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2, DL PPAR SO0 Bl 77 B AR S IS AE R . FRATTR IAE B —
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AR, AR B FE X S AR AR R D B R, T Al
A RRFEAERPRSL,  FE o A T AP A5G N 7 R i AR A i) 22 5, DA S
BAZH X R, DU S B SRR AR, B UGEFRYIFE 5 IR
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KO AT BE S IR R -, &5 SR DABRFE (slope)~  [Y1™ & (convexity) . PR
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WG RFEVE DTN 2 FEEAERR LG (BB G 7, P2 s
BT AR B SR EE, 5 B IR ) RS E AR B P A B BE T AR
BT ARAMBEE ARG R Z B B R L E, DA S AEME X
Sl ) 22 S (R A FE AT LU L . Rkt AR SO BT R 5 20ha #R ksl i
TFEHB A ) 149 AN SeE AR TS B R (R HEAR G XA A Fo 0 R, R 4
Bow R FIRLEGNFEEL (Exp(H*)) ¥R =E5 & (S) LA K Sinmpson F5 %)
H1%50E A (inverse Simpson) 74T T =34 2010 S-A1 2015 =40 2 FF MRS
AR R, DA AN 22 5, AR NI 43 i S ) s g et
BEFR, W EEH AR 5 AR RA N AR AR . IR EIR: B AFERTE, EARE N
R 2 FEVE B T B2 N (Exp(H’) ,p<0.01. S,p<0.01. inverse
Simpson,p<0.05), T JEMRE X I8k P Fh 2 V% A 52 2% 57 (p>0.05);
T34k, 2015 AR G AN IEAR B YR 2 AR LG, A FEAR T AR >100m?
(TSI T, TEARE A Exp(H?)EA 2% Inverse Simpson T804 KT JEAR & X 45
(p<0.05): BRULZ AL, AHFT R IAEVE TR T P PR 05 R PR 7 A o
() B 78 AE A K R 3 313 3] 34.6% A1 120.4%, 511528 KT AEARE X 45
N SR BRI TE AR R AR AR AR I S (425 22.8% A 26.2%,
p<0.01), FLyah MR T A ¥ P 485 Foft 14 il A28 P 6o A okt 23 W 285 K T ) o
(p<0.01), TiLEIRME XI55 LRy Tt R P A8 Ao (14 i 42 A 0T A ek
REHREER (p=0.46). LA EERRH: BRI E RYFh 2 R
KA R E R TAEME X3k thoh, MREEA RO 7 HEVE A V&
P A
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Seedling-to-sapling transition in a subtropical rain forest

Chia-Hao Chang-Yang
(National Dong Hwa University, Taiwan 97401)

Seedling is one of the critical bottleneck in the tree life cycles.
Understanding the ecological processes that impact seedling demography
may have great implication for species coexistence and community dynamics.
As seedling recruitment may be controlled by external forcings that operate at
very different temporal scales, linking the scales that influence seedling
dynamics with the actual life-history strategies and passage times of
seedlings-to-sapling transition is essential for any inference on how early
life-history stages of trees can inform coexistence theory. We used a
12-year data of seedling dynamics from a subtropical rain forest to construct
integral projection models (IPMs) for eight tree species. We used numerical
simulations to estimate the passage times and transition ratios from newly
germinated seedlings to sapling of 200-cm height. For most species, their
seedlings required relatively high transition probabilities to fast growth to
escape from early-stage high mortality. Once established, they still had to
spend decades (ranged from 15 to 213 years) to attain 2 m high. The high
transition probabilities to fast growth may related to strong but relatively
short period climate change, or episodic events of multidecadal or centennial
scales. Therefore, it is essential to consider the impacts of episodic events
on recruitment dynamics while making inference of the assembly

mechanisms using seedling data.
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FEPRERUREDRBRHRALRFFERR

ddk 12, ekl F4gr? FyRl
(1 I KRFAPAFFE, i 310058; 2 HiTIFEkFhFH4E 4
A, &4 321004)

AR PEAL) T AR TR T BRI, X T AR TSR
MG S EG R R . TR 7 PR 2 s R R R 3R
XTARMITENER, BABRNESEER. ik, B 7T 5B
A A IR A B FEAABR P 1) 3 A1 R 2E b S LS R 3 . AR P
Ry U5 P THI ARG B2 DA S I b B, SR B KBS R /NP D o0 L e - gk AT
BUBURE o SR 5 BEAT B R S5, 43 ks ] b 38 1~ 26 e KA B 3 (44 %)
i IMURT AR Z2) M T fh 7 PR . 5 R EoR: (D)FEHT A H 1422 3
4IHT, 4708 42 Fh 29 B 40 JB, DL SRR A, b MAST 59.7%.
Horr, RAEMH)FE 14 Fh 1028 £, FAYF 28 T 394 R ()% HF
) A A R R S AU (Pearson AHOGHE R%L: ARAKEY)
r=0.87, P<0.001; LAY r=0.57, P<0.001); (3):IEFH T FEH 2
(0-2cm). FZ (2-5cm)ipv 2 AHPEIR = (Pearson #HICME R 2L
RAFEYIN r=0.93, P<0.001; E AN r=0.80, P<0.001), {H /=T
ETMTHERE (P<0.001)/N LE; (A)TEMTETEEAAR, ®
AAEP R A R AR/ T B2 (P {E$5<0.001); Bl S 05THARIE K,
g7 B R R AR R T RO A OB S (P<0.1), BEEURE sE B0
AL PERS IR, LI B I B A B R B3 R % (P<0.05).
RFEERFW: T Bl X 7 Bt D R A bRk A L3 M7 P ] R 24
HTE TR E, P RS S 2 B I 5 THAR R I 5 10 24 25 4%
AR BACR R R R, 2 ZE T RN K. AR AR R Bk
ARAR A 1 L 358 R A RS2 B AR 58 B R, CTRIAR 2082 AN 2 3D
(RIsZI, AT AT BB AR AR 7 P 8 = A R (R 2
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Variation and synchrony of tree species mast seeding in an old-growth
temperate forest

