {R3FBHEE), (3):10~12(in Chinese)
Grau HR, Arturi MF, Brown AD, e a/. 1997. Floristic and struc-
tural patterns along a chronosequence of secondary forest succession
in argentinean subtropical montane forests. For Ecol Manag, 95:
161~171

Green RH. 1971. A multivariant statistical approach the Hutchinson
niche. E(()[()gy, 54 H 543 - 556

Guariguata MR, Chazdon RL, Denslow JS, et a/. 1997. Structure
and floristics of secondary and old-growth forest stands in lowland
Costa Rica. Plant Ecol, 132:107~120

Guariguata MR. 1999. Early response of selected tree species to lib-
eration thinning in a young secondary forest in Northeastern Costa
Rica. For Ecol Manag,124:255~261

Guggenberger G, Zech W. 1999. Soil organic matter composition
under primary forest, pasture, and secondary forest succession, Re-
gion Huetar Norte, Costa Rica. For Ecol Manag, 124:93~ 104
Guo Q-B(%4#F), Ma P-A(GF4), Liu Y-C(XERK). 1998.
Dynamics of niches for dominant species in Jinyunshan secondary
forests. Res Geogr National Land (B HE#¥ 5 + 5 5), 14(1).
49 ~51(in Chinese)

Guo S-P(ERAf ), Zhang X-W (7K BE#), Li Q- Y(BRAH), et
al . 1995 . Evaluation of regeneration for natural secondary forest of
Korean pine. For Sci Tech ( #Rl #H47), 20(6): 12 ~ 14 (in Chi-
nese)

Herrera B, Campos JJ, Finegana B, et al. 1999. Factors affecting
site productivity of a Costa Rican secondary rain forest in relation to
Vochysia ferruginea, a commercially valuable canopy tree species.
For Fcol Manag,118:73~81

Higo M, Shinohara A, Kodama S.1995. The regeneration behavior
of major component species in the secondary forest dominated by
Pinus densiflora and Quercus serrata in central Japan. For Ecol
Munag,76:1~ 10

Huang S-N(# tt #8), Wang B-S(E{37)). 2000. Study on com-
munity dynamics of secondary tropical forests: Review and
prospects. World For Res (R BF5Y), 13(6): 7~ 13(in Chi-
nese)

Jiang M-X(ZLBAE), Jin Y-X( & X 3%), He J-S(H & 4), et al.
1995. The effects of man-made disturbance on woody species diver-
sity of secondary growth Masson pine forest in Three Gorges re-
gion. Resou Environ Yangtze Vall (KRILHURE R SI4E), 4(4) :
256~261(in Chinese)

Jiang P-K(ZH5H), Qian X-BU&FHR), Yu S-Q(EW L), et ul.
1999. Investigation and analysis on litter and soil under natural sec-
ondary forests in Qiandaohu lake area. J Zhejiang For Coll (#7171
FBE#R), 16(3):260~264(in Chinese)

Kobayashi M, Kamitani T.2000. Effects of surface disturbance and
light level on seedling emergence in a Japanese secondary deciduous



1694 A

A &

13 %

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

forest. | Veg Sci, 11:93~100

Kohyama T, Aiba S. 1997. Dynamics of primary and secondary
warm-temperate rain forests in Yakushima Island. Troprcs , 6:383~392
Komiyama A, Havanond S, Srisawatt W, e al. 2000. Top/root
biomass ratio of a secondary mangrove( Ceriops tagal(Perr.)C. B.
Rob. Yforest. For Ecol Manag, 139:127~ 134

Lacaze JF.2000. Forest management for recreation and conserva-
tion. Forestry,73: 137~142

Li D-Z(Z &), Li G-X(ZE #), Sun SY(HHIE), e al.
1995. The measurements and analyses of niches of main tree popu-
lations in natural secondary forest communities of eastern mountain
areas in northeast China. J Jilin For Inst (F A FE B R), 11
(2):69~74(in Chinese)

Li D-Z(ZEEFH), Qin A-L(EXW), Yang M-LUBEN), ez ol
1996. Study on the interconnections among main tree populations in
natural secondary forest communities. Acta Phytoecol Sin (V¥ %
A%, 20(3):263~271(in Chinese)

Li R-X(FEHE), Ren Q-SHEF L), Guo S-ACHK LK) . 1996.
Approach of land classification with spatial niche of main types of
secondary forests. | Northeast For Univ(ZIbAR L KZ# 1), 24
(5):43~49(in Chinese)

