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BEEARIFRREMER B ZSHEERNMR

MEE, 28, HXF, T W, HFwE, TEF", KEK'"

(1. ARG R Bl b, bat 100048 ; 2. T EREBEshHF5E A, Jbat 100101)

. B MMM FEENEAYRE L, XOYBEITRRRRLT B ZHMEMIIRAR D, KT, &
FSE LI R 5 A FAR AR DX RUERE R W o 1], PRFE X 26 4P X B B BRI Z R Y B AR B FLTR ULl
B FRIEAEI, RN NURR R U AL E BF, IR ENNREREW, s 0ER T HA~
HAY B ZREMEAREL: A Jaccard $85L, Bray-Curtis BRI RS K E B ZHAEIEIREL D, FIT LB RIAE 2
[\ B ZHEMER AL, 25 A MIREE S | YATRE I I IABE R T, 12 A mantel K535, RDA K RDA #1857 LR ST
W RUERLES L B 2 REPERIE UL, S5 5RR W, Jaccard FEECRI D, 46505 19 AIEE T SR IR YE (bio_6) |
BV A BARIRE (bio9) FIEIRFEEFERRAL (bio_11) 3% 3 NIEEN AR FE M, SHMEE WIThE
JITCWEAASE, T Bray-Curtis 38405 LR AT R EMHIK R, 3 MR E X% B MR RNEZ G EET)
HBIRBT 719% UL b, 4 HIIERESIITE 19% DL b, R, TR 5 D HARGP X, RURRHR L g 28k
TR 1 3 A2 S5 R 7 U R IR A5l
KR . B MM IR TRLE; R BrEa
HESHES . Q968.1; 433 XEAARIRED . A XEHS: 1674 0858 (2022) 05 -1053 - 10

B diversity of Geometridae moths ( Insecta: Lepidoptera) in the Hainan

Nature Reserves

HAO Hui-Jia', HAN Hong-Xiang”, YANG Cai-Qing', JIANG Chong', HAO Meng-Di', WANG Zheng-
Jun'" | ZHANG Ai-Bing'" (1. College of Life Sciences, Capital Normal University, Beijing 100048 ,
China; 2. Institute of Zoology, Chinese Academy of Sciences, Beijing 100101, China)

Abstract: Studies on B-diversity mainly focus on plant communities. However, there are few studies on
B-diversity of animal communities and related phylogeny. In this study, we analyzed the B diversity and
its formation mechanism of insect communities in five nature reserves of Hainan Province, with the
species of Geometridae moths as examples. The collected samples of adult moths were identified to
species by molecular and morphological methods, and their phylogenetic trees were established. Two
types of B-diversity indices were selected separately; the traditional Jaccard, Bray-Curtis indices and
phylogenetic B-diversity indices D, for comparing the variation of B-diversity among different sampling
points. We used mantel test, RDA and partial RDA analysis to investigate the formation mechanism of 3-

diversity of Hainan Geometridae moths by combining geographic distance, flight ability and environmental
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factors. The results showed that the Jaccard and D, indices were significantly correlated with three of the

19 environmental factors, Isothermality (bio_6), Min Temperature of Coldest Month (bio_9) and Mean

Temperature of Wettest Quarter (bio_11), and not significantly correlated with geographic distance and

flight capacity, while the Bray-Curtis index was not significantly correlated with any of these factors. The

total explanatory power of all three environmental factors for each B-diversity index reached more than

79% , and the explanatory power of each factor was more than 19% . The analysis showed that the

formation of B-diversity of Geometridae moths in the five nature reserves in Hainan was mainly influenced

by environmental factors, especially temperature.

