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Behavior characteristics and habitat adaptabilities of the endangered butterfly

Teinopalpus aureus in Mount Dayao
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Abstract; Teinopalpus aureus was listed as a protected species in the IUCN Red List of Threatened Species since 1985, and
a Chinese first-class protected species since 1989. It is concerned increasingly by people throughout the world. However,
we now still unknown its field status, habitat adaptabilities etc.. In this study, we selected four sites in Dayaoshan,

Guangxi Province, China, to count adult and early stages (egg, larva and pupa) by the method of route survey, and to
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record its mating, ovipositing and feeding behaviors by the method of on-site tracking observation. Results showed that 7.
aureus grew in wet season (from April to October, with > 50mm/month in precipitation). This butterfly showed active
selectivity to temperature, which larvae fed actively during 17°C to 24°C', and males hilltoped actively during 19°C to
26°C , while females preferred to oviposit at noon when temperature was relatively high, during 27°C to 30°C. Males showed
topographically choice behavior, and (87.34+7.58)% of males (n=339) preferred to fly up hilltops (not hillsides) in
surveys. They aggregated there during 6 :00am to 11 :00am, flying or perching, and spent (77.87+19.32)% of time in the
latter. Moreover, males always perched on those leaves located high branches or the edges of hilltop, where they “waiting”
for females to obtain mating opportunity and showed the type of “perching” in mating strategy. Males showed territoriality
while perching on hilltops, and often, who firstly perched in a domain would be the last winner in male-male competition
over territorial ownership. This study also showed that 7. aureus had a high mortality in field, and the rate of pupa
emergence was only 38.9% (n=20). As for the survivals, a complicated defense system was observed, including the
primary defense system ( protective or cryptic color, color or shape mimicry etc. ) and the second defense system (ocular-
spot demonstrating, body swaying, yellow Y-gland stretching etc. ). Moreover, the fully matured larva preferred to pupate
under a cluster of leave in bushes or bamboo graves in the under-story of forest, and the height of pupation site was (1.82+
1.58)m (n=20). Our results suggest that T. aureus evolve some specific behaviors to adapt the specific habitat of broad-
leaves forest under the pressure of nature selectivity. However, habitat destructions (e. g. felling) or interference (e. g.
the under-story’s reclamation) might make more individuals of T. aureus fail to live, and then threat the endangered

butterfly’s population, or even lead to the extinction of local population.

Key Words: Teinopalpus aureus; field study; behavior; temperature; mating strategy ; adaptability

W18 S 6533 H ( Lepidoptera ) B 4, B (R B I0E B 1033, BFoh “ Az 547 . (HH AR SR H
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PRAE= B0 | SK A% L B 18 &5 7 T, 5 AN, TG T 4 BE R ( Hypolimnas misippus ) B8 155 100 B 4 & 8K ( Danaus
chrysippus) BTBEECKBTIREL ¥ | T84 ATXR AT HIOTRSE F 35005, B =5 WL fs S
GEISO (L AT XA S BB SKA L illiopping) 7 B 86547 5 B HUAE B HE
BRGSO 20, S R AT S5 T 0 2 2 VBRI 96 R R T R 50
N A SO SRR

4 BE XU ( Teinopalpus aureus) iy LI &5 (1 A X A 55 A5 SRR 2K | FRATTHEM L AEAT o B R 5 2Z AHiE
N, ZMIE AN 1985 4FE4E TUCN B ALT (844 5%, T 1989 AR 3% E 51 A — G b LUS , In4 B 48 32 6T,
ORI, Xt ILEF M2 A7 IR BT A OCH ST e L St AR BIFSE AT P KB LL AR B M A ST 5T 4
TR 4 AATSE DI, SR FHER BRI A fUBR B SR T ST R i A AT R AE O 45 5 AR S5 a5 0 A HORS R 358
AR 3
1 #BEFZE
1.1 Wb 504

