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Gap Formation Characteristics and Its Effects on Sapling
Composition and Diversity in Dinghushan Biosphere Reserve
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Abstract: Based on a long term survey of plant population dynamics, we investigated 26 gaps to study the factors
that affect sapling species composition and biodiversity in gaps at different succession stages in Dinghushan
Biosphere Reserve. Gap formation, gap size and age, topography and location, adult tree around gaps, saplings of
tree species growing in the gaps were investigated. The formation of gaps resulted from landslide, storm, pest
damage, etc. Sapling composition, sapling density and diversity in gaps were different due to different causes of
gap formation. Species growing in the gaps were quite different because of their differences in shade tolerance and
in succession stages. Differentiation of regeneration niche was caused by variation of gap size, age and topographic
factor, which resulted in the appearance of sapling guild in the gaps.
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A B H RO TR K R BT AR AL BT, AR
CIPSIE S LR IR RS- AL b ZE 253 d: pE s SVAY v
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PRE FE SRR B X M B e & HEME I
WEARLMHAS. XEHAHMEH, KEA R
FRERIRER R T TR NG ERE, BT RER
BT i T R E AR B AR AL R R TE] B 3T S AR R
PR S TSR W . CUERT R E mURAERT
B FTRI AT —4h BB B b, T B BE BT AT B 8
W RIBT R LL B A BR . A SCEEXT G4 L A R
B BAE IR R B A KRR M &tk B, 555 e
KET, B FARE B A R E & 33 S A g &
FEPERTE M, BB R Sl E R R R P AR E
TR BHENYHEFTAEREM, LR ARE
sHE SR AREY SR NERSERREAR
e

1 T

Bl L1 B R RS R T IR A RS, M AR BRIT
=4, b4k 23°09'21"-23°11°30", £ 112°30’
39"-112°33'41" {3 X S mEmE 1 155 hm?, Kk
Wi B, 2RI - FEREER. B R SO
BB, R A T B 400 S5 B i A
P 20 PR B — T R SR N K BT WL 2 42
I #48  AR T K TR AT AR I3 R A B 6 55
WU RR . b AR R B HE
PR B AR TE BT U o LGRS 450-600 m, 7%
WETS S5 H5HK 10003 m, 7 SEH 4 30°—45°, 3]
i R KA R, KRR,
TR 20.9°C, B i | AR 12.0°C, B
K7 B4 28.1°C, 4R & 1 956 mm, {2445 R4y,
ERHRR 1115 mm, FAIXHEE 81.5%17, + 1%
R EBA AN R, S THK 300 m 1)
b, AT 980 m fyWli ML, FRLTIE— A A R AR
700 m LA F, 42 R A% 50-80 cm,

2 BtRT5iE
2.1 BMAEHS

MWL 3 BN R BT B K ARE R, R
FRRE R R BB A 45 45 7 7, S RE P HH LI
FR B, R Runkle 950 g0 1 [ 2% " 52 31 7 2 B

(canopy gap)i#t 1T & . HLKE N 100 m, EEA
HEARERE 6 4~ 5 mx5m KR, /N T I I~

HNLELSET. AENECR: KERERT A KE
FERA AR HEFERFAE , LU R AR HYIE 15 m LU
M FEA(dbh>10 c) A Bl . ERIW (S B = E >
30 cm) A%, B8, WA R AR . KB FRGE
LW 5EHRE W 3-4 R RRR DR ER AT
e BTN ERTERENEKH R
W, BT EAN TR A E DR —ER IR
W ABXFERR T EIRE, TUSERPET/EA
REW . FREM AR U B E FE B0 n LU
IE, HAEMIHER. BRNVE, XAMEE
MR EARE A RBAT AR IR E.
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X1 MALKBRERARX HEAESBRENOHEHEE
Table 1 Formation cause, mean species number and mean sapling density of gaps in Dinghushan Biosphem' Reserve

