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REW R » ERIEL R BFRZ e R E IR I HEEZER D EWEZ 8 #)
BIETBIRFEZ B o BRBEGEEES SRIERE REEER THE ~ HEBERIYaRE
FREWRBNTED - - BB ZATEFEST LR o s AEDPRTHARIBE & Ry 18 N T IE
o EINVRSHEZR|MTRE - BHH (V) QBB SR E (X) 28 EE R
P WA Y=exp (5.526—1127X) (r=—0.945, p<0.05) 2 W% o R (X) Spk s Bse
B (Y) 2R ElF Y=—761944+9.51X (r=0.98, p<0.01) ZRifR - RIBHBFAGS
EHEREZRENE » EREEES TR (T) BHEBEAR » (HEBEME
(Ro) » RYERTAZ (rm) FIRTAHER (1) BREADY & BB INTEERE » 5508 Ro=
exp (3.864—0.252X) (r=—0967, p<0.01) ~ ru=0.066—0.0039X (r=—0.963, p<0.01)
1 2=1.068—0.0042X (r=—0963, p<0.01) =B
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FRRFERRBEFEOR P EEHRRIE S (E4 o TR EME RS 1981 42 356 TAE
SEMEZE 1987 42 8 S (RE4 +1988) o EEXREFTHRPHEEERBRESE  EHTMEX
¥ (Asian corn borer, Ostrinia furnacalis Guenée) ZREAEWEE 98% (REHt» 1982
FERER > 1963) » PREKEEL X EEERT o RIHTERLEHYREA BT RRET o
WHEE R & vk (86% > 1988) ~ AMEK (B% 1984) ~ BAEHPIVAE (FERDE » 1963) ~ ZeRis
ABEEE R RATAE (1R 2 1985 5 4 » 1988) S KEFZERM (% 19845 & - 1986a) ~ s
a2 R (85 1986b) ~ WBWELFIM (JH% - 19845 B% - 1986 » HEYE > 1987) ~ RER
ERAITE (8 1987) LIRAWHE (FEREE > 1986) SHEAITHE o

FRIL e — R EE I ZED o Shah v BIBHL » ML AHIRIE R » BE 3 BB A A E
(BHERSE 2 1976) > R~ RREABYE AR ST DS BRI » FESE B2 1R 4 (0 F S0 IR ~ Wi
FREBVERAE > FHMOHEETK E2BENE » K55 RESHERE AT o B TIENKHE
P - FERARMEE RIS A YA R » BB TR S S S TR o

FEEGEERHS > (PP T RO ARG » bl is » R pEEs
EEIREZ K o FIRETI R £ TR, » HEERET RS BN » FEESE - BEZSR
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SERASHOR I » Ti3R7E ERE R o (04 RRE b W E KT IS R LA B3R n » HHK
EINEKELBAEE (> 1985) -

PIINSEAEZ (LR (Chilo suppressalis) » JREMFEN » & RBIEHEREEER LR
SR~ BERET  UBERBENESL (154 »1961) o @TA (1961) Mg A ILESR
KA ~ I AW E BB WEER » RETERD (LR K2R » X REE
AShh2 FEC AR RSSO » ETIHERELERER « NLTENS AR ZRE
%—7 » Djamin and Pathak (1967) #5H R BEKEEHYNREEBENER » HEHR
SWRRASHEEIMG » WIS » (F (LR ASRREEE » AEBERWZEERK
EPEAB Rz —

EXkABRAREY » HER-2WEE 10% k&4 (Lanning ef al, 1980) » EWHEAERE
AHE 15 AMEEEXEREZEM  HIERTEAE 3 AN » AIMBEZER (RRA » 1983)
o 3## Rojanaridpiched et al. (1984) HEXSHEFILHE RBMERIE (Ostrinia nubi-
lalis Hiibner) ZitAEE2 M > MHE—REREZ % RMEGS DIMBOA &&EARHM -
HEWEAPHEEAE » ERWHEEREHABBIRM » IBREERH -

B E KRR T4 2 B S P E kiR s v 0B M i ? SRR ERIE AR KR B ih
E 2 ¥k B o A MR ERER A A TR - HEB TR 28 RS - e
Ve BB AR RS B0 I R IR T S M R R B RV REB A EXRIRTT T2 8% o

woHERKEE

R BB SE BEAESEXBZEMNERE » EEAERRAZDBHER D UATERR
REEE o ATHRRZERATEFHERE (1989) o TNHEEHREZATEBRIEARATEE
WINEEE 0~ 135 1 10% ZZ8(L# (Si0,) B °

RERIRTE 26+1°C, 75+5% R H. T RBARMHET » ESRLE ) BERASHETRY
BATENS B EERE (ER 4cmo & 4cm) » FEEEREENE o FRBRRLLHEDE
TR AR o (LI R E o BB ALY » R —REHERHERER Icm &7 cm
ZWBH o 5 A RS RENEE SR - b BB EHAREW A TERTER TR SR
BT BED B WE -~ ALRESZYE BN SIS WD RS BIRER LB
%8 o B Birch (1948) 2 ikpsF 4% (Time-specific life table) » {GEIW LB R

