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Feeding Rate, Longevity and Fecundity of Adults Rice Hispa, Dicladispa armigera (Olivier)
on Rice and Alternative Host Plants under Laboratory Condition
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Abstract

Rice hispa (Dicladispa armigera (Olivier)) (Coleoptera; Chrysomelidae) is a minor pest of rice, that
leads to frequent severe outbreaks in central regions that are continually cultivated rice areas. If the rice
hispa’s issues occur regularly, it might negatively affect rice yields. Hence, this research aimed to study the
feeding rate of the adult rice hispa on rice leaves under laboratory conditions. We also aimed to study the
survival ability of rice hispa fed by some different alternate host plants that can provide valuable data in rice
field management to effectively control this pest. The assessment of the damaged leaf area of Pathum Thani 1
rice variety at tillering stage (30-45 days after transplanting) showed that female adults could destroy more
significantly different rice leaf areas than male adults throughout their life span. The percentage of damaged
areas on leaves caused by female and male adults were 6.12% and 3.63% per one adult, respectively. The
trend in feeding rate gradually decreased when those adults become older. Moreover, comparing the feeding
of rice hispa adults on rice and other 12 alternate host plants revealed that species of the alternate host
plants affected the longevity and the fecundity of rice hispa. The adults fed on rice leaves had longer life
spans significantly different than those fed on other plant species; i.e., maize and bermudagrass, respectively.
We observed that the adults had the shortest life span when they were fed on coat button leaves. Moreover,
the female adults specifically chose to lay their eggs on leaves of 4 plant species which were rice, maize,
bermudagrass, and small flower umbrella sedge, only. Therefore, we should immediately prevent rice hispa
adults when their population higher than an economic threshold. Also, alternative host plants as weeds should
be eliminated to control rice hispa’s pest population in the off-season.
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Fig. 1 Characteristic pattern of white, parallel streaks along the main axis of the rice leaf causing by the

feeding injury of rice hispa (Dicladispa armigera (QOlivier)) adults

Table 1 Feeding rate and percentage of damaged area on rice leaves caused by rice hispa (Dicladispa armigera
(Olivier)) adults under laboratory conditions (temperature = 26+3 °C, relative humidity = 80-90%)
Avg (mean+SE) Damaged area
Adult Feeding rate per day Feeding rate throughout life span on leaves
(cm?®/day) (cm?/adult) (%)
Female 0.26+0.02 a" 8.85+0.90 a 6.12
Male 0.16+0.01 b 5.62+0.58 b 3.63

Numbers of sample (n) = 30 adults in each tested

Y Means in the same column followed by different letters are significantly different (p < 0.01) by Tukey HSD
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(2019a; 2019b) AeiNegNHLAEATAN (visual count)
NUANBIUALANTUDILNAIAMUINLFZHNDS 2-3 57
sane (1 na winiu 419uszu1nd 10 FuTaRAnw) i
1y = @ A aa
41972 8IZLANND D LANNALBH NN MUANTNNNN1TTZUNA
4 A o e o @ o I
EATIEA L NN C I e P I T Rl b P AT
a o & A ] o o
yFausuiununAuidanaaasludinannsga
windtuaasa N uan e Jusnisildainng
= T X A P = & A
ANEATIT INaAIAN1TalANHIAE e IRdNwR b T
| A a A a & o
ANTNWLUAIN NULN HAMHIAE TS NBNAN AT b
11913eH0d 11.24-26.55 AN NITURLIATAANS 117D
a dg/ dl al v U v
dsziuilunun A NdsnauLlU119981WE19 1 Na
Anflufaay 7.26-18.36 TMANAIYIALAING1IANA
AHANTENUABNNTAUATIZWBAIT9 TN WAZAIN
[~3 U ¥ ¥
ISR TENG Rl

