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Effects of feeding Brontispa longissima coconut leaves at different
growth stages on the growth and development of this pest

HUANG Sheng-Mao®™ GONG zhi*® MA Guang-Chang®®
WEN Hai-Bo*® PENG Zheng-Qiang® ¥
(1. College of Forestry of Hainan University, Haikou 570228, China; 2. Environment and Plant Protection Institute,
Chinese Academy of Tropical Agricultural Sciences, Haikou 571101, China; 3. Key Laboratory of Integrated
Pest Management on Tropical Crops, Ministry of Agriculture, Haikou 571101, China)

Abstract [Objectives] To investigate the effects of feeding Brontispa longissima coconut leaves at three different growth
stages on their growth and development. [Methods] Groups of B. longissima were fed either unopened coconut fronds,
half-opened fronds or opened fronds, and differences in their developmental duration, fecundity and population trend index
were measured and compared. [Results] There were significant differences in egg length and pupal weight between B.
longissima that were fed unopened fronds compared to those fed opened fronds. Larval development periods were 41.45 d for
B. longissima fed unopened fronds, 40.61 d for those fed half-opened fronds and 36.38 d for those fed opened fronds. The
pre-oviposition period of B. longissima fed on unopened fronds was significantly shorter than that of those fed half-opened
fronds or unopened fronds. The highest average fecundity (161.78) was recorded in B. longissima fed half-opened fronds, the
second highest (147.33) in those fed opened fronds and the lowest (112.60) in those fed unopened fronds. The population trend
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index of B. longissima fed unopened fronds, half-opened fronds or opened fronds was 24.79, 35.86 and 45.94, respectively.

[Conclusion] The growth stage of coconut leaves provided to B. longissima had a significant effect on the growth and

development of this species. B. longissima fed opened fronds had the shortest developmental period, the highest survival rate

and the highest population trend index. Opened coconut fronds are a more suitable food than unopened or half-opened fronds

for B. longissima.

Key words Brontispa longissima; developmental duration; life table of experimental population; food domestication; fecundity
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24 Y N N i Byl e O N R o = i A
x1 KPARBFARERKHERHFHEMOHBEERESLEHH (8%, E0)
Tablel Thedevelopmental duration of Brontispa longissima feeding different growth
stages coconut leaves for long-term (Haikou, Hainan)
2R Type of food
1] Stage BT Lt HBFF JE b4 P
Unopened fronds of Half-opened fronds Opened fronds of
coconuts of coconuts coconuts
58 Egg 5.30+£0.07ab 5.12+0.04a 5.33+0.06b
14 1stinstar larva 4.63+0.09a 6.50+£0.19b 7.22+0.14c
2 #&4h M 2nd instar larva 5.67+0.12a 7.13+0.29b 6.11+0.12¢c
314 3rdinstar larva 7.24+0.20a 8.18+0.24b 7.13+0.18a
4 ¥4 Athinstar larva 17.92+1.02a 11.95+0.80b 14.43+0.26¢c
514 H 5thinstar larva 23.62+1.39a 16.79+£1.89b 15.86+0.40b
A4 Al The whole larval period 41.45+1.01a 40.61+1.00a 36.38+0.86b
1§ Pupal 6.46+0.18a 6.90+£0.09a 6.83+0.17a
S Adult duration 197.86+11.56a 207.14+15.96a 217.93+7.43a

FPEHE P EEARER . FATEE A AR/ NG FRERORTE 0.05 K F E2 R % . NRF .
Data in the table are mean+SE, and followed by the different lowercase letters after peer numerical values indicate significant
differences at the 0.05 level. The same below.
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Fig. 1 Effects of long-term feeding of different

RV ) e e

growth stages coconut leaves on the egg size Unopened Half-opened ~ Opened
of Brontispa longissima fronds fronds fronds
of coconuts of coconuts  of coconuts
FE EFRA A F/ NG FhER7RTE 0.05 K | MRFAREE KB B B

Histogtams with different small letters indicate
significantly different at the level of 0.05. The same below.
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Fig. 2 Effectsof long-term feeding of different
growth stages coconut leaves on the pupae
weight of Brontispa longissima
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Table2 Effects of long-term feeding of different growth stages coconut leaves
on the fecundity of Brontispa longissima

FAHUETIY (d) Pre-oviposition (d)

WERR 754 (d)

