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Spatio-temporal niche analysis of dominant moths
in jackfruit orchards in Yunnan Province

DU Hao, ZHI Jiazeng, YUE Jianwei, ZHANG Jianchun, ZHAO Lijuan, LIU Xuemin "
Honghe Research Institute of Tropical Agriculture, Hekow, Yunnan 661300, China

Abstract; [ Aim] Exploring the community composition and spatio-temporal niches of dominant families of moths in jackfruit or-
chard to provide a reference basis for monitoring, warning, and ecological control of pests. [ Method] The moths in jackfruit orchard
were collected using the light trapping method for classification, identification, and statistics. The Levins niche width and Pianka
niche overlap index were used to analyze the temporal and spatial resource occupancy of major moths as well as the competitive
coexistence relationship between communities. [ Result] A total of 47 species of moths belonging to 10 families were collected. The
dominant families with a proportion of species and a relative abundance greater than 5% were: Sphingidae (29.79%, 48.58%) ,
Arctiidae (19.15%, 24.23%) , Lymantridae (17.02%, 9.24% ) , Pyralididae (10.64%, 5.18%) , Geometridae (8.51%, 7.84%).
The spatio-temporal niche width of dominant families was generally larger, and the main types of niche overlap are " wide wide"
types. 7 families with a relative abundance greater than 1% were paired to form 21 pairs of combinations. All the combinations have
overlapping meanings in both the temporal and spatial one-dimensional niches. In the temporal and spatial dimensions, there were
eight and seven pairs of combinations with significant overlaps, respectively. However, in the spatiotemporal two-dimensional niche,
the number of combinations with overlapping significance decreased to 10 pairs, with only one pair of combinations significantly
overlapping. [ Conclusion] The dominant families of moths in jackfruit orchards generally have strong ability to occupy time and
space resources. The spatial and temporal niche overlaps of dominant families are larger. There may be a significant separation in
resource dimensions other than the space-time niche, which is the reason for their coexistence.
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Table 1 Analysis of moth community structure

B Fi

Family Species

AR RS SRR L)

Proportion of species of each family

KB 2 B
Relative abundance

to total number of species/% of each family/%

K ¥kF} Sphingidae FUERISCR K There suffusa

JG LLRHE Rk Hippotion rafflesi
HHERIBURK Theretra nessus
LG KWk Acherontia lachesis

¥ H Kk Parum colligata
AR I, Daphnis nerii

B RIK Acosmeryx castanea
BEARIBUR Ik Theretra latreillei
HEREL KU, Theretra oldenlandiae

T KR IK Macroglossum bombylans

415 KMk Cechenena lineosa
BEUG L1 KMk Theretra alecto
+ AR Theretra latreillii
FHRERIK Pergesa actea

29.79 48.58

JTIREL Arctiidae FERLLT Wk Asota egens

J5 BEALLLT Wk Asota plaginota

— BT ik Asota caricae

SIS RKT M Creatonotos transiens
BIKIKATH, Creatonotos gangis
A F T Spilosoma menthastri
17 DL JEE I, Syntomoides imaon
L= 2LT Ik Utetheisa lotrix
BRI Lemyra hyalina

19.15 24.23
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Family Species Proportion of species of each family Relative abundance

to total number of species/% of each family/%

FEFL Lymantridae IS HBEIR Arctornis cygna
FRBEMRH K Orvasca subnotata
HYEREMK Dasychira chekiangensis
DR gk Dasychira mendosa
PR Lymantria marginata
B EEMK Euprocti s plagiata
MBI, Locharna strigipennis
Fidr 820K Orgyia postica

17.02 9.24

UEIRAL Pyralididae IKFE R ZIEF IR Marasmia venilialis
YT KEE Ostrinia furnacalis

R 2 BEEF IR Chabula acamasalis
ARG EFIR Diaphania caesalis

HER AW EFIE Spoladea recurvalis

10.64 5.18

R} Geometridae B3 Rk Krananda semihyalina
LR R Pelagodes proquadraria
JINDY B R Tdaea trisetata

B Rk Chiasmia sp.

