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Variation in Larvae Devélopment and Moth Emergence of Striped
Rice Borer (Chilo suppressalis Walker) and Damages in Rice
Cultivars under Different Levels of Nitrogen and Silicate Fertilizers

Sohn, S. M. and K. J. Kim*

ABSTRACT

The average weight of larvae, the percentage of survival larvae and the percentage of moth emergence in
first and second generation of striped rice borer showed lower values in Akibare'(laponica varety) compared
with those in Milyang 23 (Indica variety). At higher nitrogen level the larvae weight in second generation of

striped borer was increased. The percentage of survival larvae in second generation was gradually decreased

by applying the silicate fertilizer in both cultivars, The moth emergences in both generations of striped rice

borer were also lower at high levels of silicate fertilizer, The percentage of white head of rice plant was reduced

by the application of silicate fertilizer. The ratio of SiO, to T-N of the rice stem was related negatively with

the percentage of survival larvae and the moth emergence in second generation of striped rice borer, and also

with the percentage of white head of rice plant.
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Table {. Chemical properties of soil of the experimental field before fertili_zer treatment.

PH OM T-N | Av.P,0O; Ex. cation (me 100 g) Av. Si0, | Act. Fe
A:5HO)| B @ | (opm) | Ca Mg K Na (ppm) | (pPmM)
5:2 2.11 1.12 153 1.06 0.19 0.10 0.06 28 34.5
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Table 2, The weight of average larvae, percentage of infested tillers and number of survival
larvae per hill of the striped rice borer, Chilo suppressalis Walker, in different fertilizer

levels.
1st Generation 2nd Generation
Tillers Larval Infested Survival Panicies Larval White Survivai
weight tillers larvae /hill weight heads larvae/hill
(no.) (mg Alarva) (%) (no.) (no.) (mg/larva) (%) (no.)
Aribare
Si 0 15.4 21.7 14.4 2.0 11.8 46.72 17.62 2.5
Sil 19.6 20.04 11.0 1.6 10.8 44.02 8.42 2.3
''Si9 16.8 17.7 14.2 1.2 11.2 50.34 0.64 1.4
(Mean) (17.3) (19.81) (13.2) (1.6) (11.3) . (47.03) (8.89) n
Si 0 20.6 20.2 13.2 2.2 17.0 66.98 13.84 3.6
Si 20.8 11.22 16.4 1.8 15.2 52.28 6.20 2.6
*si2 218 23.5 15.4 1.2 16.8 63.36 0 1.4
(Mean) (21.1) (18.3) (15.0) (.7 (16.3) (60.87) (6.68) (2.5
Milyang # 23
Si 0 16.2 37.0 238 2.8 7.8 77.92 23.48 4.2
Si1 16.6 33.42 16.8 2.4 1.6 103.3 7.84 3.7
''8i2 13.8 35.66 24.4 2.0 13.4 104.28 6.46 29
(Mean) (15.5) (35.36) (2.7 249 (9.6) (95.17) (12.59) (3.6)
S: 0 20.2 31.54 17.2 2.8 12.6 86.46 21.80 48
N, Si1 16.2 . 32.06 18.2 2.6 8.0 99.14 7.02 4.0
S5 2 16.8 319 24.2 2.4 11.2 91.56 1.66 3.5
(Mean) (17.7) (31.8) (19.9 (2.6) (10.6) (93.05) (10.16) (4.1)

Note : N, : N-10kg ~10a, N, : N-20kg ~10a, 5:O: Non - silicate fertilizer,
Si1:300kg,/10a of silicate fertilizer, S 2 : 600kg, 10a of silicate fertilizer

of e L78u Eot —{tiwe RERG ERet v o RE Bm=EYes mEAKEEMA 2 FEE

g es, REMANA oJ: ER £ uux BFE ReEgc A3 SR MEERS kEy A

% x| HEH(R 3) Bxadrh A 1% ke Rl BEHAL Y ol SHEM
FRKEHMAAL ERERE ¥-2 EdA Hhh HitEe] 2ol A" Aol AN}

Table 3. Analysis of variance for average weight of larvae, infested tillers, white heads and
survival larvae per hill.

