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Comparison of the life history of a native insect Laelia coenosa with a
native plant Phragmites australis and an invasive plant Spartina
alterniflora
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Abstract: The invasion of Spartina alterniflora into saltmarsh ecosystems has resulted in a host transfer of a
native generalist insect, Laelia coenosa. Currently, the life history of L. coenosa on S. alterniflora is unclear,
although this information is of great importance for evaluating if the native insect can permanently use S.
alterniflora. To compare the differences in life history dynamics of L. coenosa between its native host plant
Phragmites australis and the invasive host plant S. alterniflora, we investigated the insect occurrence on the
two plant habitats in a saltmarsh of the Yangtze River estuary in Chongming, Shanghai. We found that the
insect occurred in three generations and overwintered as larvae on both S. alterniflora and P. australis. The
larvae started overwintering about 20 days later on the invasive plant than on the native plant, and emerging
duration of the insect at most stages of other generations was also approximately 10 days later on the invasive
than on native plant. These results suggest that following S. alterniflora invasion the duration of the moth’s
appearance on the invasive plant is prolonged however the number of annual generations does not change.
We speculate that the differences in growth and development of L. coenosa between S. alterniflora and P.
australis may be related to resource availability between plant habitats and the nutritional and defensive
levels between plant species.
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T NAZ it 50U 1 25 B R i) AR B Bl ) 55 U
FR R KA, AT R JHE A AR 8 7 A R 21 5 i)
(Bezemer et al, 2014) . S KRHEYIME NFTIX 5, BEIRLE
HOMZ IR T R EORE T (enemy  release) MM, 41
A1 fig 16 It B £ PR B L) 2 7 (Keane & Crawley,
2002), {H B A 40 KAE )75 B A2 53 e B8 B T8 ) 48
K, b B R, BT AL
& BRI/, n] DAY R AN SRR AR B e &
(Verhoeve et al, 2009). #ATM, % +35 B x4k
T TE PR PR B UM R R RO R B G R, 24T
Tk = IR,

H 16K & (Spartina alterniflora) /& — ff J& 7=
LM LAY (Daehler & Strong, 1994), T2
TRPRMER) B T 19794E 1 51 NFRIE . SR, 15k
T 5 NFR N J5 A 2R B v e o g ok, I AR 1
HWAESFER, HilCHOVERRAES RGP R
IR R Ju et al, 2017). FEKVLHEE, HAE
KENAZ &5 F ) e B B I& 1 R 1 7™ EH
(Qu et al, 2017). 5 A b 48 ¥ % % (Phragmites
australis) B ¥ AHLL, HALKENZ R 135 B H
=F P 2 3 PRI (WU et al, 2009). 4RTTT, FAITIE4ER)
PRI, — L JFAEUR 26 1) B U T a6 W) S A H
K R, HAEZAM R bR AN
W2, WS AN SEQu et al,
2016). H:rh, EEik(Laelia coenosa) (K1)H1E F4%
e N

RIS B H BRI R, A R
$k(Triarrhena sacchariflora) &84, &3 E M+ 3
ITRERR, FESAATHAL, Wi, L. IR

Bl HZHMISEFHMERSE. a O9; b: 41H; ¢ A%, d: KA.

SR (Y RIS, 1988). AT, 7E IS AR MERI L
Beybih, T o B K BRI AR, AR
1% BRI T W) BACK B (Ju et al, 2016). EFK
TR RTIATA A, B AR OB A B SR S5 AR B
B ERI L AR () B R W A e, (AR TRK
K, FMRAEY) b R0 % R T E I u et al,
2016). X —4EREER, BACKENR A RENAE T &
Rk R 2E 95 e 2h 45 (Ju et al, 2016, 2019). 1HZ, H AT
X 2R FRR TR B AE K FOR S b AR S AR 1 B R
i A WLARE, 1A XV 25 B e 1 R AR
HKREAGERENSHENE. A, KR T
20174F 45 320184 F 4, AEACVL I #h v x5 2 A H.
Te KB A 55 28 BRI R A B LEAT T R EALAE )
REGUHE

