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Effects of dwarf bamboo on the regeneration
of dominant tree species in gaps of
subalpine dark coniferous forest

WANG Weil, TAO Jian-Ping?, HU Kai!, LI Zong-Feng?, SONG Li-Xia?

( 1. Garden and Flower Engineering Research Center of Chongqing Colleges, Department of Life Science ,Chongging University
of Arts and Sciences , Chongqing 402168, China; 2. Key Laboratory of the Three Gorges Reservoir Region’s Eco-
Environment (Ministry of Education) ,Faculty of Life Science, Southwest University, Chongqing 400715, China )

Abstract; The effects of gap size and dwarf bamboo coverage on the regeneration of subalpine dark coniferous forest
were examined in Wolong Giant Panda Nature Reserve,Sichuan Province. The gaps (<50 m?,50--150 m? and>
150 m?) were selected, there are 3 dwarf bamboo coverage (20%6,20% —50% and>>50%) in each gap area type,
and three contrasting understory bamboo cover conditions (<{20% ,20% —50% and>50%) were contained in the
same sized gaps,as well. The results showed that;(1)no matter what gap area,the number of tree seedlings in gaps
was more than that in understory,gap regeneration is the primary approach of the community regeneration of Abies
faxoniana; (2)the gaps which we selected were all at early phase,so the specific composition and quantity of seed-
lings among every gap are obviously different. The seedlings and saplings abundance of Betula utilis increased with
gap enlarged,and this demonstrated that it needed larger gaps to regenerate than Abies faxoniana; (3)there were
significant differences in number of seedlings among the gaps with different bamboo coverage,and dense bamboo evi-

dently impeded the forest regeneration process; (4)with the increasing of gap size, the degree of dispersion of Farge-
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sia nitida decreased,and average height and basal diameter tended to increase.

Key words: dwarf bamboo; gap; regeneration; Abies faxoniana; seedling

HETHREBHRSI SN EEFREZ—. HHhE
R  RE NI T &M R EAREENEL, A
MIBHEHRESREERR L —MEFERZE LWL,
AR R TR ORI [, 1998, 2 57,1999) . MBEK
NERBEREZEFEZ — KERKDAR, BER
e 25 AR P A9 ' BR A LA 3R 58 % 1, 3 TR AR A 9 A
KEEFHF-EARNER, RIEREHEH RIS
T8 R &K (Poulson 24,1989 ; Canham %,1990; B
{F845,2005) . 7.7y L £ bk R 3R [ 7S RS AR X BR AR
MERRKEFEEE -EHERERALEROR
RyOEMESEFRTE AR T HRE SIS FAREE
KAENREF AN TAE (&Y, 1990; T£4
25,1995, L VKEF,1996; £ 9%, 1999) , T % F A& K /h
5EHFHPHRA L N K,2002,2004a,2004b) .

DTG & LAY T 2 4 I AR AL IR B8 24K
JER AR RIS 2 5 6 8 A 3 DUMCE B 5
HEEFRANEFRTEZHRTERBROZ W, H
FURTEXNEFNEZmE R, NEMEE LU,
ANEAT B FF TE B R MR AR P 3R R AR o &l O T 9
SRR (FAES,1993; FERE,2004), /N2
X NTEFEREF O RERIFEFENRET,E
2 BT I A6 FAR B 4R P B0 B 2 B X BRARAR B AN
EHOERARTIELEENER. OB ELEM
FHFAHXIE(GGEES, 1993, RERSE,
2004 ;R F 8 %, 2006 ; Taylor %,2006) , /N
Pr X B IR B SR PR3P X B BT it AR 2 B 35 A 2 el %o
THRDMENTREE R RARER LSS T
e )V VG e LU e LB AR TR R R A ) B R
EFFULHI A B3t 48 i K M B MRE HT i i Fn 2 4
ABRFFENRETBRHBFEERE L., APREFER
T T RRR « (1) AR A/ %o 32 B A% B 58 3 B R 0
(2) /DA 3 BE X AR P At e &l B 19 28 BE A48 ALY
RO 5 (3) /NRA Xof 7R [R) AR 8 34 5% B i L
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ABRGTLE B S B AR R P K5 P 70 1 4 Ml B
BIF 9 56 R0 22 W0 85 AL g P AKRE 2 3 (102°58° 21" E,
30°51"41"N"; ¥ 4K 2 700 m) M A9 IR VL ¥ AZ B 61 1T
MRONHEAT . BT H B ARME O KR 2 R 0 O BT AL AL

