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Regeneration in gaps of the middle-mountain moist evergreen broad-leaved forest of Ailao Mountains. HE
Yongtao'*, LI Guicai?, CAO Min®, TANG Yong® (! ustitute of Geographical Science and Natural Resource
Research, CAS, Beijing 100101, China ;* Laboratory of Remote Sensing Iniformation Science. Institute of
Remote Sensing Application, CAS, Beijing 100101, China ;* Xishuangbanna Tropical Botanic Garden, CAS,
Kunming 650223, China).-Chin. J. Appl. Ecol .,2003,14(9):1399~1404.

On the basis of investigation on gaps in the middle-mountain moist evergreen broad-leaved forest of Ailao Moun-
tains Natural Reserve, Yunnan Province, tree seedlings (HS{50 cm) composition were compared in the gaps and
the non-gap stand. The results showed that the dominant tree species of the {orest were not preponderated over
others in the gaps. The composition of tree seedlings in the gaps differed from those in the non-gap stand. The
species diversity of tree seedlings in the gaps(H=2.73, D=0.89)were higher than those in the non-gap stand
(H=2.25, D=0.82), and the Jaccard correlative coefficient were only 0.6. The density of tree seedlings in
the gaps (38 636 N-hm %) was much higher than that in the non-gap stand (17 323 N<hm "?), of which many
species were only found in the gaps. The dominant height of the tree seedling in the gaps and the non-gap stand
were also 11~20 cm, but the percentage of the tree seedlings higher than 20cm in the gaps was significantly
higher than that in the non-gap stand. The gap sizes had important impact on the tree seedling germination, and
different species of tree seedling dominated in diffcrent size classes of gap.

Key words Gap, Regeneration, Tree seedling, Evergreen broad-leaved forest, Ailao Mountains.
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Table 1 Quantitative characteristic of major tree species (H=2200 cm) in gaps and non-gaps in the middle mountain moist evergreen broad-leaved for-

est
o HIX it 4t B ERE HEMHE IV
Species Relative density( %) Relativelrequency( % ) Relative dominance( % ) Important value
Gap Non-gap Gap Non-gap Gap Non-gap Gap Non-gap
B Camellia forrestit 13.33 13.35 8.47 7.29 6.29 0.89 28.09 21.53
LW Symplocos ramosissina 11.39 3.38 8.99 3.24 5.09 0.08 25.48 6.70
MM Eriohorrya bengulensis 5.28 1.88 5.82 4.05 13.38 0.38 24.47 6.31
W B Symplocos sumuntia 8.89 3.95 6.88 5.67 8.51 0.58 24.28 10.20
B Muachilus viridis 9.72 6.58 8.99 6.88 4.98 10.08 23.69 23.54
MEFH ller szechwanensis 9.44 6.39 7.94 6.48 5.51 0.93 22.89 13.80
B @HE Castanopsts rufescens 3.33 8.08 4.23 7.29 13.40 20.13 20.97 35.50
KAENA [ilicium macranthum 6.67 2.44 6.88 3.24 6.28 1.27 19.82 6.95
W KK Munglietia insignis 3.61 3.38 4.23 4.45 5.28 4.63 13.12 12.47
TR Vaccinium duclourii 3.89 1.51 2.12 2.02 6.09 1.07 12.09 7.61
TR Eurya obliquifolia 2.50 2.82 2.65 3.24 6.11 0.37 11.25 6.43
B Cinnumomum pittosporides 2.22 3.38 4.23 4.45 2.18 2.04 8.63 9.88
HAKET Lutsea elongata 2.78 0.91 3.70 0. 40 1.00 0.01 7.48 0.60
R AR S_ynzp[ocm hetshanensts 2.50 0.38 3.17 0. 81 0.75 0.03 6.43 1.22
HERTF Dichapetalum gelonivides 1.94 2.44 2.12 3.24 1.24 0.82 5.30 6.50
SN HEZE Srewurtia preropetiolata 1.94 3.38 2.65 3.64 0.39 2.47 4.98 9.50
LB Sympolocos anomala 1.39 3.57 1.59 5.26 1.78 0.37 4.76 9.20
AL K% Neolitsea homiluntha 0.28 0.75 0.53 1.21 3.81 0.74 4.61 2.70
AN Tler sp. 0.83 2.82 1.59 2.43 2. 14 1.97 4.56 7.22
B T8 Lithocarpus hancer L.39 8.46 2.12 11.69 (.36 3.64 3.87 23.79
B & Ternstroemia gymnanthera 0.56 0.56 2.12 0. 81 0.17 0.10 2.85 1.47
ERFARZE Neolitsea polyarpa 1.11 2.07 1.59 2.83 0.06 4.27 2.76 9.17
Wt BARAE Rhodudendron leptothrium 0.83 1.88 0.53 1.21 1.32 0.54 2.68 3.64
Wi ¥ KT Schima noronhae 0.56 5.08 1.06 4.86 0.98 12. 41 2.59 22.34
KREE R Castanopsis stewardiana var. 0.28 1.13 0.53 1.21 t 20 0.25 2.01 2.60
longicauduta
™\ W HL LR Meliosmua armottiana 0.28 1.69 0.53 324 1.09 5.35 1.90 10.28
LB Acer heptalobum 0.56 0.56 0.53 0.81 0.03 1.49 1.12 2.86
KRBT Lithocarpus xviocarpus 0.28 3.01 0.53 3.64 0. 10 12.58 0.91 19.23
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Table 2 Tree seedling (H<50 cm) species diversity indexes in gaps and
non4ap stand in the middle mountain meist evergreen broad-leaved
forest

