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The effects of temperatures on the development of Oriental

tobacco budmoth, Heliothis assulta Guenee, and control
effects of Thuricide HP®
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=abstract=

The oriental tobacco budmoth, Heliothis assulta Guenee were reared under various tempe-
ratures; 20°C, 25°C, 30°C and the control effects of Thuricide HP® were examined. The
results obtained were as fellows;

1. The adult longevity of oriental tobacco budmoth was 11.25 days, and 3.00 days for
preovipositional period, 4.75 days for ovipositional period, and 3.50 days for postovipositional
period.

2. The total number of eggs laid by a female were 307 at 20°C, 413 at 25°C and 189 at
30°C. The number of eggs per female per day were 64.05 in average.

3. The average egg periods were 7.71 days at 20°C, 4.12 days at 25°C and 3.58 days at
30°C and the hatchiabilities were 71.25%, 78.49% and 81.05% at the respective incubation
temperatures.

4. The larval developmental periods were 43.51 days at 20°C, 21.79 days at 25°C and
18,05 days at 25°C and the mortalities were 80.70%, 95.93% and 87.01% at the respective
temperatures.

5. The pupal developmental periods were 24.22 days at 20°C, 12.36 days at 25°C and
11.50 days at 30°C and the mortalities at the respective temperatures were 18.18%, 42.11%
and 40.00%.

6. The calculated threshold temperatures for the development were 11.61°C for the eggs,
11.96°C for the larvae, and 10,06°C for the pupae. The estimated total effective temperatures
were 60.41 day degrees for the eggs, 319.35 day degrees for the larvae, 222.66 day degrees
for the pupae, and overall total effective temperatures, however, would be ranged 640-660 day
degrees if the reproductive period of the adult was considered.

7. The relationship between the overall developmental periods and the rearing temperature
could be Y=—4.272X-+155.39 (r=0.9105), where Y; number of days required to complete
the life cycle, X; treated temperatures.

8. The control effects of Thuricide HP® were 73.43% for spray and 58.22% for bait app-
lications.

* Department of Agricultural Biology. College of Agriculture, Seoul National University.
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Fig. 1. Seasonal abundance of larvae of Oriental
tobacco budmoth per 20 plants in a field(1978).
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Table 1. Longevity of the female moth of Ori-
ental tobacco budmoth.

Preovipo- Oviposi- Postovip-

sitional  tional  ositional Total
period  period period
Average 3.0 4.75 3.5 11.25
Range 2~4 4~5 3~4 11~12
S 1 0.5 0.577 0.5
C.V (%) 33.33 10.53 16. 49 4.44
No. of Ind
ividual 7 7 7 7
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Table 2. Frequency distribution of number of
eggs laid by a female moth of Oriental
tobacco budmoth in a day.

Table 4. Developmental periods of the egg of
Oriental tobacco budmoth at 20°C,
25°C, and 30°C

Class 0~20 20~ 40~ 60~ 80~ 100~
(number) 40 60 80 100 120

Frequency 3 4 2 5 2 2
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Table 3. Number of eggs laid by a female moth
of Oriental tobacco budmoth.

No. of egg/L/day No. of egg/%

Average 64.05 304.25
Range 14~172 189~413
S 41.99 91.53

Median 64
No. of Individual 7 7
C.V (%) 66.56 30.08
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Egg Period
20°C 25°C 30°C
Average 7.71 4.12 3.58
Range 6~8 4~5 3~5.
Median 7.85 4.07 3.41
S 0.51 0.33 0.72
C.V (%) 6.6 8.01 20.11
Hatchiability (%) 71.25 78.49 81.05.
No. of eggs tested 114 135 77
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‘Table 5. Developmental periods of the larvae of Oriental tobacco budmoth at Z0°C, 25°C, and 30°C,

Mortality No. of Percents of 6th

Average Range  Median S C.V(%) (%)  Individual instar larvae
1st instar 20°C 6.35 4~10 6.08 1.37. 21.57 59.65 46
25°C 3.42 2~6 3.29 0.88 25.73 71.85 38
30°C 2.86 2~4 2.89 0.64 22.38 25.97 57
2nd 20°C 5.22 3~8 5.17 1.32 25.29 19.57 37
instar 25°C 3.12 2~5 3.08 0.73 23.40 10.53 34
30°C 2.6 2~4 2.63 0.58 22.31 17.54 47
3rd 20°C 5.42 3~9 5.15 1.30 23.98 2.70 36
instar 25°C 2.55 2~5 2.38 0.78 30.59 14.71 29
30°C 2.42 2~3 2.36 0.50 20.66 19.15 33
4th 20°C 5.83 4~11 5.44 1.34 22.98 0 36
instar 25°C 2.64 1~4 2.67 0.73 27.65 3.45 28
30°C 2.42 1~4 2.30 0.71 29.34 13.16 33
B5th 20°C 6. 46 4~9 6.30 1.24 19.20 2.78 35
instar 25°C 2.69 2~6 2.50 0.97 36.06 7.14 25
30°C 2.45 2~4 2.38 0.57 23.27 12.12 29
6th 20°C 14.23 11~18 13.9 2.11 14.83 37.14 22
instar 25°C 7.37 6~9 7.14 0.90 12.14 26.92 19
30°C 5.3 4~6 5.30 0.67 12.64 65.52 10
Total 20°C 43.51 42.04 80.70 100%
25°C 21.79 21.06 85.93 100%
30°C 18.05 17.86 87.01 1002
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Table 6. Developmental periods of the pupae of
Oriental tobacco budmoth at 20°C, 25°C,
and 30°C.

