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Effects of different foods on the growth and reproduction of
therice stem borer Chilo suppressalis
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Abstract [Aim] To assess the effects of different foods on the growth and reproduction of striped stem borer (Chilo
suppressalis). [Methods]  Striped stem borer larvae were reared on either an artificial diet, cultivated rice, or wild rice, and
their growth, uniformity of development and reproductive capacity on each food type were measured and compared. [Results]
Larvae survived on the artificial diet, rice and wild rice for 32.3, 26.0 and 22.5 d, respectively, and attained sixth-instar weights
of 69.8, 71.9 and 75.5 mg, respectively. Significant differences were observed between larval periods and sixth-instar weights
of larvae reared on the artificial diet and wild rice (P<0.05). The frequency distribution of the weight of larvae and pupae fed
on wild rice was more normally distributed, and their development was more uniform. The pupal period of larvae fed the
artificial diet reached 8.3 d; noticeably longer than that of those that fed cultivated or wild rice (P<0.05). The larval survival
rate, pupation rate, pupal weight, and number of adults produced, were highest in larvae fed on wild rice and lowest in those
fed the artificial diet. A greater proportion of the larvae that were fed wild rice completed their life cycle and these also
attained higher pupal weights and adult fecundity. Food type had no significant effect the number of eggs laid or the hatching
rate (P>0.05). [Conclusion] C. suppressalis larvae that feed on wild rice develop quicker, have higher pupal weight, more
uniformity of development, and higher fecundity.
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ki Chilo suppressalis 2% [E /K 5 1) 3
BEE M — T A KR 5 I i A R
OB A, ™ 5 e /K A 7 m( Pathak, 2007 ),
AR R AR, BRAKFESN, WfaE ok il
K. ZFRMEAFELZMEY, AL EZR
A HEBR (REIESE, 2005) . KILIK, —fbiE
— EMREEAAE R MRS, ERZHIX C 4™
AT YRR, TT AR LR U R A I ) R
AR (A%, 2002; Huang et al.,
2017 ), F HRPHAE AT & LIS T
RIS R A, TR KR A KRS — B0 4 du AR
SR XF S, L, X RBUBE IR R T
F3R( Nava and Parra, 2005; Masoud et al., 2010;
AFARAE, 2011), FARA R HURFR T IRRR T e
g PR AR AT K& A RSN, B A A A
KEBWRES R85, AR m N Ea .

AR N TR SRR RS R T AR E
M, ZidEERMELE, R AR LB T ZF
R (MR SR, 1979; I REESE, 2003;
WIPH4E, 2013; Z=PE4%, 2015), EEE AbIE
TSR — DA, WRRIRE . WAL
&, Hp R O BB, A i T
B (MMM ILF, 2007; #5i%, 2020 ),
WFFT 2B, AR 2 1 ol IRy 27-29 °C,
T AR R AT DO e A K R R, R
JE i E A AT RASFIRE I, Y H 5 s SR T 33
CHY, ZALIE A AETE R A EHE ) TR it 36 °C
BF, 2h &R DI BaE K (B28645, 2005 ),
TARSE EA B AR, B R g U K R
B IR — s BIRER, FErm It i v 75 X
oy % R R TR (K PSR, 2016) o

RHE AR R IR0 5 — A AR, A
[vi) 45 75 7 v 0 25 01 2 BEARBLAE kL o SRR
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T fbiEdEgE . BAE 20tk 70 4B, HA
¢ Kamano ( 1973) gt il H — 4L 85 5 A T 4]
B, I T BN ES LA TR S, &
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PR T N T AR SE AR SY, IRAREL T,
MR R R R g SRR R R SR AR, IR AR
K, FE P2 AR A T A RS W 5 A
ARG BE , 4500 35 A50R RS MR 2 55
AR EAA ARG, T2 AT A Y AL B 4]
FARZR (X EH4%, 2005; SHFH%E, 2013; 2
W&, 2015),