Key words: B-diversity; comparison; formation mechanism; insect community; Hainan Province

60 4ERT, EA¥ % R H. Whittaker 1 3R H
YIFh ZFEPE o, B ATy Z2AEHX 3 AN [] B 2
B, Hrh, B AR TE BV R YA 2H i
A8 Ak () 8 B ( Whittaker, 1960 ), [&] i 3] 1
MacArthur S84 )0 Z FEME 73 R B3R N R B 6] 2
FEME, SR IE TR RE I R L 2 R el Bifi 4 A=
BE A8 Ak i A8 AL 19 ( Macarthur, 1965), i Cody
(1970) WA T =K RFENE, PRT B 24
PERFFE TG [, AR = RNTEAWIRE X g £
FEMERBE S B BTk g T 3R, A B 2R ETE
AR AR R B v (B PR A R 25 S ) R i
15 (Marion et al. , 2017) , J2&FRAREE 4 Rl 0 OC 4
( Rodriguez-Artigas et al. , 2016) , AN, Tfi# B %
FEPE B2 48 )5y BOE AL, AT LRI 2 4285
A= 3 A DA KGR A 2 S ) R I AR
IFAE T2k Z R R DL RS RGN
B (MRS, 2010; Gulay & Smets, 2015;
Bush et al. , 2016) .

FET Z 32 LT B RIS JRIE i
PRI/ b 3 BEA Hh - BRI R A B A 8 A T A,
HEE AR B ) Fh 2 O RERL I sh Yy, 54
FhEYYBOL R, TEXFMEN T, B MR T
FASMY EEE S, LAY R FRERE. B
BT E KITHE S (Azevedo et al. , 1998), A
[T r e, PREE I BB AR I N B % 18] 49 b 20
WS RRA G, mIEAERRNEm, 75X
FEOLT, B ZHEMESs 52 s (R PR 5SS 01 1 52 i
Mk 47254k (Legendre et al. , 2009) , X F X PiFh
PIS/BRUL, A BHIESZRE, #1401 John (2007) 45
HEZEP FiL2 5 (BCl) S5FFE# 4 3585 37 1 Wt
%, 3BT HO AT R Rl 23 (B S0 A A% s B S e, 4
SRR, B R A R SRR — R X
PR o3 A Jm B R RS 1 36% ~51% , & B
RIS AN fiff T X L6 37 A5 A 22 52 W) A9 40 ol - A

KI5, T Murphy 28 (2016) X #4ats Hi X (1) FE Al
RAMYIN B ZAEELEFFALER FEAT T A58, KM
FAASAE W) I 75 FI A A KE W 1 v 10 24 - B ) A7 72 ]
WS, HhFEAMYRE R 2 A SO
W, HEAl UL, B ZREMERYIE i) B A S i R
O R VE T, AT RE R P A A O R 0 &5
ARV, HED, AREMXORFEZREER B Z AT
Ja SOE AL R AR Z it o9E, [AXT B ZHE1E
HIIE 1ML 4T3 88 A — > %€ i ( Morante-Filho
et al. , 2016; Murphy et al. , 2016) , FEH|J& Y RE
&I B ZAEE, ThSRJE — T B 2 R Y U
(RIRAREE, 2015; sRARASE, 2016)

TEWFIE B ZAEPERT, RGLH 5 B TR 2
fift B Sl ) o3 A ik AR b dE AR DD R B OB (Bin
et al. , 2010) , YIFh B ZAEVEMT &2 W) Fh A A
REBE, REKT B ZAEPEMT 2R E H]
RGO RES RN, Wik, REKE B £
FEVESR A T PP V5 A2 Ab ik A vh B 9 5 4 A )
AUARSCHERY 7 ik, WM Rl B ZAEPEERAL T
BiE4t (Tsirogiannis & Sandel, 2016) . ILAM, ¥
B 2 S RGE L FH LML S, LA ks i m)
RV H A [7] A= 285 2 A o) 9% () 40 b 2 1722 A 7 A
M ( Graham & Fine, 2008) ., HEJ, ZFELE
B, e 52k Wik BRGEERNEL L)
WEMESEITmE AN (RS, 2012),