PR TE RY JR B Cause of gap formation

kK Fire ik Landslide o7 Thunder SMK7 Storm 3 Insects A T HRf% Logging

87 % B Number of gaps 1
R P (25 m)F14 ¥ % Mean species number 163

4
13

P (25 m) i T4 F Mean sapling density ~ 1.76 2.14
Shannon £ ¥ #1452 (H) Shannon diversity index 2.104 1.734
Simpson £ #3152 (D) Simpson diversity index 0.871 0.716
Gini 5] BE R %(Jgi) Gini evenness index 0.897 0.731

2 2 16 1
12.5 11 145 10
1.92 2.1 1.93 15

2.115 2714 2.234 2,615
0.813 0.887 0.81 0.904
0.829 0.903 0.837 0.919

SEREFIT . KRR RIS E R IRR R Kt
MW, ERAEERNES, TERELY B AE
IR TR R A ANk BNk, KK
R E 1, 4 2 PR SR BURK R B /e, 14 2,104,
XAEE S MHER M ARFER X, R KKEEF=4
VRATREEN T, Q& THBEMH FEEH KW
AR, HLFE £ T KK TR, HRFED
ZHRHER MR A THRIE IR E S, RHTRAR
EFHEAK, FAX TRKIMFESERTERNE
G, ERME A KAZBRARE S, S E ERIK.
312 KERMRA

MARBEARFETARE, FEILT KR =B R
(Aporosa yunnanensis), KM & (Eucalyptus robusta).,
Eym R (Machilus chinensis) , fif &K (Schima superba),
# R B 5% H (Cryptocarya  concinna), B 7% B (C.
chinensis), HGHEILBAK) 67.7%. B ALK
A, B0 3 BB HRIETTIRABHRAKRET. H
R SRR L R R SO R A e B SE T, R 3R
BXHEWBKEE, Z&EZRERB (Thalassodes

quadraria ) BE B RS IRFC TG TLEHTEM. BHRA
MBEZENRELEHNILE 2. AR RAFEKK
WHE, SR Y SRR RERB KGR 3).
3.13 RERDELHFBD

SRR TR 23021 o', EETEREHE
50-150 m* Z [A)(A 1), #REBAKIER 1120 o, iy
W AW SRR, TE B AR X E b #E 3R (Castanopsis
chinensis) NI R B EHE, L TERFERRAHKIS
KA. B/NRIRE IR 22 m?, Jrk B R
FEMFERL. MBRATHIBTRS RE, S L& 1
T AR LA 22 R 4R R M AR R KT, 5L g
MR LA S BT FE B R B AR AT K

WE A /D RRIEME A SRR E
BRARZ —. FRKDEIRESF, CRBEBE. K
MEBMEFEMGFLESHATAEGHRAME, RBUEAK
HIAR S BRI ENEE. B TESE
T HIEN, B KD & FE A KR E L
AR 15, 2 B ma B & oE M FE K E A RS
. GFARKADAKRE LR LG, FEER

%2 FRERANBEINBESLN
Table 2 Class of dbh and length of downtrees in gaps

1245 dbh class (cm) K B Length (m)
5-10 10-20 20-30 >30 5-10 10-20 20-30 >30
PR A Bk 3 Numbers of downtrees 17 8 2 2 27 4 1 2
Bt % 58.7 275 6.8 6.8 79.4 117 29 59
BIXARBRAKENKBPOREES SRS
Table 3 Sapling densities and diversity indexes of different downtree species in gaps
HBERA 404 # P Sapling . . . BRI Fiami
Downtree species density (individuals m?) Shannon index  Simpson index Evenness index Mean species number

K Hg Eucalyptus robusta 1.48 2385 092 0.95 18
Z BB 2%k Aporosa yunnanensis 1.83 1.85 0.75 0.77 115
i A Schima superba 1.87 2.09 0.84 0.88 14
W Canarium album 1.91 247 0.81 0.82 15
R M5 H: Cryptocarya concinna 2.02 2.01 0.76 0.79 14.8
B3 Cryptocarya chinensis 1.64 2.35 0.87 0.89 135
¥ Machilus chinensis 2.26 1.96 0.79 0.83 17
HESE Castanopsis chinensis 244 2.27 0.74 0.76 15
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Fig. 1 Distribution frequency of gap size in
Dinghushan Biosphere Reserve