RARERHE AR AE AR A IR 3
Y, BARFRKZ, (HEHTRAmESENE
TRAKREMZE A, A DB R A T2 (1
MRS, 1979; MReEEI4, 2003; b RESE,
2003 ). DAZKAE hr Ak ) AR MR 35y IS A 4K
R — R R RZEAFIE R, BOM (8,
AR R EE M B e (BREAE, 2003; fifi o
4, 2003 ), ZE VAR RV AR R 2ok,
HEFRFEE, FMFER, AATFHRNERK,
LoKREM L, BEZEAN A bEA KA E
P, AMMATT R R (ATRT4, 2002; PRt
A4, 2003; X EE5E, 2003 ). #RiM, ZEAHE
WS T AR B, T B B e, PR
THAE AR R SRR RN A . BESE (2020)
T T —Fh DS 1o BB KRR ] 5 Ak B Y
Jrik, R ERAE R RO S, IR T
B I IR SR AR

H i3 T A W] o Al R 35 5 el £
P, &BA 2 A MFE AR S, BT 20 X 2y
B PR S TR ST o ASWF5E LA T ARDEL
KB AIZE 4 AR 3R AR, FeA MR A K
KRB . BFEMER S, /07 3 FhEkbxt
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T BE R A SR O A AR AR
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MG 2% HROFR ) KRR R OR A 1) AR R R, K
AR PR SRy A S5 95 2 WO T DR A7 RO RIS it ol B R
63, SHIFMAE, AW A, BT R
FEUIA 10-12 em K ARy AR Bk, B BE
[ BEAREARAE R F= 0035 BT o Bt 1 28 1 TR =5
A b 4 A R T S, DI R R o

N Thapkt 2 22 48 (2015 ) F kB,
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4 (2020) JrikifE
1.2 FHiE
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IEHs 1 4 R B R SR . 4 Bk
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T TR A0 o 16 S5 S 2 Hp g S5 Dy 3 A
B ALK, AR HL B S T S A AR R

1.3 HiESW
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Bifi 5 1 R R) SE 4, 3 Fh &l v 4 U B
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80 1 A T4t Artificial diet § a SR EH, 5ANTHRBRUKFEMLLL, 2EAPHR
Agzg:ig*g%ﬁvﬁdﬂ“a TR EN T, B REEL, WA
£ sl E5 (P<0.05). ATHRHHS 5K RS

=E w0 HIL, HFFRELAT 525 (P>0.05),

g% 30! AT AR g E Rl (55.421.3) mg, &
:@g ?g : i FAEPYE 35.0-75.0 mg Z[a]; KR A i
N = b (57.2415) mg, FEAEHFE 40.0-80.0mg =
S (O Dy 20y R ME Ry (60.8£1.2) mg, EEA
Hi7E 50.0-80.0 mg Z il ([l 2: B). /M4 RE
1 BRARRMH_LEHRER B, SOKREAHLE, 26 i B R R R

Fig. 1 Weight of Chilo suppressalis larvae fed on i, BEEFWEL, BAREXES (P<0.05),

different diets
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Fig. 2 Frequency distributions of weight of Chilo suppressalislarvae (A) and pupae (B) fed on different diets

* RN R P IANATE P<0.05 /K- P 55 22 57 3 (F K iRik ).

* indicates significant difference between uniformities of individual on these two series at P<0.05 level by F-test.
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Mik#] (32.3+1.0) fil (8.3+0.5) d, M A
A F KRG AN ZE A A R G T AR (P<
0.05), HA®EMAEEHRE ., ARF I, W
B2 R AR 5 R KRS B A %) H Dy
BES% (P<0.05), 507 %A g %
5 (P>0.05), &8 HERI., 2 RAFTE%H .,
AR g R OB N TR L KR AN 2
F PR AR UGG, 28 2 BTG R AL
Wt 2 TN T ARDRE R RS (P<0.05), 26
H A A I R T N TR (P<0.05), K

A 2SR A BR RC5 N T 2 ] s B
F2e5 (P<0.05), RWIZEHBBMEZH
PRIEAS PR SE AR T S, I HLEA i A o
o PR 3R ERHAY AR I A O A B AR
LR A B E XS (P>0.05), %o A
HAE (2 1)o L Brai RN, BeE AN T4
B AL o e, SRR R
SEH M AR R E R, B S W
B KA (8 AR e R AN BB T 4 T R
P Z 18]

