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REMERHE

Using waterbird telemetry data to support freshwater wetland
conservation in China

Cao Lei
(Research Center for Eco-Environmental Sciences Chinese Academy of
Sciences ,Beijing 100085)

Despite attention focused on coastal wetland loss in China, freshwater
habitat is also subject to rapid loss. Declines in migratory waterbirds
overwintering on Yangtze River Floodplain (YRF)since the early
2000scontrast the favourable conservation status of the same species
elsewhere in Far East Asia. Evidence suggested that factors away
fromChinese wintering grounds could contribute, but we lacked waterbird
flyway definition to understand where along their migratory corridors these
species were potentially beingimpacted. Recent deploymentof over 2000
telemetry devices on 42 waterbirds throughout Far East Eurasia confirmed the
YRFs outstanding importance for wintering cranes, herons, ducks, geese,
swans and wading birds, breedingfrom western Yamal (70E) to Anadyr
(180<E) in the Russian Arctic, throughout the eastern Russian taiga forest, the
Mongolian steppes and temperate China. Unlike farmland-feeding
waterbirds in Europe, North America, Japan and Korea, telemetry showed
YRF waterbirds are prisoners of their wetland wintering habitat, trapped by
economic development, disturbance and heavy persecution. Continued
wetland loss and degradation has therefore affected all species along their
migratory flyways. Specialist-feeding wintering waterbirds are increasingly
concentrated at Poyang Lake (PL 29<9%°N, 116°17°E) because oflarge
inundation area (1,400 km2), exceptional water quality (the “last pot of clear

water” in the YRF) and nature protection measures. Telemetry data has also
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shown how recent proposals to construct dams around PL will affect water
level recession patterns and waterbird feeding at the last major YRF wetland
of global significance, necessitating swift action to safeguard the site and its

waterbirds for future generations.

H B EF AR S AL S MR B R 26 5 I i R

EREEN
Ch E R B s 7T, bat 100101)

Xt B AR S 2 FEVEREAT IR TR B AR SR T ORI AN BE
VT FPEEA AR OIAT o 3T 10 2R, ZDAMHPLEAR CLIZNA i b
AEHERN ) CRAARIESE, i 28 A RN SR soR, @idix
BRI T KREMNE st LGSR . HET, ZLAMINLEORERE
B AR ORG DX B A Sh W AT 7S 21 18 B, AR o 1 B AR S
DB TR o B0 R E B AR ORG HZL SN AL AR N I v i s F) - il AT
HLil, 454 Sino-BON 53¢ 2 FE4: I I 4 4 s B v [l A= 4 el Oy X B 2R3
Wz M R St , AR AR EERLYE . B2 wT FeA O i
ST 1 BSR4, D9 LU K2 e O AR 1 B AR ORGP AR R i i
PARAE Z FEVECRIP IR T AR I

TR R IR B IR LS A M 2 R R TR ) AR ARRAE
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el BRI A TR, K P R A 4l B PR A R E A e SO A
TR, HRHAMG EEERE. ASMNE. FELE, £HRK.
Pearson tH <50 A1 Spearman FRAH AR 5055 515 40 M 2 B SR A 1 AR A
PAFPE SRR GRER: KEFEMAK 8, HFE LM, HEHLGE
LI 5 i KT BRI RSO S A SO E S SR R
THZ, KEAESMM (Bi=2.40) . FRAESMH (1.60<Bi<2.40)
FZEAESAA (BI<1.60) MRIKE 4 Fhy 3 FFN 1, HRUKIKA 4 F.
5 Fhfl 2 By KFEAESMESEE (Oik=0.6) MIFTEL G S M £
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K06 % 2 RAK KL N 9.1%. 18.18% 11 21.82%.