R SAYHRERESE. B A (Blastus
cochinchinensis), 8 # (Mallotus paniculatus), 7, 5
(Psychotria rubra)f1y¢H L1135 ff(Randia canthioides),
Hoeb, oM 3 B L ) T 2 A 7 AR/ BT AR
&, KB K, S F 2 T REEE. MPRKSHh
i 522 A0 R, BEE AR ARG N, 43 A6 S A i
KIS BRCHN 3 R ST I 2 A ) AN B B ()
2), 5 E R T AMI 5 Ak R Fp 75 LB B B R R
PRI, BRELEAPEMR, R BE
BREESRMI LA B, BEB R0 (R 75T LU
¥ RBIKADARIARE S, EREFIRE. i
TRERNEEGYREZ — SENBREFFT

<50 I 50-100 100-500 >500
HWk/h Gap size ()

B 2 S EEREBRN S AYREAR R/ E 4 A5 i
Fig. 2 Distribution tendency of the five most abundant
sapling species in gaps with different sizes

MP: (#k Mallotus paniculatus; PR: 7,35 Psychotria rubra;
BC: #g$y & Blastus cochinchinensis; CC: ¥ B B 55k Cryptocarya
concinna; RC: J¢H- 113 ¥ Randia canthioides.

MTBEMRENERER. HESWERERESH
kr, WA LERFF (Alchornea trewioides), F#2
(Melastoma sanguineum)3§ il 1a) 3~ 7 A 2 KK E , £
/NT 100 m* FIAR B I, T DA BB HL BR 2R (P<0.01),
AFK/MEIARE , Shannon $5¥0f Simpson $5%(
ZALBIK. /NRET A ) Shannon $5%0f1 Simpson $§
B8 m, WREREE 20-50 m® K| KIRE N
BERTHEMKREER 4. YW ERIFEAREKRE
KNI NS, ERAXKEFEE—FE
38 hn iy wT ) SRR AN A R 4 3 S TR AL
XF ST e B T E i RS A B LA B &
FERARTE AR 53 o H 7 ) — e il 229, ZE MR B RS [RI 7

RAKXDOFEREAGH R 4h 0 BN SR EY
Table 4 Density and species diversity of saplings in gaps with different sizes and at different sites

FHRAm?) 4014 % BE Sapling . . . BEERE
Mean size density (individuals m?) Shannon index Simpson index Evenness index
PR K/ Gap size (m?) 20-50 33+6.9 1.66+0.28 2.193 0.831 0.852
50-80 67£12.1 1.85+0.27 2.002 0.773 0.734
80-110 96+7.8 2.2110.16 2.584 0.752 0.784
110-200 143+21.7 2.15+0.19 2.17 0.702 0.734
=200 680+45.4 225+0.34 1.945 0.753 0.769
BB Gap site 1 75 Hill-top 101.7+22.4 1.83+0.33 1.884 0.775 0.793
3+ Hillside 91.3+20.8 2.26+0.35 1.833 0.739 0.758
3 J Piedmont 119.2+29.1 2.7240.53 1.988 0.763 0.775
» 30r 30 B .
g A . x . ®
c 25} 8 25} s Co
z s |
(=4
h—3 Q - .
ggz.o- € 20t “o8 ,°
-] [ 4
T o & 4 ¢
€3 ,5 15 *
33T -
T y=—0.0159x°+0.325x+0.7316 3]
wE 10} e 0.6994 # 10| y=0.0011x2-0.0346x2+0.2775x+1.6197
& ° ey FP=0.1484
g 05 i " —_— A 1 ) 0.5 N N N Y N .
0 3 6 9 12 15 18 ] 3 6 9 12 15 18
HWER Gap age SR SEM Gap age -