1 HAEAAREMN _HELZSEEMEEN

Tablel Thegrowing speedsand reproductive efficiencies of Chilo suppressalis fed on different diets

YR fEiER " i D 31 i e B EAL
- (d) (%) fbiF%e  WHE (mg) (d) R RO (CRL) (%)
Fgod 0 Number of  Weight of Number of  Number of 0 .
Lgrval Survival pupation  pupae (Mg) P_upal adults eggs (grain) Egg hatching
period (d) rate (%) period (d) rate (%)
N Tk
. . 323t0.1a 75.5t+35a 57.8t3.3a 55.4+19a 83+t05a 49.0+2.2a 90.7+129a 94.5t09a
Artificial diet
KA
Cultivated 26.0+0.9b 80.3+t3.0a 68.0+22b 57.2+24ab 7.3t0.3b 59.8+t25b 97.8+t16.2a 928tl1l.2a
rice
\T/i ) 225+0.7c 89.8+2.1b 74.5+26c 61.0+1.8b 75+04b 635+2.4b 102.1t15.3a 93.4+1.0a
ildrice

Fe B R R bR R, [RGB AR AN R /NG R R OR 4 Tukey' sHSD £ HUACTE P<0.05 /K125 7 3
Data in the table are meantSE, and followed by different lowercase letters in the same column indicate significant

difference at P<0.05 level by Tukey’'s HSD test.

3 it

M B U 5 i A R — B LUk R 2
AN TR 32, RIRFF B 52 RAFMR
Tl AN A 25 5% BA 52w, KR4 1E 00 T ME LA 2 52
PR K ( Chaudhury and Skoda, 2013; B MLo%,
2018 ), HHET ALME A1 55 05 A 28, i X)
ARl EREEAT 2 B LA, A R T 53 A [
e R AR R T v o AT T N Tk
TKAEFNZE (143 AR S BB X AR iR A 2
FARSZIR, BB ZE U AR AR K R B M
FE bR, AT B FTRE ST B A AT 3 Rk R
KRB A 2 5%, HEZE SRR
IR 2, A RENERE ).

N AR — AR 548 5% v i 2 FH Dy s AR

K, HXMRMEZ, sl R 2
TACIE R SRR BRI AW IE 4
REW, B N TR R L BRE, 4
R . ST RS GE 1 5 AR F FH L IFA
AR HUE, N TR s A TR A
AT JEREAS T, PR AR 5 0o R P SR 4R AT
WD T TAER R R AR IE R SET (Jhaetal.,
2012 ), [AlEy, AN TARDBHECHIGE S & T, T
PIARZZ BRI, Sl AR F AR 55 . 5
Ah, BUE N TR AR R B, 1R R4
TS AR, RS T RRERG IR A L A
I, A TARRHE & F T AR IR 7 Bl = 5 KR
BORHR 25 T 3R B, LU RE b & I B AE AR
FARAE o

IKFEFNZE IR I R AR B RE, B R AR
FRprBRRES, IF HLA A AR 58 sl A AR 16 s
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WA BT S FR 4y (AT 4%, 2002; PR
W14, 2003; #RUEZ4F, 2003 ), AR KL
BT N TARDBERN R AR R Ak B8 AR R Fn 25
s, % BRI R R 6 R AR 5 1R 45 T 4119 1)
FRRR . BHTLARIR T 30 BRI AR 1) 57
TEREZEZNIAT, R BRI KFE A
HEHRWFZE, MHELZ T, 78 - EA SR E
T3 ARKE A s AR > SRR TE T AR R 4
AR, R AR o DO SR R AR, iR
fEFE R AT RE . [RIA,  HHJB) AR 37 ) AR BER
ASCTHT I AN A58 25 P R0 1 SR R B0 Jgl iy, 3 4%
2 B A A ) B IO B A R R AR A Y R
HRZI (XIBAE, 2023),

