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Table 1.
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Average body Wexght and its vanabxhty of
different instars and ages of cabbage armyworm. reared
on turmp and cabbage.
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Age |Average body . Coeffiéient
s [ | 2 o
3 | 55 48 . 212 0.442
4 |7 29.2 7.98 0.273
4 |8 46.0 945, | . . 0.205
Turnip| 0 ‘9 124.1 38.60 | " o031
- 5 |10 1821 | 34,00 0187
6 |1L56| 446.3 | 98.00 0.220
6 |14 600. 6 87.20 0.145
6 |17 825.7 62.10 0.075
3 |6 6.7 2,05 0. 306
4 |9 - 49.2 .41 0.232
5 |1 | 843 18.35 | . 0.218
Cabbagel "5 |12 |* 1629 3187 0,196
e | 450.4 80.97 | * 0.176
6 (16 | - 7Lo | 117.30 ©0.152

Table 2. Duration of instars of cabbage armyworm :

reared on turnip and cabbage leaves.

; ; Duration of instars in day - Total
'I'ood glant . . . : . duration
Turnip 3.7( 21} 20} 23 20| 121
.Cabbége 39| 24| 21| 221 30} 136
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Table 3. Mortahtles of mbbage armyworm of dxfferent 1nstars and ages due to the
immersion into parathion emulsion..

Food Insta'r _.'Age ) " Concentration- of ethyl-parathion"ir;'.bp_rcentage -
plant : in day 5750210, 00040, 001 10. 002 10.004 10.01 J0.02 0.0 0.1 10.2 _[0.4
3 55 |-10.00 12.5 38.9 52.4| 72.0(. N
4 7 o 5.1 12.5 38.1 37.0] 72.9
4 8 4.4 9.6 24.2] 43.2 6L2 R
Turnip 5 9 : 217 43.5 548 76.5 92.4
\ 5 10 27.8 40.3| 50.5/ 67.0{ 89.6 -
6. | 15 ‘ ‘ 40.0, 75.0; B85.2 95.8 100.0
6 14 18.80 22.2 '53.3' -80.0] 86.7
. 6 17 - 7.9 0 | 18.8 53.3 8.6
3° 6 . -9.6| 17.1 57.6 76.7 98.2 1 '
4 9 23.8/ 57.9] 82.4] 100.0
Cabbage| O 1 20.00 30.8 60.01100.00 |
6 12 16,0 38.1/"7L4| -96.4
6 15 © 25,0 3L3[,67.9/483.3 ' |
6 16 ' 0 | 16.7] .32.0 -78.9) 100.0
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Table 4.
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ages due to the immersion into parathion emulsion.

'

Concentration-mortality regressions of cabbage atmyworm of different instars and

;}m ; " Instar Agfyl" Regression equation Chi square n Pni)rl:atléilt“y
_ Y-a=bh (X-%) (Pr)
3 6.6 | Y-4.806=1.524 (X-1.105)% 0.189 3 0,980
4 7 Y-4.619=1,524 (X-1. 411)* 4.548 3 0,210
4 8 Y-4, 579=1.508 (X-1.499) % 1518 3 0: 674
Turnip 5 9 - .| Y-5.171=1.546 (X-1.248) % * 0.335 3 0.953
5 10 Y-5.133=1.277 (X-1.282) % # 2.892 3 0.419
6 1.5 | Y-5.597=1.955 (X-0.679) % ** 1.567 2 0.465
6 4 Y-4,968=1.733 (X-0.903) % * # 1.272 3 0.736
6 17 V-4.837=1769 (X-1.177) %% * 7.689 2 0.022
3 6 Y-5.002=2. 493 (X-0.924)* 4.634 3 0.201
4 9. Y-5. 272=2, 653 (X-0.665) * * L0044 1 0.439
Cabbage 5 1 Y-5.161=2.357 (X-1.182) * * 1.833 1|0 0.184
5 - 12 | Y-5.117=2.782 (X-1.420) ¢ ¥ - 0.101 2 0.951
6 15 Y-5, 047=1,767 (X-1.513) * * 0.382. 2 0.827
6 16 V-4.953=2,809 (X-1.033)* * * 2.757 1 .0.078
B F=OXI0 x=Cx10 +x*=Cx10' 1z, KICH5HICR U 50 %EGERUED p= 0.0
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.-Table 5. Resistance of. cabbage armyworm -of different
instars and ages to ethyl-parathion, as presented in M.L.C.

T:ﬂiiﬁiﬁ bhod V'C'ﬂﬂﬁbf:llﬁ Food - Age | Median lethgl Standard | Standard
W SOREOTRmI N piane | 10t | fn | concntration | deviaton | qrer of
ZZ’ ‘?g;ﬁg;ga;@gg 3 | 55| 0.00171 0.656 | 0.00912
g4 |7 0.00450 0.635 | 0.00011

BTHHY, 6/MMRLHIT 1 . .

