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Abgtract : A colony of the striped stem borer, Chilo suppressalis, collected from Wenzhou, Zhgiang Province, was
further selected in laboratory with monosultap usng topical application method. After selection with monosultap for 19
generations in 24 generations of laboratory culture, resstance to monosultap in the selected strain (WZR) increased by
25. O-fold, and 774.5fold compared with that of the pre-selected and the susceptible baseline of HLJ strain, respectively.
The realized heritability (h’) estimated from early selection stage (0.230 for Fs - Fs , consecutive selection for 6 generar
tions) was dgnificantly smaller than that from later stage (1.205 for Fi - Fas , consecutive selection for 5 generations) ,
while the K estimated from middle inconsecutive selection stage (Fe - Fis , during which there were a tota of 4 generations
without selection) was the smallest (0.024) . Inheritance of monosultap resistance in WZR strain, studied by log dose
probit (LD-p) analyssfor progenies of reciproca crosses, two backcrosses and a F: self-crossindicated that resistance to
monosultap was inherited autosomaly in an incompletely dominant manner , with a degree of dominance for reciproca cross
Fi1sbeing 0.56 and 0. 63, respectively , and monosultap red stancein WZ- R appeared to be controlled by two or more genes.
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Fig. 1. LD-p lines for monosultap to the 4th instar larvae of
parents (WZR, HLJ) and reciproca cross Fis.
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Table 1. Susceptibility variation in monosultap-selected C. suppressalis strain to monosultap.

( ) ?

1)

No. of Survival Sope L Dso Increased
Generation  Larvae treated RR”
selections rate / % (SE) /g larval) fold ?
1 Fo 697 93.0 2.754 (0.450) 8.476 29.7 0

2 Fu 1470 56.1 3.142 (0.425) 19.578 68.7 1.3

3 Fs 770 60.0 2.032 (0.322) 10.935 38.4 0.3

4 Fa 1560 30.3 2.433 (0.372) 13.389 47.0 0.6
5 Fs 1793 67.4

6 Fs 3054 54.3 1.901 (0.208) 40.509 142.2 3.8
7 F 2543 41.6

8 Fs 2655 53.2 >30.72 >107.8 >2.6

9 Fo 2760 44.3 3.993 (0.513) 28.736 100.9 2.4
10 Fu 2635 58.4
11 Fis 2390 33.5
12 Fis 865 ND?
13 Fi7 1302 68.5
14 Fis 700 68.1

15 Fio 1176 68.9 3.160 (0.525) 30.759 108.0 2.6
16 Fzo 780 76.2

17 Fa 1560 64.7 3.170 (0.614) 48.134 169.0 4.7
18 Fz 1050 70.9

19 Fzs ND >0.9 >286.72 >1006. 4 >32.8

Faa 2.826 (0.325) 220. 655 774.5 25.0

v = L Dso/ HLJ LDs(0.2849ug ) ;? =( / )-1;

9 ND -

Y RR (resistance ratio) = L Dssfor selected colony/ L Dssfor HLJ susceptible strain (0. 28494 ¢/ larva) ' ; ? Increased fold of resstance =
(RR post-selection/ RR pre-sdection) - 1; ? ND, No data.

2

Table 2. Estimation of realized heritability of resisgance to monosultap in C. suppressalis from Wenzhou, Zhejiang Province.

Mean selection response per generation Mean selection differential per generation )
No. of Realized
generations N L Dso L Dso Sietion —— - Siertion heritazbility
selected Initial LDso  Fina L Dso response catel % Intengty Mean dope J— ()
6 (Fs- Fs) 1.0388 1.4584 0.0699 50.6 0.7865 2.5898 0.3037 0.230
6 (Fo- Fis) ? 1.4584 1.4880 0.0049 54.4 0.7250 3.5770 0.2027 0.024
5 (Fio - Fas) 1.4880 2.3437 0.1711 74.2 0.4333 3.0520 0.1420 1.205
19 (Fo - Fx) ? 0.9282 2.3437 0.0745 61.6 0.6137 2.8234 0.2174 0.343

1) .2

Y Continuously sdlected with monosultap ; ? Discontinuously selected with monosultap.

’ 0(2>X20.05: 3 841,

df =1) , (BC BC) (>Xx?)
Fu (HLJ) , (X %>X %0 = 18.307, df =10  3X? >X %00s
, (BC BC) = 16 919, df =9)( 4)
5 , F' F. 4
( 2 ,
& ?) , (BC BC) ( 3, , 11 :

11 10 , 7 8
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3 (WZR (HL) AR R4
Table 3. Toxicity of monosultap to parentsand Fi progenies of reciprocal crosses between WZ-Rand HLJ.
L Dso (95 % ) ( ) v

Strain L D5 (95 %FL)/ @i g- larva' ) Sope (SE) RR" D?
HLJ 0.350 (0.255 0.460) 1.711 (0.256) 1.0
WZR 220.655 (184.291 262.854) 2.826 (0.325) 630.3
Fu 53.208 (40.569 76.496) 1.950 (0.330) 152.0 0.56
= 67.816 (52.391 99.180) 1.982 (0.327) 193.7 0.63

v = L Dso/ HLJ L Dso

Y RR (resistance ratio) = L Dssfor any strain/ L Dsofor HLJ susceptible strain; ? D, Degree of dominance.

4 Wz R x*
Table 4. Chi-square (X °) test of response of backcrossed and Fi' self-crossed progenies to monosultap on the basis of single major gene modd .
Dose BC BC Fz'
/g larva?) n X 2 n X2 n X 2
0.12 40 1.342 35 1.969
0.24 35 2.644 35 6.176° 40 4.309°
0.48 39 7.032° 30 5.553" 40 6.962°
0.96 40 9.435° 35 10.938° 40 9.582°
1.92 35 5.247° 35 3.779 40 5.156 "
3.84 40 0.615 35 1.006 40 3.082
7.68 40 1.767 35 5.831° 40 2.625
15.36 40 17.530° 35 1.646 40 11.905°
30.72 40 17.644° 35 18.006 " 40 3.896 "
61.44 40 11.654° 35 12.722° 40 31.294°
122.88 40 5.406" 35 4.159° 40 20.667"
> =80.315" S =69.816" " S =101.446"
‘n- 4 ;0 °>Xbos=3.841,df =1); "
*>X %05 = 18.307, df = 10); ** K2>X2= 16.919, df = 9)

Note: n, Number of the 4th instar larvae tested; ~ Denotes significant difference between observed and expected mortalities ({ * > X 5.0s =
3.841, df = 1) ; * Denotes significant difference between observed and expected mortalities (X > > X §.0s = 18.307, df = 10) ;** Denotes s gnif-
icant difference between observed and expected mortalities (X 2> X 2os= 16.919, df = 9).
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