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Cassava/sugar apple/Mealybug/Matile-Ferrero/Dysmicoccus neobrevipes Beardsley/

Ferrisia virgate/Plesiochrysa ramburi (Schneider)/Spalgis epius Westwood

Cassava and sugar apple are economically important crops in Nakhon
Ratchasima province, Thailand. Mealybugs are major insect pests of both crops. Four
species of mealybugs namely, striped mealybug; Ferrisia virgate Cockerell,
jackbeadsleyi mealybug; Pseudococus jackbeardsleyi Gimpel & Miller, Madeidera
mealybug; Phenacoccus madeirensis Green and cassava mealybug; Phenacoccus
manihoti Matile-Ferrero and and two species of mealybugs namely, annona mealybug;
Dysmicoccus neobrevipes Beardsley and striped mealybug have been reported as pests
of cassava and sugar apple, respectively. A green lacewing, Plesiochrysa ramburi
Schneider and apefly, Spalgis epius (Westwood) have been reported as natural
enemies of mealybugs. The study on population dynamics of the four species
mealybugs and the apefly as carried out in a farmer’s field in Chokchai district,
Nakhon Ratchasima province from October 2012 to July 2013. The results reveal that
the most abundant mealybugs were Ps. Jackbeardsleyi and Ph. manihoti for which the
highest numbers were in February and July 2013 (av. 8.32 and 1.12 individuals/plant).
The studies of the population dynamics of the annona mealybug and striped mealybug
and their natural enemies were carried out in two sugar apple orchards in Pakchong

district, Nakhon Ratchasima province from April to September 2013. Insecticides



were not used in the first orchard (Site 1) for the control of insect pests, but they were
used in the second orchard (Site 2). The results for site 1 reveal that the incidence of
the annona mealybug and the striped mealybug were highest (Av. 1.94+1.82 and
0.14+0.20 individual per fruit) in June and August 2013, respectively. The natural
enemies of the mealybugs found in Site 1 were the green lacewing; P.ramburi, apefly;
S.epius and the lady beetle Cryptogonus orbiculus (Gyllenhaal) for which the
incidence was found to be the highest (av. 0.044+0.049, 0.01+0.03, 0.05%0.23
individual per fruit) in June and July 2013, respectively. The incidence of the annona
and striped mealybugs were highest in site 2 (av. 1.88+2.68 and 0.010+0.015
individual per fruit) in June and August 2013, respectively. The natural enemy of
both mealybugs in site 2 were found to be the green lacewing P. ramburi whose egg
population was also found to be highest (av. 0.0005+0.0012 individuals per fruit) in
August 2013. The feeding capacity of the green lacewing, P. ramburi for the annona
mealybug used the first, second and third instar nymph of mealybugs as prey and the
third instar of the green lacewing had the highest feeding capacity when feeding on
first instar of the annona mealybug (av. 136.23 in individual/instar) which differed
significantly from the first and second instar. This green lacewing has shown potential
as an effective biological control agent of the mealybug. Life table for the green
lacewing, P. ramburi for the annona mealybug was conducted in the laboratory at
26+2°C and 70+5% RH. The results showed that the net reproductive rate per
generation (Ro) was 14.29 while the cohort generation times (Tc) were 36.229 days

respectively.
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FUNAN WA, 2555