4 | 8| co.00000 |  0.663 | 0.00011
COMARIERITIE TH DI, : 5 1o 1 0,01371 0.647 | 0.00113
WA S THELICEERO0% - Tumip | 5 |9 0.01507 0.783 | 0.00115
LI ORARIE B REDIC, ' 6 |1L5 0. 02361 0.512 | 0.01102
5.5 A O3NYhDEhE L L 6 |14 0. 08375 0,577 | 0.01220
$5&, WHADIGHUTIZ 6 |17 0.1838 0.565 - | 0.01276
8.81% ILGHADGE SHIMT : ,
13.80%, 1TEEA®D G4 4 0 T i 3 | 6 | 0.0008 ° 0.401 | 0.00011
NS.7 15 E 1D F1e D 4 109 0.00365 . 0.377 | 0.00116 -
ayalhaustoliy o Cabbage | B |1 0. 01300 0.424 | 0.00120
A 5 |12 0.02438 0.359 | 0.001i3
ST B 3RD 125025 BERY b 0002 | X o

6 |16 | oux 0.356 | 0.01139
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/
¢/ Armywdérm reared
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M.L.C, x10% in Jogarithmic scale
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Fig 1. Medlan lethal concentration: and
its fiducial limit at p=0.05 of ethyl- para-
thion cmulsion in relation to the larval stage
and :igé in day of cabbage armyworm. The
armyworm was reared on either turnip or
cabbage leaves. Figures indicate the larval
. stages of the armyworm.
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Fig 2. The relation of the increase in

the ‘resistance to ethyl parathion ‘of cabbage
armyworm to the increase of the body
weight. Solid line with solid circles in-
- dicates the relation with armyworm reared
on turnip leaves and broken line with hollow
circles that with armyworm reared on
cabbage leaves.’

‘@Lﬁxamuamméﬁia@f@b SN

ﬂ?hkﬂé&MbL%Améﬁmmﬁmmusnn
C L IRHIRER, ‘
cm;;m%ﬂ®%ﬁmaéaotkMMﬂiam

HNOMAZEMDIEE I X D TR R oo

RRT L5 Thde &8 TEIINTIoN 250253038

PSR KTTH b, GROEDEERA U ZTIDIR

BRRTE, WORORTL S RS ONG,
CHROKIiT X B L, MK b DS02sHIELL (50
SHTERME BRI TR U)o T CRE Uik
TTI2 5.0 HED 3 Smbpsm AR &, FTFMilite
BERP LT, 1L5EED 6 SUHBRIHIRTR U,
OB DR ERT B ~HHy 5 THITUIM
KGR 1L BN & 12 BRI 5 58Mbsh b A <,
BHE®D 6 YRR Uze T OMKIETI
T THIEF U IATED & 5 28BN BTl S48
woice LU 1L HEE 12 HHOKMREMRL &, i
@%ﬁM%A@coM@ﬁmmﬂ7TMﬁbLM%ﬂ
mhwétwbmwmmwaﬂ.mﬁ%ﬁwbmf&
U &SEEF DML 6 SEUMIDLMAEL 6 IEL .



Bom R s 20 B—IV

Table 6.. Ratio of the median lethal concentration F v it AR e RABR TN b '
of ecthyl-parathion to body weight ()[‘ different 238, WELRLOMIcIsi 3 M.L.C.
_instars and ages. - — : :
_ : _ . _ EPHRME DBIRRR U 2 ERS
R T [ e | s, & eomien o o
3 | 55| 00036 | .61 A TTRDIA L TR ZEn L1
4 7 0. 000154 2.9 ARA D METIUTES - 4HPHOS
4 8 0. 000130 2.5 TH o BRI DERII—RALD I
Tumip | 8 | 9 | o.000mo a1 BWLESbEALNG, UL, MO
5 10 . 0. 000083 16 iZms s, M.L.C. LB TR L.CER '
G _ 11; 5 " 0.000033 L0 thiz relative resistance {374 FTHDIC
6 14 0. 000139 2.6 hiudH v 5 TYfolih &k b 553
6 | 17 0. 000225 4.9 - RO TR VS ASBHIZRUTY
. - : Bo LOTEIXLDSHMOAMHYTED
i g~ &%%ﬁ . ii- T % 5 7 o (T B IEHEHERSHS 3
' 5 1 0.000154 - 9.3 -i%tﬁﬁfmmﬂmmmOrmtct
Cabbage! 12 ' o.000i50 | 2.2 BRRTDEDEHAOGND. UHLLZOD
e |1 0. 000067 1.0 TULHEED TS
6 | 16 |. 0.000146 2.2 " W m

COMMESIE LT, ZONBTY & hIciE D1 szgf;;;gfgfg;QZEZ:yﬁfﬁ? 3
ERRTDTIRND L EL SIS, RIITOTE LN P " ) T
fms eng 54 (T B I R U1z, SR by Ao

2RICRUIKR P 555 &, 8 by aghhidrs )
. p ' - DS FF v e 2 IR E D3 E T
F ik s 5 45150010 6 45 oL4 . _
v ek BGOSR I &utiotAd ML M.L.C. ORARES, M.L.C. %KILT

ZULR AT EDOTHEVPE bR D, & DIEHHEDTT
. - : PRUTR® 1z relative resistance OZETHRTD SR
MZAbid C OREINT ISV B 4RO ATED i s 25

92 i 2547 5 el BIZIE L ALtbER b ORI 6 S EI B YT,

AR TEDOTIRNPEEAL BND, :

ke | ZOMBETATINCRS & 5 ThDis E1ohTTH
Prrnnirs « SwingrLe (1040), Sux (1947), 7378 = .

e i R oo sy Sy TYFozYmE b Y, 3 - 40

(1950), 'GAInEs» Mistric (1952), RUER (1952) LN G oy BTN B R HE B L7 .