KRB M, A FIREEE; G MR LA
T ARARTH 25 A 3 ) 5 5 B 0

AN, MR
(LA FE ok 2 B U R 2 s AL B A HT AR A 2 T RS . PR AN 6663035
2. 75 PSR AR AR AL A 2R 48 B X BT AR T e PEXURYY 666303)

A RETE IR AR AT TR A, R PN BN 2 R ORIt
JERIA BRI AR IR Be i bt 7O 5 SR AL e af A,

27



5 = e [ AR 2 HEVE IR 2

Fir S HARGE B, T RIS N3 T S lsm, FRE—F
IR N B P SEAETIE TC S 5 8 TR BN M) R R A AR S R E
Mo 2015 ETFLR, FRATTHE S LE b R B V0 XA Fivy R ) el 1 ST 1) 3
111 20 AWUKAEH, AR 20 A WORFEHE, PUXUARGN 20 23 HKFE b DA
JeZZH Khao Yai [E %A A Mo Singto 30 2 i K REHb3EAT 20 4N H AL
FURE AL SRR A,  [RIRT I e T AN [RI AR b A A 4 SR SR 3 21
FR SR EAT N TL . A, TE AT PEXUR AN E K 4 B SRR X FN iR
T ERFERES XK 17 D 1AW, BT T RELRE SRR
AN AW 5 B Ak . AT, S& N TN, Z4ME
FARFN R E 2RI, SRASBhAS MR & i S e, & AT
FRARSH 2 MR WA 1 X1 28 0 1) sl 22 e 0
RERE]: ARMFEHL, 926, HK, FEMKR

o B AR AR R AR SRS

RN, KRR
(P A T 272 e BRI T2 AL B B SR A )~ T RSB, kst 100093)

fRig e SREE ML B, R R, R ER. R
LS Ua AN EEAL R, R4 AR ES RGP AR LA
KAEF A HERVEM . ASCET 1 25 10 4Fx J [ AE g 75 A K, 7>
B 7 B BRI BRI S AL s[RI, {3 1 3R A 1 AR ) i
HEA G OUTEAEN R e, R T IE R BRI Ry SR .
I AT B BRI TR 0 ZAEE IR, 15 AR N o DR B I = 1) AR e B U
55 R T BEF FE AR e R A BB A TSR B AR o

RERIA). fRME, REMENE. DAL, fRY, M

28



5 = e [ AR 2 HEVE IR 2

W R L ARSI B B B 24 BT

o, R BN, ANEL PN ARRL BERL TR
(1 E R R AT, R, 610041; 2 WIFS )AL EH R RAEIX,
ZHH, 427100)

WRYFEE Z R 4% R BT 7 R0 0 5 A5 01 E R4 5k
o TERTA AT, PIMETE S KRGy isEs A v B EH
BAOMINEE. AW CO R R PIEShNE F %, XA
VIR B AR R AT TR . BRI, FRATTAIRIER 2 =i
POEHLUT 10 %FELk, TR 2017 54 AL 6 H. 8 AA1 10 H 23 jilx i
RN RIS IREAT T A . S5 R, WIS AN R Y 2 A AR
AL AREIR . IR AN SRR AL SR o 0 e rE e . AR R
W R e . MDA BT AR A AR ZE R, 4 HL 6 AL 8 AF10 AW
PRIAYIFN > A AE R ST . M, SRR . AR, 3R
TR FIA P PR 4 R 52 B S A e e I 7 i R g e . Ak, JR
AE R DR+ E ZAEREE AR A s g, HARE & R s, w]
A5 R F LA BRIGHFRABE . (<1500m) F i RoRe 2k v s e 1 A 455 57 o
WA MFEEELE 6 M 8 A iR, FNKZHMsY =K
TEIRBEWINE MR IG5 . SR, AW AR T KL wsh
T R RN AL R i 2 AR SR, FEUE A T X P AR A R 3 B2 B
AR SRS R AR A R 4

REER: PNz BHERSR: SR YR E

H EE B A IEAT 30 B 30 A 2% BT S P

TR, LT
CH [ERR S B R AE DB BT, R 610041)

FE P AT S I E = B SNl BoiPh g SR FREW
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Restoration thinning impacts surface and belowground wood
decomposition

Weiwei Wang, Deborah Page-Dumroese, Martin Jurgensen, Chris Miller, Joanna Walitalo,
Xiao Chen, Yong Liu
(Institute of Botany, Chinese Academy of Sciences, Beijing 100093)