BFAMIEERAE] PR BRI (N23°40'—24°24" | E109°50'—110°27") A T E PG REH P4 75 B, 2 Hhiff
REFEAE 110—1979 m HiJEV& 25K R Z 2 0F . X IIRTE PIACAERTIE B, 55 DU 22 UK B0 A Hh B vk 55, I
Pl MRS RE KB R, WIFZ Wl YR NERAZ ( Cathaya argyrophylla) K5# (Alsophila spinulosa) 5 i
( Shinisaurus crocodilurus ) ZFHE I T REXE T, KFE L Fa v b M9 28 BERg i AIAEERIE 200 20 B IR3Z KRS
RS i TR Z AR A A B0, AP 2R 17 °C AR K A 1823.9 mm, AR 78 & it 1203 mm,
FIXSPREE 83%  FLREFN EEAEPAE 5—9 A0, 4R 71. 6% , oA H -V R REFT A L 60 mm , KB B
BT BELE MR (K1),
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1981 45, KEGILAR}= 2 2 b i I & 4 BE RUBR 1 230 A o 05, H bR 4P IX TAE N LA B4 45
R ESREFE TUAS MR B BNZME . AWARSE , 5E X S LR o e B 4 A, i b HL 8 s R854 R 3RATT A B 52
X35, %E 45 4 Site 1 Site 2 ,Site 3 Fl Site 4, B 58 KA 1 km DAL, Site 1 AL 0. 62 km®, ¥4 1300 m
£ 1645 m, i B 30° F 67°, & 4 A WL T, P4, Jbif K 5 SF B ( Fagaceae ) #%5 J& ( Castanopsis ) . i X &
( Cyclobalanopsis) FiEF}( Lauraceae ) 5 A 22} ( Magnoliaceae ) 75 41 i 1Y & 28 W8 AR, 4 B9 I M AT AAECREA | 1L
T0U X R A DA B K ; Site 2 AL 0. 84 km® , ¥4K 1100 m Z 1500 m, B JF 20° % 48°, FE N IR 5%, £ hH 4k
AT 55, T E AR AR AR = | XA E RN B T 3R 5% 5 Site 3 AN 0. 72 km® , #4% 1000 m & 1345
m, R 22058 49° F 2 AT, AR R A BEHOIR 7370 14 F sk bR, 1Y b RGPS R D S L R e TR
FEIX (INAEL T ARX) , — I TGEEBAR X, AR AT (Schima argentea) ./NFEGHL( Lyonia ovalifolia var.
elliptica) 2578 55 , XTI LU TR A 52 L 50N Site 4 HAL 1. 13 km® , ¥4 1200 m 1450 m, 9 20° % 56°, &% £
AS/INIITOE, X 389 2 o S e i AR BT 2
1.2 BAMISEITEE

2003 43 H 22004 4F 11 A, 7ERFGE X 38k 2R AR B IR A a0 s B9 2l By 45 s i 80 o B ATk
ACUMERR ST 45 |, AL REVLEEN, T2 205 1A ARIA/NESEE T, FC LA GPS A1 1 :50000 HiJE
VL, R RO Al 37 T 194 5 B 5 A B B A AR 6 hy ol 7 5 B ZR I 00 20 m Y L, DA PRI R AG 2
R E A FAEIER) T, BRIBREATE 2010 45X H 4048 B A BB SR 58 B R 4 A AR iR S
W 3 P,

R T it A B RV T S S A SCA TR, FE AT X S B 2 AN DA RS A (L T sk LD ) | o o R B 5%
R &l R AT R CAnieEAl R RAT A RAE) XA AT O R 10min G2 5% T B , 6P RRH TRATA8
AT WA e S (Rl LA R TRT A SR B ), 90 S 2 B (IR i) JRLE L RS ROOR 2 e A L T4 T I ) IX
I 5 e AR T LB A O 5 AR P AW G T R R 22 ( Parakmeria nitida) B Rl RE SIS (FE

Site 1.Site 3 Fll Site 4 % 45) Bf 0] 6.00 £ 1500, 5 LA 35 | | 7 800

YL BT (Zoom ZCFT7-15%35) RN sk 3 LA EAMAER ) 30 ¢ | | 1™ =
B L SN HUE WS (FE Site 2 1 Site 4 BEADIHEDY g 2 ] m:ﬁ
5:30 2 21,00 B4 3 LI LARBE S, 5N 2 a0 £ 2
BFFCL BRI A 25 T - [ 3

1.3 $dEathirik
izl ANOVA J5 ¥ AT BUIE 4 i, @ 35 MK P<
0.05 , 8552 35 N Mean+SD, AR & 75 22 X355 3 8 A %%

1 100
0

P& BRUF M AR X B A 1Y 2002 4E508E ) |, ik iﬂ ‘

WA LT DX Bl L XA 0 A i FD LR S o LR = }

BRI Arcsine FEHURAMIT LOBLLE A I ECR RS, S | |

A BE Mt 7E SPSS13.0 E5ERT, %@g{ljﬁgllkﬁﬁg
2 &R 1234567 8091011121 2
2.1 RIS S EE R H Month

SE R LSS A I PEG XK £ 2 4 A &= 11 A Bl SRR TR (2004 ) REFHEM M
A Z{%‘Lﬁ%ﬁﬁ}ﬁfft”ﬁ)ﬂ [E]SEYR EE A 17 °«C DA I,  Fig.1 The 2004 life history of T. aureus and its seasonal

MoK RFLR, CHEA TARZE, 11 H LU, M pb A - 2daptability )
Pl 0 6 2 A L 6 628 P03, K S, 8 6
W (/= ;:E.<50 . “‘Elﬂ‘t% v 3 . ) 5 N
*”‘fﬁf Ff%mi ) ﬁ,/ﬂijrpgéiig I r; FE S, 95 46 0K 6 HE 28 2 0> 17 CHRIX. IR €6k 4% S 5 2 it
HIE), TR 2 Ab TR 8 ORI, T i p o 1 (Laa) 4000 (Pupa) 1.4 (Adult)

EEAARM(E L),

http ; //www. ecologica. cn



6530 o ST

&t
3

Eild 32 &

2.2 AESATNNHIE S 3 N
2.2.1  MESERYONAT R K

TEHT AN, 4 B0 RS e 8 22 e A B H A/ I 4377 B, S IRP bR ) I 88 38 31— SR I e i L, 7E 27—30 C
ZIE) (P 2) 38 O O e R R, A5 sl DRI BE S (1. 230.39) m(n=16) , i IH 2 i35 K T 4F
EREPIEIHU AR A S AR R 4 (0. 640, 18) m(ANOVA: F, |, =18.602,P<0.001) , X 7 W HfE itk /e 7=
Bk P B 32 Sl A% R B Y o3 A 25 B ek R RS AU BB Y SE R LA .