ZAB (Population parameters) ¢

fERER W

1. HERNYBRBZBENRFEETEZY

PRFAEWRATEEE XSS » $BRIEEZECENE— RAdEpE (%) 7
M A TER 2 EXIRE SR IN2 FEC AL RAK  ARARWE 3% DX ATERE » X
B Eb Y FEREETAE c MAAWE 10% ZATEE » RERh#IZ BRIy » 88
EAWEAYRESYRLRATAER o RFEWATEMMZHIECRR 118% » MaBAL
RIS 402 » BEEHERITE o OEZRHHBNFHHZHFHAMBER - TRREWEY
HE R (6 R A R - LHERAZAWEPERK  SWERRE » YBRME -
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Table 1. Mortality for preadult stage of Asian corn borer fed on
different content of Si in an artificial diet under 26°C

Si content (%)

Stage —

0 1 3 5 10

Larval instar
Ist 5.6 0.0 2.8 8.3 2.9
2nd 5.6 2.8 2.8 2.8 8.6
3rd 0.0 2.8 0.0 0.0 2.9
4th 0.0 2.8 0.0 0.0 5.7
5th 2.8 2.8 22.2 13.9 17.1
Total in larval stage 14.0 11.1 27.8 25.0 37.1
Pupa 11.8 38.9 44.4 38.9 40.0

BERNYBRELBBME" < & 5% 1 10% SHAWREDM » LGB HERAR
A= MaW 107 BEMZEEMRIERN » RATAESHRZ A TS A2 25Tk »
A O LE B LATR IR 264 = 284 K o

£Z HAAEWEATEEEENERES 58 B iEE
Table 2. Developmental duration for preadult stage of Asian corn
borer fed on different content of Si in an artificial diet

under 26°C
Si content (%)
Stage
0 1 3 5 10
Larval instar

Ist 3.9+0.6 4.0+0.4 3.8+0.7 4.0x1.1 4.4+0.9
2nd 6.5+0.6 6.7+0.5 6.7+£0.8 6.5+0.8 7.6+1.2
3rd 9.0+0.8 9.2+0.8 9.1+1.2 9.2x1.1 9.8+0.8
4th 12.1+1.2 12.2+0.9 12.5+1.7 12.41x1.5 12.9+0.9
5th 18.0+2.1 19.2+2.6 19.1+2.4 19.9+4.5 20.6+3.4
Pupa 26.4+1.6 27.1+1.3 27.9+1.6 26.4+1.2 28.4+1.5

1. Means+S.D.

2. WERHNEREERES Y

PRF & RA LIRS KRR o & B0 2 M 2 AR 2L R o (H 2 B IR
WibE R ST B2 BN E R » RZEIHABESWE S B NTHEERE (5=) o R e
WAREL AR » R AT FTRI B  HES 2 BIEARE T BEE R K o

Xl ~ HESGHRER Y EWEZIBINTRRE » S5 Y=exp (4.68—0.025X) (r=-0.952, fn
$<0.05) Y=exp (4.25-0.015X) (r=—0893, p>005) 2RItk (H—) » EAHBES LA
B2V ERHREA -
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Table 3. Longevity and fecundity for adult of Asian corn borer fed on
different content of Si in an artificial diet under 26°C

Si content Longevity (days) Duration (days) g‘fi}é Fecundity
(%) Female Male Preovip.  Ovip. (9 l} 24+3) (eggs/?)

0 6.67a 5.33a 2.89b 4.11a 0.48 313.30a

1 7.4a 6.56a 3.50ab 3.62ab 0.50 169.60b

3 5.43a 6.10a 2.17b 2.67ab 0.50 177.80b

5 6.87a 6.33a 4.18ab 2.45ab 0.58 131.41c

10 5.63a 5.92a 5.20a 1.60b 0.56 72.40c

1. Means in the same column with different letters are significantly different
($<0.05) by one way ANOVA and Duncan’s multiple range test.
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Fig. 1. Effect of Si content in the artificial diet on the pupal weight
of Asian corn borer.

SWEBEE 2 e 0 HEM N REEFERTEWAEESE (EIN) o #SRSHIBEENFEwE
I MTRERE » A Y=exp (5.526—0.127X (r=-0.945, p<0.05)) ZEitR (BZ) o

U B B R S BT & A/ ME G BCEARBHRI R » BERBET & R/ SERE ) o (R B BB %
FE D AREIEFRRBIBRGR  BEE AR AR LB » EXRIEIEEEIRE 2K » BRI » IHE
AR BEREDENBE=4 Y=—761.94+9.51X (r=0.980, p<0.01) ZHi{% o

THEWEALENFERBEZRGFESR (Time-specific survival rate, [;) RFe5l4£E
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Table 4. Population parameters of Asian corn borer fed on different
content of Si in an artificial diet

Net reproductive Mean generation Intrinsic rate Finite rate

Si c?;t)ent rate (R,) time (7)) of increase (r,) of increase (1)
¢ (eggs/9) (day) (day™) (day™)
0 68.73 34.47 0.072 1.075
1 25.96 35.33 0.056 1.058
3 20.30 34.49 0.054 1.055
5 14.06 35.80 0.046 1.047
10 4.00 36.86 0.028 1.028
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Fig. 2. Effect of Si content in the artificial diet on the fecundity of
Asian corn borer.