B N Ah 2 B e B H R R 5 R
B, WO AN TARRE B B FE B R AR B Rk
A = AEE R AR R AN ) (PR,
2013; Teimouri etal., 2015), AWFFEHI45H 5
EiRREA—E, ATRES R A R K AR
R IE N A O, B AURE AN [F BRI & TE
BCELA AR FP S | AR 2 B RN Tk B T i
YIRETS , DA 0 BRI A RN A A
T ARk (K4, 2022; Mugo-Kamiri et al.,
2024 ), KK HE AT, ZZ A RFRAL
KB, FERMAEGREFRENR, fEHFR
AR R, S ATHETAE (2002), BRgt 4
(2003) F i JEE4E (2003 ) HaE 45 R —3,
3P ERE AR BOEE 28 B AR IE &y R AR
srfiter, ARSI, HAERKERRT
R0 A R TR IR IR AR . ) RS R AT LA
PRSI T T 250 e X SRS —80, i
IR SR AR s ARG IR SRR ] DU £
B AR ORI, 3 T B A RCR ARAS T 2 B,
R, 28 FE ARt i 20 T —ARE pd P
MG, LR EANA, NTAaRE. KREMZE F#ERRE
FF AR RRUR S, FEASRIE LT n] LIAR
PSR AT R PEA T e

S& 30k (References)

Chaudhury MF, Skoda SR, 2013. An artificial diet for rearing
Cochliomyia macellaria (Diptera: Calliphoridae). Journal of
Economic Entomology, 106(4): 1927-1931.

Chen JM, Yu XP, Zheng XS, Xu HX, LU ZX, Zhang JF, 2003.
Biological performances of the striped stem borer, Chilo
suppressalis Walker fed on Jiaobai, Zizania caduciflora, and
rice plants. Acta Agriculturae Zhejiangensis, 15(3): 139-143.
[REEH, AT, FBUFRe, #Rer R, Bpdt, sk¥EH, 2003.
TARBE R ZE I RUK FE S AR W RRAE R B He AL WK
b 2247, 15(3): 139-143.]

Dai CG, Li HB, Zhang CR, Xue Y, Ni Y, Hu Y, 2016. Effects of
high larval density stress on growth and development of
Chilo suppressalis Walker (Lepidoptera: Pyralidae). Journal
of Plant Protection, 43(5): 731-737. [#{ K B¢, 2=k, k&
g%, BER, WLUR, WABH, 2016. w54l B il X AR AR
KEF MW, BRI, 43(5): 731-737.]

Fan NN, Wang JY, Wan NF, Jiang JX, 2022. Effects of plant
secondary metabolites on the growth, development and
detoxification enzyme activity, of Spodoptera exigua. Chinese
Journal of Applied Entomology, 59(1): 165-171. [{ERERE,
T4, JIEE, HARY, 2022, A A AR X RS
W A R M R RS . R B B AE A, 59(1):
165-171.]

Han ZJ, Han ZJ, Chen CK, Wang Y C, Hu SM, 2002. Monitoring
of rice stem borer, Chilo suppressalis, resistance to monosultap
and methamidophos, and dynamics. Journal of Plant Protection,
29(1): 93-94. [HHHHA, FRHZE, PR, TPk, ¥,
2002. AW X A o BRI S i M A P TR BT B A
MR 2E, 29(1): 93-94.]

Hu Y, Zheng YL, Cao GL, Fu Q, 2013. A technique for rearing
Chilo suppressalis in the large scale with an oligidic diet in
laboratory. Chinese Journal of Rice Science, 27(5): 535-538.
[EARH, RBoKR], R %, s, 2013, FHI 2 A TRk R
FRRL T Ak e g2 Ak DK RSB 2, 27(5): 535-538.]

Huang SJ, Chen Q, Qin WJ, Sun Y, Qin HG, 2017. Resistance
monitoring of four insecticides and a description of an
artificial diet incorporation method for Chilo suppressalis
(Lepidoptera: Crambidae). Journal of Economic Entomol ogy,
110(6): 2554-2561.

Jha RK, Chi H, Tang LC, 2012. A comparison of artificial diet
and hybrid sweet corn for the rearing of Helicoverpa
armigera (Hubner) (Lepidoptera: Noctuidae) based on life
table characteristics. Environmental Entomology, 41(1): 30-39.

Kamano S, 1973. Studies on artificia diets and laboratory

rearing methods suitable for successive generations of the

rice stem borer, Chilo suppressalis Walker. Bulletin of the

National Institute of Agricultural Sciences Series C, 27(1):

1-51.