2.2.2  MEMERYILTIET S 40 | X ATk T 11 15:00
B e A 10 5 1R (87,3427, 58) % (n=339) 100
T35 0 L T s L 0T 0K T 36 30 LV X e e e 12:00
KR4/ (ANOVA . F, ,=203.771,P<0.001) (& 3), 1;33 g
BT BN R LA 1 B 60 0T, BRIl [0S =
T 7 % % A E 6:00 % 1100 IFIZERIE Y [223 700
19C % 26 C MRIIFRR(E 4), (R EWTIEZ  [201 o

SR, S A B CATAT R, G BEi R e 0 1 2 B R
SUBR GAT , MK ) 7 8 15 3 80 L U g
B b2 B T 5 L TR B AL G (77, 8719, 32) % B2 SBEIBRURIEIS T AR E SHL-RESTE
(E3) 52 % T A7 2 1O ] ( ANOVA. Fyo= Fig.2 Females' oviposition and its time-temperature distribution
93.34,P<0.001) , 3 158 I AR ¥ 5 T 54 W g i 7 ) 45
.

2 UL BUHESE P TR TR 30 min, T 28 SR LA RS 5 08 R 0 1 SR
SEEAT O, AT SOV GBI B A 7 0 S0 AR R A SR, SR e, 2
A TR B X 17

in 7. aureus

B3 SHEMRIRERED T LTS ENSEE(ANOVA: F, |, =203.771,P<0.001) REWLTAEZHE CITRELHELLE
(ANOVA: F, 5,=93.34,P<0.001)

Fig.3 Number proportion of males on hilltops or hillsides (ANOVA: F, ;,=203.771,P<0.001) and time proportion of males spend in
perching or flying on hilltops (ANOVA: F, 5,=93.34,P<0.001)

2.2.3 4HMESETT>
FE SSEL & 04 B R 4 A 3 5 % 1 4 R 2 S ARt B L B R EE RO, mHEA 2
W5, A BT ade 2 REE 7 B AR, R S R, 4 BB 24T R ANTEAG S 3 ir i 22 | — i it 22 3|
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R SR B R — Bk 22 I BV S, e 1500
Gl ok I T 80 By, FLIRCET ATl W4 o 2 A A o
19:00 2247, Hyk A 800 il 11:00—1200 , H-A B[] 1R T 12:00
DI JFHIEN 17 € E 2 cnticrionai(E (100 TP 1000 £
5). 530 BB R E AL TR, [7 oo =
AT R SIS R AT SRV AT PRI mo -@ﬂ 700
P, LB KT (o0, 200
2.2 4 1/[:&%%@?&91%?%//{?% 14 16 18 20 22 24 26 28 30 32

{8 Temperature/°C

FE RS R g s R R, A B AN EBOS
= 243 b, T ( 7%111‘}%) ( & 6), 1 ﬂz"ﬂﬁﬁﬁ%ﬁﬁ‘o 1E2k .@ 4 ﬁﬁiﬂgsmﬁﬁ%mm%@.ﬁ%Eﬁﬂ’]’?‘]-fﬁfgﬁ*ﬁ@
E%lﬁ] ﬁ ':F‘ Z’if){n, ﬂ(, i % % Fﬁ( i Eﬁ Qz i % ;’j—:ﬁ ) g Tj:j:]{ﬁl i + * /I( ﬂk /IY ‘F Fig.4 Males’ hilltopping and its time-temperature distribution in

B MR N0.3 m E6.5 m, Y (1.82+1.58) m s
(Mean+SD ,n=20) ., #47 ( Pleioblastus amarus) | J& =} 21:00
( Lithocarpus elizabethae) \ =162 (llex triflora ) FER l_’.l ?gfgg
A3 (Manglietia chingii) 6T J2H4) 25 % BT fL5 SR 1800
YT, 13X B35 K 22 RO A8 I AR T A A 8 0 4L 17:00
PR 22 5 IR B &% ( Michelia chapensis) I ¥ K& B4k 1232
WA, S AN X AT BT AT ) 0 2
ABLEIZ T BE PR R R (i T 28 W 5 XREr & 13:00
(I SRR ) (7). i oo
2.3 Biliih ¥ e
BFAME 5] 22 000, AL 72, 7% i % - :zlﬂgg
ST J] B A7 2 A T Bl 9 ) 20 AN, PR AT T mes 700
H38.9% B HKEA 5 @i, 7o, WERIR Oo—a [[6:00
ﬂ?’%%ﬁi%}}i%%’éﬂiﬁﬁliﬁﬁﬁto 15 16 17 18 19 20 21 22 23 24 25 26 2I7 2I8 2I9 305:00
JUAE T AR AT, (ELUREE TS e B0 4 30t o JXUMEE 114 R it Ji Temperature/°C