Yunyun Wang
(Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang 110016)

Seed production patterns of trees play an important role in plant population
dynamics and forest recruitment. Mast seeding, synchronous and highly
variable production of large seed crops, occurs in many plant species and
across diverse plant communities. Two predominant ultimate hypotheses for
mast seeding are pollination efficiency and predator satiation, with weather
conditions as a proximate cause. However, little consensus has been achieved
regarding the relative impacts of ultimate selection and proximate weather on
variation in seed production. Moreover, mast-seeding studies often focus on a
single or phylogenetically closely related species, studies focused on
community with tree species having a diversity of reproductive strategies
were rarely documented. Based eight-years of seed rain data in the 25-ha
temperate forest plot, we characterized the patterns and evaluated potential
drivers of mast seeding. We used generalized linear mixed—effects model to
analyze the relationships between interannual variability of mast seeding and
species’ pollination and dispersal vectors, as well as weather conditions. All
20 species exhibited high variability in annual seed production but seed
production among species were generally asynchronous across years.
Wind-pollinated species had higher interannual variation of seed production
than insect-pollinated species, while species dispersed by seed predators and
abiotic modes showed little variation. Species responded differently to similar
weather conditions for both temperature and precipitation. And the current
spring phenology exerted more effect among species than the weather
conditions of the current summer and season-long lags. Our findings provides
strong support for the hypothesis that pollination efficiency can influence the
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evolution of mast seeding and the proximate role of weather drivers in
producing the mast seeding pattern, but only weak support for the predation
satiation hypothesis. We highlight the necessity to simultaneously assess both
ecological and evolutionary mechanisms and proximate climate drivers of
mast seeding, in order to improve our understanding and future prediction of
spatiotemporal seed production patterns and forest dynamics.

BE_. mEMFHEEE
REMFERT M RHAE-NREH MR TIREESEHHERNTNL

Rith, KBk, ERE, KAR, F&W, Hix
(BRIZARFIRAREESFRLH, 5/RiE, 150040)

FRTFERITARMES RGN EEAERN T, TR IE R &
RG] DhRE M ARSI E . AL LATE IR M AL RY-VE R MO BIE 7T %
Fo WETCRAE I 2 AL S - i Ra bR R = A HEBOE B sh A2,
PR FETRAT I AR AL 35 R G AE A BRASAG O/ SR AR 4 AL At K4
e 3 0 E AR T TR i D AL RV A MR T DB, SR A P A
UM B R RS LR = U, 0 T AR T TR IR % AL RS -VE AR AN
A RIS UAHEOE R, M AR S R IR Y % A RS-V R MR 3
FAARHPBCE R R R TR A M I A K R AR RO S A
SRR, DL e B 0 2 AR TR R

WETRARRN], (1 RS HIFERA M LA -VE AR RS AR oK
L. TSR BT R EEY, (H5% SRR
JaTHES: IR LGRS T ORRAER- . (20 BSR4 T 1 1
CO, i &, K CO, wTREH TAE M R ERRAEMERZ: RE
AL CO2 HEUM B 5 K RAE . IR LIRS KA M A B
Fo (3) MIEFM T T 3% CH, iR, K& CHylRE TS
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/e R ERURTE R E SR 10em S HH: SR CH.L HEKL
HE SRR, BEEEEEE MR, 5EESKREEFE LMK,
(4) T TG T 3% N.O HECEE, K& CHy vlRE TS
TER R BRI R Z T 10em K F#d s SR N2O FFsisE
BHRARE. BHRE R B IR, 5RESKRMRIEIFALE,
(5) MFHINZAAS-TE Ak L3 CO, HBUER S T/KLBEEREFMN
FR: ARG WINZALRG-VE M FA MR L3 CH fFBCE B S SRR TALKUE
ERFIEMR, H CH, HE & 5 FHE EMBF R, REYNE
FEAS-V5 I FA PR L35 N2O HEBUE R S HAM., FHE. SR ESF IR
JER A B2

g5 b, A T PFAE T AR 1 T IR AT M AL RG - eV R MR 1 3

M= AAHBOE R, RN 5 R s B R AR PR A A 5k
I T B D SR R L .

F B 25.2ha LSt EERE RS B 2 B A B Eh R R AR

FRAEL, wF 2, FARFS FR
(1 T AkFAGHFFE, b7 100871; 2 F HAF M THTAL
HEFETHEARETEERF, b 100093; 3 W) ZHE KL A KK
X, W)-F K 622550)