N o L (s
e 5 TNPH ety (e LOTGVID of female
Single female spawning Mating and oviposition adults (d)
B0 28.52+0.77a 23.80+£0.82a 112.60+10.58a 196.52+15.81a
Unopened fronds of coconuts
T2 BTt 27.40+0.96a 27.20+£0.92b 161.78+13.15b 211.60+14.95a
Half-opened fronds of coconuts
T4 J 1 - 27.46+0.64a 26.30+£0.79b 147.33+12.41b 217.71+14.05a

Opened fronds of coconuts

x3 KHEARBFARERKMEMN R EEOHBHSRMBEEGR
Table3 Lifetableof experimental population of Brontispa longissima after long-term feeding
of different growth stages coconut leaves

T Fa2E 54 /1 Survival or fecundity

1] Stage URELE) BT 0o BT RIFRE BT AR IR
Action factor Unopened fronds Half-opened fronds Opened fronds of
of coconuts of coconuts coconuts
5l Egg A8 No incubation 0.80 0.87 0.88
1 #8418 1st instar larvae B $RFET Natural death 0.96 0.93 0.89
2 #4h H 2nd instar larvae F#R%ET- Natural death 0.95 0.91 0.90
34 i 3rd instar larvae F#R%ET- Natural death 0.92 0.93 0.94
4 540 dt 4Ath instar larvae H#RFET- Natural death 0.82 0.91 0.96
5 ¥4 1 5thinstar larvae B #RFET Natural death 0.98 0.97 1.00
H4R%ET- Natural death 0.98 0.98 1.00
i Pupa ) .
e F A Female ratio 0.53 0.52 0.57
bl it 100 100 100
Standard spawning volume
HLER Adult SR B 4 0 R
Probability of reaching the 0.77 0.80 0.86
standard egg size
T Ao
FipG SR - 24.79 39.86 45.94

Population trend index




21 PRSI A MRS [R] S B R o R R A 7 R S - 397 -

WP R B, A E] T 100%, MR AR
FIR 7~ - R 24 b 98%., MR- 4= e - e 1Y
Pk M L5 R 57%, T TR O AP R
529N~ e AP R Y 53%.

B4 Rt R R AR B,
45.94, HYJEMRT-2F Rt FhiERy 39.86, 1MiHET
O AR FP R SRRt S 24.79, XK
WFETCAM AR T, #F2 JRIF - 2 L+
O P B RE AR AR O P F AR A R

3 itig

ARG VIAS TR A= K B B 6~ i 7 ] PR AR
O, RO | B2 Jr i RN 4
KI5, A R A e i 338 5000 o
24.79, 39.86 Fl 45.94, £ B 3 Fpit F K911k
BRI Co P B AT S 2 R R B o X 3 i A
HEATHE— 20 LU R B, B2 e AR RE R AR 4y
B (1-2 84 LK H DK TR0 R,
HAET Ay, R WAHR.0 i 538 5 8.0 -
R4 B IAE m i 4l i (3-5 984 M), M+4
RN R E DI, BT R s, 7R
AR 4 A R ) DO Ak R R R R e A AL
o dpe i, FERAME T4 R B S A AR O AR K
KE, NI EE IR et R

WHEIGHT, REMEKEPMEERS5E
HIEEIFAE, RS S ay R R A
B AT R L R B DT (k4%
1999 ), frlElE (2014) RN E AR AT M A
XoF JINTRUA AF (1% 5 e S5 v, 2 BT TR AR A5 X6 A [
A=K B B AR A R A A FHBE D AN ], TRALAR IEF AN
RETERRAR A IO A7, R FEAHE A 3 20
AT R B R . 222088 (2017)
3 3 0T 9 A S B R 8 4 JR I I A 0 et
oy U AR, SRR o 42 R T I 2R T 5 A 2F
TR X SRR SERA 0 RM7EEFAb
LT, Ao FE g He RN &y B34 5 2 B A 70
(PR S, 2004a; (hikszas, 2004; JEo
4, 2004 ), iXEePoE s R S5 AMAS H ER
SR A MO A K E B NS H T
J& o Goad KIAA A R A K B B 7 s, 7E