1st Generation 2nd Generation
Average Infested Survival Average White Survival
Sowrce of variaton B MR UTOM heass i
Variety 55.67** 10.79%* 10.43** 247.11% 11.33** 41.65%
Nitrogen NS NS NS 527* 8.64** NS
Variety x Nitrogen NS NS NS 9.76% NS NS
Silicate NS NS NS NS 138.05%* 11.80*
Variety x Nitrogen NS NS NS 9.15** 4.55* NS
Silicate x Nitrogen NS NS NS 3.53* NS NS
Variety x Nitrogen x Sili- NS NS NS NS NS NS

cate

* Significant at the 5% level.
*=* Significant at the 1% level.
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Table 4, Variation of the survival larvae and moth emergence of the striped rice borer and chemical
content of the rice stem in different fertilizer levels ( ]st generation).

A B C B/A C/B C/A Stem
Treatment . Infested Survival Emergence Survival Moth Adult T-N Si0, S0,/
larvae larvae larvae emergence ratio T-N
(no.)  (no.) (no.) %) %) (%) %) (%) Ratio
Akibaro
Si 0 30 10 3 33.3 30.0 10.0 1.30 5.1 3.92
N, Si 1 30 8 1 26.7 12.5 3.3 2.51 10.5 4.18
Si 2 30 5 0 16.7 - ~ 1.45 9.6 6.62
(Mean) (1.1 (1.3 (25.6) (4.2 (4.4)
Si 0 30 11 2 36.7 18.2 6.7 2.00 5.0 2.50
N Si 1 30 9 0 30.0 - - 1.67 9.5 5.69
Si 2 30 6 1 20.0 16.7 33 1.68 9.4 5.60
(Mean) 8.7 (L0 (289) (Qu6) (3.3)
Milyang # 23
Si 0 30 14 9 46.7 64.3 30.0 2.03 3.8 1.87
N, Si 1 30 12 7 40.0 58.3 233 2.15 9.9 4.60
Si 2 30 10 4 33.3 40.0 13.3 1.28 8.8 6.88
(Mean) (12.0) (67> (40.0) (54.2) (22.2)
Si 0 30 19 8 63.3 42.1 26.7 2.89 3.5 1.21
N, Si 1 30 13 6 43.3 46.2 20.0 1.77 9.0 5.08
Si 2 30 12 5 40.0 41.7 16.7 1.63 9.5 5.83
(Mean) (14.7) (863) (489) (43.3) (211D

@ ', Pathak % o #&e —Ksiach

UU EEERKERMY LEHRRY 2RE T
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Table 5. Relationships between the survivai larvae

2Ll EEDREL A3 At To] RERM

3‘]

and S{0,, %0,/ T-N contents of rice stem. g /K#ER T2 AEH Ae=Hdew, RE
O o fel i EEEkAERS Zuog A degch %
ation |Contents |  Akibare Milyang #23 Bl A 2E uis ol EEB 23 HE B5 % 4R
(stem) , e ERgou orvAE 25%8 we
§=273~0.13 x|y =3.06—0.07 x :
S0,
st r=—0.77 r=—0.73 5 .
$i0,/ |y=276-023x19=302-012x ] non silicate
T-N r=—0,84% r=—0.90* silicate 300kg ~710a
S0, [7=364-0.17x|7=499-0.15x : silicate 600kg,/10a
ond P r=—0.66 r=—0.89* R 44.5
50,/ |9=23.26-0.10x]9=525-0.14 x 8
T-N r=—0.82* r=-—0.85*% 9
>
* Significant at the 5% level. £ 30 28.0
3 25.5
A B ¥od Mo Mol WRHA & g
? 15 14.0

29 £A 3 BaFEHe) AFddn sy 2y Panda
Z b Stem Borere] —&<Ql Yellow Rice Borer

(Tryporyza incertulas Walker) gl oiqt K&
o EHiE o BGEE £ ERA SHER B
#EE dRoltty ®RESNAAYUS KHBE ERoA

E YHREF - BHE - PILE SNAH BELA

o4

£ ARG dse ¢ 4 Udch

Akibare

Milang #23

Fig. 1. The percentage of survival larvae of the

striped rice borer in different silicate fer-

tilizer levels( 2nd generation),

Table 6. Variation of the survival larvae and moth emergence of the striped rice borer and chemical
content of the rice stem in different fertilizer levels ( 2nd generation)

A B C B A c B C/A Stem
Treatment Infested Survival Emergence Survival Moth Adult T-N 50, 50,/
larvae  larvae larvae emergence ratio T-N
(no.)  (nmo.)  (no.) % (%) (%) % (%) ratio
Akibare