H 2 18 2 (0 BOBCR & L4 R GOy IR B O DRy DX B r i s 1Y) 2
TR, ShZE B AU B 5B A WSS a5 S e,
I AR B S . R RIS BT, BURCSK & i B A
B, TREPHASHERL SR, XAES R OREGZ . I 2013 -2016 4F,
FEUR LU AL 5 B X H AR DRI X 25.2ha e L B I AR AR PR ) 25 i DA
N, BEHLIESE 44 A 20m #£T7, MEFHZLAMENLIA AR, BFTTRURE & X
B A AT BRI R . AR S 3361 AMAHBLH A R, il E5
J& 6 H 12 BHiY 16 Ak, Hrp ik 5 AT 2 MEIRA IS, oL
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N 2 1) 3 NMEBERIFMK IR X S Equus caballus (307 %) &
56 & Elaphodus cephalophus (144 %) F1Z% Bos taurus (139 %), %34l
A B RAR B 49.0%, 23.0%F1 22.2%. X TREAE TSR (for
RH>1000 19 1 FEFAF R (BE) M2 FERE (X5, x4,
XM HGE I . SR BN, BEEMER D 2EERE NS,
MEFANAE 5 -9 HHEMEKRFRIES. XEUARENNE
(8:00-16:00), HEF JFik BWE 8 myis: KAWL H RGN+
(8:00-18:00), 7£ 10:00 & F| & 2l i T 6 ek i (1035 2l v e JU H LA f=
B (6:00-8:00, 16:00-20:00), & je FE7E [F]—Hh s P 3845 B (39s)
BEMRTRE (KX 335s, K4 5758). AWFFLLE RERY], BAHG R
REIE LB TT R A I ) R PRI 5 2K & B 4+, AT AR IS TR A2 AL 1R 434K
[F, FHECTE AR, BUEBEANEN, ERAAL AT T E K,
EREEAE BN Iz HARRLKR, HEZ, NEWFERER, K et
FRARG T FIAR T A = AR ORI R . A TR T U K & 5 8
AR A AR R AL, O SRR NI T 5K 7 0 B A A SR R R
BE AT N REN, LSO (1) 52 e B9 5 1 At

T AHFMEY S TR EYHEEIERTR

% %

(P BAF Iz 48457 %P7, 4L 100093)

As a key ecological principle, host specificity is hypothesized to be a
fundamental characteristic of tree- fungi network involving in aboveground
diversity maintenance, ecological responses to climate change, and biological
invasions. However, there is nearly no information on such links between
host plant and these biotic agents owing to the difficulty to characterize the
most diverse network on earth. Here we use DNA meta-barcoding data
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collected in a subtropical forest to uncover the associations between the
composition and diversity of rhizosphere fungus and 34 tree species over
several environmental, host phylogenetic, abundance and size gradients. We
report the first empirical evidence that soil texture and nutrients modulate
fungal host specialization for all functional groups of fungi. Although most
fungi show similar response to host phylogeny and size, notable exceptions
for fungal pathogens are evident: pathogenic fungi related to closely related
tree species are not more similar than those of distantly related ones and
larger hosts harbor more pathogenic fungal species. Our study demonstrates
the complex nature of plant-fungus interactions, with implications for
understanding tree dynamics in diverse forest.

BH= FEMAE R

Selfish but not altruistic legumes in tropical forests

Han Xu', Matteo Detto? Sugin Fang?®, Yanpeng Li?, Yide Li', Fangliang He*

(1 Research Institute of Tropical Forestry, Chinese Academy of Forestry, Guangzhou,
510520, China; 2 Smithsonian Tropical Research Institute, Apartado 0843-03092, Balboa,
Ancon, Republic of Panama; 3 State Key Laboratory of Biocontrol and School of Life
Sciences, Sun Yat-Sen University, Guangzhou 510275, China; 4 Department of Renewable
Resources, University of Alberta, Edmonton, Alberta, Canada T6R 2H1)

1. In tropical rain forests legumes play important roles both as soil
nitrogen (N) provider and demander. However, we have little
understanding on how legumes balance this dual role as function of their
biological nitrogen fixation (BNF) abilities. How legumes with different
BNF abilities interact with local environment, in particular, their response
to soil N limitation, and with non-legumes neighbors worth further studies
to understand species coexistence mechanisms and guide legumes
intercropping application.
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2. We addressed this question using two spatially complementary datasets.
One is 60 ha stem-mapping plot in Jianfengling nature reserve, Hainan
Island, China and the other is 164 25>25 m quadrats that are regularly
located on a 11 km grid covering about 160 km? area of the reserve. Soil
properties were measured from all the plots. Natural isotopes abundance
method was applied to measure the BNF abilities of legumes, which used
the reduced fraction of plant N derived from atmospheric N2 (%Ndfa) as a
proxy.

3. We analyzed the association between spatial distribution of legume
species, soil available nitrogen and phosphorus contents and then related
this association with the BNE abilities of legumes. The local species
richness differences, around different focus legumes, were also plotted.

4. We found that legumes showed clear positive or negative habitat
preferences along the gradients of soil available nitrogen contents and are
significantly correlated with the biological nitrogen fixation abilities
themselves. Five legumes that occurred both in the 60 ha plot and the 164
25>25 m quadrats are clearly segregated along the gradients of soil
available nitrogen contents. Relatively high legume abundance was
observed at intermediate and high soil nitrogen contents, but strongly
mediated by phosphorus, with lower abundance in phosphorus-rich
habitats. Furthermore, there are more neighboring species richness around
three focus legumes which were positively associated with higher nitrogen
habitats and BNF abilities, and less neighboring species richness around
four focus legumes which were positively associated with lower nitrogen
habitats and BNF abilities.

5. Synthesis. Our findings indicate a clear habitat preference of legume
species associated with soil available N contents in the study forest, which
can be attributed to the difference in biological nitrogen fixation abilities
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and N requirement thresholds of legumes. Common claims that legumes
tend to perform better at low N and high P habitats are not supported by
this study. Legumes are more soil nitrogen demanders than providers.
Legumes also do not necessarily improve neighboring species richness but
do increase competition abilities. As a result, the importance of BNF
abilities, N requirement thresholds, and soil N environment of differing
legumes should be considered together in real forest intercropping
application. These results also provided clues on how rich soil nitrogen in
the tropics was built up by legumes.

