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Hiroo KANNO : Larval survival and growth of the rice stem borer, Chilo
suppressalis WALKER (Lepidoptera : Pyralidae), on shaded rice.

Summary

Larval survival and growth of the rice stem borer, Chilo suppressalis WALKER, on shaded
rice (shading rate : 60%) were investigated. Survival rate of newly hatched larvae on shaded rice

was apparently higher than that on normal rice.

The larval growth, however, was significantly

suppressed when fed on shaded rice. The haemolymph protein of larvae reared on shaded rice was
clearly less detected than that of normal ones by polyacrylamide-gel electrophoresis. These results
suggest that the shaded rice is inferior to the normal one as larval food. No significant relationship
between larval growth and rice components, sugars, crude protein and amino acids, was obtained.
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Table 1, Composition of the nutrient solution

Elements Fertilizer Concentration (ppm)
N (NH()2S04 40
P Naz:HPOq 20
K KCl1 30
Ca CaCl2 4
Mg MgCl:z 6
Fe Fe-Citrate 4
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Table 2. Composition of the basic solutions for
preparation of the polyacrylamide-gel

A solution HCI (1 normal) 30ml
Tris 22.8g
Acrylamide 47.5¢
N, N’-Methylenebisacrylamide 2.5g
Demineralized water 500ml
B solution 3-Dimethylaminopropionitrile 0.5ml
Demineralized water 50ml
C solution Ammonium persulfate 0.25g
Demineralized water 50ml
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Fig. 1, Analytical procedure of the carbohydrates,
Nonreducing sugar=Total sugar—Reducing sugar.
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Table 3. Basal composition of chemically

defined diet

Agar 1.0g Cholesterol 0.02g

Cellulose 1.0 Choline chloride 0.1
Glucose 1.0 Sodium ascorbate 0.2
Sucrose 1.0 L-cysteine HCI 0.03
Amino acid mixture* 2.0 Vitamin mixture** 2. 0ml
Salt mixture of Beck et al.0.4 Water 50, 0ml

* Composition of amino-acid mixture

L-Alanine 60 mg L-Lysine HCI 180 mg
L-Arginine HCI 60 L-Methionine 60
L-Aspartic acid 120 L-Phenylalanine 90
L-Cystine 30 L-Proline 180
L-Glutamic acid 380 L-Serine 90
Glycine 30 L-Threonine 90
L-Histidine 60 L-Tryptophane 60
L-Hydroxyproline 30 L-Tyrosine 60
L-Isoleucine 120 L-Valine 120
L-Leucine 180 Total 2000

** Composition of vitamin mixture
(mg per 1000 ml of water)

Thiamine hydrochloride 200 mg
Riboflavine 100
Nicotinic acid 200
Pyridoxine hydrochloride 100
Calcium pantothenate 200
Folic acid 20
Biotin 20
P-Aminobenzoic acid 200
Inositol 2000
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Fig.2. Effect of shading on rice growth.

B : plant height.

: number of stems. 1
Gy O—0O : normal rice.

@ —@ : shaded rice.

Table 4. Effect of shading on larval su.rvival
and growth (10 days after hatching).

Survival rate (%) Body weight (mg)*

Shading 41,6 3.1+1.25
Control 34.9 6.0+0,82
* Mean * S.D.
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Effect of shading on larval growth.
A :larval weight on normal rice.
B : larval weight on shaded rice.
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Table 5. Effect of shading on larval
on steam-sterilized rice stem

growth, (Data obtaine
S under aseptic conditions),

d by rearing insects

No. of larvae

No. of pupae No. of adults Weight of )larvae‘
mg
Shading 127 1 24,7+3.26
Control 114 3 30.62. 80
*Mean + S,D,

tmmﬁ,am$mm§ibuo%bLtﬁmﬂQba
high o728 DY PBREHWTETFL 2 L5518
bhtoCh&@%%ﬁt%btﬁvba&oﬁﬁkﬁ
BOBARRLTHY ) EHRABE LI B R B DS 1
V%@Tf&ﬁbtﬁn%&@%ﬁm&oT*ﬁT%b
LBbhb,
5 HBROGUBARAOERE

;wx4ﬁ%moﬁwﬁaﬁuﬁy7yu»7srv
VEBERKEKBET X Ty B BEEA~L B#+2m-o
DEFYHITES N Do BREEDR LA X\ sgptrn
77 vC BERGESSE LN va 7n 7Yy,
BZ/r7YYy T7R7) YORCEA TS,