UNIIAN N.F. 2556
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d

AUNINUE W.A. 2556

a

Suil vl iy Yuil v A Sudl gl PNTY
1 277 75 1 218 69 1 26.1 70
2 272 73 2 238 70 2 26 72
3 277 77 3 249 68 3 25.6 70
4 279 76 4 22 78 4 27.5 68
5 282 71 5 226 74 5 28.3 69
6 262 74 6 23 73 6 28.8 66
7 27.1 74 7 243 69 7 29.3 68
8 26.8 74 8 26.2 67 8 30 67
9 26.6 75 9 26.3 70 9 27.2 80
10 27.8 72 10 25.8 67 10 27.1 72
11 277 71 11 252 68 11 273 67
12 26.5 70 12 25.7 68 12 28.1 62
13 25.8 73 13 25.3 67 13 26.6 61
14 26.4 73 14 25.6 68 14 273 64
15 27.6 72 15 254 70 15 28.2 61
16 28 71 16 262 67 16 28.6 63
17 27.8 67 17 24.9 55 17 29.1 65
18 277 72 18 243 60 18 28.6 67
19 269 74 19 228 65 19 29.4 65
20 26.4 73 20 23.4 66 20 29.2 67
21 27 69 21 25 64 21 28 60
22 26.6 7 22 26.1 63 22 27.1 56
23 26.6 63 23 268 64 23 25.8 56
24 223 62 24 278 65 24 26.5 57
25 228 68 25 277 70 25 29.6 59
26 248 69 26 272 76 26 29.7 65
27 26.4 69 27 26.1 82 27 30.7 60
28 26 7 28 229 84 28 303 68
29 268 69 29 234 79
30 26 70 30 248 75
31 212 64 31 26 71

e 2647 7105 wds 2495 69.42 e 28.07 28.07

gaga 28.20 7700 gega 27.80 84.00 gaga 30.70 80.00

fign 21.20 6200  ga 2180 55.00 fga 25.60 56.00
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it vl iy il GLITH ATy Suudi aungi Y
1 311 66 1 31.7 61 1 31.6 59
2 30.9 63 2 31.6 61 2 322 61
3 27.3 75 3 329 59 3 31 64
4 22.6 75 4 33 58 4 28.2 74
5 23.9 70 5 32.6 57 5 27.6 74
6 25.8 65 6 32.6 53 6 30.1 69
7 274 63 7 30.8 59 7 28.9 73
8 275 61 8 29.7 60 8 28.9 75
9 27.8 62 9 30.8 51 9 30.8 66
10 28.7 66 10 314 59 10 30.9 66
1 29.8 66 11 30.3 64 11 31.1 65
12 30.2 65 12 29.7 65 12 31.2 68
13 30 61 13 30.3 56 13 31.8 66
14 295 64 14 313 58 14 319 64
15 27.3 76 15 28.1 76 15 325 61
16 285 73 16 275 78 16 30.2 7
17 30.1 66 17 27 79 17 29.3 78
18 29.9 69 18 28.7 74 18 28.2 85
19 29 74 19 29.7 69 19 27.9 82
20 30.1 64 20 31.1 66 20 30.5 73
21 30.7 63 21 30.6 66 21 311 69
22 30.5 64 22 28.4 75 22 30.7 70
23 31.3 59 23 26.3 88 23 30.7 69
24 31.8 58 24 27.1 74 24 30.7 70
25 32.3 57 25 29.5 75 25 30.2 7
26 311 55 26 299 71 26 29.5 72
27 311 58 27 29.5 72 27 30.9 67
28 315 56 28 31 64 28 31.6 65
29 32.2 57 29 30.9 65 29 29.1 74
30 32.7 56 30 315 65 30 27.6 85
31 32.6 56 31 28.2 81

Wi 2952 63.97 ndy 30.18 65.93 ndy 30.16 70.55

gaga 3270 76.00 gaga 33.00 88.00 gaga 32.50 85.00

fgn 2260 55.00 fga 2630 51.00 fga 27.60 59.00
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Sui QU AT S GLIEH P
1 28.6 78 1 29.9 68
2 27.1 84 2 29.2 73
3 27.9 79 3 29.7 75
4 28.8 78 4 274 83
5 27.1 84 5 273 87
6 282 80 6 29.1 77
7 29.1 80 7 27.9 81
8 30.1 73 8 26.9 85
9 30.7 71 9 27.5 79
10 30.6 68 10 27.1 80
11 29 78 1 28.1 78
12 272 84 12 28.7 74
13 26.8 89 13 29.7 68
14 28.5 80 14 29.1 75
15 30 69 15 29.4 75
16 29.7 72 16 28.4 74
17 29.5 74 17 28.4 73
18 29.4 74 18 29.1 73
19 28.9 82 19 28.9 71
20 29 78 20 28.1 75
21 293 75 21 28.7 74
2 28.8 7 22 29 73
23 278 80 23 26.8 87
24 292 7 24 25.5 92
25 28.5 81 25 27 82
26 27.7 84 26 28.1 81
27 28.4 78 27 289 75
28 29.6 70 28 26.5 88
29 29.6 68 29 27.1 83
30 29.7 67 30 27.7 80
31 26.9 84
e 28.83 77.07 i 28.13 78.16
gaga 30.70 89.00 gaga 29.90 92.00
fgn 26.80 67.00 fgn 25.50 68.00
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Teade 391 IAUATIIFENT 52 UABUTUIAN 2555 DAUABUNTNYIAY