SR (FA%, 2004, RFTEH,2006)
2 R F*E

FHMAZE T 2004 48 8~9 H #47, LL 2003 4 Xf
[F] — A 53 b P bR R TR R 40 A Y R A R 1 O B RE AR
HER A B R CE#%, 2004) , ¥ BUM & Ak i <50
m? \50~150 m® \>150 m* =R EE EHPHMHE L
3N HEHKMNRATRE—BOUE B RS E .
B (] R 4 DL RO B3 AR , B R
HEEWNNRITREN DFE<20%, REE 207
~50 % Mk 2 E>50% . AEME MBS
T N B BHA  (Un 6 HR R B MU AR (E MU R R B
WE ST e R ER - T, 755, AR E sh
U AR P9 LA B P9 AT AR = A St BR 7E Rl — Bt
(6] B2 /5 BE AL 2 0 I B BT 44E L 48t = AU AR G R
BEME. ERERERHRERRANMNEE S mX5mi)
INEETT 2~8 A~ 1B A 7 B oA (DBH >4 cm) 19 4
RS, 4 (DBH<4 cm, H>>1. 4 m) fhig (0. 2
m<{H<1. 4 m ) BB (Taylor %,1989), g %4
TR EE AR HENEE. KoKSE
Rl 4R 4 AR TR (H<2m) g C<H<3 m) Fll
P G<H<4 m); MPFBERG SR B DNEITE
BRN4rH 5 MR . JH (BD<0. 5 cm) |14 (0. 5<BD
<1 cm) MZ%(I<KBD<1. 2 em) V& (1. 2<BD<
1.4 em)FIVE(BD=1.4 em),

FEART IR 10 m X 10 m 9 = b it , B 3t 6
NN (K20%) , FEE T B (2096 ~50%4)
M EC5000) ZMIE L. REsb XTI BR A A2
FEREY M MAKT RN IESHE DR
B = W AH RS 6 BR I8 B, R M P 09 B R BE BT IR
R/ N E AR SAE R AR,

AT ST R R R /N R [ /R AT 25 B X &
PP B AR SR 8L R K 7 % 20 A7 (one-way
ANOVA), i SPSS11. 0 S itk 4k 52 .
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RFE 1, Frgte R EEE 150 m XN, K
BARRE ., ARERTERE BN R, REL R AL
HIRTLYE A2, BARE A B SH FE A LR AR B 3 JL
BRBRW R M. BT NSRBI AT
WA ICRBER LETE N, FEERE KPR
B ARET R OEIR A BTSN F BT R /MRS
ME IR T , BEE /NMEAT 35 8938 00, SR N B 0658
SARE AT AT §O65R bt B B 50, X R BRTE B
KEHERE LM T, A HEAYT, 5/
BITKEE S DE VX
1 HERBER

Table 1 General situation of research sites

> 2)
A Eﬁ%ﬁfﬁ gﬁfo WR I %Iiﬁgitt
Samples  Gap cover Elevation OnAen_ intensity
area(m?) (%) (m) tation ratio
F1 / 18 2775 /< 1:0.35:0.3
F2 / 47 2753 K 1:0.,46:0.28
F3 / 80 2778 & 1:0.25:0.1
Gl 21.2 20 2779 & 1:0.67:0.37
G2 19.0 45 2841 /K 1:0.41:0.3
G3 37.8 85 2817 b 1:0.25:0,15
G4 148.7 8 2739 KAt 1:0.7:0.34
G5 74,5 45 2828 b 1:0.6:0.2
G6 146. 8 85 2775 K 1:0.35:0.1
G7 241,0 20 2740 &Kt 1:0.6:0.53
G8 376.6 40 2704 I 1:0.5:0,1
G9 200, 3 80 2783 & 1:0.84:0,12