E%ﬂ%ﬁmbtﬁﬁﬁﬁbk%%@ﬂoﬁmﬁsg
DRMTE Fig. 4 KRUIHICRES D, EL
RERTRIVEEC OV TREEDPS M Rov e & =
5,y@zoﬁﬁgﬁzmﬁﬁf,%m7»7svoﬁ
ERMED o,

&5 - BE (1967) 1ERORY SATRAMEL A
Ty =0 A HHBRERRIETCHTL, S0y

100

X SYRORE L BEBBILI X - T b
Eﬁﬁ@&@@m%ﬁ&%%oéac&gﬁwb,CO
TN DL & bt HEs & L
THEBLBRT B, & o coRBER Fibb, &
BEOMCH - 1g) HOU4BELARBENLSBROTH
RHNTEGE WS = 2, BHBEOPEVGEETT
RESHIML, BRI k~T =5 2 1 i
2 FRHOITEAYE 4 o & Bibhd.
6 HERBORS R

D Rikitty

Twwsmﬁthﬁm,ﬁiﬁ,#ﬁiw%ﬁﬁ'
LW, SORRLRKM LR E 4 SEEC I THEY
{HER LI,

2) 2ERLLVCHARSY

28R, ARA L LAOBEOFECE <, FBRCH~
THI20% DRIMA b & 7= (Table 7)o

3 T

7 3/ BB L AT S - Lic X o TREH
BLTWBREAEDT § /B, #30MOAHHTEET

o
(=1
T

Absorbancy

50 100
Rf

(-]
o

0 50 100
Rf

Fig.4. Effect of shading on haemolymph protein of larva. determined by polyacrylamide-gel

electrophoresis. o : starting point. a:y globulin,

b: 8 globulin., c:a globulin. d:
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Table 6. Effect of shading on carbohydrate contents of the rice stems,
i duci ars .. Total sugars Total carbohydrates
) Reducx(r}}g)sugars Nonre u&z:)g sug: 45 o
Shading 1.22 2,58 3.80 25,00
Control 2.16 3.3 5.50 30.88

Table 7. Effect of shading on nitrogen contents and C-N ratios of the rice stems

Total (tgnzgrogen Crude( %Sotein‘ C-N ratios*™
Shading 3.65 22.81 6.8
Control 2.96 18.50 10.4

* Total nitrogen (%) x 6.25

** Total carbohydrate (%) / Total nitrogen (%)
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Fig.5. Effect of shading on the amount of asparagine in the rice determined by

amino acid autoanalyzer.
asparagine. e : glutamine,
A : shaded rice. B :normal rice.
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LR IIH, LOEIRVE0.45%CH ), =
:f@ﬁ&%&bbbfa¢m&mhﬁawﬂ§ﬁ$§
DEREEE, BT RA4TEYOHMOICKT 5 2 443

TEV .

s % g

ROMWIRBWCTHDRE By A L2 R E L,
KD=FA¥—%FRLTHEY (R 2o+
%o HLOBWIZ S LT TR BBICEE DL o
RigrERD. BRETEOHAMN Tz, KBz
ﬁkoﬁﬁﬁﬂok#v%,%K%oaﬁmmoﬁﬁi
DEFRLREC 22 588 5 LiF+ 00 g
Eﬁxo%%bxﬁkbto%aibﬁiﬁ%o%ﬁﬁ
BEHRORFOMME OBb Y movTiz, zzvd
DBFTc=H 247 (B« S, 1958, 1950) #ix L
HELT 772+ (MML,1966), rYemavys
7 &> (Its and Hirano, 1963), FEfrw vy (%2
Jis 19705 27k - Lk, 1969), v 4 LY v (FkG.
NEFs 1965) To s Dainh B ORIV THENBAT
VWhe Ll ThBOREASIREPELMY DR
HAF— O LOBURCOV TR L S DTH D, FHLME
HOo=XA¥—HeL LTORMHBRBFE L, 20MERN
RO TRN LG, -y < Zeaa.i
BIBRE « @K (1971) OBERIL ¥ 5, 8 HIREE
B X > TAFHIAHRLEMBECY v S ra =g
OEFERAIEHER, BLBERCETHRORTHE
LSEEL, REBOAGELELS, BERELIBITHE
ERWBRLIC, =W 24 HOBFLY<raaif
iR ICMBEL W LARRIREL LTRETHD: $
BOBHEIBERHORRCHRTHL BEPL, £BNIED