Keywords: legumes; emander; rovider; habitat preference; selfish;
soil nitrogen content; spatial distribution pattern; species richness; 3*°N;
natural abundance method

Scaling and power law in forests

Jiangshan Lai
(Institute of Botany, Chinese Academy of Sciences, Beijing 100093)

TRBORAES I AR — . FIOEFAIBEE SRR Z
A DA BRI IR, Banfhmfhee. Rl A KRR A EEE,
Ve B UA BN L RRHUAR RAED B AR R, MG TE 22 FIEE 2 A P
ot TR Rl A K TS HUh TR R . 45 RR R X Sk i 2%
PEAB TR BEAR T AR LR PEAR Y DAFTPE 22 250 > 20 X 20m FRIARAR /RS s 1)
30 AEMEHE Sy LR, BRAF mass-density Z [AIFI TR K Ry DL TR
HUBERT RS o T8I AR PR AR A AT T MR N AN
5 % 2 1A R0 AT , I T BCIREHE 30 £E f W W B5cHa 1R S 96 IE 4 S 45 2

KA TS, FEEK IR Taylor law
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it BEEHI RN 22848 5 S BB FHES T

)'Ei‘g, %‘/‘%
(b BA X AEm A, & 430074)

15 A 2 AR AR RELAR S5 B M 11 B L BG40, O T 40 AT S R 1 b
T8 i VR AE AR AR AC IR 25 (8] 43 ATk J=) S B RFAIE , FRATTAN AR 221 25hm?
7K A WD REHE T Shm?(x: 300-400 m, y: 0-500 m), %HEIA (5845ET:,
K EAA>10em, S5/KFHFM<45 B SHTiAE. 450K, shm? #f
M FEITEAFEIR 181 4, E 43 MR, KB 17 AR GESRERL R
MR Z), 34 j&: FHER 14.97cm; FIKE 5.24m; 255
3 J{ImE (129 ). BRI RN, BURIERHWN 2B 510 A, B
INANAFAE B B (0 AR B OB

p BHRMESELSREENSTE
2# % Y, David Zeleny
(1 6BFEKX ﬁ‘”ﬁmﬁfr AT FRM, 26 KE AR
A TR, 64L)

S g

(oo

B ZFEHACKRMIX Y, WP AR R AR, WA R AR
YK EA3: ] (community assembly rules) f)SCEERLIIE 2 — . FFHIR
YINK B ZFEVETE = 26 B AN B b X A, S 2 PRI P RV i
WX A, HEtRARERE R, FR, YRR R A
AR DX A BRI A9 AN S8 R - R AR S A G, SR TT ZE AR 46 BE AR
MR HLIX, PRl 2 B AR S AR B R 1A S 2 ], AHOGPEAR T i 26
AEERIBIX o X PP o AT B R N IR A FIFE AT ML X, A EVE 1
RV 22 R B DR B gzt . TSI A G IR, BRI B 2 FEPER
HEAK. TERGITHLX, R DU 7 A A v TR A3 U AR 0y AR 1)
M, VIR EIDENRRE, Hi B SFEMEMEE . kA
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Rk A 22 BB 7 AN 2 AT B 22 DR I 7 ) AR D S DA B b 3 X3 )
AFTAE, XMz —SMERILSR, WEREL B 2RI LR
TR IR AR RS 2 i B . AT R AR 7E B 2R G5
PRI AT, REFRAR B 2R E R 7 &

R FAE BVEIRERRPE LR E T 10 MEX B MEX N EH 25
AN 100 P ARBINX, 31X 25 NRNXIERCELE 1 AR F .
XH AR EEARRT 1 AR HIC S FoRIF S e #IM, 15
PRl (R 5 b, B 7 R TR AR DG (R BR SR R DA S M W IR i R 2 o,
BRI 2 1 5T DA SRR NG 3 A R 5 5o A X R AR I 250
AR, B 2600 AR, 10 MEX T T S8R E LR EA R
FANEI L Ry 1 S Fa AR AL 5 T B & el VR A AR

SR BIREHFEIX Y Whittaker B 2 FEVELERARMLEE B I TG 221
AL, AR ZFEIE M E A M B R R DR MRS, 3 AR
G BIMASE ZH B 2RI EEUR. RPN R A e F FE T
DAREDX RS R 110 R PR o v BB, MR R it s, MR T
BEVIFNH B M Re i, R MK XRS5 AL IRAT 5,
AR B RN AR, IRA TR RS RN T BURE 576 B DU
XA R E RPIRES, MEHERIERBL T B ZFEMEAERSERE FHAE
BRI,

BN ZH SR

Functional and phylogenetic temporal turnover in two temperate forest
in Northeast China

Shuai Fang
(Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang 110016)

Whether deterministic or stochastic processes dominate temporal turnover of
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community composition and which factors have significant influence on that
turnover, have been a central challenge in community ecology. In this study,
we focus on temporal turnover of functional and phylogenetic composition
using fully mapped data in two large temperate forest plots at different
successional stage. We found that 1) functional temporal turnover rate in
secondary forest plot are higher than old growth forest plot, while
phylogenetic didn’t follow the identical trajectory. 2) deterministic process
are the main process for both forests and size classes. The functional and
phylogenetic turnover are mostly lower than expected at late successional
stage and higher than expected at early successional stage. Moreover, the
functional turnover of two size class trees have contrary tendency, which is
higher than expected for small tree and lower than expected for large trees. 3)
biotic factor( e g. basal area of neighborhood ) play an important role in
influencing functional and phylogenetic temporal turnover for both forest plot.
Our analysis suggests that both functional and phylogenetic are nonrandom
when compared with null model, but the dynamic trends may be different
when considered ontogenetic difference. Thus phylogenetic and functional
beta diversity can provide insights into the mechanisms of local community
assembly.