Forest thinning to protect the soil and improve hydrologic function is

used to alter stand structure and increase residual tree growth. However, little
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is known about how surface and belowground wood decomposition (i.e., soil
process changes) respond to aboveground vegetation manipulation. We
determined mass loss of three species of wood stakes (loblolly pine (Pinus
taeda L.), trembling aspen (Populus tremuloides Michx.), and Chinese pine
(Pinus tabuliformis Carriée)) placed horizontally on the soil surface and
vertically in the mineral soil after thinning a Chinese pine plantation in
northern China. Restoration thinning treatments consisted of three levels of
overstory removal (30%, 41% and 53% of the standing biomass) plus an
unthinned control. Stakes were extracted every 12months for 2years, and then
at 6 month intervals until the end of the study (3.5years). Surface stake mass
loss was significantly greater (9.0%) in the 30% overstory removal treatment
than the control, but overall mass loss at the soil surface was very low (<10%)
after 3.5 years. In the mineral soil, aspen stake mass loss was greater than
either Chinese or loblolly pine stakes, which had similar mass loss. In
addition, mass loss was greatest in the 41% overstory removal plots. Stakes of
all species decomposed faster deeper in the mineral soil than near the soil
surface, but they were not affected by changes in soil N, OM, and pH after
thinning. Overall, thinning this Chinese pine stand had little impact on surface

and belowground wood stake decomposition
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Disentangling the factors affecting the biomass carbon storage in a
temperate forest in China

Guang Qi*2, Xiaojun Du?, Keping Ma!
(1 Institute of Botany, the Chinese Academy of Sciences; 2 Pingdingshan University)

The influence of topographic and biotic factors on forest ecosystem
functioning has recently received more attentions in ecology. With the rapid

development of DNA barcoding, the phylogenetic relationships of species
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found in many communities are available, but the role of evolutionary history
in determining the ecosystem functioning has not been well explored. In this
study, we aimed at understanding the roles of topographic, biotic factors as
well as phylogenetic relationships of the species in determining the biomass
carbon storage in a 25-ha Baotianman Forest Dynamics Plot (BFDP) in
Henan province of China. We classified the plot into 5 habitats based on both
topographic and biotic characters. We tested species habitat associations for
aboveground, belowground and total biomass carbon storage for 120 tree
species using torus-translation. Meanwhile, we detected the -effective
topographic and biotic factors on biomass carbon storage using generalized
least-squares models (GLS). Finally, we tested phylogenetic signal for
aboveground biomass carbon (AGBC), belowground biomass carbon (BGBC)
and total biomass carbon (TBC) respectively within different habitats to
confirm whether these patterns were related to community evolutionary
history. Our results showed that the effective topographic and biotic factors
on biomass carbon storage varied among AGBC, BGBC and TBC.
Evolutionary history plays significant roles in species-habitat associations in
term of biomass C storages of the gentle slope habitat (Hab 3), Our results
highlighted the role of evolutionary history in determining biomass carbon
storage in different habitats. This will help to understand the underlying
relationship between species diversity and biomass carbon storage as well as
maximizing the carbon storages of local forests in this climate-transition
zone.

Keywords: species habitat association, belowground biomass carbon
storage, climate-transition zone, phylogenetic tree
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Conspecific and interspecific crowding facilitates tree survival in a
tropical karst seasonal rainforest

Yili Guo, HanY.H.Chen, BinWang, DongxingLi, Wusheng Xiang,
Azim U. Mallik, Tao Ding, Fuzhao Huang, Xiankun Li
(1. Guangxi Key Laboratory of Plant Conservation and Restoration Ecology in Karst
Terrain, Guangxi Institute of Botany, Guangxi Zhuang Autonomous Region and Chinese
Academy of Sciences, Guilin, 541006; 2. Guangxi Youyiguan Forest Ecosystem National
Research Station, Pingxiang 532600; 3. Faculty of Natural Resources Management,
Lakehead University, Thunder Bay, Ontario P7B 5E1, Canada; 4. Key Laboratory for
Humid Subtropical Eco-geographical Processes of the Ministry of Education, School of
Geographical Sciences, Fujian Normal University, Fuzhou 350007; 5. Department of
Biology, Lakehead University, Thunder Bay, Ontario P7B 5E1, Canada)

Tree mortality plays a vital role in forest dynamics, and contributes to
species coexistence and community assembly. Global environmental change
has been linked to significant increases in tree mortality in world’s forests,
but the mechanisms that controlling tree mortality are poorly understood,
especially in species-rich tropical forests. Size-dependent, abiotic constraints,
and biotic interactions act simultaneously to cause tree mortality in natural
forests. However, these drivers are often studied independently, which can
limit understanding of how they interact to affect tree mortality in natural
forests.

