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Response of tree seedlings to altitudinal gradient and its seasonal variation in Ailao
Mountain and Yulong Mountain, Yunnan Province, China. LI Jie-giong"*", SONG Xiao-yang"
2 CAO Min' (‘Key Laboratory of Tropical Forest Ecology, Xishuangbanna Tropical Botanical
Garden, Chinese Academy of Sciences, Mengla 666303, Yunnan, China; *University of the
Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Tree seedlings under forests serve as an important part of forest ecosystem and play a
role in the natural regeneration of forests. To understand the altitudinal distribution patterns of tree
seedlings and the response to seasonal variation, we investigated the species composition and
individual numbers of tree seedlings, and their seasonal dynamics in Ailao Mountain (subtropical
region) and Yulong Mountain (subalpine region) in Yunnan Province. The results showed that the
species richness of tree seedling increased with altitude, peaked in the middle of the mountains,
and followed a decline at higher altitudes, and the dominant species also changed significantly.
Species richness of tree seedlings was significantly higher at the end of rainy season than that at
the end of dry season, and the dominant species had obvious seasonal difference.
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Fig.1 Sketch map of the plot setting of Mt. Ailao (a) and Mt. Yulong (b).
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Table 1 Forest community type of transect

Hh A a7 Py et e AMAECE PRFAB Fh
Plot Elevation(m) Type of forest o Species Dominant species

Species  abundance

richness

PR LR kR
IS

2000 Middle mountain 52 197 )
At B2 Castanopsis

moist evergreen
wattii, Lithocarpus hancei

broad-leaved forest
rh LA S
IS
2200 Middle mountain 34 262 ARIRRT Lithocarpus xylocarpus

. moist evergreen
A
Ailao

broad-leaved forest
SRR gl
IS
2400 Middle mountain 30 317 W4T AR Lithocarpus

moist evergreen hancei, Lithocarpus truncatus

Mountain

broad-leaved forest
rp L S
ZZS
2600 Middle mountain 24 190 AZHE Castanopsis wattii
moist evergreen

broad-leaved forest

FleF i RIA=AIEA L PN
3200 _ 15 154 e
Yulong Subalpine JINFHYA K2 Abies forrestii



Mountain coniferous forest

G L AR KAEAAZ . IR A Abies
3400 Subalpine 16 173 georgei, Abies forrestii
coniferous forest
M LB AR
3600 Subalpine 11 165 KA K2 Abies georgei
coniferous forest
A LB AR
3800 Subalpine 4 129 KA K2 Abies georgei

coniferous forest
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Fig.2 Setting map of quadrats.
122 MENE  SETRE: WAL IR EARHERR 4N T 1 em KIFRAKERR, #5240 EIK
JRFENAFATTEARNEA N AT, B TR R B2 . 2014 4 11 AR, XA
I P /IR DT R BT AR 4l v P 2 e R S A ARG, IR — gl e R v AN S E AR )
P ANASGER AT R HT,  WSEHERRRIC, FrRn g Jo Al 2 A i i) S L. 2015
a4 CREARND A10 A GRZFARWD 20550060 B BEJ7 2 i AR A2 S Mk i A0 T
2.

FEML 3K 73 FTAEAE K0 I E A (TDR) |, £ERE S Ve 2 14 ] I 5 - 45
BAKE AERA T mx1 m F/NETT WBEHLE 5 AN R B AT, AR5 B SAE AN R ZE .

1.3 o
1.3.1 4RI EEAE GRS A v B RS0 AR AP 2L, $2 IR B
2 AR Al B E A
M 22 = CRAI 2 B IR Z BERD x 1008 (D
FAXHBSE = CHERR A/ B A Rl AT > 1008 (2
S A= RN 2 B+ AR ) /2 BT (3)
SHIAET R = (RBHR-FHR) x 100 /AP (4)
YIw e = (R ZEAHT G 4 W B0/ 5 2= 4 Wi AR ) > 100 (5)

X N FFHRH AN H L Nt KR EN WA AN 2L, o2
PRI A TR R 0 4 ASch g at A (BRI 2103 (RERMD , =5,



1.3.2 WRE o FEPE
1) Yk B AL

S=N (6)
2) Simpson F& %
N
D-1-). D! 7
i=1

3) Shannonfg%i*”:
N
== pn(p,) (8)
i=1

4) Pielouy s L HR%Y:
J=H/InN (9
b NAYIRRE POy SR AR A i A A A S EL A
1.3.3 AR R I AT BIE  JaccarddR 3P 05124 50 F
C=j / (a+b-)) 10
b AR IS R oy DX A P RES 5 B YRR AL
1.4 HEsbr
ASCGEILSPSS 16,0504, K HIF R 2R T7 72 730 Ko 33K 7p B pEAT AR B, AT 4 W] G
TEAN AR b 2E e S SLZR e 22 s JBE R A B R AT S5 40 1 1 o 22 B 14 Rl Jaccard A
(PREiEE S
2 R
21 BHEKS
AR LI ) 33K AR MR ) 0 22 e AN A s S0 5 (LR M P 38K 5 W T it v
PTG o PANEE R ) 387K 43 A A2 W] S R =7 P 2 e, R 2RI ) 1338 7K 40 W) A K
TREARW (K 3D, X2 nl fe el sl il 4= & R A= AR R R 22—
35 -
AB ? AB

