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Akihiro Nakamura (&%)

Associate Professor Akihiro (Aki) Nakamura has been working at
Xishuanbanna Tropical Botanical Garden, Chinese Academy of Sciences for
3 years. He holds PhD from Griffith University, Australia and lived in
Australia for 17 years before his employment in China. Aki's primary
research interest is community ecology of arthropods with particular
emphasis on environmental gradients (e.g. elevation, latitude and disturbance
gradients). He has published over 30 peer reviewed papers, one edited book

and numerous government biodiversity reports and conference presentations.
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Forest canopy science: achievements and horizons

Akihiro Nakamural, Louise A. Ashton?
(1.Key Laboratory of Tropical Forest Ecology, Xishuangbanna Tropical Botanical Garden,
Chinese Academy of Sciences, Menglun, Mengla, Yunnan 666303 China; 2. Natural
History Museum, London SW7 5BD, United Kingdom)

Canopy science is an active subdiscipline, yet this stratum remains one of the
least studied within global forest biomes. The conservation and proper
management of canopies have become a central focus for research and policy.
Understanding forest canopies is required to ameliorate global warming and
enhance rural livelihoods. Recent development and deployment of new

technologies (metagenomics and remote sensing) and expansion of
10
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infrastructure (across latitudes canopy crane network) have opened up new
horizons, affording opportunities to address key knowledge gaps. Canopy
science is undergoing a radical change of approach from descriptive studies to
experimental manipulation. Here we examine recent progress in canopy
science, and explore how new technologies and global canopy networks can

be incorporated into multilateral, collaborative efforts.
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FREERILHE B R B EER, PRS0, AMifE 2008-2014 4
AR BRI R fEREb L R, 1994 2002 4, #f
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TiH (33000-71020106, 33000-71020146); | Z A ~4&AT 4 H B X 4 QAR R X &
JaAEAS W4 (33000-71020008 ).
= JLELEIES: B0, E-mail: Isslwb@mail.sysu.edu.cn; 4575, E-mail:
zgjmagrove@126.com.
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Richness estimation in the presence of only unique observations and a
species list

Chun-Huo Chiu
(Taiwan)

In biodiversity and conservation studies, species richness plays a
primary role in characterizing communities, assemblages, and habitats.

13
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However, due to sampling limitation, observed richness in almost every
biodiversity survey underestimates real richness, and recording the
presence/absence or detection/non-detection of species in replicated sampling
units (incidence data) is often preferable to enumerating individuals
(abundance data). In the literatures, most previous nonparametric estimators
of the number of undetected species are based on singleton (species detected
in only one sampling unit) and doubletons (species detected in only two
sampling units). However, for both practical and biological reasons, some
survey methods however, record only uniques and super-duplicates (species
observed in more than one sampling unit). Based on the Good-Turing
frequency formula, we develop a method to estimate the number of duplicates
for such data to facilitate the inference about the undetected species richness.
We test our estimators on several real datasets (for which doubletons were
recorded) and extend the method to abundance data and discuss other
potential applications

M ek X B AR R AR 7S A T R G AT
X EE
(kA2 E AR 2442 B, db3X 100190))

AR, WHR AR 5 RS EOR, [R5 R U 1 il 15 b
B B A5 DB BHA Uk A ST A R ORI 5%, Tk
R ZAE RIIAE. %A, BHMSEIUIYMER. ML A sl
TATI L B8 VIR R BOR (R E 2 R BER R L= o AR 4k
WS SEE R R BARKIR SRR DL, I BN T A 25 M I T Jee (e
7 LAE.
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TR & 2 P I I AN Xtk Mg H AR B EZRER, mT AR s
FEEE. i AR S B 1 SR e . T DAY H R M)
OS2, AT DA R LB T AMENI B AR AR B I R &R, 1
XA IR M AR 2R R Ay FLAth 55 SRS 1) 22 A M U S A et b A8 2
Fo

FERIE . AR, AMENL: 22RYmE . M
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o EREE VI EFEFEE (Grus nigricollis) 10 £E M T

FRX, AR, ARE, I, HF, 2TH
(P EMFREBSHRAEHF LI, &T 810008)