¥ ;D F; Forest understory,G:Gap; 2 Light intensity ratio: the ra-
tio of light intensity of forest edge wilder and within gap (or under-
story) and under bamboo cluster

3.2 AR K/IMHRE R EH

B IRTTR ZERE AN EEEY
B, 4Bk 39,20 F148. 87, RE METEM B R E
EEMES Z(H 22.09), HRENSHKTEZWF
HEHE -—TER MBERAREE (P>0.05)(F
2). ARERES, BHWREYHEWFEHEEY
KTFHRTHEFRFHEE, 5T EERMIRITA
AR, RO MG AT ILE X oM. 411
FEANREREE. RRAKPMRENESHER
B, A E A MM B B R A8 B AL
Xt 9 ANMARE MR ERFE R TR AW S
Rt o B AR E B R R R/PRE F T
BEZR(P>0.05), WE A B IR AZ FURE B #E
MM EEEARNRXIMMEFELTEEER (P>
0.05) (HARE AR SF i, $h A% K 4h G RO 3 BE A
MEBBEHKBARE 1.2), BANKE AR A

TR AR S ER R FERE TR MM
RARAL . FEARET TET AR B 3G 00, AR B A o i R
BRAETHEMEE,BXRE—MENEENE .
7 R Ak e 3o AR BRT K /0 Y MR OZ 41 S AR 18], R voRe B
g R4 AR P AR TE AR B 3 0 T 2 B A, K
PRET o BB A T P39 3k 1 887 #k « hm®, T
URTLYS #2355 bR B K /D H B B AL .
*2 FEAKRTEIEMMEIZE (B - 100 m?)
Table 2 The average density of major
trees in gaps and understory (£ SE)

I B Items #E Gap  #F Understory
B S Sum

K#t Big trees 2.8940,99  5.67+1 45
4h# Saplings 23.37+5.95 12.00+5. 86

48 Seedlings
IRYL ¥ 42 Abies faxoniana

119. 66 +40. 36 44.00-£30.51

KA Big trees 0.9240.29 2.674+1.33
4 #f Saplings 1.7940.73 /
41 Seedlings 14.1745.62 /
5 ¥ Betula utilis
J#i Big trees 0.9040.18 0.3340.33
¥ Saplings 4.93+2,00 /
4110 Seedlings 12,08+7.17 1.00-40. 58
':'\10 [ M XH Big trees
@ ‘E O 4h# Saplings o
.2 o 8 O 4h# Seedlings
o @ L
g =
&g
s,
g
£ o
°
0
SG MG LG

WE AN Gap size

B 1 AERDHRE SRR E
Fig.1 The species density in different size gaps
SG /MR B (Small gap); MG; # #k 8] (Middle gap) ;

LG kK#k % (Large gap). F[&(The same below).

33 AEMETEEHRE R FHER

HERNET EEELE 8N ~85N 2,
EMEEAMKREN. N SAMEZER W
HREARMGENEFRER. AR EETHEH
FHEEWNEEMBU(F=5.733,P<0.05), 4 %
EHEAHEMENmE S KPR EEXT
SONKIME RIS % B (44. 3 #k - 100 m®) B &
NFHEENT SONHRE T EFLEFE, M
ARG BEEERARANTEEREFHERAE
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B AH Big trees 1
B 44 Saplings
%8 Seedlings
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SG MG LG
KB X/ Gap size

B 2 AER/NFRE TR R A R B
Fig. 2 The individual density of species
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in different size gaps

FH(P>0.05) (& 3), FEMHEEBRKHMARE S, IRIT
BEGEBEEMEEENSE®EHMERNK, ME
M ER/NORE B IRILR 24 % EN R
B RN 5~T 15,

300 r WXt Big trees
— & 255. 39 E 4% Saplings
g O % & Seedlings
3
z
o
=
=
e 63.13 44 33
ﬁ .
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<20% 20%~50% >50%

WNZIhETE Bamboo cover

B3 ARRVMETEE R TR R A R
Fig.3 The individual density of species in
gaps with different bamboo coverage

