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ABSTRACT

The cotton ballworm (Heliothis armigera hubner) is the important insect aitacking sorghum
especially in the seed setting and milky stages. The outbreak incidence including efficient sampling
plan is much necessary for controlling. The study on the distribution pattern and sequential sampling plan
of cotton ballwerm in sorghum were conducted during the years 1989-1991. The KU 439 variety was
planted using 75x10 cm spacing in a 1600 m® plot at the National Corn and Sorghum Research Center,
Nakornrachasima province. The number of larvae and their development stages on every sorghum head
during the seed setting and milky stages were recorded. In each year the data showed that the number of
larvae in milky stage was much higher than that in setting stage. As for several insect infestation situations,
the observed data are most reasonably described by the negative binomial type of distribution. Using the
value from the negative binomial fit for milky stage, economic injury level = 1 for the lower level which
no action is needed and = 2 for the higher level which insecticide should be applied, also using error I
= error 11 levels of 0.05, a sequential sampling plan has been constructed. Hence a graph of 2 paralleled
lines represented 2 equations separate the area for decision making into 3 zones. The first zone for
insecticide application necessity if the accumulative number of ballworm is more than 1.4038n+13.4386
when n sorghum plants are examined. The second zone that insecticide application is not necessary if
the accumulative number of ballworm is less than 1.4038n-13.4386 when n sorghum plant are examined.
Further examination should be done if the accumulative number of ballworm larvae is in between the

2 mentioned zone from n sorghum plants.
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Table 1 Number of plant surveyed and different larval instar of H. armigera found in sorghum head
of seed setfing and milky stages, National Corn and Sorghum Research Center,
Nakornrachasima province, 1989~1991.

1980 1990 1991
Larval
instar Seed setting Milky Seed setting Milky Seed setting Milky
stage stage stage stage stage stage
2 15 1 223 8 724 3
3 185 5 351 24 1011 15
4 426 9 271 37 932 26
5 1656 58 387 27 619 51
Total 2242 73 1232 96 3266 95
No. of plant 20143 21533 21653
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Table 2 Freguency of H. armigera found in sorghum head of seed setting and milky
stages, National Corn and Sorghum Research Center, Nakornrachasima
province, 1989-1991.

No. of plant
No. of Seed setting stage Millky stage
larvae/plant
1089 1890 1981 1949 1990 1991
0 18170 20515 19060 20070 21437 215658
1 1737 B71 2022 73 96 a5
2 211 110 492 - - -
3 21 27 66 - - -
4 2 4 11 - - -
5 1 3 1 - - -
7 1 1 - - - -
] - 1 - - - -
13 - 1 1 - - -
Total 20143 21533 21653 20143 21533 21653
No. of larvae 2242 1232 3266 73 96 95
Average (x) 0.1113 0.0572 0.1508 3.62E-03 4.,46E-03 4.39E-03
variance (") 0.1304 0.0892  0.206% 3.61E-03 4.44E-03 4.37E-03
C.V. (%) 324 522 301 1659 1494 1506
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Table 3 Statistical values for testing 3 patterns of frequency distribution of
H. armigera in sorghum head of seed setting and milky stages, National
Corn and Sorghum Research Center, Nakornrachasima province, 1989-1991.

Statistical Seed setting stage Millky stage
value 1089 1900 1901 1289 1990 1901
Binomial
n 224 37 85 973 991 §75
P 4,97E-04 1.55E-03 1.77E-03 3.72E-06 4.50E-06 4.50E-06
q 0.9995 0.9984  0.9982 0.9999 0.9909 0.9999
2 163.30%% 468.24** 1046.50** 9.58E-04™ 1.91E-06" 1.83E-03"
Pr 0 0 o 0.9753 0.9652 0.9659
Poisson
0.1113 5.72E-02 0.1508 3.62E-03 4.46E-03 4.39E-03
2 161.75%* 451.94** 1018.42** 0.60E-04™ 1.91E-03" 1.83E-03"
Pr 0 0 0 0.9995 0.9990 0.9991
Negative binomial
k 0.6489 0.1022  0.4120 -1.0139  -1.0105 -1.0106
p 0.1716 0.5587 03661 ~3.576-03 -4.41E-03 -4.34E-03
q 1.1715  1.5597  1.3661 0.9964 0.9956 0.9957
2 1.26™  32.98** 36.22** 1.B11E-07"™ 2.08E-07" 2.03E-03™
Pr 0.2557 5.96E-08 5.96E-08 0.9997 0.9996 0.9996
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Figure 1. Sequential sampling plan for H. armigera in sorghum head of seed setfing stage,
National Corn and Sorghum Research Center, Nakornrachasima province, 1989.
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Table 4 Sequential sampling plan for H. armigera
in sorghum head of seed setting stage,
National Corn and Sorghum Research

Center, Nakernrachasima province, 1989.

Cumulative no. of larvae

No. of
sampling plant no spray spray
10 <1 27
15 7 34
20 14 41
25 21 48
30 28 55
35 35 62
40 42 69
45 49 76
50 56 83
55 63 0
60 70 97
65 77 104
70 84 11
75 91 118
80 98 125
85 105 132
a0 112 139
95 119 146
100 126 153
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