R U A DR R O g spumes emam s mma s sE
WSS DT X FATBIE, B0, WY AA/N B Fig.s Larvafeeding behavior and its time-temperature
PR JEXIE T 208 2h h — g s ,Miéj‘:l Wk, distribution in 7. aureus
gk, BEES TR o, gh s H A S 5
Beic ; 14 B2 5 B AR B 6 () 2L5E, B @IS T (1 6) |, REFE — & FR B 1 38 iy HAE F-4b 0 37 o B 149
FoulichE . IR AR a0 RO T AT BRI T e Ent A, ol 5 A R B R — RS (| 7) , ax st
17 R AL T SR X R R B RS, R, 4 R RE LUE AR IS SR ) W MR B JE s | 3 €5 Y ™ JiR 1Y
ZEIRSE L AEAT TR IE B SR AR SR EL, AL BRI 1« 3k ™ 47 R o BE A 3 — 2 1) DI VR FH 25, 3 2647 D)
L[R2 T A BE RS IR R B R e, AR, W1 R Gk P SR B B T
3 #ig5itie

KRR ZERNA I T R R TR B RS, Rk e 5—9 A4,
11 A0 UG BEK R F AR (5] Bk i <50 mm) 4 50 B XU 3R T8 2230 B A R B b B R i 2R 1 i
PR, E PR AR LT LEGEE, I YR SRS R Z A R AR T — B AT, K24
AR R B A SRR ANTE BRI U0, & B RS, JEAE A AP 52 (ORI T 22 4 B it T8 AR 2=y (&
1) o A BRERS RV 1) 2 A A 355 22 A7 1R VA MY 110 R bR DX, G 4 A S 1473 8 R X A 1, R B L Ly A 4R - 347 4

http ; //www. ecologica. cn



6532 A E = 324

Ele6 EMELMERGBR(OET LN, K A) REEBIIR (K0, EB)
Fig. 6 The yellow-red fully matured larvae on the leaf litter of forest (indicated by the white arrow, graph A) and the objection of mimicry

(fallen leaves, graph B)

B 7 BRikELaEsAaT (H GRS AR @, 15 A) 5 RERRLERIART (H QR L18 17 E R Bl i, K B)

Fig.7 The cryptic green pupa (indicated by the white arrow in graph A) and the exposed pupa (the white arrow indicated that the pupa was

being bitten by a grasshopper in graph B)

XFRRSE A 83% , RECRIE AN A= A7 B0 i i (10 R i BE R 25 . 8K, 3 L1 PR 4 by AL X T 46 1 o Pt A
DX 45 T W RV A e A A ST Y T BB o,

P REHE RIS REREWEA K KT AT A0S G i R R RS R i
FeH Fpek 5 ARSI R PR R — S BOTERENE . BTN < R 0 XU 00 1L T ) A3 R RE O 19—26
C (Fa& R Hy 22—25 C) , 4l IR IS EORLEE Ry 17—24 C (BB EE Ry 19 °C) , F U HH 0 vk il 2 1 32k
Pk, YIREEVE— BT RS AT A5 1k (1 4) | A B BEAOR IR, [l A% R A T TRt R
AR RE R LR R RATIRLEE y 20—22 C M, (HUR  RTRIAT o o T BE A B U BBl 45 5, T AT i &
AR RE EESRA XS B8 e, XA M) T 4 R O ) G ), B2 0 7 DS B, A [ it B8 a6 e Y o AR A
Ji ( Linepithema humile Mayr) FU7E 28 °C I 7= B B 3R 5 K [RIRE ML, 42 BE 05 RUE M A8 7= B 1 7o th 22 2 28
FEIEAF, PR M RS 3 S AR iR , £ 27 °C RAE (181 2) , BEAT M0 T 0 M1 e O %) 4 5 DR Bl , DA B i 7
HASN B B

WA, 4 BRE MG JRUBRENT A 358 4 b U S B A e 0 S5 35 I 0910, <55 0 W JXUMRE e e LA Y 428 1 1L T
£, BV SE S 4 K] A B N A LI TS, RIS B SR AR 1 3l 7/ 22 MR S CHC A B e 0 R B I T, HE =
FHR RS, jﬂﬂi]ﬁﬁ*ﬂ’]\fi@ﬂi@ﬂﬁ%%ﬁ%”g’ B W Vanessa atalanta WHEME 15 1S
15 B BTE L T ., SV S S by AR o R (27 A B TR A ) JE R (MR R A R i T 52