Secondary versus original: associations of species diversity and
functional diversity with habitat heterogeneity in two subtropical
evergreen broad-leaved forests

Zhong Lei, Jin Yi, Yu Mingjian”
(College of Life Sciences, Zhejiang University, Hangzhou 310058)

Understanding the relationship between species and functional diversity as
well as their associations with habitat heterogeneity can help reveal the
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mechanisms of species coexistence in ecology. However, these interactions
have been poorly studied in subtropical evergreen broad-leaved forests
(EBLFs), especially comparative study of secondary and primary EBLFs. In
this study, we analyzed traditional species diversity (based on exponential of
Shannon’s index) and functional diversity (as measured by Rao’s Q) in a 9 ha
secondary EBLF plot and an original 24 ha EBLF plot in China. We
compared the explained variances of species and functional diversities to
topographic variables (elevation, convexity, slope and aspect) at 20 m <20 m
spatial scales. Species diversity and functional diversity were found to have
different distribution patterns among the two forests using spatial
autocorrelation regression error models, with functional diversity better
explained by topography than species diversity in adult (DBH > 10 cm),
young (2.5 cm < DBH < 10 cm), and sapling (1 cm < DBH < 10 cm)
individuals of the secondary forest and all, young and sapling individuals of
primary forest. To species diversity, young and sapling individuals in the
secondary forest had significantly greater association with topographic
variables than the original forest. To functional diversity, only adult
individuals in the secondary forest had significantly greater association with
topographic variables than the primary forest. We conclude that species
diversity and functional diversity have different spatial patterns, and that their
associations with habitat depend on the life stages of the woody plants and
disturbance history of forests.

B EERR MSAP iRICHERE TR/ O
x| 1
(P EAFREatHmRA, M 510650)
A DAL S AE RO T BRORT O S PR IRy 52 ARS8 R 5 228 (R AR 2%
HEIE R RE AT BT . BRI, RAETEFR S TR RS & o it b, J8
Tk PP A A S R PR A& AT ONRHE AT T, A R L R B AR
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(T EIIR FOUI b B (1) A FE o Dl e AR R A P R A4 22 e R A L0 7 i S 24
WEFEILIR, ARITH DAr A ST 20 ha JKFEH A BEVE E P e
( Castanopsis chinensis) SARF 7T A4 AL, N SRR 18 A B 2 A6 1k
(MSAP) IX —FR VLI AL FFAERT VR TS5 3, /B Fh A TR 2 (R B 4y
AAREAE, PR L PR Y T i 3 I 14 AR S 5 A 5 DL R AR By BE R BY B &R
5 7 SR A% A ST I P A R A, IR N R R R T ORI R
BEAEHLAIFR AL TG . 1SRRI 45 U R
(1) WFRAE R BB B A i) DNA FJEAL 2 Raest . el @ —
AMEAE R B BRI A ORI G SRIEATSE060 . SRAR 2 i ik
i T A [A] 5258 == SR HC DNA. FIIH F-MSAP B HA R & & B B
DNA FEEALIKS- AT AT, SR 716 Hi 1K) 8 X MSAP 5I2H4A, A
AL 2828 N, 43R 3377 A4k . AT DNA AL 1B
L 51.13%, %) DNA HIALEM LGN 45.9%. SCEER], &
R —HHR G RM D, (HEMAEAEKHBIAE, DNA HEALK
KPR M ESGFEE T SRR SRR E M, R R
) 5 A28 A DG AN B
(2) W FESIT L HE SRR AL A S s ge . R 20 &
BURERL A, AR RIS 500 AN/INFETT,  BEANA HESER A T - BEA L HL
—ARHESER, JLARE] 377 ANMHESERRE. RAH 9 XTSI A TIE R Y
B, F—FRHAARSIMAEGYT ME2EMA—F, Hhslwds 3-2
( EcoRI 3+Hapll/Mspl 2) ¥ 3 £ & M & & . Xt 5l % msl
(Methylation-Susceptible Loci) 43 2 &M EEAEGLE] T 100%, (Hi2H:
SFE14%F nml (No Methylated Loci) (K312 A A X SR AR, {HH#S
REILE 80% /i Ar . HESE 377 ANHEF RS, FH 9 X5 HHLAR 2 el S A7
468559 />, o1 2 229651 A4, 11 Y 113705 4, 111 &Y 125203 4.
SEXRERT SRR RT DAY G HY 138 (468559/377/9) /.
(3) MSP HiI MSIP /™5 B 1 2 A% 22 FE I 455050 1) 2 0.5968023 F
0.1379761. W3 Z [a] (1) wilcoxon FRANEIEE 1) P < 0.0001, &7~ 5h8 Ll #E
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SR R RO R L Z R, MSP 5 MSIP i Mantel #5615 5
r=0.3119, p=0.001, /KR EfLA T HRMBEA 7 B EH G, B
T MSP 5 MSIP B f B 4EFE, iH UPGMA %2, MSP KEBUEHN 6
2%, MSIP AT LLER K 5 25, /F MSP 5 MSIP 45 [ 5 i3 #H BSR4 1) Mantel
K56, 531 MSP 4E [ 5 Hb FE4E [ 1) Mantel 4536 r=0.2663, p=0.001, MSIP
SEFE 5 M0 FE PR B AERE R Mantel #6356 r=0.148, p=0.001, B R A& UK
R 825 3 2 AN U o 5 e B2 R O ) R D P 2SR o K HE S (1) 2. DNA
Bl 26 5 5 RS R T person AHOG BT I, HAELR Sifgd. LIS
IKEEFN e R S A DG AN g, 1T AR AR S R AR AR R AR . T
B R ARSI R S HESE DNA FIELR.