Lin Q- Y(#k4) . 1996. Principal components analysis and factor
analysis on natural regeneration of secondary forest of Japanese red
pine. J Shandong Agric Univ (IR KZEFIR), 27(4) 445~
450(in Chinese)

Liu D-Z(XE%E), Hou Q& H), Jin L-Y(&FUH), et al.
1996. Grey correlation analysis for Quercus variables natural sec-
ondary forest in south of Taihang Mountain. J Hebeit For Coll ({1
dbAkEBE ), 11(2) : 165~ 169(in Chinese)

Lou A-R(Z92 1) . 1996. A study on the population structure and
syndynamics of three kinds secondary forest of Shennongjia. J Be:-
jing Normal Univ (Nat Sci ) (X mRIBR K FF R (AR %
BE)),32(1):124~ 128(in Chinese)

Li T(ZFE #),Zhao C-L(BER), Li HJ(BEE), e al.2000.
A survey of regeneration of natural secondary forest in Helanshan
Mountain in Ningxia. Ningzia Agric For Sci Tech (7 B AR F}
$), (supp. ) :23~25(in Chinese)

Ma T-W( G F}HE) . 1999. The analysis of community species diver-
sity of secondary forest in Jiuzhaigou valley natural reserve. J
Sichuan Normal Univ Nat Sci ) (BJIIHFE K F ¥R (B RELF
F%)),22(1):83~87(in Chinese)

McDonald MA, Healey JR. 2000. Nutrient cycling in secondary
forests in the Blue Mountains of Jamaica. For FEcol Manag, 139:
257~278

Mesquita RCG. 1995. The effect of different proportions of canopy
opening on the carbon cycle of a central Amazonian secondary for-
est. Ph. D. Dissertation, University of Georgia, Athens, Georgia,
USA,1~5.

Mesquita RCG. 2000 . Management of advanced regeneration in sec-
ondary forests of the Brazilian Amazon. For Ecol Manag, 130:131
~ 140

Nelson BW, Mesquita R, Pereira, JLG, e al. 1999. Allometric re-
gressions for improved estimate of secondary forest biomass in the
central Amazon. For Ecol Manag, 117:149~ 167

Ren L-Z({E37 ), Luo J-C(F %% ). 2000. Influence of tending
and cutting on biodiversity of Populus davidiana secondary forest.
J Beijing For Univ(dLE AL K5234H),22(1) : 14~ 17 (in Chi-
nese

)

Ren Q-S{({F# ili). 1998. Study on niche structure of dominant
population in natural secondary forest. J Northeast For Univ(FHdt
Molk K2, 26(2) : 5~ 10(in Chinese)

Sanchez RG, Alvarez-Sanchez J. 1995. Litterfall in primary and sec-
ondary tropical forests of Mexico. Trop Ecol,36:191~201

Sha L-Q(¥ ), Deng J-W (B4 K), Xie K-J(H ), ez al.
1998. Study on the changes of soil nutrient before and after burning
secondary forest in Xishuangbanna. Acta Phytoecol Sin (FA¥) 4 &
2243),22(6):513~517(in Chinese)

Sun D-Z(#METE), Zhan Y-S(EH 4 ), Sheng W-T(HEHE), e
al.1998. The analysis of biodiversity of even-green broad-leaved
second growth and plantation in Damaoshan Mountain, Jiangxi
province. For Sci Res (MO FHEEFF ), 11(4) 1402 ~ 406 (in Chi-
nese)

Tang Y(B 8), Cao M(® ), Zhang ]-HGIRBAR), et al.
1998. Study on the soil seed band and seed rain of Mellotus panic-
wlatus forest in Xishuangbanna. Acta Phyroecol Sin (WS F

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

$R),22(6):505~512(in Chinese)

Turer IM, Wong YK, Chew PT. 1997. Tree species richness in
primary and old secondary tropical forest in Singapore. Biodiv Con-
serv, 6:537~ 543

Wang B-X (EH $%), Liang ]-B(R £ %), Goo QC(HKHKF).
2000. Discussion on regular pattern of natural regeneration in sec-
ondary forest zone. Inner Mongolia For Sci Tech (N 3% 5 #olk
$), (2):33~35(in Chinese)

Wang D-H( F i), Tang D-ROFER), Li G-Q(ZERE), e
al . 1995. Management techniques for Pinus massoniana secondary
forests. J Jiangzi For Sci Tech (BEPE ML FH4E), (4):52~54(in
Chinese)

