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Abstract

Studies were carried out to show the effect of rearing regimes
combined with three different temperatures on the rate of development
of Agrotis ipsilon. Data obtained from these experiments revealed that
the degree days required for the immature stages differed according to
temperature or type of food, which were 208.4, 228.5, 229.1 and
267.5 at 22°C, 27°C, 30°C and 35°C when larvae were fed on castor oil
bean leaves and it was 176.3, 226.05, 226.5 and 272.7 at the previ-
ous temperatures when larvae were fed on clover (berseem) leaves.
Also, the median developmental rate was between 0.019 to 0.03 at the
same temperatures, but results showed that the rate of development at
the lower temperature when fed on berseem leaves was higher com-
pared with those fed on castor oil bean leaves according to the differ-
ent contents of the two regimes.

INTRODUCTION

Agrotis ipsilon has long been an important pest for cotton, maize and many oth-
er crops. Larvae cut completely or partially the seedling stage of the plant directly un-
der the ground surface ,so, the farmers are forced to replant their crops.

Many investigators showed that the rate of development was affected signifi-
cantly with kind of feeding and rearing temperature. Abdel Hadi (1968) mentioned that
the larval periods of Agrotis ipsilon were 20.2 ,24.3 and 27.7 days when fed on ber-
seem ,cotton and maize leaves, respectively, while El-Hemisi (1970) stated that the
larval duration lasted for 29.3 days when reared on cotton leaves . EI-Kifl et a/. (1972)
mentioned that the life cycle of Agrotis ipsilon was affected by temperature which is
an important determinant for development . The whole life cycle lasted for 125.6 days
at 15°C, 79.6 days at 25°C and 45.4 days at 30°C .Thus, the aim of the present study
was to investigate the correlation between the rate of development and degree days
requirement in which it may be useful for forecasting pest occurrence.



446 DEGREE DAY REQUIREMENT FOR DEVELOPMENT OF AGROTIS IPSILON

MATERIALS AND METHODS

Eggs of Agrotis ipsilon were collected from laboratory rearing culture. Newly
hatched larvae were kept under constant temperature of 22°C, 27°C, 30°C and 35°C,
and 70 + 5% RH.

In the first treatment, newly hatched larvae were fed on castor oil bean leaves. In
the second treatment larvae were fed on clover (berseem) leaves. Each treatment was

replicated three times.

Larvae were kept at the same temperatures until pupation. Emerging moths were
fed on 20 % sucrose solution. Deposited eggs were reared at the same temperatures

until hatching.

Larval, pupal and egg durations were recorded. Larvae and pupae, considered in
analysis, are those included only when completed development to the pupal or adult
stage. Estimate of median rate (proportion of development per day), Zesis et al.
(1996) was calculated by taking the reciprocal of median stadium which is the number
of days required for 50% of individuals to reach a given stage.

The linear regression equations for minimum developmental threshold was used
to convert the median stadium from units of days to units of degree days by subtract-
ing minimum developmental threshold from rearing temperatures and multiplying the
difference by median stadium as follows:

degree above temperature threshold
Median developmental rate =

stadium degree - days for total development

median degree = degree above minimum threshold temp. X total developmental days.

RESULTS AND DISCUSSION

Degree days calculation of Agrotis ipsilon when larvae were fed on castor oil
bean leaves or clover (berseem) leaves are presented in Tables 1 and 2, respectively.

Linear regression equation for degree days of each stage versus temperatures
are listed in Table 4. Analysis of the degree days under the two rearing regimes showed
that the mean degree days required for whole life stage differed according to tempera-
ture cfr type of food, Table 3. Degree days were 208.4, 228.52, 229.1 and 287.5
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when larvae were fed on castor oil bean leaves at 22°C, 27°C, 30°C and 35°C, respec-
tively. Significant variances were shown between 22°C and other rearing temperatures.
On the other hand, no significant difference was obtained between 27°C and 30°C.

Similarly, when larvae were fed on berseem leaves ,the average means of degree
days were 176.3, 226.05, 226.59 and 272.73 at 22°C, 27°C, 30°C and 35°C, respec-
tively.