B RGURS f ATERME— IR v SRS 2 A b BB b o A 7 T e R L
R, ERA T BEAEMEEARL S, LR st s, e
IR L BRI, AR D HEL A A SRR K S e N PR A B IX
B AT X2, B —RORT 1km?, HESES AR A
MRS AR A, ARG, W RGEES), WEHTE RGBT, MA
mEAET . BHEERIAMAH R (B 11 A EEPAD, AR
(R A S i R K A B, VRS XN RS E . BEAEETT, B ST
BIFFREA AR UGS, ERSEE (£ 8: 00am) A K4 4h [z
SE RIS NS R THMER, GiMNH — AN/ G 5)
el A TR R Ok R R B m AT . EHERR RIS
TE BN SIS B AU FE A b, TR XK o i T REAE 4h S8 KA
BIIX B, RIGESMEHE TR, HTHEEST, NWAEOREEGE.
PRI AFWS . R, FELN. WIS (BUi i) K8, DR —uI
EIEER 45 . 2006 % 2010 4F, YA MR H WX, J& T 7%
R AR IR . 2011-2016 4, A DX S0P R 3 PR E VA X AR,
Fo) 2014 4FA1 2016 FRJIATET, FRES] T B SN 0 BT A R A
X, BAETE. =/ SNSRI, S R TN R
PR RN R E, AMABUE KLI7E 9000 R 2 4. FhEESsHIRasE, 4kt
ZAERYERFTE T4 o AN B2 NG Eh TR, RS
(R EEAN, o Mk 00 5 A (] BT S R SR P 4 B R R SR it 1 mI A PR [ 3
A

REEE: FHEE R RIUES; PREERURL, A, [RIP IR
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TLPG 3R B R HL A A Ja+2

WA, RRE, R
G Rk K5 A AT RESPF LTS, @8 330045)

AT FORNE (EREAREYIX) I8 A Seth i A i B8 7
BRAF . RARELIEAFRE S0 B K A SRR X 2 A 1) E A S X i
177 bR EE . 2012 4FAN 2013 R4 LAAR L G RIED Bl AR
x G NREIFREEFHSE: S B AW E S Am X ——H
T R AR R X AP S R BIR AT TR A, MR X 2 Ah 53
F & ERARY G L. 2015 FE BT RS BRI A . BAk, XA
— SRR RR L B AT SR A A . 2013 4, S RESR AN SSTE B X R Wil K
L) IR B AT R A% S AT T A 2012 4F—2013 4 HFJ T HEFH
WS REIFIAE; XHEFR AL (2014—2015 4E) K HE E MR B B SR
AER Ay (2012 4F) [ SR BHIRAHT T AT,  BABH 23S Sl R % X
B R DRSO XA N R AR RO RGP REREAT T AN SRR A o X e e
BSREAT BRI R T, A5 5 e G TR S LA ALE
VT A SR R i A3 A ) SR DX 3 1 B R B AR IR X AT T AR
o3 BRI R .

WAREH G, WEE 235 514 R, BT 19 H 74 L. Hp
¥ H (Passeriformes) &2 2, f5 36 £} 250 F, 75 R4 48.64%;
HIGEMIEH (Charadriformes), 3% 9 &} 65 F; JE/Z H (Anseriformes)
1838 F; #/HH (Falconiformes) 3 &} 37 fft. MAEIZK 732Kt EF,
£ HEE (Sylvidae) . fE H MR (Anatidae ) . %% B &8 £

(Scolopacidae). M7 H Rl (Accipitridae). Fi¥ii%, 4> %)h 38 Fh.

CAMFAEAR T EFRH S #BH (2012BAC11B02 ). VLPE4 & KR H
(20114ABG01100-01-03-6) 2515 H (& 1.
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37 b 32 FhAI 29 Fho EHMERAMARAIT, KRR HRES, F 31.70%,
HUR SR, a0 19.62%. ERE ST S 85 Ffh, HEEE
AR 2K 35.71%.