2. 1ilaWTaAEsaagdE uazANENITaluNsg
NalaraiAIANIELNAIFIRUIN

2.1 uATENTHANTEVALFDD 1T TOIUNAY
AN HATRINTa Aman (417) LL@ywmmﬂmﬂu
AR NN wazUAZIL SuaiaA 13 1ia sie
NIANINTIRTBIANANTEUNAIA MR TUAN TWITBY
UfiiAnng wudn unaIMUIL TR 29T AR fasnafiu
lude fengdaansunundnfufssinduetieiiie
diny Ineaduazinadlofenyduiaie 40.28+2.64
AT 38.60+2.42 1 muAAL s89aeN1Ae Tudnatie
(WAL 12.24+1.23 Fu WASINALE: 17.24+1.56 14)
WASVELIUNIN (WAE: 11.96£0.96 JU uazineLile:
12.0261.12 ) daunnsfufimewnsiadu Tdun
wegndunim (WWAK: 9.88+0.70 4U uazinAe:
10.42+0.95 414) NENAUUN (WAE: 9.28+0.70 Fu uaz

Table 2  Longevity and the fecundity of rice hispa (Dicladispa armigera (Olivier)) adults fed on the different

plant species under laboratory conditions (temperature = 26+3 °C, relative humidity = 80-90%)

Adult (mean+SE)

Plant species

Longevity (days)

Fecundity

Male Female (eggs per female)
Oryza sativa (positive control)  40.28+2.64 a” 38.60+2.42 a 183.62+£13.39 a
Zea mays 12.24£1.23 b 17.24£1.56 b 438158 b
Cynodon dactylon 11.96+0.96 b 12.02+1.12 bc 0.04+0.03 b
Panicum repens 9.8840.70 bc 10.42+0.95 ¢ 0 b
Digitaria ciliaris 9.2840.70 bcd 11.62+1.01 ¢ 0 b
Dactyloctenium aegyptium 9.28+1.15 bcd 9.284£0.92 cde 0 b
Chloris barbata 8.22+0.57 bcde 9.50£0.52 cde 0 b
Cyperus rotundus 7.86+£0.82 bcdef 10.88+1.03 cd 0 b
Brachiaria mutica 7.22%0.59 bcdef 11.70x0.77 bc 0 b
Cyperus difformis 5.62+0.31 cdef 6.90£0.46 cdef 0.04£0.03 b
Saccharum officinarum 5.08£0.29 cdef 5.38£0.29 def 0 b
Chrysopogon zizanioides 4.02+0.17 def 4.78+0.19 ef 0 b
Tridax procumbens 2.72+0.09 f 2.40+0.11 f 0 b
Starvation (negative control) 3.00+0.04 ef 2.88+0.05 f 0 b

Numbers of sample (n) =

50 adults in each tested

" Means in the same column followed by different letters are significantly different (p < 0.01) by

Tukey HSD
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1) nnAUIN (WAL 5.6240.31 U WATLNALTE:
6.9020.46 1) Wiany (WAK: 7.86+0.82 Tu LATINA
|8 10.88+1.03 41) Tudas (weik: 5.08+0.29 41 uag
INALEIE: 5.38+0.29 A1) uasuruEn (WAE: 4.02+0.17
U WATINALRE: 4.7820.19 §1) WUGY LNAIAIALNN
Heangdeliuansteiuninin adnglsfinin unasan
WNuTean1Ms (WA 3.000.04 1 uaziwALe:
2.88+0.05 ) flegduunnnduuassunninuly
vesfuAugnuniuag (Wag: 2.72+0.09 U uaz
WALHE: 2.40+0.11 1) (Table 2)
HAANNNTNARDIATILENTITITiuY FLfiude
PBUNAFIIAT A uazInA R e AR Tuaz ST
luideaaeslusedmnuaznn HaNgE19UIUNGINTT
ﬁud“mﬁﬂuLgﬂadiuqqﬁmﬂumﬁu aanAAesL Dutta
and Hazarika (1995b) 1A37¢UHAN3AN1I AN
nalamanisiu (feeding preference) URILNAY
ANTMUINARNTTRAFNST 97 WNAIAIUUINTIUYTE
meanu@avnaun lueluredugr ldunnndnialu
2ednn wazasAinUany serdu Aadulddeny e
LHAIAIUUINBNA LT UANNYTNMNNIRN TANDe
Qmmwm@wﬁmﬁmﬁﬂummi 55'\1 Murphy (2005)
ge9udnegrestauavainaesitandy dinasie
sunnunisnuludnaasszasAfinde uazansnnig
sanTRRrasLuasAvIINN LAz sz naE T AL R
fausnumassmnuasthusasinuieldvannmane
100 UALNAIMAN TR A NA LT AElan Ui 1i3e
Banannesdilsznetmisdanniiannzianzastedive
flaglussdiRaafutuisendandn (Dutta and
Hazarika, 1995b)
FnEnEnen e nasiuRaluTe st audas
TTATIAMUUANFNTY ANUANFNSTINLN DA A
NIENUFABNIINULD LLaJmFngﬁm w21 1u (trichomes)
Sadnenfin AU U e dentsidnsinanaes
wnadngiva Tnsagyhuihiisdeudsiaaansiinesdn
y