http ; //www. ecologica. cn



20 41 WA 2 PGP  BEGRUR A ik S RS A 352 A 3 10 1 6533

BeALe R, PR, LLT5AT Ry 2 B B SS Te 3045 SR s 1 e B4 R 43, RS B AS e AL VR o X T e ot 3
R ELAT AR, BV AR RN e L 150 S A SR e 4 e Ak 2 3h 2 SRR A ARAS sS FE ML 3 5
5 AU SRS DU 8 M A R A A I )52 L | AR M 28 0ok, Sl sk 22 80, ARAR AC O L 2% o SR, [] A ] B,
A RE[F] SRR LA B A SR m BRIV e R A3y AR AT AR 9 23 00 A4S B Oy 2 ME AR A Euphydrryas
editha"™' T V. atalanta"'*" , WiFhSRME 2 FHRG SR B H: bE 37 b e B A8 Ak Bl B B (031 85 30)) %6 52
M o WA R B, 4 BRE M SRR L1 T s 30 1, A0 KA sl il T 5 5 45 8, 7 i v Ak 8 L T 2 IX ) It
b, BAS R TRV (18] 3) , PR T 2 0 A e R S O M 45 2 S Ml A D [r) e o DX e L R 2
AR T, E U SE S SO R A B LU T DI AR R | 3R X e 19 DX sl L, O B iR 2
B o5 DXCAT g (PR AP s 230 |, vl 412 ve ME AR AT ME R AR AL 2%, k28 o X AR AC e 5 5 U0 1 S A B2 A
ST PR AN L T A5 S T SR W 2 AL 5 T AR F SRR O I | AR AT A B R %
MG B SRR E o (I, X T 40 E W U AR e /DN | B 2 705 A 0 8 4 A W JRUSRE A A DA 388 i 7R 5 T 5 s
R FJAT WS 25 0] JT A 5 4 I B 2 B AMIT 9T TAE IR ATTJE

5 HAB R d 4 | 4 B R B REOM IR 2 | HE A7 I 0K X 2 S OB A G AR B ) 2 2
o HZ IS 0 O BRI IE B — AR S 2R A Bl AR R TS RE DR UEAH 458 73 A B A3 |, AT b 1
LSRG, HP A R dE 0 @ SO JE RIS BB R | LIRS R B R SR3) Y- A h 45 —
PBHIRR . SIAh, BB R 2l RO LA 3 T RE R4 T 5 Sl B 07 St SAE A T LA ) XU o
2% 40 Papilio polyxenes 200 X AR I AL B R X U Y R R A O i — BRI
VEPEIR (i T2, K 7) MARPOy R EG e T mik £ e B FENL 2 o BUEANES PRI (0] 4 B b XU Bl
MR FLRE ) B O | 3X BB AIA T A 4 S S SR o i gt o P P o A 5 338 I A ) 465 2R TN A b 3 26
HE SR el 4 TR AR AR KT R A R 2548 R A ( Lysimachia foenum-graecum) 2 o REux
BIAEAT A BV BT RE T [, AT B 22 MR PR R RO TR T

ST 22, 4 DRE XU E A= 05 SR AR AR L TOUE TR 40y SRR AT Dy SR 7 B AT D R 25 A5 F 5 IX sl e
TR SR T AR AR ST O TR TR ZE Al R RIRE SR R R AROC  $ 3R B B B B R R, X
32 O M TCSEAT ] T2 AR T S P AR A B ) AT A R AR X OGS A 5 4 R R IO (A 4 BRE
JRBREX v o f A 58 EL A Y J AR A PRI, 32 0 e A A 0 21 5 1) ) A8 A 8 SRR MG 55 1) 4 RE s KUK
A LT ORATFAR RS 58 5 18 2 ) AR T R TR SR, 214 T S S bk DX AT A AH 2 350 70 PR T P 7 DX A e
PR g BEAS 21100 BB S A A B e e B T B SR 0 (A R N AR e L A RS ) | o7 T 3k SE e
A 5 ) 4 TR XU TS AR T B Rl R PR A X T 4 R M SRUHRE £ (4 IR, A S s LA A
s (1) WFFE AT AT S8R 4 TR I JRUBRE A 58 14 SR, I HG 2 S BIE  Snfmf P 4 8 28 R Bl O sl 457 T PR 47 X b
SRR 5 (2) ARSETR AT I 4 RS JRUIE 9 43 A I A A, LAfSE 4 10 177 3 40 b 2 9 LA A 00 TRl Bsp,
FREI /N AEAAIL A BB n) SRR E TAE R 2 Pz i e My A S ik i B S AR
Bt ) VU R LU S A SRR XA B R iR I S A P B 2 R BE AN A TAE )P e B B AR Rt
IR A

References:

[ 1] SmartP. The Illustrated Encyclopedia of the Butterfly World. 2nd ed. London: The Salamander Book Limited, 1991.

[ 2] Vigneron J P, Simonis P, Aiello A, Bay A, Windsor D M, Colomer J F, Rassart M. Reverse color sequence in the diffraction of white light by the
wing of the male butterfly Pierella luna ( Nymphalidae: Satyrinae). Physical Review E, 2010, 82(021903); 1-8.

[3] LiCL, Zhu BY. Atlas of Chinese Butterflies. Shanghai: Shanghai Far East Publishers, 1992.

[4] Liu LY, Xiong Q M, Su C, Deng Q H. Butterfly Fauna of Jiang’ xi Province. Nanchang: Jiang'xi Technology and Science Publishing
House, 2009.

[ 5] ThakurS, Mane K K, Bérner K, Martins E, Ord T. Content Coverage of Animal Behavior Data // Visualization and Data Analysis. San Jose, CA .

http ; //www. ecologica. cn



6534 A E = 324

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

SPIE-IS and T, 2004, 5295 305-311.