SXof A e Mt RS 1) S PR R 40T R A SR B B TR 2R /A 10 A B
M FREEEELE 240 R UL B PEERPTSETT RS 14 N ETE oA
S, HoZERESILE T, USRS B ERE, 2015 F
X 10 ANTE I A Gk B SL R SR 120 R A

FMRY X (HBIXD W 2 (BB, U ZERIRAI X L
MBSOk E 2%, FHMIRZ . G FREH W s, N ER,
PRALIR B AR FAREE e, JLUCONBHW], BRALUe & fik: G-F Fa ik
ZLU MIBH BRI Sy, S FH W ALK

TS R BURE A SRR DU SR S i %, AT
PR, ROl SR E T RS, E2mTEHE S . EhIEiL
gy Bl bR S B s, BARTIVE AT Ay BB I IX, HEEIR L
FH XA R AR ZL A AL SRR sy, REm 2 A BH IR R BLLL, PRS2 b
FOE SRR AR g, E ARSI T ARVESL, S Ll R SR R P R
DL AT Ab St T RS . AT 1 U L AR S b B 2 s T
Fto BRI PHBRIE, Bl JUE LA R S I TE 50% A -, 1
X IR B S b s s g, B, R, =3E I
Bl s e FERE G i, HEWT Tk % Ll RN L0 L K PT R 5 20K
TEXE T o

FRAE 5 A BORE RO T PG AT X R . AR BH 380 S Fo i P JR X 4,
JE 32 A s O DX AT R o A AR X (R EAREECGR IO AL E R
X . MEDLRO. X (B F LB U k). i
MHX (BB, FlR b . TG g R R A s e
guith, MARRIIRAH S L X AR SR H R ER R, BRI RE .
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AT P AVTIT Bt FVE G5 I T 2R AL 73 A

=ik, X
(F BAF IR KA EBAF LA, KX 430072)

KILATLILBAL T “KIL L2 MRE AR E XY AR IX” 1
W, FE B IR PR 22 90 km, ZRZKIATE I AT it 1997-2015
AL BB TLILBOT R T BRI ESM A, Do fr i B iis s
R BE I ] AR A . G5 R IR, WFFCRE I A TLVL Bl &R B 2R A it
139 Ff, Horr, KIT LUk E A28 32 Fl, S AR EYIFEIT 23%. f4F
WA R YR BN 42-93 F, Shannon ZFEIEIEHCH 1.44-3.11, Simpson
ZAEVETRECN 0.52-0.93, Pielou 51 EHE%N 0.36-0.71. FEARH I
FEIE Ot mE G KBV, FU IR RN, Lt SRR A
AL BT TTHRER A B 53.7%. BRI AT RN 2008 AF =k TREHA
WPEEK 172 mJ5, KILATLILB IR AR A T IR AR
# (regime shift); 5 2008 4E 2 AiAHLL, 2008 4E2 J5 fa KA E8 N 7
56%, Shannon 8% T [% 24%, Simpson 8% T % 10%, Pielou ¥J51E 5
Kok 12%. KA aRFEIEINT 17%, R A0 E & H 5 i
56%. 2008 2, MHBMONE DM, FErhh. KEEWIH . LIS
AR, 2008 AEZJE, RAMONIL IR, B CH 6 REIT iR
Wi, 2008 AFELLSE, R SR S R AR R v B R G
ST =R TTARE K 172 m 5, TR K BEM UL B il f S8
W RAEAC R, 1 B A VLT B VR B IR AR 45 Tl — 7K
JETRAHFAE .

REERE: Uk BK KT RUEE S RS R
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=, RS RN
M LREE SRR 5 R L)

Zdnda, 3RR A
(PEHFERAEDARTAAFBERE SEBE, L% 100101)

TR R N RE R E B KAy, RS RGP IR
HEVE R T B AR ST RE . AWFFCRI ] DNA il & Fr R
R B AR RMES RGN LA 2L, 4PRRY]: B
JEE 3G LV M 2 SO ) 2 BT B 2 AR A, T iR A 2 RV R 4
FESEANTT AR, AME BRI 2 AR R4 B i . AR AR
SR, SR KL DIRESAE I 2 AR S A R, AR TR R
WARMAES ARG, SHE. JBEREMMECR R B 2 AL B0A 32 4E
T IE T 50, AMETEIR B E 2R R B2 E LR M R AR E
ZRVERCW, R R 2 R R 2 R RG-S R
gi, BEE. AR EARE R 2 A e IR
TIERUR /NI, AN TR RO 2 R 32 1 R AN AR B R
SN, B AR L 2 AR A AR MR 75 BN HRMAES RS
BB S DI RESS R ARV AL B2 BRI . §T R A
PR S . BRI, FEIRT AR RS, E R ST
VR LR B 2 B R 52N, TR Ry - R R A A R e
FLHE AL I RERE RO AR B2 OB L. VI R G B R
FAPUAC TR o 25 R WA R AR R 2 BRI I 4E R AL
A
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TEAEMS R Bt T AES RS