S 0 100 25 3 25.0 12.0 3.0 1.41 6.4 4.54

N, Si 1 100 23 2 23.0 8.7 2.0 0.83 111 13.37

Si 2 100 14 1 14.0 7.1 1.0 0.76 10.3 13.55
(Mean) (20.1 (2.0) (207 (9.3 2.0)

Si 0 100 31 6 31.0 1.4 6.0 1.02 3.8 3.73

N, Si 1 100 26 3 26.0 11.5 3.0 0.65 8.5 13.08

S 2 100 16 1 16.0 6.3 1.0 0.64 9.5 14.84
(Mean) (24.3) (3.3) (24.3) (124 (3.3

Milyang z 23

Si 0 100 43 8 42.0 19.1 8.0 0.75 4.4 587

N, Sl 100 37 3 37.0 81 3.0 0.81 10.0 12.35

Si 2 100 29 2 29.0 6.9 2.0 0.89 11.0 12.36
(Mean ) (363) (43 (36.0) (11.4) 43

Si 0 100 48 217 48.0 56.3 27.0 0.78 38 187

N, Si o1 100 40 3 40.0 7.5 3.0 0.76 8.7 11.45

Si 2 100 35 2 35.0 3.7 2.0 0.80 1 .88
(Mean) (41.0) (10T (41.0) (232 (107
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Fig. 2. The percentage of white heads caused by

the striped rice borer in different silicate
fertilizer levels.
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Table 7. Relationships between the percentage of
white heads and S;0,, $:{0, /T-N
contents of rice stem.

Chemical Con- . .
tents (stem) Akibare Milyang # 23
. ¥=122.93—1.83% |{¥=33.02—265x%
S50,
r=—0.71 r=—0.97*%
¥y=21.10~1.27% |¥=3501-233 %
$;0 -N
#0: /T r=—0.90% y=—0.98%*

* Significant at the 5% level.
** Significant at the 1% level.
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Fig. 3. The relationship between the number of
white heads and number of survival
larvae per hill.
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Fig. 4. The relationship between the percentage of
the moth emergence and SiO,, T-N ratio
in stem of two rice cultivars( Ist genera-
tion).
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Fig. 5. The relationship between the percentage of
the moth emergence and SiO,/T-N ratio
in stem of two rice cultivars(2nd gener-
ation).
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Table 8. Relationships between the moth emergence
and S40,, 540, T-N contents of rice
stem( 2nd generation)

Chemical Con-
tents (stem)

50,

Akibare Milyang # 23

§=57.34—4.91 X
r=—0.813*
¥="58.68—4.05 x
r=—0.84*

¥=24.07—-1.60 X
r=-0.913*
¥=19.32—0.81 X

O, /T-N
S0,/ y—— (.84

* Significant at the 5% level.

KM AR @Aghde i @E] 92 ~104
mg Yol e EF3T PhRel LHhiFE BEfkal el
BT 28 E&RIBY w2 BERE AT Yhy
HEBAE T RiKol B A PsiA X Aol ol
BEE, tag ool g Katsh piggsich sz
ot

Bificl olzel e RAKHL 449 @RKAS &
Bl B ES S 2ol - 2 - Yo o] pEEe] o
T SFERED MAAEP A s A
do2 HEREMAY & KEHW BH HERIERE
Kol RSN B Bl Bt BHT LB I
gGx dAen K BEBER #3ldE BRaRR
o $hRBE - HERZ - PLE Bl 9& A #
Eahe BELY ol EFe Bkl oi¥ MUY MK
7+ pESIT &3lek

] B

A BB (R hol i #EN BikkE v
aett Bt —Roez A ABM BRE/E DR
BES £F - %% 4 BLos A vlAde BAR
® AWz olz vl e BB 2B HE Ao &
B3t %9 BEKES 22 PoERe BEsA
d v 2 #RE Bt ohes Zvh

L 11l $HReE - YREFE - #F 5L &
B2BHANA ohreldng 25 ek a8u &
B - EXRBKEMAE 1 5 FESHA  gug3
PeRe KBEY ZRE7 oivet HBykERe £
Es #FE=Hods

2 21t PhMELe oi7lvtElelA EEE 2B ®
o ggrer ¥ ZFkHA Uz, &KED
EEKE W BXRel BBUK%EMSY RHEERC BE
= g},