Pupal Period

20°C 25°C 30°C

Average 24.22 12.36 11.50
Range 22-27 11-14 10-13
Median 24.00 12.07 11.17
S 1.56 1.03 1.22
C.V (%) 6. 44 8.33 10. 60
Mortality (%) 18.18 42.11 40.00

No. of Individual 18 11 6
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Table 7. The effect of Thuricide HP® treatment on
Oriental tobacco budmoth in the field

Treatment g;lsg: Mortality (%) Average
Aug.7 Sept.] Sept.15
Spray 242 90 67.78 65.88 74.55
403 90 63. 44 66.89 73.44
565 63.44 63.44 90 72.29
Bait 242 60 45 58.69 54.56
403 65.65 54.94 62.03 60.87
565 60  57.67 60 59. 22

EFA e &% 2428/10a, 403g/10a, 5658/10a
ol A 2z FFEEO] T4.55%, 73.44%, 72.20%% B
of BEfrsl DA o] BIEEL 70%As k. Bait A
Blol A= 5E 403g/10ayd =] FIEH] 60.87%% 7}
A pokon] o]l 242g/10a9 W 54.56%2 FIEE
P sk 2 2 A 5%4 . A A
= BIEERo] Ty 73.43% % 2 Bait®) A& HITE
o] iy 58.22% 24 A=} Baitx s B} KR
o # 15.22%% gk

E 8T FE 7L SHOWY Aol

Fol A 2E ubs} 2ol A=tk HEHel sldo
A2, BERe s HIEe] ¢l o] & Mistric
(1973)9 n.3.¢} —34 & ). Johnson(1974)-& Heliothis

o]
N

Table 8. Analysis of Variance of the results

Source of Degree of Sum of Mean
Variation freedom Square square
Main-plot
Treatment 1 1041.05  1041.05%F
Date 2 510.01  255.005
Main plot error 2 39.05 19.525
Sub-plot
Dose 20.32125 10.160625.
Treatment x Dose 2 51.59485 25.797425.
Sub-plot error 899.1539 112.39424

**k Difference between means significant at the 1%.
level .
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Table 9. Summary of the developmental periods of Oriental tobacco budmoth at 20°C, 25°C and 30°C.

20°C 25°C 30°C

Egg Larva Pupa Total Egg Larva Pupa Total Egg Larva Pupa Total

Average 7.71 43.55 24.22 75.48 4.12 21.68 12.36 J38.16 3.58 18.4

L5 33.48

Range  6-8  39-50 22-27 45 1927 11-14 3-5  17-20 10-13

Median ~ 7.85 43.7 24 75.55 4.07 2L.25 12.07 37.39 3.41 1825 11.17 32.83
s 0.51 299  1.56 0.33 233 103 0.72 107 1.2

CV(©%) 6.6 6.9 6.4 8§ 10.75 83 20.11 5.8  10.61

Mo ol 14 22 18 135 19 11 7 10 6

* Number of the individuals completed their life cycle.

Table 10. Developmental threshold temperature (t) and total effective temperatues (K) of egg,
larva, pupa, and entire life stage of Oriental tobacco budmoth.

Developmental stage Regression equation Student’s t t K
Egg V=1.659T ~16.265(r=0.971) 7.10%*(326) 11.61°C 60.41
Larva V=0.319T-3.815 (r=0.958) 23.38%*%(51) 11.96°C 319.35
Pupa V=0.478T —4.81 (r=0.923) 13.80%*%(35) 10.06°C 222.66

Egg to Emergence V=0.167T —1.865 (r=0.952) 17.87%%(35) 11.17°C 602. 44
Note; t;.Developmental threshold temperature

K; Total effective temperature
Numbers in parentheses in third column mean number of insect tested.
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Table 11. Prediction equation of egg, larva, and pupa of Oriental tobacco budmoth based
developmental periods according to the rearing temperatures.

Developmental stage Prediction Student’s t
Egg =—0.444X+16.21 (x=0.927) 44.49%% (326)
Larva ° Y=-2.418X-87.437 (r=0.920) 16.43%* (51)
Pupa Y=-1.283X+447.8217 (r=0.8967)

Egg to Emergence

Y=—-4.272X-+155.39 (r=0.9105)

11.57%* (35)
12.65%% (35)
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