EHA
(P BA IR RA AP, A 610041)

LI RER E R R IR R R E AR, LR
RAE W BRI, RN —ANERK “ RGP, st
AR AL Z AR R B . I 2 A SR 5, e T iEY £
FEVEGTIR A ORGP AR B B S T P BRG], DRI TR
AP R G — A R R AN, 6 2 R I M 5 R
MESREH TP RIS . mEEN PR S EYIE R INEN
W SRR E I SRR B A BRI A AR SR 18R 7
KBl AR IR Z AR B Tk, EE T
JERAT A, A ATE D E AR R G Lo L AR S R G oT
JEM IR E 2 FEVERT USSR, IR IR E IR AR
A (8] T AR e S e B SR AL, PRI (0 ai A . Thie Je it
Xt BRI AAG I N o

=ILIBHAETS RGN E AMF FTHR

Wz g, S, Rath*
(BRITEMFPIEAREESFHLAERE LSRT B RRTKe A
RKIE, " /Ri%E 150040)

A EE (arbuscular mycorrhizal fungi, AMF) & 385X
RS AVERK. DRt E N LE R, AMF 2R
PR, F AR 2 T o AR A R KR B TR ) 1 4
WE P EAE BN, —aRE R T AMF 5#EYHILE, S5
IR Z WEHU YR N AR D B E AAFAE AMF. 1 253360 AMF S AE
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BAREFRA, HEIH AMF 5i8EY R 75 E LR ITEMEIAR
AMGIER T AMF fESR AR T 1)) 2 4040, [RIRHHAE R T AMF SHEHY
TEY AR AEZS R G i i AR .

AW =VLIR AR S R G h F BB T & AMF RS,
et Z AN B AEARARAE AT TRV S AT G RIS, ISR VR SR
EXP AN AR PR AMF 7T 0 B8 E, RN 454 fEREIR
MFHA( 454 pyrosequencing) X A [F] 7K 586 B A 551 (1) /N & AMF i
TR, WEFRARWT:

(1) XFFrige /N 25 (AR R IEAT TRV S 40 Gt )5 S AR B AR 544
G E BIAE. RN 2. RS M ARSI R T
SRS A RARAE A o /NI EE AR R VIR TR A ERTE . WA B S AR
T, — e AR B B J2 4 2R 1) i 1] B 22 Tt ¥ V0 2 . V0.2 HA LI %
BN, RAEDEIIREB A MR BB RIAAE . — R Z 40 A
R 22 T i 5 HG 23 A R Tt TS P MR o

(2) XA MR B RARAR R T 700, S5 R AR YR
[F AR B BB AN, MARBOHE 0.1-0.3 mm B, HRARRRKIZ 4
N 29 -31%; MBLHEETE 0.3-0.6 mm i, RARIFHRAN 21-26% . H
HHAT AR B e 5, ORI AR B e LU B

(3) M/ FE AR BR B i rpogEAT 93T ATT 940 59 tH VA AR 71 3R
B, KWEEE, ERIA IR 14 P A AR EL B
Sl TR AIEE , W1 458 H /N B R g ep 0 AR B AR B RS 14 B,
o JoAE #E45 J& (Acaulospora)4 Ff, ERFEE & (Glomus)4 1, JEE TR
J& (Scutellospora)l Fii, KN 5 Fh.

(4) ANRIZKFbh B AL BT T /Nt B AR bR L 45 R R =V AR 2
RGN T AMF 70 A7E 140 GREEDD 3 H BREEH. ZMH%EH.
Ef#H) 10 & (kEHER. ZHER. BEAER. JEHRER. THE
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BRI 13 )8 (R¥EHE. TA%E. EARE. BA¥ERE. oHEs
R DB

LB RGN R AMF fR i — D% E . ZRE. LS
T RN IA S5 TR 3R 1A RO A 9% R S5 TR AEREAT

Complete mitochondrial genome of Pseudoperonospora cubensis in the
alpine steppe of the Tibetan Plateau®