POWNIINUTDIUNASTUALAN u‘ﬂﬂ@’]ﬂ‘ﬁ mwmﬁm

20911 YFBANNLIILINUDINTTAANT AzdeNy
ANNNFATUNNLIBINTAINNITNNALANNLNAIRININTA

4 ¥
ﬁuimmumx@mmﬁm (Schoonhoven et al., 2005)
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o

o o X
Teanmzma iy lA luianaaea L8919 AR09%
[ A o S o >
Teun wiegnaw uazAugnun nRawludnagusialy we

A a = = Y =
wlnnFnaeluasivinnaziaanadeiaes ine
I~ & ] 3 A = 4
wnehlauly Weludeudrasian Jluedeunin
(Chantarasa and Phatanapanitpong, 2018) Lazaas

1 ¥ 1
Aaanalu (epidermis cells) dagilntlagiiiaitia’ly
v v
AINNINTNAELAEN9gEYAEUN PaNvadulesinge
PnapggUiuaziinauwduss iy (Sandhu et al.,
2019) asenaidugiassasanisdivinaaaes
v
wNaIAUUIN T TERTIa dnusessasnsniuee
wnaIIWNTRENITWIN AR LT iAW Teglasen
{ daj [ v o a ¥ v 4
wiataarinliunasamnsiulsiesuazidunals
v

AUt AU (Fig. 3)

El

a o

a a dl %
uananil arsilsznaumRsnindsaszilaan
Wt (secondary plant substances) Ly @13uszney
naNueaATaBe s (alkaloids) @19lsznaungu
BTN UL (terpenoids) s azinlingNsa A
YNBAZ/MTRAS198NT N T (Schoonhoven et al.,
2005) mum@mmm%gmm Schoonhoven et al.
v 1%
(2005) l#nae1udn wuansilsenaurisasanguily
o Y A A ~ o A
Wotugevirannen Inganievg luaedmiunedu ag
! a o=l . dl
wumﬂuﬂqmmmmmwu (sesquiterpenes) LU
=< ] ol s A a ' P
nidlunguinasiuess NANAUNAN WHLNTHA
14
saRrNualuREsouNaY A19LlsTNausinge wandl
= = =< Ao o aa
A1 uBN NI IMANTATINNNNTIAINTIA UAL

|
v o a

o LY o = A A (23
wﬂuLLMNmu‘muumqmazﬁumzﬁmiuwmmuaﬂLm

2.2 HANTENUIBNTRANTADN 17919 9204
UNANALNNINALTE ARDABETETDILNAIATULNN
wedleTiasdaufanageiis 13 sianaeaengdt
wuan AleaendelduulunTies 4 1in Tnany
auauldunludng (183.62+13.39 vlassamale 1 5A)
wNNINENAdaLNNTin ateiiEgIATY 709893
Aa TudaTne (4.38+1.58 Wassiafaidie 1 59) voumen
(0.04+0.03 WasaasaLle 1 6) LaznNuuUIN (0.04+0.03
Wagpafaie 1 1) ANATAU (Table 2) WHuLAEINNY
Razzaque and Karim (1989) WL WHAIANWUN
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