RO RIS B SIS AM OB H L T ’ e

BEESNHC ERUIPICL, CRRNOLAMTE. xR
DA AT & FRAHR 21D THD & Lizo 3 Bliss, C.I ! Ann.appl. Biol., 22:134-168. (1935)

b Y 42 OFEE EAMMYDORKIIDVTE, B4 Campbell, F.L : J. gen. Physiol., 9:727-733.
I (1950) A3 TIRAMBIYSRSD LFETRLHT  (1926) o : :

b, AMERB T LZYWHITULTWDY, NHHOD Dewey, J. E. : I. Econ. Ent., 35 : 256-261, (1942)
ToRIMTE, W2ECR UL LS, #TEH Sy Gaines, J. C. & W, J. Mistric : J. Econ. Ent.,
TRAFTHEIROTWIZ, COL S KAMPHPR  45:400-416, (1952) :
s Licabvavdrs 74 vicdd aikiihe Gunderson, I. & A.L. Strand ; J. Econ. Ent.,
M.L.C. REDTIEHI S L, MORRFMIFIC  32:106-110. (1039) :
MU E ST, WL 8~9HE, Thbbi3-4 ‘Howe, W. L. & W. V. Campbell ; J. Econ. Ent.,

DETRAY I o ORTEEFULYMOHBEINE 46 1084-1085. (1953)
MIVH, Fk b 123 BT, $bbN5 45 —¥ - B SR, 11 1-7, (1955) -
01 GRIAIL O UM E TR b o 9 L O TRE A B | ST, (16 : 70-77. (1950)

Uichilkd 7 7OWTMIFUIRIK S, dRHEie A Mukerjea, T. D : Buil. Ent. Res:, 44:121-16L
2R »ote UL UIGHOM, HIiciziie (1953) Lo b o
v T THRTTFUILMO G 3 L 507z, BR  pihEse, 17:99-103. (1952)

COLS RGHUDB/ME ANIIILD &, By T Nothey, F. B: Bull.Ent.
DWTHDr8hdi e 7 TOW T DIl Tid e 5 (1936) ' :

Res.; 27 : 607-609.

125



bﬁﬂ.ﬁ%"

AR EBR ! l%mﬂ:z, 7.8, 9 1-10. (1947)
Philllps,. A.M. & M.C. Swingle: J. Econ. Ent.,
$172-176. (1940) ‘ ‘
ﬁ}b@ BiHUREE, 15 : 53-61. (1950) |
Sun, Y. P : Univ. Minn. Agr. Exp. Stat., Tech
Bull, 177 : 35-38. (1047) i
B, 10 .,60-68.(1948) ,

Résumé

" .Cabbage armyworms. reared on elther turnip
or - cabbage leaves ~were weighed and - then
dipped into ethyl-parathion emulsion of a series
of concentrations in the different larval stages
and at different ages in day after hatching.

" "They.were immersed for 30 seconds at 23°C.
and- their /mortalities were examined one day -

later. Those larvae which were feeding on food

plant lcaves in normal stature at the time of
examination werc counted as survived and those

which were moribund or ceased to feed were
counted as dead, together with true death.
Based on the mortalities thus obtained, the
- median lethal concentrations of ethyl-parathion
emulsion to this armyworm in different larval
stages and at different ages in day were cal-
' culated after Brrss (1935). They were presented

ﬁ“ 20 -1V

in- tables 3-5.

“As shown in the table 5 and flg. 1 M.L. C.
was found to increase consistently with _ the’
advance of larval growt‘h,‘ the increase being
especially remarkable in the fifth and sixth
lar.iralvstages. It does not increase -in direct -
proff)ortion to the increase of body weight as
shown in fig. 2, and three periods, e. g from
the’ third to the late 'fifth larval stage, from
the:latter to the early sixth larval éta:gé and
from the early 'to the late sixth larval stage,
seem to show different gradients of increase.
Thé relative resistance or the ratio of M.L. C.
to the average body weight was high in the
early and end periods of larval growth as shown
in table 6. These facts seem to suggest that
the resistance of this armyworm to ethyl-
par.athion differs both qualitatively and quan-
titatively before and after the early period of
the sixth larval stage. '

The armywrom reared on turmp leaves was
found to be more ‘resistant in the thlrd, fourth
“and in later half of the sixth larﬁai stage than
the armyworm reared on cal)l)ige leaves. This
difference in their resistance was inexplicable
by the difference in their body weight.
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