AT LR as 315  mFnsss

PRI B R R OB L ET L7

B3F « PE (1958, 1950) 3aEgpEIns = » A1 L
PRFEHN, SRRS WOy mit »FECIH S
NDELHWBIC Lz, & I FEF (1964) 1 £
RRERRT 200, Mikmsy, Hiciiib s SRt
SBOL (C—Nk) oymptrics i THE M
CHRELIKER Tho ok By 0 EeE
EOFET L amn Li=,
%%%&t,amﬂ%%&ghtmm%waBht
DRREIHORR A 708+ 5 705, PBRIBOBA ST
&aa,ﬁ&anmmm%aggﬁ,mﬁe,ﬁm7s
/ROBRYT, SEK L VB & CHEILI. 20

- BR C—Ni (2BUKMEMp 2 2RO ZSTE X

DVPBECE Dot ke, IR LITPHOMRY
%T&b%:&uv%&motogamﬁ%75/m¢
TASTEYDRDSPBROMCE L WML T E
EDDs YRBF~D7 =25 ¥ v OEHENELLI
22t Thd RRECIMG B ¢ LI TR D 5T,
BEDz e, agimoRy stk FoRESh
WCOYhRFO®I, C—NipepsMOT 3 /BO
HBL ol B BRIC L > Th b Eh3 DT
%< BARSC x $ v L anls, o LEHETH
PURRE <5 v 20 e k - CBIZRBERBLDT
b5 LitRxhs,

1 =

AHBOLHMRAMEL LCOMEBLT=H 24 HO
EFCRECH LiETHELREL, KO L D IRy
B,

1 BATMIOY RO LRI HE AL T -7 d
BRSO TH o, Lo UEHEYHREL LTRE
LEZOROGmR T SBRICKVCRIFTHY, =
D ERHROMY A ERATC X > TLEHTS
hic,

2 YROBBRBEABRI7AL SV, FrTVVED
SRE B\ TRENE, PREORMTARCHTS
FRHOEAME L D & Bbhic,

3 BEROBRS T LTRB L, MEALLRK
tHofusBRce <, BRaOEMT ¢ / i LS
FICAYIDRBE oo e.

4 BT s /RO CIRT AT F VICKERLREY
BENBD L, PRRCESBEOISHECLBLTY
o

5 A7 225 EEML, $hRBHF
DY TEWE LI, MBoReshsfEoR (PR
ET0.45%) Tk { HENRD bhish o,




Proceedings of the Association for Plant Protection of Hokuriku No.31, 1983 63

HEXY, PBECOGREFORRILIEASL, #i
5C—NUEOEMPLHHHDOT 3 /BOP BT,
b o & PR TR KRBT v ADOFE LR X - TH
bIhdLDeELLRS,

51 B X #&

1) Hirano, C. (1964) Studies on the nutritional
relationships between larvae of Chilo suppressalis
Walker and the rice plant, with special reference
to role of nitrogen in nutrition of larvae. Bull,
Nat. Inst. Agric, Sci., C-17, 103-180. 2) F3#
BRER - PHTE (1958) =h £ 4 HHROEFCRIE
FTARBNOKIEOHE. 1 LE~OEREIESOREA
BE=n21nthhod:#H. BHE. 2 :198~202.

3) FHHTA - PHTE (1959) = £ 1 HEhho4
BRRETABAOKIEOKE. 1 ZRS/YREL
TARBRIE LicokflictsF 2504w, EHR. 3 :
16~21. 4) It5, Y. and C. Hirano (1963) Popu-
lation growth, longevity and fecundity of Rhop-
alosiphum maidis Frrca (Homoptera : Aphididae),

on wheat and barley seedlings grown under diffe-
rent nutritiowral conditions. Jap. J. Appl. Zool.
7:132~139. 5) ZTHHD - B (1967) ATLHH
REB=pr4F2vORRAFTCTHHE. F5#
AT oS s i L KRG RORREE. KBE. 11:
119~124. 6) /MUBKEP (1966) 7 7 & b v DRFEAE
b 4 FOLEERE L OBRICOWT. BBE. 10:1
23~128. 7) PHEE— (1965) RV 77 VAT IFY
AMBREKEET. R 2 :331~334. 8 AKHL
B BAkBR (1971) V<7 e a3 ORFHEBEICE
THPE. HIH BHRS ICSREAROR 2R
KRRCO R & 5N, JLREFmBIR. 19 : 45~49.
9) 2e)li—gk (1970) tEAM PV v ORH BT
B 14 ERRSHECORH, BB, 14:101
~106. 10) #ZAE%E - LEFE=AB (1969) +t M » ¥
v AT AT KREEESART. Efck T
5. bR 17 :29~82. 1) MIGAH - I
INSRB (1965) EROBARE & # b €y ¥ H ORI
XUk & OBSR. BARBILEHRDIER 1215
(19834 8 A20A M)




