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Abstract [Objectives] To provide a foundation for further research on the bio-control of Dendrolimus punctatus in the field.
The virulence of the Dendrolimus punctatus cytoplasmic polyhedrosis virus (DpCPV) propagated in the substitute host
Spodoptera exigua, named Se-DpCPV, and its compound agent, to D. punctatus, were studied. [Methods] The virulence of
Se-DpCPV to D. punctatus larvae was compared to that of the original isolate DpCPV by feeding larvae pine needles infected with
different concentrations of the virus, and the virulence of Se-DpCPV to D. punctatus larvae of different ages was determined. A
field trial of the effectiveness of spraying different concentrations of Se-DpCPV and its compound agents from a fixed-wing
unmanned aerial vehicle to control first generation of D. punctatus larvae was also conducted. [Results] Se-DpCPV was as
infectious as the original isolate to 3™ instar larvae of D. punctatus and its median lethal concentration (LCsp) of 4.73x10° PIB/mL

was not significantly different from that of the original isolate (3.36x10° PIB/mL). Median lethal concentrations (LCsp) of
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Se-DpCPV against 2™, 3™ 4™ and 5™ instar larvae of D. punctatus were 2.03x10° 4.73x10°, 1.05x10* and 3.85x10* PIB/mL,
respectively. Spraying 3.75>10", 7.50> 10" and 1.50><10"" PIB/hm* Se-DpCPV mixed with 3.2% avermectin (7.5 mL/hm?)
achieved corrected mortality rates of D. punctatus of 86.05%, 90.70% and 94.19%, respectively. The control efficiency of this
mixture was significantly higher than that of 25% chlorbenzuron (1 g/hm?), for which the corresponding corrected mortality rates
were 66.28%, 72.09% and 79.07%. Corrected mortality rates for three different concentrations of Se-DpCPV applied without an
insecticide were 59.30%, 63.95% and 70.93%. The infection rate of D. punctatus was 80.00% to 93.33%. Compared with 3.2%
avermectin and 25% chlorbenzuron, the control efficiency of the Se-DpCPV mixture was at least 17.45% to 33.72% higher.
[Conclusion] A mixture of Se-DpCPV (7.50><10'" PIB/hm?) and 3.2% avermectin (7.5 mL/hm?) is recommended for the
control of D. punctatus before the 3™ instar. This mixture can reduce the population base of D. punctatus within a short time and
has a long-lasting effect.
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Table 1 Different treatments and application rates on Dendrolimus punctatus larvae in the field

Number Treatments Application rates
1 Se-DpCPV 375  PIB/hm?
2 Se-DpCPV 750 PIB/hm?
3 Se-DpCPV 1500 PIB/hm?
4 3.2% 3.2% Abamectin 7.5 mL/hm?
5 Se-DpCPV+3.2% Se-DpCPV+3.2% Abamectin 375  PIB/hm* 7.5 mL/hm’
6 Se-DpCPV+3.2% Se-DpCPV+3.2% Abamectin 750 PIB/hm* 7.5 mL/hm’
7 Se-DpCPV+3.2% Se-DpCPV+3.2% Abamectin 1500 PIB/hm* 7.5 mL/hm’
8 25% 25% Chlorbenzuron 15 g/hm?
9 Se-DpCPV+25% Se-DpCPV+25% Chlorbenzuron 375  PIB/hm* 15 g/hm?
10 Se-DpCPV+25% Se-DpCPV+25% Chlorbenzuron 750  PIB/hm* 15 g/hm?
11 Se-DpCPV+25% Se-DpCPV+25% Chlorbenzuron 1500 PIB/hm> 15 g/hm?
CK Water 10 kg/hm?
0.25%
0.25% fluorescent brightener OB added in each treatment.
DpCPV
2 HERE5SH
2.1 Se-DpCPV #1 DpCPV X BERMEHLR LCso 4.73x10° PIB/mL  3.36x
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Table 2 Bioassay of Se-DpCPV and DpCPV on Dendrolimus punctatus larvae

%

PIB/mL % o . : LCs, PIB/mL
Virus  Concentration Mortality (%) Cahbratlot(lu/z))f mortality R:(ﬁz;s;gn Median lethal concentration
(PIB/mL) LCso (PIB/mL)
Se-DpCPV 10° 42.6726.11 bC 38.2746.59 bC Y=3.148 9 4.73%10°
10* 58.0011.13 bBC 54.68412.02 bBC 0.503 7X
10° 76.0029.17 bAB 74.109.89 aAB
10° 89.337.57 aA 88.49:8.17 aA
DpCPV 10° 44.002=7.21 cC 39.5747.78 ¢C Y=3.126 7 3.36><10°
10* 62.009.17 bBC 58.99429.89 bBC 0.5312X
10° 80.006.00 aAB 78.426.47 aAB
10° 91.334:6.43 aA 90.6546.94 aA
+ mean£SD
P<0.05 P<0.01 3

Data in the table are mean + SD, and followed by the different letters in the same group indicate significantly different at the
0.05 level by Duncan’s multiple range test, while followed by the different capital letters indicate extremely significantly
different at the 0.01 level. The same as table 3.