I B

2000 m 2200m  2400m 2600 m

a
=
I

[}
wh

It
=

B
AB
A
® £ Dry season
% Rainy season

(=1
L%

TiEXKS
Soil moisture (% )

N

=

F1% Flevation
{a)



=31
==
1

B
B
30 I *
® ., A A
C~Ja <0 I B I B B
% E L,
W E
H A m 2% Dry season
E 20 -
= 1% Rainy season
“ 10 -
D - T T T 1
3200 m 3400m  3600m 3800 m
1% Elevation
(h)

B 3 Ffth 449K 5y
Fig.3 Soil moisture of plots.
a) =2l Mt. Ailao; b) EJEE 1l Mt. Yulong. ANJFIKE FARERIRA R A 22 5 8
capital letters indicated significant differences among elevations at 0.05 level.
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b, B 156 RRAN R, SET 1 MRghE, HEAREON 35.0%, SETSRN 0.2%. R 3 WLUEH,
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Table 2 a-diversity indices of tree seedlings in Mt. Ailao

#% (P<0.05) Different

Shannon f5 %}

Simpson 5%

Piclou 2] 4R %K

Pielou evenness

Pyl e AR H

Species richness

R Shannon index Simpson index ) )
index index
Elevation
. =% WE 0 RF O WE 0 BFE WF  RF W3
m

Dry Rainy Dry Rainy Dry Rainy Dry Rainy
season seson season season season season season season
2000 0.23 0.25 0.07 0.07 0.09 0.08 21.00 23.00



2200 0.45 0.09 0.16 0.12 0.14 28.00 28.00
2400 0.43 0.11 0.14 0.15 0.13 29.00 30.00
2600 0.30 0.09 0.09 0.15 0.10 21.00 21.00

R3I ERINEHAR TR LR R FE AL TSR

Table3  Numbers of recruitment and death of tree seedlings in Mt. Ailao plots
4k PR T2 H . JETo# . LTS
_ _ o SET A _ B .
Elevation No. in dry No. in rainy Mortality rate Recruitment rate
No. of death No. of recruitment

(m) season seaon (%) (%)

2000 77 82 1 1.3 6 7.8

2200 103 201 0 0 98 95.2

2400 142 193 0 0 51 35.9

2600 124 124 0 0 0 0
£l Total 446 600 1 0.2 155 34.8

Jaccard FLLIEFE S A AR HACRE 2 2 A1) Rf ST RESEE o B SR KK, 222y
IR TRORR L 2 18] RS S R K, AEAN RIS A K IR R R AR i A AR A, AT 3
BN AR Z T AT R R D, YR AL AR BT E oRN (R4) .
R4 WEREUEBFEHRGEWH Jaccard MLHEEE

Table 4 Jaccard similarity index of seedling species in Mt. Ailao plots

4 biaZid 4K Elevation (m)
Season Elevation
2000 2200 2400
(m)
P2 2200 0.17
Dry 2400 0.16 0.36
season 2600 0.14 0.26 0.43
WZ 2200 0.16
Rainy 2400 0.15 0.35
season 2600 0.13 0.26 0.46

fER e E AR, 2015 45 4 1 (2K 100 AN /M7 BLidsg 2] 322 B4,
b, 4 ¥kahi (1.2%) K%, HAh 318 BRZIHRIET 12 MR 14 Mg 21 AN Fh. WK S
ATLAE H, TSy LRE 0 ) e R =F R R IR T v S IR SE R0 S D s, TRk
3400 m AR KA ASFIEEHRFERLY) Simpson FR0H! Shannon 55 AR EA S YA FEE
FEHA 5, 4 AMNEIRERE (3200, 3400, 3600, 3800 m) |- B FAE fs KRB FP L)1 40 ) S
W8> #R(Quercus guyavaefolia, 57.14). I F(Abies forrestii, 68.07). KA F4(85.45)F1
KAAH2(78.92), IX 4 AT L 4 ANUFHRE RE F AR RE 5 KRR Ff