Lu Weijial, Hu Guowen?, Wang Guangpeng®*

(1. Lanzhou Institute of Biological Products Co, Ltd, Lanzhou 730000, China;
2.Ministry of Education Key Laboratory of Cell Activities and Stress
Adaptations, School of Life Sciences, Lanzhou University, Lanzhou 730000,
China; 3. Key Laboratory of Alpine Ecology and Biodiversity, Institute of
Tibetan Plateau Research, Chinese Academy of Sciences, Beijing
100101,China)

Pseudoperonospora cubensis is a species of water mould known for
causing downy mildew on cucurbits. Phylogenetic investigations of
worldwide P. cubensis species by utilizing molecular fragments indicated
them paraphyltic with three main distinct linage. With the situ sampling
observation system in a typical semiarid alpine steppe region of the Tibetan
Plateau, the function of P. cubensis was detected by molecular tools. 454 GS
FLX Titanium sequencing data was used to obtain its complete mitochondrial
genome (38 553 bp). The mitogenome contains 60 genes, including two
ribosomal RNA, 25 transfer RNA, 15 ribosomal proteins, five open reading
frames (ORFs). The rps3 and rpl16 overlapped each other by 14 bp. The gene
order and composition of P. cubensis was similar to that of most other

% Foundation item: Under the auspices of the Natural Science Foundation of China (No.
41301062) and the Open Foundations of State Key Laboratory of Cryospheric Sciences
(Grant SKLCS-OP-2013-02).

Corresponding author: Wang Guangpeng. E-mail: wanggp@itpcas.ac.cn
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oomycetes, and its GC content was 22.4%. P. cubensis mtDNA showed high
similarity with Phytophthora mitogenomes both in size, structure and gene
content. While both Phytophthora ramorum and other oomycetes
mitochondrial genomes that have been reported have invert repeat sequences,
which are diverse both in length and location regions. Bootstrap analysis
showed that all nodes with bootstrap values above 90. Two main clades were
identified distinctly from six genera: Achlya hypogyna, Thraustotheca clavata.
It is the first report of the complete mitochondrial genome in the genus
Pseudoperonospora in the alpine steppe of the Tibetan Plateau. Phylogeny
analysis indicates that P. cubensis has a close genetic relationship with genus
Phytophthora. Overall, P. cubensis have a close genetic relationship with
genus Phytophthora.

Keywords: Downy mildew; Tibetan Plateau; Mitochondrion,
Pseudoperonospora cubensis

AN, #BRENS5EERS

AV 2R R RN MASRE

ks, WH, PRF
(b BAL 224857 50 PT, 46 100093)

AW 2 FEIE S IWER A F H LUK B ar s s S B AR, ERAS
RGN NERMR S AT T NFEEINE, ERRVEEANEY 2
PEIELE LT TR A B Rk, RA N BV SRR AT R A 1k
ABEPER LI, A BN RAEY SRR S R L A3
RGN NIEFE BB AGHLR  E2, V2RI — Ik
W WA BRI TR, WREBNRR. 2R KEE Y
B RALW o Afi A0 B ELFE AN B 45 2 A BRIER E B S Ik o
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A T RE SR AT AN UL Ak, REWS [R5 3 2 PR AR AR K
% AEAR ROV B PN BRI I 25 20 2 1 22 Y508 A o I BRI
BDURGFH3ERN 7 TR, AT 2 38 ORIt i L0 2 ] FO I 22 RUBE 2 o
Kl Sino BON Zx 5 il 5 48 B v oCofi 3ol BESZ AT T IA BRI 0 1Y)
IEHL R R & . % F 525 GEO BON MM 2 FEMEZ O IRFRHESE,
TV AR A0 22 FE A AT 1 T 8 SRR A I T VE PR RN B RS, S22 S
FIR M — R SR G IR 2 RE . 2. 245K, Hil,
-6 LB 5 [ m AL 2 B N SR AE S RGO R Cnig R ] il
PR AR Tl B LI AT AR AR R R R R AR K
L JL AT P R AR BB ARSI T S R L AR DUR R A R R TR
CIARMRIR A ), TR 1 A=) 22 e AU e TR K 00 ) TSI, 02T B
T A ALt R A TRAL B AR L bR R ORI, I Sedth BB &
5 ARG = ARSI 2 45 7 T BEAT (5 B B AR Hh T 18 /K M
P 6 4 5 e B SRR R IR AN SR TE, IR AR B 42
2 FEEIRTFEAR IS S0, DR A Z AL S S R G DI RER
R S5 IR DR AN R BR LB R SO, Rt A T RE BT 5 O AL
FRRAE B RS REARCT G .