FUEEL (Geometridae ) S5 H (1) 25 —
B, AR Rz 2 TR, RELZA 2 000 F
(RRLZLARAEER T, 2011) o FRURA} B Ml MEAH 0L,
FEAE A 0 i X AT B Az, B H A, Aol
WEEE L AR B R R, Bl
RO Apocheima  cinerarius . A 1 R ¥ Culcula
panterinaria 3 K& X Populus L. . BB
EREFAMELEE (TEH, 1987), Rtz
Ab, RUR B He A i T T R0l IDXCRE £ 1 B e
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AW Z RO SE, O PRI AR AL UL, AT
WHAAC R IE 7R ) A (Beck & Khen, 2007),
B, PG ROORE R R v AR S5 A, AU A
TYMZREER RS, AR T F AW
ZEEBIa, PR B A RO AR 7 B AT 2R K R
(EHEE, 2010),

AWFFE VLR F R O ], 455 PR AR 5E
KE BRI, MR 5 A ARG
DR RO Rt B B AT B AR AR AN o0 A, iR ST
HER 5 A BRI IXOURE R 2L Y B 2 AR
S HIE L

1 #RE5FHE

1.1 #REER

WSO TR A 5 A A RRIIX, 7052
RN R FARDRI X (RO T 3RR) | BiE
W FE G AR IX (B) . TARIER G A AR
PIX (W) . P INEREHRRX (H) Pk
RERFG A 2 A ARORP X (Y) (1) o BIFFE X 4
RN, KREIA, e, e,
XWNHEYRRE L, EPGFRIA . P = A
JEAEM, XA BT IR Y e, ROTER
B REER AR BT

N

3Ky

| Yy Fel s
R4 I (4
0 25 5041

BT 5 AR DX R A L B
Fig. 1  Location of five nature reserves in Hainan Province
e FPRARERSD R XEME, T, B, Y, WA
H PRGNS | 7 0% | B RRIG | TLAR LRI 2 1
HAR{RY X, Note: The black dots in the figure represented
B, Y, W, and H

Bawangling,,

the location of each reserve. J,

represented  Jianfengling, Yinggeling,

Wuzhishan, and Diaoluoshan Nature Reserves, respectively.

1.2 HiERREMHMELEE

I BCE AT AR R, ARSI T 2015 4F
47 2H-4711 HF201546 H1H-6H 10
H D 08 H RO B e AT B AR AR IR 45
BIEEH DNA SIS H AR X FEA ST S E
1.3 REREWBIEIL

RERKBRE W EZLER: 1) fRELE
i BOREAS R BRRILIN VR RO/ AF, T $2 0 DNA
2) RHAL BN H IR N &It &t — &5
2D BREEIBURE i 9 42 3 [ 41 DNA; 3) COI R 51 HY
P3RS B F H DNA KIERS col (iR 4
Mtz C A LEFI L 1, mitochondrial cytochrome c
oxidase subunit 1) 3@ FH5|#, PCR /=4 0450038 1:F
BERCHLIK A2 BERIN ;. 4) X PCR 77 HyifE A7l
J¥, KA 7 FIME B 5) fff H Chromas %K 1
(http: //technelysium. com. au/wp/chromas/) W %<
WP i, B— AT N TASKHEIE, #ift DNA J7
HUGE B AT SE e, R BT e R 22 Bl I ™ ) g (]
HFORTIN Y, A T R A SRR OR AR DU R
PCR S E T #2 0L DNA, H 3R 1G B 45 R . #l
FH DNAStar HA X5 B0 58 ) X e 5 9 647 P 4
P PR 5 LA 7 5 MEGA 6.0 ( Tamura et al. |
2013) ERAFHEAT Z2 B P 5 LU X A0, OF e a5 R AT
T fasta SCAAR, HITHWERGELEW; 6) K
ISR E:  ( Maximum likelihood method, ML) 4 & £
iR EM ., B RAXML 8.2.4 ( Stamatakis, 2014)
BAFIERA] GTR A5LAL, el sl H ROk At B i
COI FEPURRAIRB . S 180 4% 19 U SRR
47 1 000 IK bootstrap A 45, Jf-44 44 HE AT ML A4
By A . nwk A%,
L4 HiELESSH