We used a hierarchical Bayesian logistic regression modeling approach
to quantify the simultaneous effects of tree size, topography, neighborhood,
and their interactions on tree mortality in a 15-ha fully mapped tropical karst
seasonal rainforest in Southern China.

Of the variables tested, tree size had consistent and the strongest
negative effect on tree mortality, while topography and neighbor competition
were of secondary importance. Neighbors, especially interspecific neighbors
had a facilitative effect on lowering the mortality, while only several species
showed conspecific negative density dependent on mortality. Topography had
significant effects on tree mortality. The size-dependent and neighbor
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competition induced tree mortality was stronger for shade-intolerant than for
shade-tolerant species, and the size-dependent mortality was the strongest for
shrub species among the three growth forms.

Synthesis Our results indicate that size-dependent effect was the
dominant cause for tree mortality, but neighbors, especially interspecific
neighbors, had a facilitative effect on lowering tree mortality. While
conspecific negative density dependence was a minor driver of mortality in
this tropical karst rainforests. Furthermore, the relative importance of these
mechanisms to tree mortality differed within life-history traits guilds. Our
study highlights the value of simultaneously considering the individual and
interactive effects of multiple mechanisms in understanding the dynamics and
coexistence of highly diverse metacommunities in harsh environments.

Keywords: plant-plant interaction, size-dependent mortality, facilitation,
competition, negative density dependence, life-history traits, karst forest
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Woody plant distribution depends on the partitioning of community
types in a temperate deciduous broad-leaved forest

Jingjing Xi, Nan Wang, Yun Chen,Yizhen Shao, Zhiliang Yuan, Yongzhong Ye
(Henan Agricultural University, No.63 Agricultural Road, Zhengzhou 450002, China)

The habitat partitioning hypothesis provides a conceptual framework for
explaining the maintenance of plant diversity. Its central tenet assumes
environmental conditions are spatially structured, and that this structure is
reflected in species distributions through associations with different habitats.
Previous studies of habitat partitioning about plants have been emphasized
the importance of abiotic environment (e.g., topography, soil, and light),
while the role of community partitioning for woody plant community
assembly remains ambiguous. Here, in temperate forest based on different
dominant community set 5 1 hm2 (100 m x 100 m) to forest monitoring. We
examined community structure differences by nonmetric multidimensional
scaling and betadisper test, and then analyzed the plant-community relations
by correlation network approach and indicator species analysis. Our result
showed that the abundance, richness and species composition of woody plants
showed significant differences among the five communities. A total of 13
species appeared in five communities at the same time, and a total of 64.38%
(103/160) species appeared in two or more communities. The linkage index

50



5 = e [ AR 2 HEVE IR 2

showed that 46.91% of the potential associations between species and
communities were detected. The specialization index showed that 42.83% of
the species had the characteristics of distribution specialization to different
communities. The characteristics of woody plant assemblages differed among
the different communities. Our findings suggest that the distribution of woody
plants in different dominant species communities showed high specialization
and unevenness. Different woody plants are associated with different
communities. Together these findings suggest that community partitioning is
important for woody plant distribution and potentially important for the
maintenance of woody plant diversity.
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Post-extinction compensation drives diversity-function relationships in
natural ecosystems

Qingmin Pan
(State Key Laboratory of Vegetation and Environmental Change, Institute of Botany,
Chinese Academy of Sciences, Beijing, 100093)

Predicting the impacts of realistic biodiversity loss scenarios requires
better understanding of the effects of non-random extinction patterns and
compensation by the species that remain. Recent simulations suggest that
both of these produce a variety of biodiversity-ecosystem functioning
relationships that differ from the saturating curve often displayed in synthetic
communities with random biodiversity loss. Using data from two
long-running (5 years) field experiments in which all possible combinations
of plant functional groups (PFGs) were removed, our unique analysis method
demonstrates that compensatory responses of remaining PFGs, rather than the
intact-system abundance of the lost PFGs, determine the directions (positive,
no relationship or negative) and shapes (linear, non-linear or unimodal) of
biodiversity-ecosystem function relationships. Given that biodiversity usually
declines in non-random ways and compensation is common in nature, we
suggest that post-extinction responses of the remaining components will be
crucial to predicting the impacts of biodiversity loss on natural ecosystems.