3. 24t B £ERL orutE st Wta @
BERESE BNALSSE dolzlon &Y gEhet
SREFRI Aolole w2 Ao EHMMAEST U
Eb et

¢ BREE: SEM 2R o EEBRAKERS
o 2R o AU ob7iviAA 122 HBEA
Bol e EAA A et ¢ EH 5
Exze) HMMAE F S8 2T & AY W
& vrERRE

5. BALRY Fb£e ERMEAKEMY 2R
7t @ERY £R2eo B%E wged FH2H

- 18-



o ofzlutalol A P v kRS RS E
mAastg o sy Wik4 el Aeldles 2

ol fadE herd ok

. Matsuo,

20kg. /108 2ol 4 HLEL 2ms) Eotach
51 A X &

BEB(1977) sdaA &S FEA, pp 132-
134. ’

. Bennett, D. M. and D. N. Parry(1980) Electron-

probe microanalysis studies of silicon in the
elongating basal internodes of Avena sativa
(L.), Hordeum sativum (Jess.) and Triticulm
aestivaum (L.)., Annals of Botany, 45(5): 541-
548.

A58 - olgN1977) ol stFFol vy FUY
o WE47 2o R A, AL AT, 2

(1) : 281 - 295.

. Djamin, A. and M. D. Pathak(1967) Role of

silica resistance to Asiatic rice borer, Chilo
suppressalis (Waiker) in rice varieties. J. Econ.
Ent., 60(2):347-351.

HAYA(1980) +elter W] LAY o).
MEgEELd6(4): 11

. IRRI(1965) Varietal resistance to rice stem

borer. Annual Rept. for 1965:235-247.

. IRRI(1967) Varietal resistance to rice stem

borers. Annual Rept. for 1967:191-197.

. Lanning, F. C., T. L. Hopkins and J. C. Loera

(1980) Silica and ash content and depositional
patterns in tissues of mature Zea mays L. plants,
Annals of Botany 5: 549-554.

T.(1953) Genocological studies on
cultivated rice 1I. Varietal differences in damages
by the rice stem borer. Bull, Nat. Inst. Agri.
Sci.,, D 3:30-39.

. Nakano, K., A. Abe, N. Taketa, and C. Hirano

55 GEERS MEA A Yo %

11,

12.

13.

14.

16.

17.

- 19_.

(1961) Silicon as on insect resistance component
of host plant, found in the relation between
the rice stem borer and rice plant, (in Japanese,
English Summary) Jap. J. Appl. Entomol. Zool.,
5(1):17-27.

Panda, N., B. Pradhan, A. P. Samalo, P.S.P.
Pao(1977) Note on the relationship of some
biochemical factors with the resistance in rice
varieties to yellow rice borer. Indian Journal of
Agricultural sciences, 45(10):499-501. (incited
‘RAE 66(4):1978. A. 2004).

Patanakamjorn, S. and M. D. Pathak(1967)
Varietal resistance to the Asiatic rice borer
Chilo suppressalis(Lepidoptera:crambidae) and
its association with various plant characters.
Ann. Ent. Soc. Am., 60(2):287-292.

Pathak, M. D.(1969) Varietal resistance to
rice stem borers at IRRI; in the major insect
pests of the rice plant. Johns Hopkins Preso,
Baltimore. P. 405-417.

Pathak, M. D., F. Andres, N. Galacgac, and
R. Raros(1971) Resistance of rice varieties to
striped rice borei. IRRI. Los Banos, 69 p.

. Sasamoto,K.(1961) Resistance of the rice plant

applied with silicate and nitrogenous fertilizers
to the rice stem borer, Chilo suppressalis
(Walker). Proc. Fac. Liberal Arts and Educ.

Yamansaki Univ., Japan. No. 3, p. 1-73.

AQL(1965) olBF Zol At +E2FFY A
Fgol w AF, 4RI IR, 4:51-54
Tsutsui, K., A. Saito. K. Tanaka, S. Tanimoto,
and S. Onozi(1957) Studies on the fluctuation
of outbreak of the rice stem borer (Chilo
suppressalis Walker) on the paddy rice plant
transplanted in early and late period. Bull.
Div. Plant Breeding Cuit. Tokai Kinki Nat.
Agr. Expt. Sta.,, 4L105-120.