78 (Time-specific reproductive rate, m,) #O@EP o

ENEWALER T » XA FECEMR TRETS (EMA) » RAEIMRLE 30 X
PREAEESN » REEZXATERAWREZIBN » RSB NEHIE R8N » BRSNS R
Do ERPIGEN HINEE o EREAEERS (W B-E) o 2% 10% ZATfRG » &4
Wdha 2 ey » RASEHRAEZRE (BNE) » ErlEsiEssHESRERZRY
o frE (1984) MBEXREFEMERMATREF USRI » WHMEER > DIMBOA &FERR
BAEWHFIEET » # DIMBOA Z4EUIERKIE » HiRETI% - 2B#N (Guthrie ¢ al,
1986; Klum and Robinson, 1969) o fiiEk#EhSWRES » BE % 10% » XHAEY 3%
(Lanning ef al,, 1980) o FZABMERBEFFERAEF EXRPESHFEREL ) HUES 2 WEBSE
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Fig. 3. The relationship between pupal weight and fecundity of Asian
corn borer fed on different content of Si in an artificial diet.

' RREXRFEZMRSDBEMRELNZEA -

EEEAEREZ EENRTINEN - LTRSSV EFBET ZEKE » P HHAFRM (7, Mean
generation time) BREW 107 BRI » HRHEHVEEZXER o TEWHEREZEREZ
BieREas (R, Net reproductive rate) /5 68.73 » RFEMWAEZER (7, Intrinsic rate of incre-
ase) 55 0.072 EFEEBR (4, Finite rate of increase) & 1.075 » BEEERSWHEEHE
o TR IFIRTAZE » NTERTHAME AR SFEFH SRR INMEE » 25%F Y=exp (3.864
—0.252X) (r=-0.967, p<<0.001), Y=0.066—0.0039X (r=-—0.963, »<0.01) fii Y=1.068—
0.0042X (r=-0959, p<0.01) ZBfR (BZE >~ 41) o Wit bW ERINTEEREER
KIFZ REBY o

WEEEHEEYHE (Hopkinson and Hughes, 1982; Krebs, 1984) o EHEEHnk: »
HESZ T RIEAZEEE o RBER » EXEZFIERNEHENREER SR MMEE - A&
BARA LR » B S EERARLY o

N R EWHIREEE S o » RAEERABEMEA (184 1961; Djamin and Pathak, 1967) o
Norris and Kogan (1980) 7RZBEMBWERAEEEESREMHARANHER o BHIRA
Tk » BRI SERK 5 (AR ERETERIEFE S HHE o Nt » HEHTESE
EARE4HMEE (Barney and Rock, 1975) ¢

Peterson ef al. (1988) LI Wz ALEAREET—E®RESH Spodoptera eridania » TG
{LBE D AR o BRI EX RSB R T AU RIE » [EEE—P R - RWEMKPZEEH R
## (81 1983; Lian, 1976; Yoshida, 1975) #RERAWILE » FXIERFERASHER > ™
BAELRA WA AIERAME  #HERBRANGE—SZER -
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Fig. 5. The effect of different content of Si in an artificial diet on
the net reproductive rate (R,) of Asian corn borer.
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Fig. 6. Effect of different content of Si in an artificial diet on the
intrinsic rate of increase (r,) of Asian corn borer.
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Fig. 7. Effect of different content of Si in an artificial diet on the
infinite rate of increase (1) of Asian corn borer.
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DEVELOPMENT AND REPRODUCTION OF ASIAN CORN
BORER (OSTRINIA FURNACALIS GUENEE) FED ON
ARTIFICIAL DIET CONTAINING SILICA

Shwu-Bin Horng and Yau-I Chu

Department of Plant Pathology and Entomology,
National Taiwan University

Artificial diets containing with 0, 1, 3, 5 and 10% silica were used to rear a
colony of Asian corn borer (ACB), Ostrinia furnacalis Guenée, at 26°C and 75% RH.
The life history and population growth parameters of ACB were studied. The
mortalities of larvae and pupae increased with the increase of silica content in
the artificial diet. The durations of larval and pupal stages and the longevity
of female and male adults were not significantly different among five treatments.
However, the increase in silica content resulted in prolonging the pre-oviposition
period and shortening the oviposition period. Pupal weights of both sexes and
the fecundity were found to be negatively correlated with silica content. The
life table data showed that the mean generation time (7) were not different
among the treatements. But both net reproductive rate (R,;) and intrinsic rate
(r») were negatively correlated with silica content in the artificial diet.

(Key words: Asian corn borer, effect of Si contained food)