1 MRBE

11 PEMS

VRS = VAR Rl o2 =G S N S B S
(31.61°-31.67° N, 121.68°-121.80° E) (/&12). S2H4E
BRIk 1,022 mm, E£HiR153C. ABEESIR
27.5C (7H), ®1%2.9C (1H). W5 Xk FEhH
PR AN EL AR K B 1) AR VR BUR A REVE Lk, K4
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BRI ME— RO 2 3 O BAKBL I R, 7R
Ja Bl X EL 4 b s o E A K B b ik 303k/m? (Ju
etal, 2019).
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Fig. 1 Four stages in the life history of Laelia coenosa. a, Egg; b, Larva; ¢, Cocoon with pupa; d, Adult.
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Fig. 2 Location of the study site in the Yangtze River estuary in Chongming of Shanghai
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RAECTEE. WEMFE N0 d LK. BHRA
YR, 7F 5 A B T R 2 X (0] A 28 0 s R I 2%
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Rl ZBWPASFNEERELNOEESE. @ U0 - 418, A 4§ + pH; (o) BZ4H. A0 L8 M: F4); P: T4,

Table 1 Life history of Laelia coenosa on Phragmites australis and

Spartina alterniflora. @ Egg; — Larva; A Pupa; + Adult; (<)

Overwintering larva. A, M, and P respectively represent the first, middle, and last ten days of each month.

AR A5 4H 5H 6 H 7H 8 H 9A 10 A 11 H 12 HERAE3 H
Generation Habitat April May June July August Septemper October  November December to March
type AMPAMPA AMPA AMP AMPA AMPAMPAMP A M P
AR P @B =|==|=
Over- Phragmites
wintering australis A A
+ o+
HEfEA®E (6 - - - - -
Spartina
alterniflora AAA
+ o+ o+
1R P 00
The 1% Phragmits
australis
A A A
+ o+ o+
HIEAKE o000
Spartina
alterniflora
A A A A
+ o+ o+
2R P o 000
The 2" Phragmits
australis
A A A A
+ o+ o+
HAEKE e 000
Spartina
alterniflora
A A A A
+ o+ o+ o+
%3@(@%) P [ 3 ]
The 3" (Over- Phragmites
wintering) australis -0 6 6 6
HAEKE [ I BN )
Spartina
alterniflora - - -0 6 6 6

SEHEAREL T BB A 218 BRI
MWSEKRE, BARMEIL T ESREREKR, H
X —EZRFERHATMBARMSE. E65KF
i 7E 25 M I HARECR T (B 2R, 1994, 5K 7 B4,
1994; H 5ith4F, 1995; #KE5E, 2016), % HH)E
BORAMERESHE10H Efy, XMLy
KIRZERIFATHE. 100 FaIFE, b5
IR, BT BARREE A IZ R AEK K E
EFFEEN AL KA, 118 FA) G4 5 R,
T 2% Bk R 7E 5 28 56 R LA AR ) R 20 75 22
60-70 d, A, ZHAENMKIE 578 ML AR R

ANATRE. FTLA, TRE 2B A AR ) 3 IR EE A
FANRESHELI0H FHAMSE.

BRI R Y0 135 B U 520 22 B ik il
(tnWolkovich, 2010; Tang et al, 2012), {Hf KA
TR0 A b B He A= 3 sk 2 25 52 Wi B SRR OF A 22
(Bezemer et al, 2014) . FA T AL 7R, SRR EIk
FEARYL F 7 35 R0 B AR OK B A 855 b ) A A B35 3
AR, AH AR AR B v 55 = AR 40 HdE A B I ]
B LIE20 dAE . XS5 R UL, KRS
BT BACK R IR I A LR 35 B
Liao%5 (2007)fF 5 3R B, KL VR Hu (9 75 35 F0 H A%
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KLY IR 22 R OK, R HARK B gk R 2L L
FIEEKZI50 do 10H T FRILLG, P
B, M HACKERE12 7 ERE R 2 g EA
Koo FRATHEM, FEFIRIE B ALK T FHAILEIR,
AJBE A IE H IR AR A 5 A SR M A T R A )
SR RILE SEUY . T2, HAKEAEKTRLL
PR RRE S A TR A BRI, A PR 2%
PG EE REKIRE, EWERILFEERT,
R AR E R s S K