SFANIR] B B A L BRI ) R DB A&l
HUFF I A (8] 1Y 22 5 AR A5 O] A o 3] BE 2P
A I R RS R R AR SR B, IO XL F A
DGR AR A SRR, BB it R 7B
AN BE A I [] = G R AR G B B T8 - 4 e
EAEATHCEROE s Ah, AR EA D
P, DA TR 4R B AR ke R 245, 2004 ),
AT 7 PAT 5 BRI 7 I P R R 5 9K B
LA SR, SR 2 N AT AP SRR N R A T4,
3 A AR - PP IR MR 1 4 R i AL T LA ]
BEo M fRMAE SRR, BRkash, H
REBE . BERY . SR BRI S R s T
ORI R (285, 2017 ). A,
TN N MR T2 R B 5 52 BB Y R B 4o
BEAL , AT S B30 e AR e 20 R K
B, AR R, T R Al A O
HEZ o X HZEW AR A2 (2009 ) ZEHR-Cr I
JREA X R I F AR T R AR RS v I ST A
R 2 O IR 2 U D ge A AR, i)
AE S A R A O P 5 T e 40 LR 1T i 2L
KR oEHE L, U R AN A R

ABIFTE BEAT HEAT O IR 25 R AU IR AN
[F) A A B BEH 7 B O ik R RR AR S2 [R]
TCIEAF FO B A 2 A0 O it Y S AP Al R R
JEEM T OMIRNZ— 735k, APFFERIH
O Pt Y S 5 R R0 i Y B SRR A AR R
KH LRZEFIEATH ST o X e 2 fR.cont
JR BT EE N A

SR, RSB AT, AU IR
RN IR Oy T e gty BT At
M R TR S A B AR A A
K KT MEREA KA, o R R Ag K
st T ek, R w7 R T4 AR
FEAR T O I AT R H A AR 4] IR T A
8, RSP o B o i PR 153 5 A T 57
AN, BE RIS P B SR 7 il /5 it —
RS

SE Xk (References)

Chen SX, 1986. Zoology of China-Insecta, Coleoptera, Coleoptera.
Beijing: Science Press. 87-88. [[itl3%, 1986. 11 E k-



- 398 - o B 3244 Chinese Journal of Applied Entomology 59 %

AN, S E, SRR dbnt Bl bt 87-88]

Chen YB, Zhang CZ, Hu LQ, 1999. Effects of host plants on the
growth and development of Spodoptera exigua. Entomological
Knowledge, 36(6): 332-334. [[ite, kali®, WMk, 1999. 7
FAEYIXTRIESER A R B R, FLHNR, 36(6): 332-334)

Chen YQ, Huang HH, Wang SM, 2004a. Research progress of
Brontispa longissima. Tropical Forestry, 32(3): 25-30. [[% (i,
WOEWE, EAR, 2004b. HB.CM B AR ST . B AR,
32(3): 25-30.]

Chen Y Q, Huang HH, Lin MG, Wang SM, Peng ZQ, LU BQ, 2004b.
Occurrence and control of Brontispa longissima in foreign
countries. Plant Quarantine, 18(4): 250-253. [Bk XBF, 7%,
MEDG, EHH, ZIER, BER, 2004a #OHFTEESMY
KA TG, YR 18(4): 250-253.]

Fang JF, Yun CJ, Jin Y, Huang W, Li SB, 2004. Advances in the
biology research of coconut leaf beetle Brontispa longissima
(Gestro) and its control. Plant Protection, 30(6): 19-23. [ 5 &4,
=B, &8, #H, 2R, 2004, R0 E AR
HBiiawrotat . My, 30(6): 19-23]

Li Y, Cheng LS, 2009. Effects of unspread and mature leaves of
Cocos nucifera on fertility indicators of Brontispa longissima
(Gestro). Natural Science Journal of Hainan University, 27(3):
252-255, 258. [Z57, FEILE, 2009. MR X
BCom F A BHEARA RN, ¥R =B (A AR ERR), 27(3):
252-255, 258]

Li Y, Cheng LS, Peng ZQ, Ju RT, Wan FH, 2007. Effects of host
plants on development and fecundity of Brontispa longissima
(Gestro). Chinese Journal of Applied Ecology, 18(9): 2050-2054.
[, FENiA:, EIESR, Bekiss, JIJris, 2007. 2F EAn
B B AR A R AVESH I S R A 2SI, 18(9):
2050-2054.]