B, Han LZ, Peng YF, 2015. Development of a standardized

artificial diet and rearing technique for the striped stem borer,

Chilo suppressalis Walker (Lepidoptera: Crambidae). Chinese

Journal of Applied Entomology, 52(2): 498-503. [Z=1¥, &

=¥, TR, 2015, AL AN TmFRHAR. W] R f2A R,

52(2): 498-503.]

Li HD, Wu M, Han ZJ, 2011. Selection of persistent insecticides
for control of Chilo suppressalis in rice seedling stage.

L



- 178 - o B 3244 Chinese Journal of Applied Entomology 62 %

Journal of Nanjing Agricultural University, 34(4): 43-47. [2F
MR, AL, WA %, 2011, BiiA K FERL H AR 2
TR IRIE. FE AR R 24224, 34(4): 43-47.]

Liu HM, Li SH, Wang MQ, Wang XF, Zhang GA, 2005.
Artificial diets for the rice stem borer, Chilo suppressalis.
Chinese Bulletin of Entomology, 42(6): 714-716. [XI| £,
AEINEL, EWEF, 50, 5KEZ, 2005, "L A T AR
HFFEHId. B HURIR, 42(6): 714-716.]

Liu X, LU J, Wang MQ, 2023. Effects of the volatiles of rice
plants fed by Nilaparvata lugens and Chilo suppressalis.
Chinese Journal of Applied Entomology, 60(2): 595-601. [X!]
B, E#E, EWFE, 2023, H € EUR A IR X K AR A bR
PERYIOSE0. BT Ih 244, 60(2): 595-601.]

Lu YR, Su XK, Ji CM, Liu Q, Zhang CM, Liu HA, 2003.
Preliminary research on the method of rice stem borer culture
in room. Journal of Anhui Agricultural Sciences, 31(2): 270-271.
(B EZR, FRaH, HFEY, XI5, k&M, XM, 2003.
KRG ALK T R SR TR ER. R BRI, 31(2):
270-271.]

Luo J, Zhang XX, Wang ZX, Zhai BP, Guo YR, Zhu JH, 2005.
Effect of high temperature on the growth, survival and
reproduction of alaboratory population of the rice stem borer
Chilo suppressalis Walker. Acta Ecologica Snica, 25(4):
931-936. [, KFI|, B, MEAN, KA, 2005.
A TACIE SR AR A G . AR AN BT IR A
i, 25(4): 931-936.]

Masoud MA, Saad ASS, Mourad AK, Ghorab MAS, 2010. Mass
rearing of the pink corn borer, Sesamia cretica Led. (Lepidoptera
Noctuidae) larvae, on semi-artificial diets. Communications
in Agricultural and Applied Biological Sciences, 75(3): 295-304.

Meng FX, Wu KM, Gao XW, 2003. Evaluation of few-flower
wildrice, chufa and rice as foods for rearing the striped stem
borer, Chilo suppressalis. Entomological Knowledge, 40(5):
469-472. [ X, R, "k, 2003, FIHZEH . 2% K
FKFEIA 3R AR (R AR, B AR, 40(5): 469-472.]

Mugo-Kamiri L, Querejeta M, Raymond B, Herniou EA, 2024.
The effect of diet composition on the diversity of active gut
bacteria and on the growth of Spodoptera exigua (Lepidoptera:
Noctuidae). Journal of Insect Science, 24(2): 13.

Nava DE, Parra JRP, 2005. Biologia de Senoma catenifer
Walsingham (Lepidoptera: Elachistidae) em dieta natural e
atificial e estabelecimento de um sistema de criacdo. Neotropical
Entomology, 34(5): 751-759.

Pathak MD, 2007. Ecology of common insect pests of rice. Annual
Review of Entomology, 13: 257-294.

Qin JD, Wang CZ, 2001. The relation of interaction between
insects and plants to evolution. Acta Entomologica Sinica, 44(3):
360-365. [#kRfE, LIRH:, 2001. it B 549 0y AH BAE
MR R, B H2A 4R, 44(3): 360-365.]