B3 HEFRSINERERSREEZEEXR
Fig. 3 Gap age in relation to sapling density and diversity index in the gaps
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B, W ERRILBUE > W > FIRRAR ), 4y
L RVETR RO B BB A HE N AL A B(R 4
3.1.4 REFERSYMERERSZHERE

MWEFR P KEERZWERE AR
MEFEHABRBAARKERRIL . BEEFE K1Y
0, SRR 5 44 B il 29 5 B 4 7 (8] 1) 32 4 B
WK, OB LR HEERM I EKZRIRE,
ZRREFAEM RN, TRRIMBLAE
HERTEEN 223|162, HMTRSKEERN
FMERA B, B R A 0, AR P 4h A B Rt Bl
2K, HE—-EERNETReEZE TR (83
A)o FLIRBER B bR B R, AR A KR AR
B, EEAFE AR T B, HESM G TEEAL
TOZE BB HIK. %)% Shannon % FE IR BBEMREF
R RERI(E 3 B). 7E 4-7 BRIRIE, £
FHEIREOA R — 1=, B AT BEREE. MR
FRIIMAE, 4R Shannon £ EHIRHEER K,
FERKEREE R HEKH.

B3 ATLAF Y, AREER AN EPELA
FiE IFG, 5 REILARRIC R 2 X ER T H I
RIEG LR RERE R IR R HIX R

32 RERNSHBARSSHER
3.2.1 RE AN S T S R4 R A
EKBNTER b, R R E TR T
FH IR SR R B 2 BEXT L A RO, B R SRS
FEERENRE TR MAAREHHERREU
accard 15 3 =0.67), iXRIIME W LA A AL
3 AN & i B a8 i (advanced regeneration) 3k 5€ (] ,
MESYMY B EFEFLERFR, xRAE
K, a8 LBRAF . 598 [ (Macaranga sampsoni)
F 10 MR T2 M EARE, M LR ALY
MU ZE(Syzygium rehderianum)3F 4 Y70 W W Z 4
KIEM T (P<0.05), Ty 3 R E 5k AR R R E IR
(Pithecellobium lucidum). FaHr A . Y3 AR (Schefflera
octophylla) ¥ Z 4 B (Ardisia quinquegona) W & A .
HEN SRBHMART, SRy B EFEESR
Bk &8 Rhodomyrtus tomentosa), BF 4t F} (Melastoma
candidum), SR M LS B RN RFY R, Ry
B MR ER SR (Pinus massoniana) 3 4 K
(Cratoxylon ligustrinum) 1fi K, N R F 5§ #H X
KBTI EKBE LT B EL, NFEFEW. R
M E- 3R Mid 85 LT F (Garcinia oblongiforlia)3 Fi,
Fy L S S 4l k= B 2 I AR R E 1S

BB
3.2.2 y i B AR B A S A R R TR

A RRE B BN, TR A B T 24
iR B RESR, BT WA EH N LT
PR EMEE . XIHRE A s SRR KR 21 A
METHEZEEII( MBS RRY, ZER
Se. e B e AL 4 O BLAE FE UK, SR
MAREIARE N, RS ARAMEHL S, SRR EFERE
ErH AR B AR R 23 A (P<0.05). B kAR LTS
MR PR BEER T . BFEARFYHNEH
H o} 35 R Y B 4 A ) O 32 X B R e T AIRBE
R, 55 R B B AR K U ma Ak & A B4R
TR, R E . M. 58 R RE
MBRR, EEAE O 15 m NEESH SR/
FeAR KBRS EEE BER G (P<0.05),

4 it

HETHAERRLDESIRERKFEESH
5 dRPEEEENER. KERFESRT
So B TR B B AS R EEHOIR L, AT ZERR A b
AT R R R R A A T B S T T AS (R B ] B R A
W &5 #3(guild structure). $iim, HBAEZT R H A
AR A Bz B R R AR B e A E R,
161 1] 7E £ AR P9 B I B A AR AN EF 4L P SR B 4
HHE. AREREE—eBEN, M TEXKRE
Pt B O B B R AL TR JR BT R LB B
TR, WE TR DAL R SR TR
YWY Z RN EERR, AAESM LB AR R
A R—AE AR SC IR D) € JE LA R B A
B, A8 R T — B BT e,