Qin Y C. Insect Ethology. Beijing: Science Press, 2009.

Alcock J. Leks and hilltopping in insects. Journal of Natural History, 1987, 21(2): 319-328.

Pe'er G, Saltz D, Thulke H H, Motro U. Response to topography in a hilltopping butterfly and implications for modelling nonrandom dispersal.
Animal Behaviour, 2004, 68(4) . 825-839.

Prieto C, Dahners H W. Resource utilization and environmental and spatio-temporal overlap of a hilltopping Lycaenid butterfly community in the
Colombian Andes. Journal of Insect Science, 2009, 9. 1-12.

Yuan D C, Mai G Q, Xue DY, Hu C, Ye G Y. The habitat, biology and conservation status of Luehdorfia chinensis ( Lepidoptera: Papilionidae).
Chinese Biodiversity, 1998, 6(2) : 105-115.

Zeng J P, Zhou S Y, Luo BT, Qin K, Liang Y L. Morphology and bionomics of the endangered butterfly golden kaiserihind, Teinopalpus aureus,
in Dayaoshan of Guangxi. Chinese Bulletin of Entomology, 2008, 45(3) . 457-464.

Hoffmann K H. Metabolic and enzyme adaptation to temperature // Hoffmann K H, ed. Environmental Physiology and Biochemistry of Insects.
Berlin: Heidelberg, 1985; 1-2.

Gao YB, Zhai BP. Active temperature selection of flying Helicoverpa armigera ( Lepidoptera: Noctuidae) moths. Acta Entomologica Sinica, 2010,
53(5) : 540-548.

Abril S, Oliveras J, Gomez C. Effect of temperature on the oviposition rate of Argentine ant queens ( Linepithema humile Mayr) under monogynous
and polygynous experimental conditions. Journal of Insect Physiology, 2008, 54 (1) : 265-272.

Shields O. Hilltopping: an ecological study of summit congregation behavior of butterflies on a southern California hill. Journal of Research on the
Lepidoptera, 1967, 6(2) : 69-178.

Alock J, Gwynne D. The mating system of Vanessa kershawi; males defend landmark territories as mate encounter sites. Journal of Research on the
Lepidoptera, 1988, 26(1/4) ; 116-124.

Brown W D, Alcock J. Hilltopping by the red admiral butterfly: mate searching alongside congeners. Journal of Research on the Lepidoptera,
1990, 29 1-10.

Bennett V J, Smith W P, Betts M G. Evidence for mate guarding behavior in the Taylor’s Checkerspot butterfly. Journal of Insect Behavior, 2011,
23(3): 183-196.

Martin B, Gotthard K, Berger D, Olofsson M, Kemp D J, Wiklund C. Mating success of resident versus non-resident males in a territorial
butterfly. Proceeding of the Royal Society B, 2007, 274 (1618) : 1659-1665.

Hazel W, Ante S, Stringfellow B. The evolution of environmentally-cued pupal colour in swallowtail butterflies: natural selection for pupation site

and pupal colour. Ecological Entomology, 1998, 23 (1) : 41-44.

SE Lk

ZefhlE. PEBEEGS. Ri . ERE AR  E, 1992.

XIRIR, BERRH, £F0p, Mgt TLPEESMSSGER. w8 . TLPGRAHOR AR, 2000.

ZEN. BB NETR. s, B2t 2009.

FAE, EER, BEAE, SR, MAR. PR KU B R e AR BR. RS AEE, 1998, 6(2) ¢ 105-115.

WA, JERE SO, BAREE, R, RO, VS RIR LS R A BE R (PG R ) BB AR A SR RAE. R VI, 2008, 45
(3) : 457-464.

mH N, BT, AT R AR ORI Y F2 sh ik R, B2, 2010, 53(5) : 540-548.

http ; //www. ecologica. cn



ACTA ECOLOGICA SINICA Vol. 32 ,No.20 October,2012( Semimonthly )
CONTENTS

Characteristics of nitrous oxide (N,O) emission from a headstream in the upper Taihu Lake Basin ««c«ocoeeeeeeeseeeiiiiiii,

......................................................................................................... YUAN Shufang, WANG Weidong (6279)

Nutrient dynamics of the litters during standing and sediment surface decay in the Min River estuarine marsh — ----seeeeeeeeeieeaeaenne.