AT T YR B ZHE 8 %L Jaccard F
Bray-Curtis f8 85I RFE KT B ZAHEMEFE 5L Dpwiﬂ:ﬁ?
VR B ZREMERITTEY . 5 I8 B RE i (B AR AS B 22
SRR, R R R R 2E, AR perl 4K
P HIA, MREARRCERI 4 M (HiE
W, M, TR AN ES AU LR ) A3l B AL
PR 33 SR (MK E S/ MY IRIE IS F AR PR
XA ), DIBOR 5 ORI IX AR A 2 1 02
33 ko WAHh, N TR E AR AT R, A
WFFERS Fik 4 A PR4 XCE B AR 100 W, BT
100 NFHHESE, RIEHHIHE B ZFEEFREUTR L
BIEIEAT LT

Jaccard FEEI LY B 1Y 52 9 1> A b 18] 5 A v 8] 4
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FPLH A ARIRRE  (Jaccard, 1901) . 3N .

J
a+b-—j

Horr ) ORI AR A R,
MIPIREL, b RS B IYIRNEL,

Bray-Curtis 18 £ & T 2 8 1 1 75 AH 1440
B, HI B AT (Bray & Curtis, 1957) :

_ 2N
Y7 (aN +bN)

Hrb, aNfREREHL A PR AAS RS H 2
il bN AR B TH AR ARECE Z F 5 GV
REELEREH A (GN,) FFEHL B (jV,) HIFEAE R
o LERAS AR AR B H BN 2 A, ORED
JN=2Xmin (jN,, jN,) .

RGKE B ZHMEAREL D, JEH8 R AT R 5
REFEES, THAAE R E] SO 75 (B AS [ 4 i sl A 1k
ZIM Y RG K EE (Webb et al. , 2008)
HHARWT .

¢, =

a MEEE A

2 :1:1 6#;2 + Z;Z 8jk1

Ny +ny,

Hb 8, FRBEE kPR | SHEE kP
BYRBPFBI T RE R FIEE; n, R k,
TIIRECE 5 5, RRBEIE b, DR j SHEVE k,
FETA YR B RE R EIE; n, R
% b, TR ECH

FAER AUCATRE W& S80I R A =
wr .

WM (WLR) = (J) /i

WA (WISR) = @Y K

WHRELL (WAR) = (3E)* /@i

i Mantel K50 70 HT 30858 1 254 B R
B, MRS DL K RATRE ) 545 B 2R
AR, Hf, ZZA MR EET 3
B FAEIRPE (bio_6) . % HEBAKIRE (bio_9)
IR BT (bio_11) FER FHERCHE 55t
B, X3 AR T2k B F WorldClim 2088 22
(Hijmans 45, 2005) , X8RS A 19 DS
T, BBEXIARERT, ERAIEMNS &K
B AR MIAFE B EMIE (£ 4), FEF
WFFE AR Sk, A 5T R B 5 2% 5l T 4 1 4%
B T 9D iR R (Jin et al. , 2013), HTFX
MEZRBEINT 3 AHEHE T, FEEAH T 5
1t 5 U5 Al T v 1) S i 1 B SORTR] A S 11 46
TR s H AR B A 2 7 2 R ) G

D =

pw

b bio_6, bio_9 ., bio_11 435I %t 5 F J7 £ 45 77 1
bio_3 . bio_6 & bio_8, ItAh, R RDA K RDA
O3B BRI B R XS B AR B R
IR R4S B AR ERR BT EETE R SE AW
RFF RN, AR HIEDEFE R il AreGIS 10. 2
(S E T 5E R .

2 ZRE5HMH

2.1 YFheERL

F4E 2015 AR 5 A4S H AR IR IX 1Y 460 &
EArA, md A Rg, LREEINEE col
LD R BRI {E B AR BOLD B0, i ixX Su kg
AFET79E, 3127 %0 (F£1),

F1 2015 FEEMRIPEMERE R EME
MFANENEE
Table 1 Sample size of each protected area in
Hainan in 2015 and the corresponding number

of species and genera

FEsL (fLES) .
: : Ja Fif A
Sampling points
Genus Species Sample size
(Code)