3.4 INE AT R OR [B) MR R ER 8RS 7S T L

AR KNHRE o, LLEE TG §F 4T (Fargesia niti-
da) HREH DR, KON E. . FHFEMTE
KRB EZER ., N THRMBENRERSH, /D
FEUT IRERNSERB S, 5B 92.8%;
FAEMAKELRUTL MRAE, 28 E 71.7%
F87.5%., H/IMKE>FPHRE>KME, I . TR
bR B ETE L, IR B H s m. ARAMETFYE
BN (2. 20 m) <HARE (2. 80 m) << KHH
(3.52 m). BRREWH ST 55 EEHAEE, Ak
EHETEESET L . MRRSHA L 78.5%; PR E
I.MARHZSE 42.2%, MV VESR G 52. 1% KAk
BNV . VERSE 56. 7% . AWIKE—PHE>KHK
B, IR BE B, V. VRZE M. =

TEIREE R, B A2 N /KRBT (0. 882 cm) <
AR (1. 093 ecm) <TKARE (1. 153 em) , ¥ ZFpARE
P T FAT B E SRR N E IR EERE
ERAEK, FHE M FE &R EHE M,

4 i

4.1 REXNSHFHRER

ST R0 A TR R UK X FRMREE R Rh
RAEE T RFEERNER, EEHEFERERA
FREER R AriE (FEE 55,1995), T, AR 40 3
SRAMBEDSMBEMRETN —IEERT. £
DR R, TR MRE K/, B A 5 SE 5T 40 8 80 bk
W%, 5 HAM W& L8 bk — 8, R ERT IR
RUBEBEEFINEERR, MEKEHIAFER
B AREANNCREFBER TR, REBEESE, BE
FFEIK#EEG . XM AR SRR TEHEARY
AKRE.MMATRAEFNFTERF AL, B
TR AR, X SIRITE 2T A 2 (K ,2002),

AR R E B A & A6 R L (Canham
4,1990) , N R/NMRE B A A R B E /DR
MmEmERHARGENREMERK, UE LR
MR EEF WA RARMBENERmFEER
WESH L. ABR T, WE EHRTE 50~150 m*
LR REENMEEMMMEERRR, XEH
FHEMMNBEE FEBRTRAUKETERAEHE
BMFRAETERBNBEEMGERERNK
NBEARFF ARG EERA TSN E BRI
H E RS, 1992), 37 B S pE mAR T &a, K
IE R F R IR E RPN TEREEEE
BEATHEEE . KEXNSHREEEMENRE
PIHR, FERMMETERERDRERERE
¥ (Brokaw %,1989; Whitmore, 1989), #& 7 #e4h
W J 45 B 550 I R R T R 68 388 m T 2 BE B, A B
IR BERNERERERRONE(REE
%,1993) , X EH AR E AR . FaHE 7
FERKMTFREMES FEE EKEEROFER X
R EMERS SHEAME, ANEBEERSES
YRR . AR, KFGARTRAR, X/
R T — Ry F EEFR D EMBEHETYHE
REY AT REYE , NI 2B F5 T T 5 1L BE & i AR [F] 9 #
f3t A, TIRTCE 3T E 8RN BRI R
AL, X REAREPIRIIAEHNERAREE
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0, WRE BT BB B T IR LY A2 Ak P R 2 AR
PRETHIHRBHENER(FEAESE,1993).

St T A B 55 0 KA L 4l B 4 B R B A
REEERARRKIRETHXTEEFEZR (P>
0. 05), X FIX PR (20042) BEFL VG R AR, X 7]
RS FEREPHT FEENERB R, XNE—&
BERB/NEAT T W LR EARE P ER .
4.2 NEERARESRN