FE M £ MR Shannon- Simpson 15 51
Saruple area Number of Wiener {5 %1 Simpson’s
(m?) tree seedling Shannon- diversity
species Wiener's diversity index
index
HE M Gaps 198 38 2.73 0.89
HET 198 26 2.25 0.82

Non-gap stand

EYHBEHE BRREEE LN (Axn-
thopanar evodiaefolius )~ t % W ( Acer hep-
talobum) 7 T8 84S ( Vaccinium duclouxii ) F1 1 1
¥&( Cinnamomum  pittosporides ) b, Hewmhmg
MBS NNEEECT S THET, REATFA
LM B B3R E T 38 636 ¥k hm ™2, Tl %f R Ak

BRI AL BT R4 17 323 #k-hm %, A
HEWEEEL 5. G 2R sh i 2 BT
BN, 0% WL CSymplocos heishanensis ) %16 &
8 ( Michellia floribunda ) /& & & ( Ternstroemia
gymnanthera) - B ERIE ( Lyonia ovalifolia ) . #EM 1l)
BLCSym polocos anomala) « =¥ (Eurya obligui fo-
lia) 8 WAAR 7K T AR Viburnum cylindrium ) #
48 1 ( Rhododendron leptothrium ) ot 83 1L TE
(Polygalu arillata ) EF M KRFE T (Litsea elongata
var. subverticillata ) « B . #L AL ( Meliosma arnot-
tiana ) T RS 3 88 ( Schefflera delavayi ) F17E 6 H
(Castanopsis rufescens ) % (3 3), W JLiX L6 1% F AY
EHSHEAEETRIRER.

TEMRBT AR T o Lt i B9 TR AR S T R K
WHEEERANES. AEI TUNBEL, KEN
AFR AL B AR B R &, SR A9 IR SRR A
B R LR P EER 2L ILA S 11,
BEKE 8 182 17 121 #k-hm ™2, Bl S HIHAEE.
$Uity 21.18% F118.43% . WLHITE 0. 5% LA T AIFR K
YLk 14 7, SIS BT EAI36.8% .
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Table 3 Tree seedling species (H<C50 cm) composition in gaps and un-
der canopy in the middle mountain moist evergreen broad-leaved forest

e W Density M EE%)