Keywords: biodiversity; ecosystem; plant functional group
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Differences in spatiotemporal dynamics between soil macrofauna and
mesofauna communities in forest ecosystems: the significance for soil
fauna diversity monitoring

Pengfei Wu
(Institute of Qinghai-Tibetan Plateau, Southwest Minzu University, Chengdu 610041,
China)

The spatiotemporal variability is a key factor in understanding the
communities and ecosystems. The soil fauna, as the important component of
the soil biota, drive many of the key ecosystem processes and functions.
Recent years, studies on soil fauna are increasing on the world. Therefore, it
is important to identify spatiotemporal variability in soil fauna when
analyzing the key functions and processes of terrestrial ecosystems. Previous
studies have shown that the spatiotemporal dynamics of soil macrofauna are
both different than and similar to those of soil mesofauna, but almost all of
these studies were conducted in different ecosystems and at different time
under the influences of site-specific environmental factors, which vary across
sites and time. The differences in spatiotemporal dynamics between soil

macrofauna and mesofauna may result from differences in environment
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factors, rather than from differences between soil macrofauna and mesofauna
themselves. Hence, the differences in spatiotemporal variability between soil
macrofauna and mesofauna communities in the same ecosystem are still
unknown. We had conducted the investigations on the soil macrofauna and
mesofauna simultaneously and separately in April, August and November of
2008 in five forests and a subalpine meadow at elevations from 2659 to 3845
m in the Miyaluo forest areas, located in the north of Hengduan Mountains,
China and analyzed the spatiotemporal dynamics of soil macrofauna and
mesofauna separately. The aim is to reveal the differences in spatiotemporal
dynamics between the soil macrofauna and mesofauna communities and give
some advices for investigating on soil macrofauna and mesofauna. Results
showed that the community composition of the soil macrofauna was more
sensitive to habitat variation than that of soil mesofauna across the seasonal
changes, but the community composition of soil mesofauna was more
sensitive to seasonal changes than that of soil macrofauna across all the six
habitats. Abundance, richness and Shannon index varied significantly
between the six habitats for soil macrofauna but had no obvious spatial
pattern for soil mesofauna. Moreover, the differences in abundances and
diversity index between sampling months were not significant for soil
macrofauna, but were significant for soil mesofauna. The spatial distributions
of soil macrofauna were more easily affected by the changes in plant
community and soil properties than those of the soil mesofauna, while the
temporal dynamics of the soil mesofauna were more sensitive to the changes
in climatic factors across sampling months than those of the soil macrofauna.
These findings indicate that the soil macrofauna and mesofauna communities

respond differently to spatiotemporal changes in environmental factors. The
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effects of plant communities are greater on soil macrofauna than on
mesofauna and the effects of season are greater on soil mesofauna. These
results also imply that differences from habitats and seasons should be
respectively focused on soil macrofauna and mesofauna when monitoring soil
fauna diversity in forest ecosystems.

Keywords: soil macrofauna, soil mesofauna, spatial variation, temporal

variation, forest ecosystems
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Soil types affect microbial diversity in a temperate deciduous
broad-leaved forest

Nan Wang,Jingjing Xi, Yun Chen, Yizhen Shao, Zhiliang Yuan, Yongzhong Ye
(Henan Agricultural University, No.63 Agricultural Road, Zhengzhou 450002, China)

Soil microorganisms play an important role in the ecosystem, while it is
unclear whether soil types affect soil microbial diversity and community
composition. In this study, 120 soil samples were collected from a 5-ha plot
in a deciduous broad-leaved forest. Fungal and bacterial communities were
determined using high through-put sequencing. We use species richness and
Shannon diversity to assess the species diversity. Nonmetric
multidimensional scaling (NMDS)was used to illustrate the clustering of
different samples and ANOVA was applied to test how these distances
differed among soil types. Our results showed that(1) the species diversity
and community composition of soil bacteria and fungi in brown soil,
yellow-brown soil and cinnamon soil were significantly different;(2) the
community composition of soil bacteria and fungi in yellow-brown soil and
cinnamon soil was the most different and the number of soil bacteria and
fungi associated with brown soil was the most;(3) the bacterial community
structure was affected by soil PH, soil organic matter(SOM) and soil water

content, the fungal community was correlated with PH,SOM and water
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content. These findings shed new light to the biodiversity conservation in
bacteria and fungi in temperate deciduous broad-leaved forest and point to the
potential importance of soil types for microbial diversity.
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