RKEF: LWL BOCHEE: @il ZHEEEMS: L2 T
2V LA

AR ORI S X B AR 4R U 3 5 20

AR IR, B &R 2
(1. R DLERELS AP, dbF 100011;
2L ITE R 32 5 ik BALF 1%, L% 100875)

TEMZ R NS LA (260, RO T A 2 AR TR e fr R
AEENER, RIS DA A AR A B L, AR T 2011-2015
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SRS 32 MRS CR DX 31 B A8 A B He B 0 BT 0 H o R AR
IERE UG & RS LE] (FPARD AR, & 3 M &E, H4ER
[ FEHITHEARE], 4002 BRUE fPAR, 43RS e A 1, i
/N FPAR, ZIXIBEARIIME R, 55 5 ARG R AL, B X I
ARG, R ZD AR BERR BT, AT DA BT R s R X dsoxt T AR £
FEPEYERFRE I 0078 k. MEDNSE R 32 AN S X sAE 4 2E KR i
SR, 2011-2015 4F [ FFERARGT, 16 e bt X A0 Sl X I o [ 47
. 2015 4F 32 MG X S MR L R4, AEISEE N 37.81, =T
SEPERIKF (25.32), BB AR MTGILIZE G EE, AL, AR #
1S 43 iy DX AH B 100 DX 3 v o 2R A b DXORT e s b X e PR v
2011-2015 4E[A], RIGIXEAE A AR Lr, FHLREH 35.90 B2
37.81, M4/N5.32%. 32 MLSEIX A, 7 R X AR S X A A K 1)
UF A I, AR AUAR T S B Hh S bR A i i T 0 e DX A g 2T 1 A
ARSI o S O X R ) 3h A A 5 R AR AL AR T R A
Jiik, AT UATE R R b S B X Sk A ) 22 R 1 4 RE THRE I AR 4K
RERE: ZNAERIREG EME A B

HT BN IUCN HER MR ES RAZBMPRIL P —— AT AR
H X

AR L, FEER FRRKL LEF2 KREA?
(1. BA 5 2 KAV 2R AR L MR F 5 IREAF 0 PT, AR 610041;
2% BALF AT P, AL 100093)

N REES NRAE R EEL, 1 HATAL & ORI A AT 32 . Bl
HESRGSEMZ RN R A RBBAZIR, SEZWRE, LRI
DXARAEM Z AL AT E IR ZINTT, TPl 2 ER A 2 FEVE KT
MEEFRZ —. NIHE-EGH. BHRES RGNS
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TER &R, 1A E SRR B 3 (International Union for Conservation of
nature, IUCN) 2 T A& KRG ZBIMRGLHAA R BAT, 0P libaiE
LR TR K, R4 7R 3t A 78 RGUIR AN I8 S A9 2 BEME R R
PO REREEER . ZPE LB IR B bR, EERMEATRAZ
BRAS, LGS EMBRME, XS EhTRREET %, HE SES R
G152 I IS o SRTTZPPAl A4 2R TR A SR AR TIOR8 2 — MRS I R AE 4,
A AE S S, DL AR AE MR LG e BTSRRI AT