FHEW (B) 43 53 104
A (H) 25 32 58
RIEVE (T) 12 13 33
TAgI (W) 23 34 85
BRI (Y) 40 57 180

2.2 REREMWHE

MR B, JER MR RMAE (ML) 14
HTHR S MARRPXIUERIR L REKE
By (BN 1) o e f 460 S5ifERS 5 A A SR IR
X FEa, NP 4 58K ABL (Drepanidae) COI
P o . A SCB AR A R R
A 79 NE, HpSMERRE, SCRAR/NT 50 1Y
Bl RAric, Z55RR, 460 M RUREHE A7 IR —
FOKFAAESE L, AR —ZOKF REUE 1R 4f 3 23R
W R IAF LA (KR 1), XM ARG B 24
PER TR B B2 5E HE Al
2.3 AEHERE B SHEEH

Z IR MR Jaccard AL (Y5 Bray-Curtis
BRCE PP X 2 0] R R A — 2 g, (HEA]
AR B —2 (£2), HH, B-W, B-Y, HJ
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HH-W IX 4 4U4F 50 6] (9 45 5022 52 AR, B-J L
J-W A J-Y Z AR B AR, AP fR /N R

PXAE TR L ARG AR 22 8], i R A 3 2 0%
RIS 2 8]

R2 BITIE[ERYT B SHMEREE

Table 2 Species 3 diversity indices between each sampling point

YyFh ZREVEFEEL R (fR1)
Species diversity Sampling points FHEW (B) mA I (H) RIEIE (]) HABI (W)
indices (Code)
m&P I (H) 0.919 £0. 034
RIENS (T) 0.939 +0. 032 0. 894 £0. 029
Jaccard
HARIL (W) 0. 898 +0. 041 0.901 +0. 037 0.929 +0. 025
WEEE (Y) 0. 899 0. 038 0. 870 +0. 040 0.922 £0. 025 0. 838 £0. 042
mEP I (H) 0. 850 +0. 058
2l (1) 0. 885 0. 055 0. 810 +0. 048
Bary-Curtis
TAgIL (W) 0. 815 +0. 064 0.822 +0. 061 0. 868 £0. 043
LA (Y) 0. 815 £0. 061 0.772 +0. 062 0.857 £0. 043 0.724 £0. 060

. TBPEUE N FEYE + briE2E . Note: The values in the table were the mean + standard deviation.

WRIEHX SR RELT B 2N E
(£3), REKE B ZHAMEIEE D, ST B 24
PEFREUN 2T A S 2 —30, than, #E A% B-H
ZE R B 2R R, HRAGLH B 2k
FEEL D, FEDR R AR RN J-W B9 Ah B At
B, HHAGLRE B ZHENEAR, WA, F
GLRE B 2R EUE I B,

2.4 ESRERFMHMEERS g SHEMAEXME

B ZFEVEFR S & M5 K - [A] 1) Mantel £ 55
GERERY, W B AR B T B
Jaccard 880 555 1EM: (bio_6) M A HBIKIEE
(bio_9) IXPAAIREE P 7 W3 AH G, i £l B
Bray-Curtis 16405 3 NG 70 B EH K, 5
RGKE B MM S, FiRME (bio_6)
BB YRE (bio_L1) 5 D, 4650 M

K (F£4),

B ZAEMEIR B S IR B | 255 PREREE B 1A 1Y)
Mantel ¥z 3025 R RW], 3 1~ B ZHEVERS £ 5 Hu 3 e
BIYORRILN BB C R, 18 B AR,
AR — e Jaccard F5 805 25 & FR B4 0 &5 )
FAHSG, (H A PREE 2 L4, Bray-Curtis 45 £UF
D, FEECE I B AR SC R B R, MH P{HE
LR HZIRF] 0. 05 WIRAAKY (£5).