Shang YZ, Wang Y S, Zou YH, 1979. Studies on successive mass
rearing of the rice stem borer Chilo suppressalis Walker. Acta
Entomologica Sinica, 22(2): 164-168. [[4HE¥, TAEML, 48
kA, 1979, LB SR OT IR TR, R AR, 22(2):
164-168.]

Shang YZ, Wang Y'S, 1984. Studies on the application of artificial
diets for the rice stem borer Chilo suppressalis Walker.
Entomological Knowledge, 21(1): 5-9. [ M, FERIM,
1984, ALK TARDRES bR sE . R HURIR, 21(1): 5-9]]

Teimouri N, Sendi JJ, Zibaee A, Khosravi R, 2015. Feeding
indices and enzymatic activities of carob moth Ectomyelois
ceratoniae (Zeller) (Lepidoptera: Pyrallidag) on two commercial
pistachio cultivars and an artificial diet. Journal of Saudi
Society of Agricultural Sciences, 14(1): 76-82.

Xue J, Ge F, Li JW, Su JW, 2005. The interrelation between
Chilo suppressalis and crops and its influencing factors.
Chinese Bulletin of Entomology, 42(3): 259-263. [A#iE, X
W, BEZRSC, FREEAT, 2005, AREE 5 VEY M AH ELOC R
FmER. B HAER, 42(3) 259-263]

Yan Z, Lu BQ, Peng ZQ, Zhang CH, Jin QA, Wen HB, 2013.
Effect of tomato, pepper and artificial diet on the growth,
development and fecundity of Spodoptera litura Fabricius.
Chinese Journal of Tropical Crops, 34(7): 1335-1339. [,
B, IR, WA, &B%, R, 2013, REF
Filt  BRBSUFIN T A6 3ot A9 S0 8 i A= 4 8 R 365 7 9 S )
PAFEYI2E, 34(7): 1335-1339.]

Yang Z, He H, Huang RL, 2020. An efficient mass rearing
method for striped stem borer Chilo suppressalis using few-flower
wildrice as food. Journal of Plant Protection, 47(5): 1157-1158.
[, {58, ¥R, 2020. DL2E A &R KBRS & 210
I ACKR A7 2. MO AR, 47(5): 1157-1158.]

Ye YL, Wang HX, 2007. Regressive parabola model of effects of
temperature and humidity on survival rate and fecundity in
Chilo suppressalis (Walker). Acta Agriculturae Jiangxi, 19(11):
31-32. [WE5Ak, TLLT5, 2007, JEEEFNRE N AU AEE %
5B Ty g ma i AR TIPG RO 2E4R, 19(11): 31-32)]

Yu XP, Xu HX, LU ZX, Chen JM, Zheng XS, Tao LY, 2002.
Differentiation of striped stem borer (SSB), Chilo suppressalis
Walker from rice and Zizania caduciflora habitats. Acta Ecologica
Sinica, 22(3): 341-345. [ATE T, #Rer e, B, BREm,
HUVFRY, FaAKEE, 2002. 7K HRIZE 1 AR 1 L S
7%, 2R, 22(3): 341-345.]

Zeng FR, 2018. Research of insect artificial diet. Chinese Journal of
Biological Control, 34(2): 184-197. [§4 FL3%, 2018. A
TARRHIFTE. HEAEDI BT I, 34(2): 184-197.)

Zhang RF, Wang W, Liu HY, Yao J, 2022. Effects of different
summer host plants on the developmental duration and adult
longevity of Lygus pratensis Linnaeus (Heteroptera: Miridae).
Chinese Journal of Applied Entomology, 59(1): 124-133. [k
{748, TH, XEEE, Bhas, 2022, BUE AR TE B Z % EX4
T A R KO B R AR A . T B AR,
59(1): 124-133.]

Zhang Y, Zheng RW, Yao L, Li QQ, Lu SH, Li GT, Tang QF,
2022. Analysis of the diversity of intestinal microbiomes in
fall armyworm Spodoptera frugiperda fed on different host
plants. Journal of Plant Protection, 49(6): 1712-1723. [k,
A, wha, 2G4, BB, s, BRI, 2022,
BB AN [ 2 32 1 0 b S A B S A W 2 AR AT A
23R, 49(6): 1712-1723)]