AW 7T CLAE D 22 R M A T X 3R P OUR 4 ], HREE IUCN £ RS
LLELZSPNAESL, 2l WA SR . ASIR M A0 . LR, A
A FHRAPUAN T, e XA R SRR A 3 R G052 R L VPl . F T ik
FARB O A R FEAR_E, FIF LANDSAT i, 454 i At S A0k ok
BB 7 43R EE XU 4N 1973/1980/1990/2000/2010/2015 HE3t 5 M) L3t
Y=o, SEBUORIRIRET ARG, PG T XSRS MR 25 ARokiR
PRFERE DL AR SRR B 43 A ds, BRAE T TRIAEA ARD. PRD Al 5E k.
FEEIRAL T T, ORI X4k 2000 | 2015 4E4F 16 K 1/ SR A
MODIS ] NDVI HE B Ha 5, o0 X3-S5 R b AR R DG &R, 3R EX
PR A RKROL T RARIAEGRE, Jraia . AR EE,
P DKIRR RS RG220 ARRZAURBD TR . [N, 502
TA LR NDVI [RIFC RAEAL, 4560 ZAIASK 50 FF I8 8, FREL
X IR AR SRR LA NDVI A FE R, E R XIRR SR R A= i F2 1R
TRIIFE bR VAl 4f SR 2 B 52 [ b RIS R PR DA S B A 5 1) 5 Ml X 380K S8
PRI T4 RIB AL 35.93%, AR A SR TR X LA S A SR UM 1 e 15240,
XA R IR PR AR IR 3 35.5%. 28.76%, R4 3 52 LAk
IR RIRMRE S 1E DL, X R IRARIB A 50.06%, TMiifR4E L 2 fIA K 50
EAMEIAELLL A NDVI ARG DL, IXSEOR SRR AR S R G U R LA
F A IR AR B A
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BTZEGRE, BRI R TR IX B R AE S R
FIRRBL AL o SZIRBFE IR LR R IR RS S5 TRERIRZ R, PHRIBIX E 28
A S RGUBAR LIBEREMR, K0 KA B R, (HMh
LR RGBMAE RV IR B . H A2 i) £ RN R USRS
RO/ AR S B RGEAR T IRIRERRE 7. RIBMK
THARIR AR S 2 BRI ik, o N SEsh R S R 2
B A 3K o

KA ERRRAALT: IUCN; EYZ R B TR
VG R 3L X

A Method on Alpine Wetland Delineation and Features of the Border: A
Case Study in Zoige Plateau, China

Yaomin Zheng , Zhenguo Niu *
(State Key Laboratory of Remote Sensing Science, Institute of Remote
Sensing and Digital Earth, Chinese Academy of Sciences, Beijing 100101)

Wetlands are a natural complexity which is formed by the interaction of
terrestrial and aquatic ecosystems and they cover about 4~6% of the world's
land surface area. Wetland delineation is the foundation of wetland definitions
and the basis of wetland mapping, which has the greatest importance on
wetland management and research. The U.S. Army Corps of Engineers
(USACE) firstly published the Wetland Delineation Manual, also known as
the 1987 Manual. Then, the 1987 Manual was widely used for wetland
delineation in the United States. The ‘three elements of wetland’ (wetland
vegetation, hydric soil and wetland hydrology) is the core content of wetland
definition, which is taken as the basis for defining and delineating wetland
boundary.

Globally, many wetlands were extracted by remote sensing technology,
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but mostly focused on the geography analysis and received relatively little
attention on ecology analysis. The combination of ecology method and
remote sensing technology as well as the landsat images of medium
resolution will play very important role in wetland delineation in middle and
small scale. In this paper, three national wetland reserves in Zoige Plateau
were taked as an example for wetland delineation. Wet meadow is a strong
indicator of environmental stress, which has the features of relative stability
compared with hydric soil and wetland hydrology, and can be used as a
leading indicator for the discriminant of upper bound of alpine wetland. When
used in combination with the materials of accurate survey data during the
same period and the method of visual interpretation, landsat 8 images in 26
July 2014 and supervised classification are recongnised as the effective
treatment for rapid identification of alpine wetland in Zoige plateau. The
correct identification between wet meadow and grassland is the key to
improve the accuracy for the wetland delineation in future. Because wetland
delineation is the foundation of global wetland mapping and management,
this paper appeals to pay more attention to method research on alpine wetland
delineation.

Keyword: wetland delineation; remote sensing; alpine wetlands; Zoige
Plateau

TR A R LY 2 FEE RN S5 24T
%W, IR, BAF, ot iE
(b AR Emta BRH A5 FRAA, J N 510650)

BERMENER P (BURRR: AN £FEF LN CH
BACHIP S, I LA R I8 iz i i 15 LM Y . ek, AR RHITH]
&, TANLELIT N T I B LS AR RE . DI A g A f AN
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Wb 78 15 k. 2013 4F Marris 75 [EPr3E 4 44 & Nature FEESCHRZ
N ANHRGRIER, AT AR AR B ER R, 5T
BEACHERB AL, TANEA R IRER A, PI7E S 2 R
SAFEE (1-20 cm) MR, TR R TAR 2% ()90 Rl 34T O A 0 b it
R, IR — P S T B, KT RS IR E AR . W
e B (S, AT ASE AR AMROMAC T 14 B 0 B T i o

Nk, AT 2014 1 2016 = R JE AL S L R 0 A
i SR A AR 20 23 BUREHUEEAT T ORI . Jd e T8 AL R a4 )
e Fr, ORFH B AR EREEA, UMK T RRAE a S FE 25 (Rl SR R AL
@I T S LB ARG TUATRRAE, T AR T AR B RN A B 2
A OFILD LI T B MO 5 AR T B AR A R .