Wang H-Z( ), Xie Z-GUHHEE ), Huang Y(E R, eral.
1999 . Effects of cutting and caring on structure and succession for
secondary forests of poplar and birch. For Sci Tech (Flk#H3%), 24
(3):17~19(in Chinese)

Wen Y-G(iEE6), Li X-X(Z{E%) . 1996. Community structure
and dynamic of dominant species for natural secondary forest in cut-
ting area of Tianping, Damingshan. J Guanzi Agric Univ(F B4
b K23 ), 15(2) : 118 ~ 124(in Chinese)

Xu L-FCIF %K), Zhu W-K(4{fiid). 1996. The utilization of
tropical secondary forest and the change of soil physical properties.
Acta Ecol Sin(tE 7523, 16(6) :652~659(in Chinese)

Yang X-B(#/Mi), Wen H-B(SLEE#), Wu Q-S(REKH), ez al .
1999. Study on the ecological characters of secondary forest in the
central mountain area of Hainan island. J Hainan Univ(Nat Sci)
(R AFFMOEREBIEMK)), 17(4) :343~ 347 (in Chinese)
Zai D-C(E A A), Xiang B-L(IT HHK) . 2001. Species diversity of
secondary forests in Xiuning County, Anhui Province. For Reso
Manag (MRl FEEEH), (1):39—43(in Chinese)

Zeng S-Q(¥ BF), Zhou G-Y(FEIEK), Yu - Y(HF =) . 1998.
Ecological distribution of soil microognisms and soil enzyme activity
in hilly secondary forests in esat Hunian. J Central South For Univ
(REIFRE B 4], 18(2) : 20~ 23(in Chinese)

Zhang J-G(3k 8 H), Ye F(0t 3%), Sheng W-T(RRIFE), er al.
1998. Studies on type classification and tree species diversity for the
Castanopsis fargesii secondary forest in the Hongdong forest farm
of Fujian Province. For Sci Res (BRI #BE5T), 11(1):45~51
(in Chinese)

Zhang L-J(3K f& {£), Wang W-P( F T35 ). 2000. Cultivation and
climax succession of natural secondary forests. For Sci Tech ( #fMk
FHEER), (8):38~39(in Chinese)

Zhang P(3 ), Feng Z-L(M & 31) . 1997. Biological natural cy-
cling of secondary forests in Xishuangbanna. Acta Pedol Sin ( 13
2235, 34(4) :419~426(in Chinese)

Zhang P-C(3k M 2), Wang Q-L( FE FK%L) .2000. Protection/ Con-
servation Project for Natural Forests. Beijing: China Forestry Press.
11~26(in Chinese)

Zhang Q-B(3¥HAR), Fang L(F %) .1998. A Study of problems
of planting fast-growing and high-yield plantation in secondary for-
est site on the south slope in Great Xingan Mountain. J Inner Mon-
golia For Coll (AR EMERF M), 20(3) :37~42(in Chinese)
Zhao H-X( 4 BLRY), Zhou X-F(BEIE), Wang Y-H(E X35L), er
al .2000. Quality of forest evaluation standard and evaluation tar-
get. ] Northeast For Univ (FRAEMRL KD, 28(5):58 — 61
(in Chinese)

Zhou H-C( A Eifl), Ren H({E #§), Peng S-L(E /L BE). 2001.
Community structure of three secondary forests in Nan’ ao island,
Guangdong. Guihaia (] TGHH)), 21(3) :209~214(in Chinese)
Zhuang X-Y(FEE#), Richard TC. 1999. Study on seed ecophysi-
ological characteristics of tree species in secondary forest of
HongKong. Ecol Sci (4 7$+%), 18(1) : 1~ 6(in Chinese)

Zhuang X-Y(FEEE), Richard TC. 2000. Survival and growth of
native tree seedlings in secondary forest of Hong Kong. | Trop
Subtrop Bot (B VR % 4R) , 8(4) : 291~ 300(in Chinese)
Zhu L-H( &%), Li D(Z  4).2001. Hydrological functions of
litterfall of natural secondary forests in Liacdong Mentone. Ligon-

ing For Sci Tech GL T AL EHR), (1) :35~37(in Chinese)

fEEEN RHEE, B, 1965 4, L. KA. HLES
i, FENEHAESS2E PHRAES, Ml ESTEE
3T, RFEIL L 50 £ . E-mail: jlacjun@agr. niiigata-u. ac. jp