Species (N-hm™2) Relative abundance

HE REF  MHE HET

Gap  Non-gap Gap  Non-gap
F LN Symplocos ramosissima 8182 2879 21.18  16.62
BOENR b Machilus viridhs 7121 5960 18.43  34.40
Z B K E Neolitsea polyarpu 3737 2525 9.67 14.58
Wk Prunus conrudinae 2576 51 6.67 0.29
I EF ller sp. 273 253 5.88  1.46
KIEAR Hlcium mucranthum 1869 758 4.84 4.37
R RHE L Schefflera hueliensis 616 101 418 0.58
HRKREF Litea elongata 1414 859 3.66 4.93
FEH K E Neolitseu homilantha i 202 2.8 1.17
VTR Lithocarpus hancer 909 455 235 2.62
W Skimma arboresens 758 51 1.96  0.29
FEHE Castunopsis rufescens u7 0 1.83 0
MBI Cumellza forrestr 707 859 1.83  4.96
TR LB Symplocos heishanensis 657 0 1.70 0
SR Stewurtia prerupetiobats 606 101 1.57  0.58
MAHF Hex seechuanensis 505 354 1.31 2.04
i W Svmplocos sumuntia 505 152 .31 0.87
EMEFH Strar perkinvia 404 101 1.05  0.58
BHHR § Dichapetalum geluniodes 404 51 1.05 0.29
EUEE Michellia floribunda 354 0 0.92 0
MR Schuma noronhue 303 152 0.78 0.87
LLIEARTE Munglietia insignus 253 101 0.65 0.58
REE Terntroemuagymnanthera 53 0 0.65 0
BERIE Lyonia onalifolu 202 0 0.52 0
WEILER Symrpolocos anomala 152 0 0.39 0
BRI Ligustrum delavayanum 152 101 0.39 0.58
KB Lothocarpus xlocarpus 152 253 0.39 1.46
LR Eurw obliquifolia 152 0 0.39 ]
MWL Ersobotryu bengalensts 101 0 0.260
KELKR Viburnum cylindrium 101 0 0.26 0
Wt TR Rhododendron 51 0 0.13 0
leptothrium
Hility Populus yunnanensts Sl 101 0.13 0.58
B UETE Polvgula arddlata 51 0 0.13
HEIF R ET Litsew elonguta var. 51 0 0.13 0
sulrcerticllatu
LR Acr hepralolm 51 606 0.13 3.50
5 WL Melwsma arnottiana 51 [t} 0.13 0
R Y Sohe/flera deluvayi 51 0 0.13 0
REFE I Acanthopanax 51 202 0.13 1.17
evodiae foltus
LB Vacconum dudourn 0 51 0 0.29
W1 Conmamomum: pittosporades 0 51 0 0.29
& if Toul 38036 17323 100 100

» RPHIEE = R TR/ 2K T 1 % 100 Relative abun-

dance = No. of every tree seedling species / Total tree seedlings X 100.

Mg T BT R4 A i FEEEH B O F.
Hey B RLZ RS, REREERA S 960
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5% . L 0. 5% LU FAY4h B LA S b, mam > F
HEN.
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o 1L R SR I ARR T AN TR RS B R LA B
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ShH BT 7 LGB T AR X 0, EARE R X — B B 4h
BN E B, RE B AT 62.2% . sESh, TEARE
WEEHT 20 cm Z) BT S LLEI B B & T Ad
T, 1k37.5%, MARE FX—M B8R GHE
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Fig.1 Height structure of tree seedlings in the middle mountain moist
evergreen broad-leaved forest.
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FRATAE KRR IR K, . T EAVE/NAY AR U A AR it
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AR /ANARE N IR AR 4 8 % B a9 A8 4k, BT L
T AR g B AR B K /NS RORE 43 R AR L, H—
FEHEAR T AR AR N, 4h T E A, ang e
R EHES K- RAHEEEDER/PIKREN
FEERRK X—BHTAMMES, mgetE@mE. b
W% (Ilex sp. ) KIS MRS ¥ 86 (Lllicium
macranthum ) @5 i% H=R 4 B EKAE T
AT Z AT/, 2 RFARESE. kv L,
AEF I E B FFENER LA FH A E

W HAEKKE S RT B 00D & X ey
1 TEXIMMBEREERHYBENTHBRIERS X

Table 4 Average densities of some tree species in gaps of different sizes in the middle mountain moist evergreen broad-leaved forest.