B -E A EX RIS &M A 25-ha FE SRR

T, AR, KER, R, AL, L
(P EAFERX B R, XX, 430074)

T T -7 By I I [X 2R 0 Y I i AR 25-ha FEHBEE T 2013-2015 4F,
AT Ze 0 vh B 3 CAOR B R B S5 2 W s W AR AR S R G0 9 1 Bk
BIIFE XL BRI XA, A E N 33.69N, 107.82F, J&ii-
AR AT XV R AR . FEHL RO A XS P22, P3N 1550m,
BONEZE 120 m, SESR 11.5°C, FFEKE 924 mm, FHE KR
1086mm. FEHiPICE A LS KK, FEit A A S (DBH) =1cm A
A 119 B, HAFRAR 90 B, /NROK 18 M, FEKR 11 R, SRIET 34
B} 65 J&, JSZAMEECH 63932 A, FEHb N R4Sy 142 om, ~FHlAE
8.56cm. FEHIARAMEY FEHFE R MR MOREL LR ERSEH
B, DL R B KRR (Quercus aliena). JKHi4EMk (Sorbus alnifolia ).
Hl#R (Quercus spinosa) . VA% (Pterocarya insignis) 4. 2015-2016
FEIF R I B4 1 E 135 MR A 7T5em X 75em. THIA A 0.5m?
IR USSR ZR AT P ATEENAS RN W& 405 4 1m X Im FI4)
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FEITHEAT R IR I G S A M s 5 - R S I8 X v A 24
ZRETELERFILE] AT LT - S A R I DV i ] AR LA B 0 A S 2
EWF I

REEW: R iR, VIR e S

R R B M (ER 32 AR E AR HFE

R, 2w, WHF, REGF, Z0E
(P BALF A R A SFFLH, KV 410125;% B4+ R RE
W AF A Z AN L sE, K 410125)

6 P S0t X St P T 2 A Vi Dy s B s v Pt il VRS AR
T8 E RO R 2 S M 2 AR AR R, AR B R A5
ZFE. WRHAE R FEE . BRI R R S ARIRANE 2 ORGP X8 1)
JSC PV SR S T i VR AS RO B AT R R R TR EsCR . AR
o1 B 5 P B IR AR PR A TP X . 2014 4E 2 [ CTFS( Center for Tropical
Forest Science) FRELEAR E K HIRRY X AL T 25 ha (FEHE. ZFEH
4 DBH>1cm ARAEY) 254 F, )& T 64 B 161 J&; ML MEEHTNy
11,0370 #k (& 0y 14,4679 #5). RN A KAL)y 115em, Pt
N 4.14cm, BEEBITHFY 19.66m2ha. MK H) 15 NSRRI
A B AMAELT) 78.46%, FifA Bl 100 F, 5B FIEL 39.37%. B
et e o RUF: KAV ARG 28] <. Fithpy 82
fH>1 FIRFIA 25 B, 7 S Fh AR 9.84%; H EH HEA /T = 4 Fh 4331
F& /N E 554 (Cryptocarya. austrokweichouensis). 48 1 5 (Itoa orientalis)
A 44 (Lindera communis) o F#0HH LA B AE R AR YY) 204 Fi 34309 #k,
$JET 51 FF 127 &, v o) b RS A AR R SRR 80.32%,
14.42%, 78.88% A1 79.69%. U4k F 3 WA WRE 4k v i [ R AL
MM RRES, BEVERARRE, BEHRE, BT IR AR v
SRl TOURR R 5 5 S T -l VR S PR P LR RRALE

RERE]: VMG RREEH: W aRTE M TR IR AR R
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TG AT MR REESHEE XRS5

K, K=Y, xR4g, 5 F-F
(P BAF IR 2P, L% 100093)

RS A KSR AT AN B LS5 R AL RS o ThBEPEIR PR e 2 5
AL PR U T REVEDRBE R 585 J5E 7341 h 24 76 1 42 (B AR VAL i IR (R RFALE
SH. DA TR VROV IEAANS, R DRI OCHR 70 AR AR
EAAE SR TP T A B, Sz s SRR 32 S RERER R &
e P R AR, S WURE T AL 22l 55 A T A LR A IR 9 2 2 e e
RARMIEAZ A o FATUSCER T hy FH LU W 3T 5 ¢ ] I AR AR 3 2000 22 R
AV IR R, AR A AR, RBUE . R, BEE
B X ER AR, LEE . WEAEIESE, A1 TR 2
SR ADIRETER RS o S5 R R T WA R) 22 5 5 o A PR F e P
FRFH A, KR A RVE T, DUAYMIE & AT RO IR,
FhlE)SE IR, EH SHEOE GRS, Bk, B kA
e P2 B LA, R PIE I RGBT, (HRMEEREII S
DTSRG L NFEE -

BERASHESN: BT RABRNSHENEIRE

E e
(bPEAFZ LR ALSA, YMm 110016)