2556
fult  Funen wnsaw puANTME T WEEH WEMAN AgWIEH  NINGINN
1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 0.0 0.0 0.0 0.0 0.0 0.0 1.6 12.3
3 0.0 0.0 0.0 0.0 0.0 3.4 15 0.0
4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 532
5 0.0 0.0 0.0 0.0 0.0 0.0 45 23
6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
7 0.0 0.0 0.0 0.0 0.0 45 0.0 24
8 0.0 0.0 0.0 0.0 0.0 0.2 0.0 8.2
9 0.0 0.0 7.5 0.0 0.0 0.0 0.0 1.6
10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
11 0.0 0.0 0.0 0.0 0.2 0.0 47.8 0.0
12 0.0 0.0 0.0 0.0 0.0 0.0 16.7 0.0
13 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0
14 0.0 0.0 0.0 0.0 0.1 0.0 0.0 15.9
15 0.0 0.0 0.0 1.8 10.2 0.0 0.0 0.0
16 0.0 0.0 0.0 0.0 3.8 0.2 0.0 0.0
17 0.0 0.0 0.0 0.0 0.0 1.8 0.0 0.0
18 0.0 0.0 0.0 16.6 0.0 0.4 0.6 2.8
19 0.0 0.0 0.0 43 0.0 6.3 0.7 0.0
20 0.0 0.0 0.0 0.0 0.0 0.0 13.2 23
21 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 0.0 0.0 0.0 0.0 32.1 0.0 0.0 49.8
23 0.0 0.0 0.0 0.0 712 0.0 0.3 7.6
24 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13.4
25 0.0 0.0 0.0 0.0 0.0 0.0 2.0 0.0
26 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.6
27 0.0 9.3 0.0 0.0 0.0 0.0 0.9 0.4
28 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.2
29 0.0 0.0 0.0 0.0 61.0 0.0 47
30 0.0 0.0 0.0 0.0 7.8 0.0 0.1
31 0.0 0.0 0.0 7.6 484
e 0.0 03 0.3 0.7 3.9 3.0 3.1 7.4

gaaa 0.0 93 7.5 16.6 71.2 61.0 47.8 53.2
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¥4 TIMIAUATIIFEN 521 NIUABUNUIEY DINUEIBU 2556

Hiudt Ngweu NINYINN EALGEY Nuenau
1 2.7 0.0 275 0.0
2 4.7 0.0 6.8 0.8
3 55 0.0 0.5 0.0
4 3.1 1.8 5.8 0.0
5 15.5 0.5 0.0 0.4
6 222 0.7 403 0.4
7 0.9 3.1 39.3 5.6
8 0.0 0.5 0.0 3.9
9 0.0 105 0.0 23.1
10 0.0 0.0 0.0 122
1 64.8 0.0 49.8 18.0
12 0.6 0.0 0.0 5.4
13 2.8 0.0 8.9 18.9
14 0.0 0.1 0.0 4.0
15 0.0 0.0 0.0 28.9
16 0.0 03 0.0 5.9
17 0.0 0.0 0.0 7.4
18 35 0.0 0.0 0.0
19 10.1 0.0 0.0 89.9
20 0.7 0.0 0.5 71.9
21 03 0.0 0.6 3.1
22 44 3.1 129 1.6
23 3.4 1.7 33 44
24 14 152 0.0 14
25 26 0.0 0.0 3.0
26 0.2 0.0 0.0 438
27 14 1.0 0.1 14.8
28 0.0 72 0.0 0.4
29 0.0 7.4 0.0 104
30 0.0 3.0 0.0 0.0
31 3.6 0.0