LR E A S A AL E BB E R GTT RN A

wARR L $E2 b2
(1 dbmthle K FAHAFE SR KFE, b7 100083; 2 b7 H EHAF)
M P, 4L 100013)

AER TR SR L)) T I R e, BEE ARSI B
B, BAEZSIYINE I 2O, MR PEAERTE, BHTD AR
FERERIPIE, —SYMhiEid B8 BV A X BN, 51—
Pt Ll X RAME FE [ 2 T A S T e B AN S 3, hiEEcE
IR IL. R, ZEAT PR DRI A T Do B AR A ROk,
PRI M ERR AR B LSRR D K X O T AR BER A e i e 32
B ARSI RS 1 TR e, AR TR I St i 22 17K
SORFE AL KR, R B R SOWE L, IR E R
WA T AR A S PIA SI ) E B AAF 2% . TR — ISt
FEHAR A2 8 NG 0 B AR Sh W A7 i B R RO RN, S R 2 0 5

31



5 —Jm A EAEY 2 AL I T 2

BB RN % R F IS TR ATRVEG, 1L T B2 5
BESILJE B 238 BB 5 A SR AR M, BB
T BRI BE, KT B S S R R AR, R
4924 4R A 1 2 D R PR AT ) 5 0 A
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Soil macrofauna and mesofauna communities in the same ecosystem
respond differently to the spatio-temporal dynamics of environmental
factors

Pengfei Wu*, Changting Wang
(College of Life Science and Technology, Southwest University for
Nationalities, Chengdu 610041)

Spatio-temporal variability is a key factor in understanding ecosystems. Soil
macrofauna and mesofauna play important roles and have variable responses
to changes in environmental factors in different ecosystems, but the
differences in spatio-temporal variability between soil macrofauna and
mesofauna communities in the same ecosystem are still unknown. Soil
macrofauna and mesofauna were investigated in April, August and November
of 2008 in two deciduous broad-leaved forests: secondary shrub forest (SSF)
and Betula albosinensis forest (BSF), two coniferous forests: Picea asperata
plantation (PAP) and Abies fabri and Larix kaempferi mixed forest (ALF), a
coniferous (A. fabri) and broad leaf (B. albosinensis) mixed forest (ABF) and
a subalpine meadow (SM) at elevations from 2659 to 3845 m. We
hypothesized that soil mesofauna would be more sensitive to spatio-temporal
changes in environmental factors than soil macrofauna because the taxa of
soil mesofauna are r-selected compared to those of macrofauna, which are
k-selected. The community composition of the soil macrofauna was more
responsive to habitat changes than that of soil mesofauna across the sampling
months, but the community composition of soil mesofauna was more
sensitive to sampling month than that of soil macrofauna across all six
habitats. Abundance, richness and Shannon index values significantly varied
between the six habitats for soil macrofauna but had no obvious pattern in
spatial change in the soil mesofaunal communities. Moreover, the differences
in abundance and diversity index values between sampling months were not
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significant for soil macrofauna, but were significant for soil mesofauna. The
spatial distributions of soil macrofaunal communities were more easily
affected by the changes in environmental variables related to plant
community and soil properties than those of the soil mesofauna communities,
while the temporal dynamics of the soil mesofauna communities were more
sensitive to the changes in climatic factors across sampling months than those
of the soil macrofauna. The results showed that the soil macrofauna and
mesofauna communities respond differently to spatial and temporal changes
in environmental factors, even when they occur in the same ecosystem, as
result of different effects of habitat and climatic factors. These findings
indicate that the plant communities affect more strongly on soil macrofauna
than on mesofaunal communities 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 ecosystems, especially in forest
ecosystems.

Key Words: soil macrofauna; soil mesofauna; spatio-temporal variation;
community level; habitat factors; climatic factors
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