PR B8 BA & 77 T B SR B 1 RUAR B4 L 3R
KB R GLAN S FE AR AL S 1 B DA R B AR SR S IR &R
KEFNE. RFERXEFEEYRMADEEESE
VERBERFERNERRE . Worrall ZHLAER
AR (1 000 m DL B bR 8 35 B BRI 9 IR
i 51, T fE{R ¥R (1 000 m LAF)BIARE , 2
REHREFFE?. hERERZRUAKEHRF
BRARFERKEFHIAURFAFTTFHERR
Bz —0, BRI MR T BR KERIT AR S
B, BT FREERPEFE LR, FREENRTE
BRK T AR BIAR &, BEXS 3L )5 B T UM 4 2 /R
AR AEE KK, FERBIL AR E RE S, R
R 4% (Thalassodes quadraria ) B35 1B K 5| & 77 A I
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TR E, SEYRENFERRER D. B
WLARE R, ZRPPIREFROER. KEK
KBEATKRFARER TR, SEERKHEEA
B RS Ry S . dTaBLE AR
R X, AVERCEFARETRED B BACAT
RE, BN E B AR & A B9 K KR ToRAR, AR th 4
®oAhe BB, KRETFX T R# L EY R % &
NAEYI VI 2 Y4 5 00 46 ) el AR 1 R AR
RIHEH.

HE /DS THOMARMEROEZRRR. 7
YRR ERNRE A BESERE R LBH, T EY
Tob B 5E 22 LB T e mT SE R AE TR SEEFE . — R AL
T, REBK, Bk B 6 R E , AT 3 B&RM
JE = A B R B IR B M FRK T B R B R R , 31X
MMARNERZ AT AV ER. ML
PN Rl R 3 FNGES P 2 b RN ]
EHYME, WMABE LT MR, M Rhus
chinensis)%, T AE /MR BT R — BB 1B Rl 1
P2, WL R BRI o YR SE B XS AN [E) /K
B BE R, W HE 5 B B R R 8 = R i O .
BAUKLFEANEXRNRF BRI, 55
EIHREARIMES, TRESEFHENE
. B4, BERE N RAEELEEERRES
FA%, 7 EEE R B BOpL R T HE PR AL — SR 2 3
IEHRET A B KD B RN, ERE
— BT R R X RN

EAFMERNHKRE, INEERERTRRKE
F, RAWBUR > F P > BIHE R, X 50 E
BAMXKRBERE BN FEAMFRY 85
T RIEF XK. FLERRFERBKMRE P, X
REANHR. BAWRESIHHNHEF LI TFE,
ERFZ AT REENRE TIRL. SWBHEMERE
Bl AT 34 RIS I AN R, ZEBURALE ) Shannon
TE YO B T3 TR P 347, 0 Simpson & % 728 35 TH
PrE AN B R XA R AR R E DR TR
KA DIMER . BREFINVE IR 7B BRI~
WS, M TR EER KM TR, ik
K w S50 A A £ B SN AP. Bk, AR
AL B A B AT RER LA W B R Y R IE R 3 Y035 3)
KSR R B E R, & WS 3h SR R S 8L
(e R SR AR T i T G

YMEBEENEHEEERTERE BER
HIZE4L , 7T RER B Ak B FE LA, PR PN B 3R 8

MK BEHEBRRBOEE, 75, 5IFERE I
L, HBD KR R AN BSR K, B TR E R
BRI FE T 5 JLE NI, Shidt B i M B R T
BWRAME FHE RN, BEFE I, P& A AR
FEK, R0 R T A A T R F AR R 5
FHRIGMRRRE, RS RIS, &
R, — B2 AN A B b 248 U 328 3 8 v UK, A T 5 BBUAH
MRS E M E L. T, RE T
ARHI, EYMHESHEEFEHTEEERER
HIYER, BEXT R SR B SR A B KM .
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