........................................................................... ZENG Congsheng, ZHANG Linhai, WANG Tian'e, et al (6289)
Diversity and distribution of endophytic bacteria isolated from Caragana microphylla grown in desert grassland in Ningxia «-«cocceceeeeee
............................................................................................................... DAI Jinxia, WANG Yujiong (6300)
Spatial distribution of Trabala vishnou gigantina Yang pupae in Shaanxi Province, China  -e-seemeeemmermiiiii
.............................................................................. ZHANG Yigiao, ZONG Shixiang, LIU Yonghua, et al (6308)
Effects of drought stress on Cyclobalanopsis glauca seedlings under simulating karst environment condition «+«++eseeeeerereeeeiiiiniiinn.
........................................................................... ZHANG Zhongfeng, YOU Yeming, HUANG Yuging, et al (6318)
Ecosystem diversity in Jinggangshan area, China = -+oceeeeeeeeeeeeeeai.e. CHEN Baoming, LIN Zhenguang, LI Zhen, et al (6326)
Niche dynamics during restoration process for the dominant tree species in montane mixed evergreen and deciduous broadleaved
forests at Mulinzi of southwest Hubei «+«ceceeeeeeeeeeeieiniiinii. TANG Jingming, AI Xuenru,YI Yongmei, et al (6334)
Effects of different day/night warming on the photosynthetic characteristics and chlorophyll fluorescence parameters of Sinocaly-
canthus chinensis seedlings +++++++++sseeeeesiiiiireiii XU Xingli,JIN Zexin, HE Weiming, et al (6343)
The effect of simulated chronic high wind on the phenotype of Salsola arbuscula —««+«+++vseeeeeeeeeeieiiiiiiii
............................................................................................. NAN Jiang,ZHAO Xiaoying, YU Baofeng (6354)
Responses of N and P stoichiometry on mulching management in the stand of Phyllostachys praecox — «+++esereeesesereseeeiininiiiniin,
.............................................................................. GUO Ziwu, CHEN Shuanglin, YANG Qingping, et al (6361)
Tree-ring-based reconstruction of the temperature variations in February and March since 1890 AD in southern Jiangxi Province,
CRINA  +veerreeemeneenenenneneneenentaeneneeneneataeneentaeteenetnenenneaeneanens CAO Shoujin, CAO Fuxiang, XIANG Wenhua (6369)
Diel variations and seasonal dynamics of soil respirations in subalpine meadow in western Sichuan Province, China ««:eceeveeeeeeeeeeees
.......................................................................................... HU Zongda, LIU Shirong, SHI Zuomin, et al (6376)
Effects of fire disturbance on litter mass and soil carbon storage of Beiula platyphylla and Larix gmelinii-Carex schmidiii swamps
in the Xiaoxing’an Mountains of Northeast China +«+eceeeeeeeeeeeeeee. ZHOU Wenchang, MU Changcheng, LIU Xia, et al (6387)
Variance analysis of soil carbon sequestration under three typical forest lands converted from farmland in a Loess Hilly Area  «+++-----
....................................................................................... TONG Xiaogang, HAN Xinhui, WU Fagqi, et al (6396)
Soil-property and plant diversity of highway rocky slopes «+eseeeeeerereereiiiiiiiiiii.. PAN Shulin,GU Bin, LI Jiaxiang (6404 )
Effects of slope position on soil microbial biomass of Quercus liaotungensis forest in Dongling Mountain «+««-«seseerereeeeeieanieii...
.......................................................................................... ZHANG Di, ZHANG Yuxin, QU Laiye, et al (6412)
Responses of water quality to landscape pattern in Taihu watershed ; case study of 3 typical streams in Yixing «cecocceceeeeceeeeeeeenes

.............................................................................. WANG Ying, ZHANG Jianfeng, CHEN Guangcai, et al (6422)

Study on the fairness of resource-environment system of Jiangxi Province based on different methods of Gini coefficient ««---eveeeeeeeee

.............................................................................................................................. HUANG Heping (6431)
Simulation of the spatial pattern of land use change in China; the case of planned development scenario — ++eeereeererereeeaiiiiiniiiee.
.......................................................................................... SUN Xiaofang, YUE Tianxiang, FAN Zemeng (6440)
Arable land change dynamics and their driving forces for the major countries of the world —+«+eeoeeeeereeeeeeeenns ZHAO Wenwu (6452)

Denitrification characteristics of an aerobic denitrifying bacterium Defluvibacter lusatiensis str. DN7 using different sources of nitrogen ------
................................................................................................ XIAO Jibo, JIANG Huixia, CHU Shuyi (6463)
Study on sustainable development in nanjing based on ecological footprint model — «+eeerereeereeeees ZHOU Jing, GUAN Weihua (6471)
Applying input-output analysis method for calculation of water footprint and virtual water trade in Gansu Province «+«-eeeeeereeeeeeceees
....................................................................................... CAI Zhenhua, SHEN Laixin, LIU Junguo, et al (6481)
Correlation analysis of spatial variability of Soil available nitrogen and household nitrogen inputs at Pujiang County =~ -«--seeeeeseeeeeeees

................................................................................................ FANG Bin, WU Jinfeng, NI Shaoxiang (6489)

Characteristics of the fish assemblages in the intertidal salt marsh zone and adjacent mudflat in the Yangtze Estuary «--ceeceeeeeeeeeeeees

.............................................................................................................................. TONG Chunfu (6501)

A comparison study on the secondary production of macrobenthos in different wetland habitats in Shenzhen Bay -«---coeeeeeeeeeeeeienne.