Bk T % HUZE A SR A A b B B TR A BT SE
DAAL, 2R MR 0P A S R B K AN P A ) A7
R RES. CHFEERIL, REREKIT 3%
FLACOK BEREVE P B R 2 B B T R R AT u
et al, 2016; Zhang et al, 2019). iX&bst HELH] S
EAALL, BALKEDN R AR K A
KRR . & SOX PG LRI T RE R R (1)
TERFENAZ G, N2 A ST 22 35k 1) mT ) 22 5K
FRPETE R, XBR TARIED 5 EHACKEL L A
BHEKMZ AL, AR BUE TR R AR B
VIR AR A S T A 2B A B (Ju et al, 2016). (2)F
W &l HAE P2 A B — SRR AR I A N 2T A
Qb4 T E AR K B AR 358 o DUILE ) Vi A A PR I
BNBA . PR R PR, TEATERZH
WA, RS AS A A ) () AR Rt X 2 B /b i 2 AT
T EAE K FERE R0 22 R iy 848 B AETR L
BRIk, 7EAZE, S5r%MMN, BEACKEREE A 2
TR A7 80 4 %) H B A7 35, 3K Bl R 97 2808 (refuge
effect)” nJ 24 28 2 0 CAE MORE ) R A SR A1 T 2 1 ot
PRFEA, XA B B K VR R R B A
FE T = R R 22—

R HACKE N RETE i R Sk A e 42
Hh B ATISOLM &, A REWT € BAEKELL
FEHEEARFBRMIKE . AR, RMELERD
BRI ACIRAS B AR T, g e AR
I BT R A R EAER 2910 d, HAh AR
Ht R I 2 AN AR AR K B e 2t A B[]
PR 2 FAEiR, X ui B R BRI R R 2/ g ek
FEHARKE FRR BRI EE L 25 B8, RRTE
T EAEY) 1R E I ()& VPN IE & 1 G B F b
(Zhang et al, 2019). W& A JE A BERE, 1EN—FHT
16, FACKERE IR0 & 0] B A Sz R 54
EEFE. CAMARY, CHEMAEECHMYE

FEKBEAH LG, A7 B %0 2 % % (Gratton: &
Denno, 2005; XIHMk%, 2008); T %02 LR A1
WA FER S, A EkeE, EY0E IR
(Kaspari & Powers, 2016); Ak, & & &ZEF TR
FE 5 R B MAE TLAEK S AT 35 B R & 5 A
AHEZERW . bR 7 HEDEFRZER LI, BAKEA
FEEBIE ZE R AT REE T R BRI KBS L
A — 2 {EH u et al, 2019), {HIXJ7 T 1) AAHL
A Rrit— BT 5T . ARG LA B, Wi EAEK
FRE SRR ZE . PitiEe s b E R, AR
rh SR AT R M S BR, AT R AT R R PN AR SRR
[ (ecological trap)”f&HL(Bezemer et al, 2014). <F
HACKENAR T 2 BRI ) A AN B B RS LA Ak —
WIRNIF A

R ERTIR, AR, HBACKENREHE
FERIELG, BRIFR SRR T A A (L4
3fR), HAER 1 &) I afbk & (I IR], JFIE 7%
AR > S TE N RAEY)_ERFSH BLA IS (], X
AJRE -5 B AR K BRI 35 AR 858 v (%) B R T R A 22
A BEVIRER MAh, PRI E TR K
RIANTR], ] BEAE fARE 2R Bk AE P A E AR
KEZF BEAHEEER ., Xz Ra gt —>5
SEE BRSPS FAE AT —
IR

S5 3CHR
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