FE B L FRAR R, oA S50 — BRI AR BT o A9 )6 IR
AR T AR A B R T Y 3R, AR T B AT o R A B B9 <
PAEE AR AR P B 1 e V5 T R AR B ZE AT R
HHEEATEZEFRTHRAEKFENILRAESR
(Denslow %5,1998; van der Meer %,1998), }t 45,/
BT BT 5 KT BE AU A T AR ZE R AE S TR
THRERE 40 m BHEEE, SHHMEFBHRHD
FEENRALFTIREEARERKEETCE
(BEE%,1993), MR KEA KK KARE TR &
1 5 /8RB FIARE JE % 2L (Tabarelli 4,2000), &
Fas N KRB B DR EE
FEAMERSKEZE D AR RNAREAFNFE
PE ALK, PIRR, 4 % B AT 5 B 593
B AR EETHENFEEEREFETI(F=
5. 733, P<0.05) , /NMEATHY A 1< B S Rt T W AR 47 85
REF AT HER, DRI B K EAXS
HENES . MUBLTEHELEER MY ERTE,
MERKREMHARNMEERMER. EMHE>
50 % RARE H , UR VLV AZ FIRE B HE S5 4 B R i B9 %K
EREETHRSZETEE/NOKRE, B35 R%
FRAFTF /N 3T IR VL ¥ 42 BB BT B R W L XHRE JE e BB
FHERMEE. MAAHERERESE THAER
ME PR, TR RS 4 W e T F R B8 K R
T EEREEFME A E (B EZE,2000),

FATFPRE 2 BRI AR R RO SE T, SO R AR
WA AR PF BE R 5 Sk NS WA 5 AT R0 B O MR S AR A B
CERRAKE) , NTTHMETRERNEF EL£55%,
1993 Z={RFTE, 2004) , A 50 A /AR BT B KRR E
HREAITH 2 BEE R, EAREMERERE
Emas. FREFTREE-DANAERRAE
BHOE, UEE- M AERFImEERK TR
REFRIE. TR LS AR ARSI TR,
BTt MY F LG S E RN EK D, R w2
RS W RT FRERURT FEEARBEERK
MELF B NER(HEBE, 2000, FHFERY

BARE R BRI BT H 35 B XA R DR E EHTHY
U, MERFE N AT I RBPHFMT REMENERE
—MRFEAFE R AR AR AR AR S,
WA RBR RS RRRE RN TR, -1
WS RHMR M EFGEFTEESE S 7o EHRE
MR FRARE B (B ERE EH SWAEERS T
B, A, AANASRESBAE LR, FRHGMT
TEARK IR, A E I MBS e E
5HRMREHESHEHILH.

B IR — RHR.T H AR W) L
F 2RI R A A A SE 69 2 IR AT B!

S M

FT&B, DM 1993 KREHERTESEREIM] L.
P RHE SR At 62— 87

F&8, HEf E5 4,4, 1995, KIT s L& REARE A
AHENREFHARM], Jbm . pEMb S R 1120

XK. 2002, Wi gt pRds A BRI IM]. gUER . IO I K2 W
Rixt :33—98,217—233

FEARE. 1990, WO FRARASHIRIM] BUES. W RHEE AR S
MRt . 513—537

WEM,ZEER. 1992 BESRFWHIM]L M. FE%
HH 7281

Z R4, Taylor AH,ZE48. 1993, BB RRBIBASTEHNFS
FMAREBEIM. Jb5 P EHOL S R 1—-23,211-319

Ban Y(FEE ), Xu HC(# fL & ). 1995. Demography of Larix
gmelinii seedling population in natural old-growth forests of
north Daxinganling Mits( K 3% %206 536 [R46 & #E AR A X Z &
WHEMBERNEGETHRIN]. Chin] Appl Ecol (B4
HER),6(2):113—118

Brokaw N V L, Scheiner S M, 1989, Species composition in gaps
and structure of a tropical forest[]]. Ecol,70.538—541

Canham C D, Denslow J S, Platt W J,ez al. 1990, Light regime
beneath closed canopies and tree-fall gaps in temperate and tropi-
cal forest[J]. Can J For Res,20:620—631

Denslow ] S, Ellison A M, Sanford R E. 1998. Treefall gap size
effects on above-and below-ground process in a tropical wet for-
est(J]. J Ecol,86(4) ;597 —609

Duan RY(B{Z#%), Wang XA(E# %), Wu GL(Z T ). 2005.
Gap disturbance and forest community succéssion(ﬁ(ﬁ Fit 52
MBEEE) ). Guihaia(T FHEY),25(5) :419—423