....................................................................................... ZHOU Fufang, SHI Xiuhua, QIU Guoyu, et al (6511)
Regurgitant from Orgyia ericae Germar induces calcium influx and accumulation of hydrogen peroxide in Ammopiptanthus

mongolicus (Maxim. ex Kom. ) Cheng f. cells —«oeveceeerecieiiiiinn. GAO Haibo, ZHANG Shujing,SHEN Yingbai (6520)

Behavior characteristics and habitat adaptabilities of the endangered butterfly Teinopalpus aureus in Mount Dayao ««-ecoeeeeeeeeeneecenes

....................................................................................... ZENG Juping, ZHOU Shanyi, DING Jian, et al (6527)

Community structure and dynamics of fig wasps in syconia of Ficus microcarpa Linn. f. in Fuzhou «e-ereeeeerereiiieiiiinn.,
.................................................................................... WU Wenshan, ZHANG Yanjie, LI Fengyu, et al (6535)
Review and Monograph
Review and trend of eco-compensation mechanism on river basin «----- ZHANG Zhiqiang, CHENG Li,SHANG Haiyang, et al (6543)
Definition and research progress of sustainable consumption: from industrial ecology view — sxoeseeeeresermamiiiiiiii
................................................................................................... LIU Jingru, LIU Ruiquan, YAO Liang (6553)
The estimation and application of the water footprint in industrial processes «---- JIA Jia, YAN Yan, WANG Chenxing, et al (6558)
Research progress in ecological risk assessment of mining area «----+-----eeeet PAN Yajing, WANG Yanglin, PENG Jian, et al (6566 )
Scientific Note
Litter amount and its dynamic change of four typical plant community under the fenced condition in desert steppe ««««+eceeeeeeceeeeceenes
....................................................................................... LI Xuebin, CHEN Lin, ZHANG Shuoxin, et al (6575)
Effects of planting densities and modes on activities of some enzymes and yield in summer maize —+=+errrorrerereeriinii

....................................................................................... LI Hongqi, LIN Haiming, LIANG Shurong, et al (6584)



(AR R EAE S A2 T

(EFFR)2013 FMEITHRE

BRG], QT T 1981 4, F2 2 RIE A A0

FEIR IR BRI R SR | R0 BE S e AR A A2

Bk ARG B AT R AR B AS SOT RS = A R45
CHEZSZE) 2 H A, K 16 FF4%,300 BT, B N2 90 Jo/ M, 448 22 fr 2160 TG,
PR &A% . 82-7, [ AMIR £ AR5 . M670

FRUET]S . ISSN 1000-0933

CN 11-2031/Q

K JETT 0] WYL F5 LR M SO s WF ST T 41 5 AR

TN TELIRI N

A [E A5 LR Ry T P T I, ] B4 S A A AR S WG R A BRI A e A AL TR

TESETT R

I HE . 100085 Jb R X XUEH 18 5 H

E-mail. shengtaixuebao@ rcees. ac. cn

2

WEMEMRE flaty

iE: (010)62941099; 62843362

HE: www. ecologica. cn

HITHE XIKE B ¥

£ x5 % ® ACTA ECOLOGICA SINICA
(SHENGTAI XUEBAO) ( Semimonthly  Started in 1981)
(ll:‘ﬂﬂj 19814153)%@”1:”) Semimon y,; arted in
W32k 208 (2012410 A) Vol. 32 No. 20 (October, 2012)
B (RS A Edited by Editorial board of

i Hi H
SR B

Ho AR
B Rl
®x 17
iT M
B &1T
ITERE
W Al E

Hhik b5 XU 18 5
MR L 4 % - 100085

Hi% : (010)62941099

www. ecologica. cn
shengtaixuebao@ rcees. ac. cn
Yy sH

HhE R AR S

rf E b B A AR T L
Huhk . 6 BT E KBS I 18 &
R B 2 1 - 100085

- & B i
otk S AR BIARIL AT 16 5
M B i A . 1RO0717
At AREN R

- & B i
itk AR BEIRARILE 16 5

HR B A . 100717

L35 : (010) 64034563

E-mail ; journal @ cspg. net

4 [ - HU bR )R

rp ] [ B 5 57 ) S )
Hudk . b5 399 546

MR L i 5 : 100044

UG LRI 8013 5

Editor-in-chief
Supervised by
Sponsored by

Published

Printed by

Distributed by

Dome:

Foreign

ACTA ECOLOGICA SINICA

Add: 18, Shuangqing Street, Haidian , Beijing 100085 , China

Tel: (010)62941099

www. ecologica. cn

Shengtaixuebao@ rcees. ac. cn

FENG Zong-Wei

China Association for Science and Technology
Ecological Society of China

Research Center for Eco-environmental Sciences

, CAS

Add 18, Shuangqing Street, Haidian , Beijing 100085 , China

by Science Press
Add:16 Donghuangchenggen North Street,
100717 ,China
Beijing Bei Lin Printing House,
Beijing 100083, China

Science Press

Beijing

Add:16 Donghuangchenggen North
Street, Beijing 100717 , China

Tel: (010)64034563

E-mail ; journal @ cspg. net

All Local Post Offices in China
China International Book Trading

stic

Corporation
Add:P. O. Box 399 Beijing 100044 , China

ISSN 1000-0933

2 0>

9'7710007093125

ISSN 1000-0933

ERMAFRIT

CN 11-2031/Q

ERNEEZRS 82-7

E LTS M670

EM 70.00 T



	01.pdf
	fm.pdf
	zm.pdf

	stxb201205090675.pdf
	02.pdf
	ym.pdf
	20fd.pdf