As shown in Tables 1 and 2 the median developmental rate differed according to
rearing regimes or temperatures.

From Table 4 it can be concluded that the correlation between temperature ver-
sus degree days was highly positive and significant for all stages. It is evident that the
rate of development was in positive correlation with the rearing temperature ,as an im-
portant factor for development. The mean median developmental rate when larvae
were fed on castor oil beans leaves was 0.18 at 22°C and increased to 0.02, 0.02 and
0.03 at the other temperatures. The same observation was noticed when larvae were
fed on berseem leaves.
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Table 1. Calculation of degree day requirement for total development of A. ipsilon fed
on castor oil bean leaves.

Median | Degrees Median Median
Egg |Larval| Pupal | stadium above degree days | develop-
Temp. | Rep.
stage | stage | stage | for total [ min.devep. for total ment rate
devep. | threshold devep.
1 6 34.8 [ 11.8 52.6 11.6 610.16 0.019
22° 2 T 35.6 | 12.1 54.7 11.6 634.52 0.018
3 6.5 36 11.9 54.4 11.6 631.04 0.018
1 & 27.8 | 10.4 43.2 16.6 71712 0.02
27°c 2 4.8 26 9.8 40.6 16.6 673.96 0.02
3 4.9 | 25.8 9.4 40.1 16.6 665.66 0.03
1 4.2 | 22.4 9.6 36.2 19.6 709.52 0.03
30°c | 2 4.1 21 9 34.1 19.6 668.36 0.03
3 4.7 | 20.8 9.4 34.9 19.6 684.04 0.03
1 3.9 19.4 9.5 32.6 24.6 806.88 0.03
35° 2 4.2 19.8 9.1 33.1 24.6 814.26 0.03
3 3.8 | 18.8 | 9.4 32 24.6 787.20 0.03

Table 2. Calculation of degree day requirement for total development of A. ipsilon fed
on berseem leaves.

Median Degrees Median Median
Egg |Larval| Pupal | stadium above degree days | develop-
Temp. | Rep.
stage | stage | stage | for total | min.devep. for total ment rate
devep. | threshold devep.
1 4.02 ] 24.7 | 12.4| 46.12 11.6 534.44 0.021
22°c | 2 |4.18128.80|11.80] 44.78 11.6 519.44 0.022
3 |4.50] 28.7 | 12.7 | 45.90 11.6 532.44 0.022
1 3.52 ]| 25.8 | 11.4| 40.72 16.6 675.45 0.024
27°c | 2 |} 3.42| 248 [12.4| 41.12 16.6 682.59 0.024
3 3.851 25.7 | 11.8 40.15 16.6 666.49 0.024
d 2.931 21.5 | 9.07 33.5 19.6 656.6 0.029
30°c | 2 | 3.22| 22.4 |9.82| 35.44 19.6 694.62 0.028
3 |3.11]21.9 | 10.1 [ 35.11 19.6 688.15 0.028
1 2.541 20.4 | 9.8 32.74 24.6 805.40 0.030
35°% | 2 3.1 | 21.0 | 8.94 | 32.04 24.6 788.18 0.031
3 3.6 | 21.2 | 9.2 33.00 24.6 811.8 0.030
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; : : 1 ;
Table 4. Linear regressions of median development rate () verus rearing temperature.

rearing Standard Standard
regime stage Equation R error of | error of slope
intercept
eqgq Y =36.92 + 1.6 x |0.97 0.84 0.08
castor oil larva Y = 313.26 + 4.33 x| 0.82]| 0.043 0.0024
leaves pupa Y =20.24 + 8 x 0.98| 0.0178 0.0033
whole life| Y = 109.94 + 4.33 x| 0.95| 0.0023 0.0021
egg Y =479 + 1.97 x |0.95| 0.0061 0.0009
berseem larva Y = 55.29 + 12.99 x| 0.98| 0.0425 0.0062
leaves pupa Y =13.28 + 6.18 x | 0.94]| 0.0189 0.003
whole life] Y = 192.1 + 0.35 x |0.86| 0.022 0.0039

Y =is the inverse (%) of the duration of life stage
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