FELA) A3 ST 0 2 R A v PR N Ty i 7 B R o 7 SR )
PR, iy IR = AT SR T 2 BE AR [R5 2R B 25 A4 . BF T
FOMATE AT AN R s A5 1 B 1 BRI Bl T n s A e i ik 2
PEAEFRFINIR . X, FATHRI I F 1L 25ha T AR AR sl Ak i 7 e DA
10 SRV A 20 1 AR IE A LA 2E A o FE ) A i ST
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s JA s T SCERAEIR SRR IR IR 1A ) A2 S A 1 o T
1% SR AL B A S AR IE AR AR R R AR, B R A0 A
A% R I RS T S0 AORS JR R 75 -5 A A A A 3 SLAT 300 1 [ o ] f 3 5
ML A — 2. SRR IR AL i SR R4l i 8 B 5 4RI R
A BZ LRSS, R T A R ML SR IR G A4 . 2B i 2]
JOY LA JR AR b A AR 8] (8 IEAH SR A AE R, 0 H AR 1R 4 i 4
ARMIERE A, AHSCHREEA I T B BRI AT 304 AR R BT X
FPIEARSG: SEBT B, KNG U3 R AHR, SIH A b
AT [F)Ff ) IR A B BT IR (dbh > 1 em) R [RS8
T BEA, 150 B TR TA] FR) 07 2 A 20 RO A A T EL SR A 47 8 P2 1 20 1 T oK
VT[RRI o BT 3 OREH T Bl A S A X S RS
A FARR MRV, fE 0-10m RUE B, 7 13 Wydh R R 15
LR, IS JR) 5 R A AR AR S AT YIFRD ] A ] 8 972 P ) 2 4 AR — B
S, BRATTRA 45 SRR W [R] il 8] FEE 1) 240 o A i S AT P A 0 1 T T 2
TR AR AL 1) — A BRI

RE 20 AEEHAEB NG BEEHARR

£EF, LRR, A, THE, LBA
(1 £RFWERF AR ERFEAF SR, L 200241; HTREAKESRZ A

B RIS AL AM A 5L 5, L 200241)
0% FE i 291838 (Negative density dependence hypothesis) - E iR
T PR S A EEWE S (s MY . SR )5, [
AR Z TR A A AR AT N . T 0% B RS S Bl o TR P AN %
GG N, SN R B IRV T Rl A R RS TR
BN — o SR AT AT I8 T BT B e B BOZ B 5708 FE i 295155
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Xof T 87 B R ) A RO B B R 8 7 A s e ) R S A 2 b BRAIIX —
YT B 5 R 2 — 7B TR = O T 70 R ) 40 e o o 2 () RUBE (n g
I R NS R L e L VO S 1 P N W £ M I = o
KE1 20 AWIFEH 5 4E (2010 4EA1 2015 45) [HshSFEH AR, RIS
& R AT T A AT T R AR EC ) £ R 2D ) 25 TRIAK Rl . A5 R
R L TEARBEE T, 008 BRI 203 A a0 AR A AR N IR R il
2) fEANRE b, BERIZN T MK EREA EG . 3) ANEY
P2 B G0 EE R L E RN AN . 4) FER B B, 98 J5 1 I b 5] R AT
AR R AR ORI 7% FE R LI ML HEAN R ) M . o EEMRE, K
W IE T IR SR T R RS by PR 670 1) 240 5 R o o e 482 4 ) RUBE AR A T R
B, N AR SRR KT I U BE R 2958 B . fRREI A 2 BEAK R 2458
T H A

The strength of density dependent mortality is contingent on climate and
size in a tropical forest

Xiaoyang Song* 2, Daniel J. Johnson?, Min Cao?, Xiaofei Yang!, Xiaobao Deng?, Jie
Yang#
(1 Key Laboratory of Tropical Forest Ecology, Xishuangbanna Tropical Botanical Garden,
Chinese Academy of Sciences, Mengla, Yunnan, China 666303; 2 University of Chinese
Academy of Sciences, Beijing, China 100049;
3 Earth and Environmental Sciences, Los Alamos National Lab, JH495, Los Alamos, NM
87544, USA)

1. Density dependence is one of the most important mechanisms
that could maintain high species diversity at the local scale. For an
individual, the strength of density dependent effects may shift over
time and with climate which may alter the relative importance of
different neighborhood interactions. However, most studies of
density dependence have focused on a short-term survival, the
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influence of climate on density dependence over time has rarely
been studied.

2. We examined annual variation in seedling survival with respect to
conspecific neighbor density, heterospecific neighbor density on the
survival of seedlings from the tropical forest of Xishuangbanna,
southwest China. We then tested the correlation between the
strength of density dependence and climatic conditions.

3. We found conspecific seedling density was both positively and
negatively related to seedling survival depending on the time period
sampled. Heterospecific seedling density had consistently positive
density dependent effects and the effect of conspecific tree
neighbors was consistently negative. Moreover, the strength of
density dependence varied over time for all variables tested.

4. We found the positive density dependence caused by
heterospecific seedling density was negatively related to dry season
precipitation and negative density dependence caused by
conspecific tree neighbors increased with the increasing
temperature.

5. Furthermore, the strength of density dependent effects are
seedling size dependent, large size seedlings (>20 cm) showed
stronger negative density dependence caused by conspecific tree
neighbors, but weaker positive density dependence caused by
heterospecific seedling density than small seedlings (<20 cm).

6. Synthesis. Overall, we found strong evidence that density
dependence of conspecific and heterospecific neighbors varied with
the dry season precipitation and annual temperature. Our study
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highlights the possibility of changing climate altering the strength
of density dependence, which could result in species composition
change and loses in species richness.