Li YQ, 2017. The effect of pam tree leaves on growth index and
midgut digestive enzyme activity of Brontispa longissima with
different growth phases. Master dissertation. Haikou: Hainan
University. [#20B%, 2017, AL KB BB X Bis.ont HY
KBTS SAHABEE R, 830 B0 R R

Li YQ, Yao YX, Peng ZQ, LU BQ, Jin QA, Wen HB, 2017. Effects
of coconut leaves at different growth stages on digestive enzyme
activities in middle intestine of Brontispa longissima. Jiangsu
Agricultural Sciences, 45(7): 94-97. [Z= 231, B3PI, 221E5R,
BER, &A%, WiE, 2017, ARFEAA G BB s
Lot P I AL B TE R . VLR ARL 2, 45(7): 94-97.]

Lv BQ, Jin QA, Wen HB, Peng ZQ, Du YZ, 2012. Current status of
Brontispa longissima outbreaks and control. Chinese Journal of
Applied Entomology, 49(6): 1708-1715. [E 4%, & k4%, I
TN, AR, AN, 2012, A4 dubibon B RS k.
N FH R B2, 49(6): 17081715

Peng ZQ, LU BQ, Qin WQ, Li CX, Wen HB, 2019. Ecology basis
and control technology system of invasion and outbreak of alien

pest Brontispa longissima (Gestro) Journal of South China
Agricultural University, 40(5): 161-165. [$1E3, B 5w, =
AL, ZEnigs, RN, 2019. ARk dURR.Cnt AR 9 AR )
A A R BRI FR L A ARl K2R E i, 40(5):
161-165

Xu TT, 2014. Capacity of cucurbit-specialized aphid Aphis gossypii
to use cotton with different growth stages or infested with whitefly.
Master dissertation. Nanjing: Nanjing Agricultural University.
[3Hs, 2014, JRER TR AR A 5 01 K 2 R & O 5 5
FRAERIRES). W83 Biat: R atfl Ry ]

Wang P, Liu LY, Dong ZG, Chen ST, Li Y, Wei Q, 2014. Study on
mensuration of water content and five mineral element change
rule in different leaf arrangement of coconut. Southwest China
Journal of Agricultural Sciences, 27(2): 743-747. [E#, X7
=, FARE, PRESE, 2, T3 2014, AR 5 R
OGRS AR B, 1Al F3R, 27(2): 743-747)]

Wu XY, Zhong YH, Li H, Liu K, Wu KH, Peng ZQ, 2004. Biological
observation and bioassay of Brontispa longissma (Gastro). Plang
Quarantine, 18(3): 137-140. [{Lif&5, &0 U, ZEdt, Xz, %
MR, BIESR, 2004, MG A W2 R oY B s Y RE T GE
YK, 18(3): 137-140]

Zeng L, Zhou R, Cui ZX, Lu YY, Liang GW, 2003. Effect of host
plants on development and survival of Brontispa longissima
(Gestro). Journal of South China Agricultural University (Natural
Science Edition), 24(4): 37-39. [{¥, JEZE, HEEH, FikER,
eI, 2008, AF EAHYIXTERO FAE K R T BRI, R
AR, 24(4): 37-39]

Zhang B, Lai WW, Yang SB, Deng CW, Jiang XL, Lin XW, Xiang
AQ, 2015. Historical investigation on invasion of alien species
Brontispa longissima in coastal areas of south China. Journal of
Fujian Forestry Science and Technology, 42(3): 184-189. 5K,
WS, B, B, TSR, MRS, W22k, 2015, 4
T AP oA A B i PR B 3 s B 48 AR A MOl B AL
42(3): 184-189)

Zhang ZX, Cheng DM, Jiang DX, Xu HH, 2004. Spread, damage
and control methods of Brontispa longissima. Chinese Bulletin of
Entomology, 41(6): 522-526. [5Ka&ikE, AL, TTELD, I
I, 2004. LM FHIERE . fEE BB BAUHIR, 41(6):
522-526]

Zhong YH, Liu K, Peng ZQ, Wu XY, Zhao ZY, Wu KH, 2003.
Brontisap longissima-a highly dangerous pest. Chinese Journal
of Tropical Agriculture, 23(4): 67-72. [4h SUifF, X128, IR,
R, GG, Ripzz, 2003, Hp.CmH——F B s
F L PR R, 23(4): 67-72]

Zhou R, Zeng L, Liang GW, Lu YY, Cui ZX, 2004. Life history of
the laboratory population of the palm leaf beetle Brontispa
longissima. Chinese Bulletin of Entomology, 41(4): 336-339. [J&
R, MEy, BT, RKER, #EET, 2004, MR ST
REM LWL E. BRI, 41(4): 336-339]