2.5 XITHENE B ZEMMEXRME

W R AT RE I HR AR, 193 AT RE
T (F6), HE Mantel KEBIEEHR (£ 7),
Bray-Curtis Z2FE 45 8005 WTSR (3 g 1 AL L)
Z IR B A OG, HAl T8 B0 5 RAT RE I 46 4
To i FH AR

®3 FEHEMERZELE B SHEEHD,,
Table 3 Phylogeny 3 diversity indices D, of different sampling points

FEs (fR1) . . v

) . FEW (B) mA U (H) RIS (]) AP (W)
Sampling points ( Code)

mP I (H) 0.177 £0. 016

Q218 (1) 0. 171 0. 029 0.129 +0. 010

A (W) 0. 132 £0. 020 0.155 +0. 014 0. 120 £0. 010

PEEFS (Y) 0. 154 £0. 020 0.155 +0.015 0. 134 0. 086 0.104 £0.013

. THEUE N £ FrifE2E . Note: The values in the table were the mean + standard deviation.
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R4 B P SHHEMSHERE T2 HMHAX RS

Table 4 Correlation test between each 3 diversity index and environmental factors

B ZHETEFEEL 78 . »
B diversity indices Environmental factors

SFURTE (bio_6) 0. 652 0.04°
Jaccard B3 H AR (bio 9) 0.748 0.03"

F IR YRAEE (bio_11) 0.592 0.06

R (bio_6) 0.517 0.07

Bray-Curtis % A BAGIRE (bio 9) 0.572 0. 06
IR ZEETYRE (bio_11) 0.519 0. 08
2R (bio 6) 0. 648 0.04~

D, Ve A BRARILEE (bio 9) 0. 563 0.08
BIREEEHRE (bio_11) 0. 655 0.04°

. R EZ AR BE (P<0.05), Note: ™ Correlation between variables was significant (P <0. 05).

=5 BN BSHEIEHSHIENES SE8RES xR7T B B SEHMEHE TR ANEXERR
(IFRIMEREE) ZBERHEXERE Table 7 Correlation test between each B diversity index
Table S Correlation test between each 3 diversity index and and flight ability
geographical distance and integrated environmental distance
S bbb 3
(Equivalent to the environment distance in the table) B Z AL “FTRE SR
B diversity ) . r P
B ZREPETESK A2 ) , e Flight ability
B diversity indices Impact factors
- P (WAR) 0.393 0.22
b 3 PR 0.364 0.18
Jaccard Jaccard WAL (WTSR) 0. 165 0.33
I8 iER= 0.678  0.03"
WM (WLR) 0. 435 0.13
Hh IR 0.371  0.18
Bray-Curtis YL (WAR) -0.033  0.58
B2 EE 0.550  0.05
Bray-Curtis #YTHEIFALL (WTSR) 0.599 0.03"
by P -0.118 0.63
D, W7 (WLR) 0. 039 0.43
78R iEr 0.628  0.09
YRR (WAR) -0.335  0.73
T RN R Z M A B (P <0.05), 5 BRERL (WISR) 0,297 o5
44 m VoY . .
Note: * Correlation between variables was significant (P <0.05). - )
M (WLR) -0.527  0.91

x6 EMRIPERIUEEHRCITRANZNSHWE

Table 6 Values of various parameters that characterize

L IR Z A A SRR BER (P <0.05),

. . . Note: * Correlation between variables was significant (P <0.05).
insect flight ability in five protected areas

BE& (1RD) YR WAL 6 2.6 METESFHEYMARZERXR
Sampling points (Code) (WAR) (WTSR) (WLR) RDA ﬁ*ﬁﬂ@%%%ﬁlﬁ, SR (bio_6) ., &
HEWL (B) 3.008 9.5  0.011 7@}3%1&75& (bio_9) LA Bedweiii 2 J& F- ¥4 i 1
B2 (H) 3139 9.742 0.010 (bio _11) 33 A3 BL T XT ) Ff p 2 1%
UG () 3.660  6.973  0.012 (Jaccard Al Bray-Curtis 45 ¥0) A A L1 49 32 1
(2~ 3), XA LA s 1 7 HE v 1 A0 0 &
TAgIL (W) 2.870 7.672 0. 009