nde 4.86 1.93 6.33 1225

g9ga 64.8 15.2 49.8 89.9
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i NINYIAN Famnau T AaIAN NYAIMEY
1 0.0 275 0.0 16.0 0.0
2 0.0 6.8 0.8 8.8 0.0
3 0.0 0.5 0.0 45.8 0.0
4 1.8 5.8 0.0 0.0 0.0
5 0.5 0.0 0.4 0.0 0.0
6 0.7 40.3 0.4 0.0 0.2
7 31 39.3 5.6 0.0 3.6
8 0.5 0.0 3.9 0.0 0.0
9 10.5 0.0 23.1 0.0 0.0
10 0.0 0.0 12.2 0.0 0.0
1 0.0 49.8 18.0 0.0 0.0
12 0.0 0.0 5.4 0.0 0.6
13 0.0 8.9 18.9 19.1 0.0
14 0.1 0.0 4.0 0.0 0.0
15 0.0 0.0 28.9 35 0.2
16 03 0.0 5.9 475 0.3
17 0.0 0.0 7.4 20.3 0.0
18 0.0 0.0 0.0 83.0 0.0
19 0.0 0.0 89.9 114 0.0
20 0.0 0.5 71.9 0.0 0.0
21 0.0 0.6 31 0.0 0.0
22 31 129 1.6 0.0 0.0
23 1.7 33 44 0.0 0.0
24 152 0.0 1.4 0.0 1.8
25 0.0 0.0 3.0 0.0 0.0
26 0.0 0.0 438 0.0 0.0
27 1.0 0.1 148 0.0 0.0
28 72 0.0 0.4 0.0 0.0
29 7.4 0.0 104 0.0 0.0
30 3.0 0.0 0.0 0.0 0.0
31 36 0.0 0.0 0.0 0.0

e 1.93 633 1225 8.2 0.2

auga 15.2 49.8 89.9 83.0 3.6
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Ang i 33n319TUR 11 Uguieudadui 25 Aueey 2556
' umnena
Tuii wiaendla e uyasteiln

Hoawin wilsane la fidoas A
Jun.11-2013 14.35 0.9 0.56 0 0
un.20-2013 3.54 0.3 0.16 0.16 0
Jun.26-2013 0.05 0.1 0.35 0.065 0
Jul.2-2013 3.74 0.09 0.09 0.09 0
Jul.9-2013 5.64 0.13 0.28 0.26 0
Jul.16-2013 3.51 0.08 0.04 0 0.005
Jul.25-2013 4.19 0.63 0.1 0 0
Jul.31-2013 3.54 0.44 0.05 0 0
Aug.6-2013 6.94 1.61 0.07 0.005 0
Aug.13-2013 6.29 0.53 0.08 0 0.005
Aug.20-2013 81.55 2.38 0.62 0.01 0
Aug.27-2013 6.5 0.23 0.025 0.005 0
Sep.3-2013 2.66 0.18 0.25 0.005 0
Sep.10-2013 0.53 0.18 0.2 0 0
Sep.25-2013 0.48 0.01 0 0 0
!‘ﬂéﬁl 9.57 0.52 0.19 0.04 0.001
SD 20.22 0.66 0.19 0.08 0.002
Agegn 81.55 2.38 0.62 0.26 0.005
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Juh
wiaenilatiosii el uuasisilnla
2-N.9. 0.25 0 0
9-1.9. 0.31 0 0
16-n.9. 1.22 0 0
25-n.9. 0.99 0 0.005
31-n.9. 1.08 0.01 0.005
6-d.9. 0.7 0.03 0
13-d.9. 0.61 0.05 0.01
20-4.91. 0.1 0.01 0
27-d.9. 1.67 0.005 0.015
3-n.0. 2.84 0 0.005
10-n.9. 221 0.02 0
17-.9. 1.6 0.03 0
25-0.0. 3.61 0.02 0
2-9.9. 13.51 0.005 0
15-01.9. 16.61 0.07 0
22-9.9. 6.44 0.01 0
29-91.91. 7.39 0.06 0
5-1.9. 20 0.00 0
12-W.9. 3.92 0.12 0
19-W.9. 1.89 0.06 0
26-W.4. 4.86 0.00 0
gy 432 0.02 0.0019
SD 5.51 0.03 0.004

Agaga 20 0.12 0.015
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