Li ZX(ZE#RHT) , Zheng H(FB4E) , Ouyang ZY(BRFHEZ) v et al.
2004, The spatial distribution characteristics of throughfall un-
der Abies faxoniana forest in the Wolong Nature Reserve(JR{T.
BEHHART FEWS @SRRI ] Aca Ecol Sin(£ 3
¥3%),24(5) ;1 015—1 021

Liu Q(XJK). 2004 a, The effects of gap size and within gap posi-
tion on the survival and growth of naturally regenerated Abies
georgei seedlings[J]. Acta Phytoecol Ecol Sin (F ) & & %
#?),28(2),204—209

Liu QUXJER). 2004 b, Effects of gap size and with-in gap position
on the survival and growth of naturally regenerated Picea [iki-

(FE%E 85 W Continue on page 85 )


http://www.cqvip.com

E 000 http://www.cqvip.com|

13 W ZRPNEFEN NS ST 85
B2 iRt endophytes (JEAE N EF R B RIS S [J]. Acta Phyto-

GEBRHFHL FTH BB WwHE2GF). 1979, HHERER
(88 3 fROIM]. JL3E - Rb2E R

BYAR¥R. 1993, FIFFEGE 2 BOIM] Jb5 Rk R

BELSF REGHE, KB AT, . 1984, EEAEEIM]. dbxt. &
E Aol 1 AR FE

BRAGE IR AR, EHEH, . 2000, MY HNAEEEREE S
AR TR I AR A LI BRI [T ], REE5,31(4) 1306 —308

BWAEM. 1982, HEEEFMNIML bE: FERFER G RT

Anorld A E,Maynard Z,Gilbert G S,ez af, 2000. Are tropical Fun-~
gal endophytes hyperdiverse? [J]. Ecol Letters,(3) ;267274

Gamboa M A,Bayman P. 2001. Communities of endophytic fungi
in leaves of a tropical timber tree( Guarea guidonia)[J]. Biotro-
pica,33:352—360

Guo LD. 2001. Advances of researches on endophytic fungi[]J].
Myccosystema,20(1) :148—152

Li HY(ZiE#) , Wang ZJ(EFE), Zhang LQGKFH ) , ef al.
1999a. Isolation of an endophytic fungus associated with Sinop-
odophyllum emodi (—F Bk )Lt A4 ERE M BRI, J
Yunnan Univ( = KFE2%E) ,21(3),243

Li HY(ZE#3#0) , Zeng SROF #A58)  Zhang LQGK ). 1999b,
The diversity of the endophytic fungi isolated from the under-
ground stems of Podophyllum hexandrum and the selection of a
valuable isolate( ZFIRK L L T XN AR HEREREME
BRI [J]. Southwest China J Agric Sci (W AR k2
#®),12(4) 123 —125

Song ZHUR F41), Ding LX(T 37 2),Ma BICEIBE), et al.

1999, Studies on the population and dynamic analysis of peanut

phyl Sin FEY R 210 ,26(4) :309—314

Strobel G A. 2003. Endophytes as sources of bioactive products
[1]. Microbes Infect ,5(6) ;535544

Wang W(CEH) He XLORMETE) , Zhong YC(H ). 1999, I-
solation of endophytic fungi from Tuxus chinensis var. mairei
and Preliminary identification of taxane products(@H 4 G4
MEHRBERELEFEYHRE L E)I]. Aga Sci Nat Univ
Sunyatseni (P L) R 2E2E4 - BRBIERR) ,38(3):116—118

Wang WN(ET§8), Quan XJ(£2 %), Xie YYGSRF). 2005,
Biological control of plant diseases and micro-ecology(#& ¥ 9% =
£ RS MAESY)T]. China Plant Protection (¥h B 48 {3
SH,2503):7~9

Wilson D. 1995. Endophyte the evolution of a term, a clarification
of its use and definition[ J]. Oikos,73:274—276

Yang CP(# % ), Chen HB(Br%42), Wu WI(R X E), et al.
2005. Diversity of plant endophytic fungi secondary metabolites
and their potential applications (i 4 N 4 EH K 4 L =8 )
LR REBENBWMED ], Acta Agric Boreali-Occident Sin
(PR 2R ,14(2) 1126132