B T &M

e BB A/ Gap sizes (m?)
Species 15~50 51—~ 100 101150 151 ~-200
iy LiENUES: S HHE LERIET) S Fridi 4 LRI E i HE I3 % BF
Density Relative Density Relative Density Relative Density Relative
(N-hm~?) abundance( %) (N-hm2) abundance( %) (N-hm ?) abundance( %) (N-hm ~?) abundance( %
% LB Symiplocos ramosissima 2419 7.50 1250 3.28 5000 12.12 29000 64.09
B NGM Muchilus viridis 5806 18.00 10000 26.23 7083 17.17 5750 12.71
ZRFAKE Neolitsea polycarpa 5806 18.00 3750 9.84 3542 8.59 750 1.66
INOFERTF [ler sp. 2097 6.50 4167 10.93 1875 4,55 750 1.66
KN Hlictum macranthum 2097 6.50 2500 6.56 1875 4.55 750 1.66
MR 58 Schefflera shueliensis 1774 5.50 3958 10.38 0 0 500 1.10
HIFAKRET Litsea elonguta 1613 5.00 2292 6.01 1458 3.54 0 0
L5 KE Neolitsea homilantha 1129 3.50 833 2.19 1250 3.03 1250 2.76
BEFH Lithocarpus hancei 645 2.00 1250 3.28 1250 3.03 500 1.10
¥ 85 % Skimmia arborescens 484 [.50 1042 2.73 1458 3.54 0 (]
A OHE Castanopsis rufescens 645 2.00 a17 1.09 625 1.52 1250 2.76
NS Cumellia forvestii 484 1.50 417 1.09 1042 2.53 1000 2.21
B Z Stewurtia preropetiolatu 1613 5.00 208 0.55 208 0.51 0 0
MNEF lexr szechwunensis 806 2.50 1042 2.73 0 0 0 0
i Bl Symplocos sumuntia 0 0 1458 3.83 417 1.01 250 0.55
LAXBFR#] Stvrar perkinsiae 484 1.50 208 0.55 417 1.0l 500 1. 10
HB BT Dichapetalum gelomoides 806 2.50 625 l.64 0 0 0 0
RAEARTT Schima noronhae 484 1.50 0 0 417 1.01 250 0.55
L1 KSE Munglietia insignis 161 0.50 417 1.9 a17 1.01 0 0
JE & Ternstroemia gymnanthera 645 2.00 208 0.55 0 ] 0 0
O LB Sympolocos anomala 323 1.00 208 0.55 0 0 0 0
B T Ligustrum deluvayanum 323 1.00 208 0.55 0 0 0 0
KR Lithocarpus xylocar pus 161 0.50 208 0.55 208 0.51 0
g WHEAE Erivbotrw bengalensis 161 0.50 208 0.55 0 0 0 0

« AL B = SRR A 2 ERER YA~ B - 100 Relative abundance = No. of every tree seedling species / Total tree seedlings » 100.
CATERER & EK, EARE N & B RE AL
SR A e o 3 e A IR 1 4 1 A0 2l e LA R T
A AR I 3 T 3 A e 7E TR BEVE IN BT ST, 45 47

4 3 T
HENOTFAET EEAWIRE, ——ZHAHE

BRI CEET T4 HE — kA T LM
FHEBH K. BTE LN R T ER, Y
A T A DR R TS Z W E BR —&F
ety S R R AT E FT Gy EE RO
g, MR W T T RETE IR T PR
REEECY, DARBORAS R FEE L8, HE—8
TR, MR P A A /N RS 0928 (R0 T AR IRAY 7

ACHIBEFTES BT LU I, AR L LS AR
nEAOMET AR AR BT RS TR R 4 AL E R EEK,
— 19 Jaccard MMM R B RA 0,60, T HARE A
BLE W EEE) T 38 636 #k-hm 2, MAKE T R4
17 323 ¥f-hm ™2, KE RIS B R E mL B T Hod
T — U T AR IR A R R T 1R
o 7 e P RIR R T 09 95 . T T T L3R 3 Rl
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