2015 4F 10 H CRIZERED , AEAHERIg) ke il &l sk 2 774 #Rahn, 552K
FHLE, BT 456 Bk, FETC 4 KK, HIHNERON 141.6%, FET-F N 1.2% (R 6) o SR
WP 2 SEHATAEIG RN, v 3G b 3 LRI I 3600 F1 3800 mo 41 22 1K) AR Ak 32 B4k
BUAEKATAAZ L NTEA AT s A2 3K L 4k 3200 m (AL I 1 ANB Rl 4k 3600
m IR 2 1 ARl

x5 ERFILHHATRFNER o SHERE

Table 5 a-diversity indices of tree seedlings in Mt. Yulong plots

R Shannon $5% Simpson F5%{ Pielou 357 B a4k YR EE R

Elevation Shannon index Simpson index Pielou evenness Species richness




(m) index index
7% "% e E 5% WE BF wE
Dry Rainy Dry Rainy Dry Rainy Dry Rainy
season seson season season season season season season
3200 0.11 0.15 0.03 0.04 0.05 0.06 12.00 13.00
3400 0.11 0.17 0.03 0.06 0.04 0.07 13.00 13.00
3600 0.17 0.34 0.06 0.16 0.07 0.15 11.00 10.00
3800 0.15 0.27 0.05 0.11 0.08 0.14 7.00 7.00
K6 ThE LMK TRMEKFEAETHE
Table 6 Numbers of recruitment and death of tree seedlings in Mt. Yulong plots
Wik FET A B B
Elevation A FIFALE No. - JELALR No. of Mortality rate No. of Recruitment rate
No. in dry season in rainy season death
(m) (%) recruitment (%)
3200 49 73 1 2.0 25 51.0
3400 60 109 0 0 49 76.3
3600 111 355 2 1.8 246 81.7
3800 102 237 1 2.0 136 1333
&1l Total 322 774 4 1.2 456 141.6

EIeFT AR A 1) Jaccard AHBLYE SR KL R A2 (R M 45 2R — 83 Bk 223

(G, ARl TE) (R AT R R A, Dl ) 2 AT B BOR A
R7 ERF WK TR Jaccard MBS

Table 7 Jaccard similarity index of seedling species in Mt. Yulong plots

= 5K 4K Elevation (m)
Season Elevation
3200 3400 3600
(m)
B 3400 0.57
Dry 3600 0.28 0.33
season 3800 0.19 0.11 0.62
SES 3400 0.53
Rainy 3600 0.28 0.28
season 3800 0.18 0.11 0.42
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Table 8 Top five seedling species (dry season) with the highest importance values in Mt. Ailao and Yulong

plots
WX a7 oy HIXS 2 5 FHR AR Y
Study  Elevation ) Relative Relative Important
area (m) Species name abundance frequency value
KAEERE Machilus longipedicellata 30.00 80.00 55.00
BT Lithocarpus runcates 7.14 60.00 33.57
2000 RHMHR Ardisia crenata 5.71 40.00 22.86
LIAEATE Manglietia insignis 429 40.00 22.14
W L Clerodendrum yunnanense 2.86 40.00 21.43
WP HM Camellia assamica 10.68 80.00 4534
LW Machilus bombycina 10.68 60.00 35.34
2200 FH B Beilschmiedia robusta 6.80 60.00 33.40
LLAEAR R Olea rosea 4.85 60.00 32.43
wA Wi L] Lithocarpus hancei 4.85 60.00 32.43
I\.At. 2 WH RZEF Neolitsea polycarpa 19.01 100.00 59.51
Allao BT Myrsine semiserrata 17.61 100.00 58.80
2400 Z e Wi Symplocos ramosissima 19.72 80.00 49.86
/MMELZE Camellia japonica 8.45 80.00 44.23
H3i# Daphne papyracea 4.93 80.00 42.46
WP ARZET Litsea elongata 25.00 100.00 62.50
TRV Skimmia arborescens 11.29 80.00 45.65
2600 2 W RKZEF Neolitsea polycarpa 10.48 80.00 45.24
Z el Symplocos ramosissima 7.26 80.00 43.63
FNH-E R Machilus salicina 6.45 80.00 43.23
H2Fk Quercus guyavaefolia 14.29 100.00 57.14
MRk &7 Tlex delavayi 16.33 60.00 38.16
3200 ZBET Ribesformosanum 10.20 60.00 35.10
WYL ZAZ Picea likiangensis 10.20 60.00 35.10
1% 7F Daphne retusa 14.29 40.00 27.14
JI A2 Abies forrestii 56.14 80.00 68.07
W24 Lonicera lanceolata 8.77 80.00 44.39
Ty 3400 -3 & Daphne retusa 7.02 40.00 23.51
" W2} ¥k Quercus guyavaefolia 5.26 40.00 22.63
M. A BETF Ribes formosanum 3.51 40.00 21.75
Yulong KA K2 Abies georgei 70.91 100.00 85.45
557 Daphne retusa 10.00 60.00 35.00
3600 it Rosa sp. 6.36 60.00 33.18
WTLE52k % Spiraea lichiangensis 2.73 40.00 21.36
JEU R 244 Lonicera tangutica 3.64 20.00 11.82
3800 KA AS Abies georgei 57.84 100.00 78.92
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Wi Z. & Lonicera lanceolata 10.78 100.00 55.39

WEVT.454:%4 Slichiangensis 14.71 60.00 37.35
%19 Rosa sp. 6.86 60.00 33.43
JIVEALHY Rhododendron traillianum 8.82 20.00 14.41
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