Zhou JH(AHB¥%), Yang MXUg %), Li CX(EFEE) et al.
2005, Studies on contamination control by adding antibiotics into
medium in stem culture of Dief fenbachia amoena cv., Camill(¥£
BRETMATEZR LT EFZREREROTFOU]L
Guihaia(J"FAHE4)),25(3) 1233 —235

Zou WXAR LR » Tan RX(E{=#£). 2001. Recent advances on
endophyte research(EH N A EHHREKF H B T Integra-
tive Plant Biol GE¥%4R) ,43(9) :881—-892

( _E#% 56 W Continue from page 56 )

angensis seedlings[J]. Chin ] Appl Environ, Biol(}} Fi 5 ¥ 1
A H)FH,10(3) 281285,

Poulson TL, Platt W], 1989, Gap light regimes influence canopy
tree diversity[J]. Ecol,70;553—555

Qi ZMGFER), Wang KY(EFFiE) , Yang WQUE FED , et al.
2004. Ecological studies on bamboo( Fargesia) communitie()!} 7§
TRV A S EBRE]). World Sci-Tech R & D(HERFH
WREERE),(2):73—~78

Shen GZ(H E%), Li JQIZERE), Jiang SWH L 5). 2004,
Structure and dynamics of subalpine forests in giant panda habi-
tatCR AR B 0 & L 4T b MRS M MBS B AR (U], Acta
Ecol SinCAEFSZH#H),24(6) .1 294—1 299

Song LX(KR F| BB), Tao JP(H B F), Wang W(E B, er al,
2006. The ramet population structures of the clonal bamboo
Fargesia nitida in different canopy conditions of sulbalpine dark
coniferous forest in Wolong Nature Reserve, China( B 1 1 5 (1
R SH M ARR EI AR IR 8 T 4 T8 85 47 S iR M e 45 M AR 1) (U],
Acta Ecol Sin(4£7521%),26(3) :730—736

Tabarelli M, Mantovani W, 2000, Gap-phase regeneration in a
tropical montane forest; the effects of gap structure and bamboo
species[J). Plant Ecol ,148(2) ;149—155

Taylor A H,Qin ZS. 1989. Structure and composition of selective-
ly cut and uncut AbiesTsuga forest in Wolong Natural Reserve

and implications for panda conservation in China[J]. Biol Con-

servation ,47 ;83 —108

Taylor A H, Jiang SW, Zhao LJ, ez al. 2006, Regeneration pat-
terns and tree species coexistence in old-growth Abies Picea for-
ests in southwestern China[J]. For Ecol Man,223,303—317

van der Meer P J,Sterck F J,Bongers F. 1998, Tree seedling per-
formance in canopy gaps in a tropical rain forest at Nouragues,
French Guiana[J]. J Trop Ecol,14(2);119—137

Wang W(EHD ,Tao JP(FEF) ,Li ZF(ZEME) et al, 2004, Gap
features of subalpine dark coniferous forest in Wolong Nature Re-
serve(EMIE B 4R 1R 3P X 5 L1 B 4 It AR R BR AR AE AT 50O LU
Chin J Appl Ecol (N FIAERZ4]),15(11) ;1 989—1 993

Whitmore T C. 1989. Changes over twenty-one years in the
Kolombangara rain forest[J]. J Ecol,77:469—483

Wu N(E 7). 1999. Dynamics of forests gap in subalpine conifer-
ous forest on the eastern of Gongga Mountain( A E I RIFT &
Wt AR IR BE S ABIRDJ]. Acta Physoecol Sin Y TS
2:43Y,23(3) ;228 —237

Xia BCEK),Lan T(2#), He SA(BR# %), et al. 1996, Canopy
gaps in subalpine spruce-fir {orests of the hills around Bitahai
Lake, Yunnan Province (7 BT & LU & A& B3T3 L0,
J Plunt Res Environ (MR RSHH) ,5(4):1-8

Zang RGUZ 1 E) , Xu HC(#& 1L L) . 1998, Disturbance of gap
regeneration dynamics (kB F AR #H B [J]. Sci Silv Sin
FArFL2E) ,34(1) :90—97


http://www.cqvip.com