A LR EATHE M BB K BRI (( Rk 3 A
WEEFS (YY) 3.267 7. 823 0.010 FBAERE 2 ~ B 3 PGl iR R R 4850k 0. 750
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0.661; 0.783. 0.610; 0.700, 0.713 k% 0.769
0.639; 0.802, 0.584; 0.721, 0.692). %X i,
3INERXRGEKE B ZRENE D, H6ECH AR Y5
M (3 AMERAER 4 PIAH BB B 2 5l
0.982. 0.141; 0.954, 0.196; 0.981, 0.179) .
RHE RDA HEFP45 R, Jaccard 1838 - A T
MEBFFIEAR 2 0. 815, Z9{HJE 0.641, 3 kT
X FE i 0] B 2 R 0 A B 5 79% ., Bray-
Curtis TE8 - HEZIH T 09 B IE AR/ 0. 684, ZYR
B2 0. 554, 3 NIREEAFXHERIRE L] B 2k
(A RERE A 81% o D, F8EL — IR 19 SURFAEAR
0.022, AR{ERE0.019, 3 ANEREE N X R
FESE] B 2RI A RN 86% , FRBE IR T X
MMEST] B 2SR R Y B R, =&
HABEVMCHE (PESHIR0.02, 0.02, 0.03),

0.8 1

bio_11
bio_6
bio_9

. RDA%HH2 RDA2

S o ©° o
) =} o ~ >N
=

|
N
~

>

-0.5 0.0 0.5
RDA#lI1 RDA1

K2 B T5YH B ZHEFEEEL Jaccard B9 RDA 5347
Fig.2 RDA analysis of environmental factors and species

B diversity index Jaccard

2.7 EREERFX B SHMEMNBREER

3AEFREE N AR (bio_6) . % H & ARIR
JE (bio9) MEIBREFEE (bio_11) X4
B MRS BRI (15 79% ~86%
ZIE), mHB AL (K5), XYFh g ZH1E
Vi 3 A BT 0 FZ LT AR, Ho
FRME (bio_6) Y H EAKIEE (bio9) ME
B TE 25% A A, oA W 2R R YR E
(bio_11) M REEFE, M RKELKE B ZHMK
D, FEBOKE, BEERIEE A TR 5FIRYE (bio6),
R 30% , Fod HRARIEE (bio_9) AYHE
PEAAXT /N,

0.6 bio_11
bio_6
bio_9

RDAHI2 RDA2
(=) =)
> o
(=]

S
[\S)
=

|
N
~

-0.5 0.0 0.5
RDA%#HI RDAI

K3 BTN T 5 B 2R L Bray-Curtis [ RDA J3pHr

Fig. 3 RDA analysis of environmental factors and species

B diversity index Bray-Curtis

0.4

<
o
T

bio_9

bio_11
io_6

RIDAffHQZ RDA2
=) =)
o =
~
=
=)

|
N
~

-0.6

-0.2 0.0 0.2 0.4 0.6 0.8 1.0

K4 HEHNTH5RELE B ZHIEIE D, K RDA 73#7
Fig.4 RDA Analysis of environmental factors and phylogenetic

B diversity index D,,

3 RS

3.1 AREFRE B ZHERMILE
ASCHERCT WIS B ZHEETREL, Sl 2R
B ZAEMEFRE P I oo B B Jaccard FR AL, 2K
EHAE Bray-Curtis IR RFE LT B AL
D, AE IR e bR, W2 I TR 5 A%
DA DCIa) 560 B RO R R dy B 2 AR A2 fb 1 L
45K BIR Jaccard 158U 25 AL F Bray-Curtis 5401
TACEA —E WAHLLTE, RUIYFD B ZHEPERYX



1060 W5 R R 2R Journal of Environmental Entomology 44 3%

ES 3 AHEERETERME (bio_6) . Hi® HERAUEE (bio9) MEIRZEEFHEE (bio_11)
N B ZREMEFE B B L]

Fig. 5 Percentage of variance of each B diversity index explained by the three environmental factors isotherm (bio_6) ,

the lowest temperature of the coldest month (bio_9) and the average temperature of the wettest quarter (bio_11)

. A, Jaccard $8%(; B, Bray-Curtis 3%%; C, DI”L.EFE‘%ZO Note: A, Jaccard index; B, Bray-Curtis index; C, D,, index.
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