8.51 7.84

%A} Noctuidae P W% Dysgonia palumba

BB 8k Prodenia litura

4.26 1.67

BEIF} Zygaenidae FI L HRBE Cyclosia panthona

WL HRBEME Cyclosia papilionaris

4.26 2.15

KA A} Saturniidae HAHR K AWk Antheraea crypta

2.13 0.08

JHIR B} Notodontidae E BB SR Dudusa nobilis

2.13 0.16

JE WAL Amatidae Rk Amata sperbius

2.13 0.83
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RIS ERHRL AT IR IR

TEHAY A SRAESMESERE L, P
FHSIA TR, BRI S R MR AT R AR
R4 A 2 EH S, KRR S5 AT AR 3Bt
RUgERE 3 ARHE E RS LTRSS KRR 5 R}
RO 3 AR 8 S, R RBRE R AR}
MES(EENC, FESEMKENIMKICN KRR LT
MR ST RS R R RS B R R IR S



52 1

PR 23 2 B Pl DL SRR 1y P s A 2 S0 M

- 201 -

SR} BESRET RURE AT 3R OB 75 R

LAt

MBS AN ESHRE, BAESE XN
A 10 X, di bk 47.62% , Hor, 3 H S AUA R
RS AT R 1 X, BARRIY . RIRFHS BRK
RSN S AR EEE L, ST EHS RIE

BEIRRL IR R 4 MR E A EEE X, E

SR 55 R R T R | SRR R 4 SR

PRHEAES
HARERSE L (£4),

x2 HERAME . ZEURNE_EESUEE

Table 2 Temporal,spatial and spatial-temporal two-dimensional niche width of moths

A B BT R R RO B2 20 50 5 3
ARG HA EEE S, BERPHMS R 1
SC, OB AR A A A

B F I 2 25 0 91 23 B A B2 A A 0 9
Family Temporal niche width patial niche width patial-temporal niche width
FKigeRt Sphingidae 0.842 0.899 0.757
ST R} Arctiidae 0.853 0.727 0.620
IR Lymantridae 0.795 0.779 0.619
WAL Pyralididae 0.622 0.616 0.383
AL Geometridae 0.736 0.763 0.562
P H%F} Noctuidae 0.506 0.521 0.264
BERAL Zygaenidae 0.532 0.585 0.311
RiE}l Sphingidae #¢%} Lymantridae JTHEFL Arctiidae
FTHEF} Arctiidae } JR#EF Geometridae ]— FIRA} Lymantridae
FI A Lymantridae TR} Arctiidae IR} Geometridae
Ri%Fl Geometridae — RUGiFt Sphingidae | Kigk#} Sphingidae
KAl Noctuidae ]— YR Al Pyralididae | I E} Noctuidae
PEIEB} Zygaenidae DA} Zygaenidae ];|7 PEIEFL Zygaenidae H—
IR FPyralididae  — B %} Noctuidae YRE% A Pyralididae
T ) A4 25 o7 5 2 Gl S VAW Rl SN VA -3
Temporal nice width Spatial niche width Spatial-temporal niche width
Bl HEESMEERESN
Fig.1 Cluster analysis of niche width of moths
R3 HEAMEESMC(MBEU L) MEEESAL(NBEUT)ERE
Table 3 Overlap values of temporal niche (above diagonal) and spatial niche ( below diagonal) of moths
i PN 1T et MR I i N7 IR BEIgA}
Family Sphingidae Arctiidae Lymantridae Pyralididae Geometridae Noctuidae Zygaenidae
Kk ABl Sphingidae - 0.825 0.627 0.668 0.646 0.506 0.629
JTIA} Arctiidae 0.878 - 0.745 0.626 0.652 0.531 0.491
FHIFl Lymantridae 0.713 0.754 - 0.533 0.588 0.487 0.368
WEHHF} Pyralididae 0.551 0.595 0.606 - 0.496 0.490 0.381
JUI R} Geometridae 0.707 0.652 0.671 0.422 - 0.332 0.392
BLIEAL Noctuidae 0.524 0.423 0.422 0.435 0.392 - 0.394
BEF} Zygaenidae 0.537 0.413 0.532 0.474 0.465 0.403 -
T4 BEMTESUNEEE
Table 4 Overlap values of spatial-temporal niche of moths
# PN 1T et REMR WA} RUgeRt TRt BEAR
Family Sphingidae Arctiidae Lymantridae Pyralididae Geometridae Noctuidae Zygaenidae
KIgF} Sphingidae -
JTF} Arctiidae 0.724 -
FEIEEL Lymantridae 0.447 0.562 -
WAL Pyralididae 0.368 0.372 0.323 -
JUFR} Geometridae 0.457 0.425 0.395 0.209 -
A} Noctuidae 0.265 0.278 0.206 0.213 0.130 -
BEEF} Zygaenidae 0.338 0.203 0.196 0.181 0.182 0.159 -
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