%3 Se-DpCPV M AR EASEMNERLBESN

Table 3 Bioassay of Se-DpCPV on different instar of Dendrolimus punctatuslarvae

0,
PIB/mL % Calibration o/; Regression Li/S[O d'PH?/I;Ll
. : 0 €dalan letha
Instar Co(r;g}t:}jl)on Mortality (%) mortality (%) equation concentration
2 10° 53.3328.08 cB 49.6448.72 cB Y=3.572 6 2.03<103
2" instar 10* 61.3326.42 beB 58.2746.94 beB 0.431 6X
10° 72.67210.26 bAB 70.50%=11.08 bAB
10° 91.3328.08 aA 90.65+8.72 aA
3 10° 42.6726.11 bC 38.2726.59 bC Y=3.148 9 473103
3 instar 10* 58.00=%11.13 bBC 54.68212.02 bBC 0.503 7X
10° 76.002=9.17 bAB 74.1029.89 aAB
106 89.3347.57 aA 88.4948.17 aA
4 10° 38.67%7.02 cC 33.8127.58 cC Y=3.212 4 1.05>10*
4™ instar 10* 52.0029.17 beBC 48.2049.89 bcBC 0.444 5X
10° 68.002=13.11 abAB 65.47414.15 abAB
10° 83.33246.43 aA 82.0126.94 aA
5 10° 33.3349.02bC 28.06%9.73 bC Y=3.2045 3.85>10*
5" instar 10* 42.67%7.02 bBC 38.13%7.58 bBC 0.391 6X
10° 60.6748.08 aAB 57.5548.72 aAB
10° 73.33211.02 aA 71.224+11.89 aA
3 Se-DpCPV+3.2%

Se-DpCPV+
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Table 4 Application effect of different treatments on Dendrolimus punctatus larvae in the field

%  Mortality (%)

ot % %
Application 0. .
Treatments rates 3d 7d 21d Calibration of  Infection
mortality (%) rate (%)
Se-DpCPV 375 PIB/hm’ 8.89+5.09cB 44.44+839 dDE 61.11£10.72eD  59.30£11.21 eD 90.00
Se-DpCPV 750  PIB/hm?> 13.33+3.33cB 48.89+ 65.56+ 63.95+ 90.00
8.39 ¢cdCDE 11.71 deCD 12.26 deCD
Se-DpCPV 1500 PIB/hm> 16.67+8.82 cB 56.67+ 72.22+ 70.93+ 93.33
12.02 bcdABCD  8.39 cdeABCD  8.78 cdeABCD
3.2% 7.5 mL/hm? 50.00+8.82 bA 62.22+ 70.00+ 68.60+ -
3.2% Abamectin 10.18 abcdABCD  8.82 cdeABCD  9.23 ¢cdeABCD
Se-DpCPV+ 375  PIB/hm? 55.56+ 7111+ 86.67+ 86.05+ 83.33
3.2% 7.5 mL/hm? 15.03 abA 13.47 abABC 8.82 abcABC 9.23 abcABC
Se-DpCPV+
3.2% Abamectin
Se-DpCPV+ 750  PIB/hm® 64.44+5.09 aA 75.56+ 91.11+ 90.70+ 86.67
3.2% 7.5 mL/hm> 6.94 aAB 6.94 abAB 7.26 abAB
Se-DpCPV+
3.2% Abamectin
Se-DpCPV+ 1500 PIB/hm? 65.56+8.39 aA  78.89+6.94 aA 94.44+ 94.19+ 86.67
3.2% 7.5 mL/hm? 3.85aA 4.03 aA
Se-DpCPV+
3.2% Abamectin
25% 15 g/hm2 4.44+£192cB  26.67+8.82 ¢E 35.56+ 32.56+ -
25% Chlorbenzuron 11.71 fE 12251E
Se-DpCPV+ 375 PIB/hm® 10.00+8.82 cB 50.00+ 67.78+ 66.28+ 83.33
25% 15 g/hm? 6.67 cdCDE 13.88 deBCD 14.52 deBCD
Se-DpCPV+
25% Chlorbenzuron
Se-DpCPV+ 750 PIB/hm®> 12.22+6.94 cB 52.22+ 73.33+ 72.09+ 80.00
25% 15 g/hm2 8.39 ¢cdBCD 8.82 bcdeABCD  9.23 bcdeABCD
Se-DpCPV+
25% Chlorbenzuron
Se-DpCPV+ 1500 PIB/hm?® 17.78+5.09 cB 65.56+ 80.00+ 79.07+ 86.67
25% 15 g/hm? 13.47 abcABCD 10.00 abcdABCD 10.47 abcdABCD
Se-DpCPV+
25% Chlorbenzuron
+ mean+SD
P<0.05 P<0.01

Data in the table are mean = SD, and followed by the different letters in the same column indicate significantly different at
the 0.05 level by Duncan’s multiple range test, while followed by the different capital letters indicate extremely significantly
different at the 0.01 level.
25% Se-DpCPV DpCPV
7 DpCPV
DpCPV
Se-DpCPV
21d 21d 59.30+
11.21 % 63.95+12.26 % 70.93£8.78 %
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25%
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