B4 E SRR TR R

IRZ, #HEHA, WA, TFE, LEA
(ERMEAY EXEAERFFR; HILRERMES R GERE S
WL B 7 3D

Toft 6] 5 28 5K 28 AN D RERFNEAROBORIBE 22 3t Y T HEWT B S84 9% R A]
MEAF R399 o IXLERT FTARMI T — DA MR BE GEF AR IEAR U -
SRR OR ARG BT RERS ILBAR LA D, FORR ) AR AR PR . Bz
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Temporal variation of competition and facilitation in mixed-forest Funiu
Mountains

Ting Wang
(Henan |Agricultural University, Zhengzhou 450002)

Based on census datasets in the 1-ha coniferous and broad - leaved
mixed forests in Baotianman National Nature Reserve, individuals
of the dominant species Pinus armandii and Quercus aliena var.
acuteserrata were divided in different DBH sizes (little class, 1 cm
<DBH< 5 cm, middle class, 5 cm < DBH < 10 ¢cm, and large class,
DBH > 10 cm) to discuss competition and facilitation effect on
individual survival. The results showed that (1) Density-dependence
exerts important role on Q. aliena var. acuteserrata trees whereas
little effect on Pinus armandii, which is due to higher mortality and
few recruitment with little class Pinus armandii trees. (2) Q. aliena
var. acuteserrata and P. armandii in the same classes showed
significant negative correlation. With distance increasing,
broad-leaved trees showed excellent positive correlation with other
broad-leaved trees, whereas coniferous trees displayed strong
negative correlation with other broad-leaved trees. (3) P. armandii
received more intraspecific (58.5%) than interspecific (41.5%)
competition, and large class P. armandii (DBH > 10 cm) had more
intraspecific competition (about 90%), little class P. armandii (DBH
<5 cm) showed largest intercompetition (44%) with broad-leaved
trees. Our findings contribute to understanding mortality processes
in conifer-broadleaf mixed-forest in Baotianman National Nature
Reserve, in which competition is thought to be the main driver of
forest dynamics with higher rates of mortality.

Keywords: mixed-forest, density dependence, competition,
tree ring
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ST R M- LLAR R AE M AT T T ARG S DL 2
KT
(RALtk X%, "5 /RiE 150040)

PEARSET R ARMAEVE SN A I B Z AR, AR S,
T BEPIRHICAT IR A B AE M A LA/ LR TR 9 hm? SR ] 21
PR MRS HEIAE RS AN A R, SR 2005-2015 45 R AAF 5 2
A SCERIEIR G AR K SO BN BURE RS ik, et AL AR iR R i
7% 10 SR TE B ARAAR KA ok 45 RRY], VB TR RAALE
T I RNAT AT A5, AR AR S 2 0 A0 A% 200 ol 1) 22 57 O 301 »
[l 808 % DX 7 0O 0y o 1) 22 55 K AR A TR 7 2R, DR A X 22 15
I J 1 AT e AR I % AR 7 (SR DR s MRS TR 6 B A A4 R R A A 25
[ AR S, 2 T R R M AR 00 2 [ A S B A 5 i34 v JBE DR L
2 (A S KT S DR 20O, e A B B A S5 4 T A
ZA IR

R A R TR SR S AR AL &

Ik, FMESs, AL, @iEA, TH, Uk, XHB, ThR
(" Bk B Ry BAFR BB AT, J Btk 541006)

1 75 A W e (Karst endemic trees) XK & 4 45 A& B it (Exclusive
calciphyte trees), 2 i B id B, HAY &) R A A7 T S0 v 205 O B 2 15 P At
P, RPEHTRF AR Z ARV BRI 5. H AT MANE 2R R RS
AR5 AT P SR AR T AL . AN FU I TP 5 X
W TR MY AR 15 A EUREHh, DL 60 Flt 25851 Ak B kERE A B FlAN 163
Bl 42159 Bk AR o R M AR R, DURERR MR BRI AR K
VIR R TR AR &, A DU BB 4 s [al B A, DA o
FRREA M H UL 5 2 4ER SRR A (0 AH G, IR W B e A Rl S5
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AR I AE R AR P I A S L A B . B S S5 R o, fEHERR R
T HURBIFEm G, Wk, B AOMRERE. A AR
T CURJAHI B w2 A AR ST RS IR
TR WA ARG IR 1, S80S R AT AR 1) E B 3 AT I 2
SO o T FCUEW] T W SRR R A AR SR AR A P BAT B 3 0 A B i
PERVINE s SCfF 1 A2 AL 70 4 R e SR e A7 R Aot 5 A1 A b 30
SEA7 I LA

FEH R B 45

CForBio: a network monitoring Chinese forest biodiversity-progress and
perspective

5 R
(AEH KF, 545 010021)

BB AT E IR KRR A 2 R S 1 T L
St F B AR S AERFLE], T E AR AR 2 R I 2% (CForBio)
T 2004 EREBHE. 4R, CForBio fEit 2 12 FHIWF 7T L EAET/ES
HR IR T A AR TE S5 M S, G0 2R BTk I | PR e 2R R R R . TR,
BATEI CForBio ARKFTE: 1) 7ERFRCIH AT ER 7 FIN, #E—5
TR H A AP RBE AR 5T, 2) R TTAIIRE R  RRAE 2 e R
SERY L THRERIREIA; 3) VPAG SRR FRARBFIE AR S540 L ThRE IR
Wi; 4) ) FH 3 BRI AR S A 4 M I 5 0t AR A W 2 R M Bh A R 4E R
Bl
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PR R R SR 101 B AR AR

A FE
(P EHFEBIUR AT E, =HIHE  666303)
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[EEES
(P BAF 2B R PT, b7 100093)
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