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ABSTRACT

The seasonal flight activity of both sugarcane
stem borer moths Sesamia cretica Led. (Noctu-
idae: Lepidoptera) and Chilo agamemnon Bles.
(Pyralidae: Lepidoptera) were monitored with Rob-
inson light trap for two successive years
2005/2006 & 2006/ 2007 at El-Mattana Agricultural
Research Station, Qena Governorate, to determine
the proper time for releasing the egg-parasitoid,
Trichogramma evanescens West. for biological
control program to the two mentioned borers with-
out any application with chemical pesticides. The
obtained results showed that, the moths of the
greater sugarcane stem borer, S. cretica had a
main period of seasonal activity extended from
spring to early summer (April to June) and had
another four small peaks of seasonal activity at
sugarcane fields occurred in April, June, July, and
October. The small sugarcane stem borer moth, C.
agamemnon had two main periods of seasonal
activity at sugarcane fields. The first period ex-
tended from spring to early summer (March to
June) and the moths probably recorded two broods
during this period, whereas the second period was
relatively smaller and occurred during July. Results
of statistical analysis showed that, the combined
effect of the three main weather factors (mean of
min. & max. temperatures and %R.H.) two weeks
earlier were responsible on the changes in the
seasonal flight activity of S. cretica moths for
51.6% and 66.7% explained variance for the 1%t
and 2" year, respectively. Also, these factors were
responsible on the changes in the seasonal flight
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activity of C. agamemnon moths for 57.7% and
44.1% explained variance for 1%t and 2" year, re-
spectively. So, it could be recommended that, the
egg-parasitoid, Trichogramma evanescens releas-
ing program must be started at mid- April for au-
tumn and spring plantations, while for the next ra-
toons after two months from harvest and continued
biweekly intervals to the end of June.

INTRODUCTION

Sugarcane stem borers are common insect
pests in sugarcane fields in Upper Egypt. Sugar-
cane stem borers were recorded in Egypt, by many
authors such as Willcocks & Bahgat (1925);
Hassanein (1956); Atreis (1966); Ezzat & Atreis
(1967); Isa & Awadallah (1972); Kera and El-
Sherif (1974a & 1974b) and Abu-Dooh (1988).
The greater sugarcane borer, Sesamia cretica Led.
(Noctuidae: Lepidoptera) infests sugar cane plants
in early season causing the dead hearts for the
infested plants, while the small sugar cane borer,
Chilo agamemnon Bles. (Pyralidae: Lepidoptera)
infests the sugarcane during the late stages of
plant growth. Allam, et al (2006) showed that the
infestation of sugarcane plants cultivar "G.T.54-9"
with C. agamemnon affected qualitatively and de-
creased Brix values, sugar juice percentage, ex-
tracted sugar recovery and sugar purity as well as
increase pH, reducing sugar, ash and dextran con-
tents increased with increasing pest infestation.

Li, (1994) reported that egg parasitoid of genus
Trichogramma are the most commonly used group
from natural enemies in inundative biological con-
trol. He added that over 32 millions ha. of agricul-
ture and forest were treated annually with
Trichogramma to control different insect pests.
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They are relatively easy to culture, kill the host
eggs before the larvae hatch and with this crop
damage is prevented.

The present work was conducted to study the
seasonal flight activity of sugarcane stem borer
moths in sugarcane fields by using Robinson light
trap to determine the proper time for release the
egg-parasitoid, Trichogramma evanescens West.
within the biological control program of sugarcane
stem borers.

MATERIALS AND METHODS

Robinson light trap (Robinson & Robinson,
1950) was used to monitor the seasonal activity of
the sugarcane stem borer moths for two succes-
sive years (16/4/ 2005 to 20/4/2007) at El-Mattana
Agricultural Research Station, Qena Governorate,
Upper Egypt. The light trap was kept in the sugar-
cane plants at suitable height (from 1/2 to 3 meter),
the height of the trap increased with the growth of
sugarcane plants. The trap operated daily from sun
set to sun rise. The trapped moths were collected,
identified and counted at weekly intervals. The
actual data of catched moths/week for the two
sugarcane stem borers in both studied years were
smoothed (two week running mean).

The Meteorological data were obtained from
the nearest Meteorological Station at Kous, Qena
Governorate (about 30 Km to the North of experi-
mental station). The daily records means of mini-
mum & maximum temperatures as well as daily
mean % relative humidity (R.H. %) were recalcu-
lated as weekly means. The effects of these fac-
tors on the activity periods of both sugarcane stem
borer moths were estimated by application of C-
multiplier formula (Fisher, 1950) the partial regres-
sions and the simultaneous effect of these factors,
"means of two weeks earlier", on the variability
within the catched moths/week.

RESULTS AND DISCUSSION
A- Seasonal flight activity of S. cretica moths

Data of weekly catches of S. cretica moths at-
tracted to Robinson light trap at sugarcane field in
El-Mattana Agricultural Research Station, Qena
Governorate during two successive years (2005/
2006 and 2006/2007) were graphically illustrated in
(Fig. 1 A&B). The obtained results revealed that
the seasonal flight activity of the moths were more
abundant during the 1t year than the 2" one. The
annual means were 14.5 & 9.6 moths/week, re-
spectively.

During the first year, the moths were attracted
with few numbers during first week of April, 2005
(10 moths/week). Afterwards the moth population
increased gradually throughout the successive
weeks and recorded a maximum peak on the sec-
ond week of May, 2005 (203 moths/week). The
moth population was fluctuated with few numbers
during the following weeks till the end of the year.
During this period the weekly moth catches rec-
orded another four small peaks of seasonal activity
on the 3 week of June, 4" week of July, 15t week
of October, 2005 and the 15t week of March, 2006,
where the weekly catches represented by 34, 45,
16 and 17 moth/week, respectively.

During the second year, the seasonal flight ac-
tivity of the same moths followed the same trend.
The moths recorded its maximum peak of seasonal
flight activity also on the 3" week of May, 2006
(102 moths/week). Afterwards, the weekly catches
were decreased in the following weeks and also
recorded four small peaks of seasonal flight activity
on the 3 week of June, 4" week of July, 15t week
of October, 2006 and the 2" week of April, 2007,
where the weekly mean number of insect catches
represented by 19, 24, 16 and 12 moths/week in
average, respectively.

From these results it could be stated that the S.
cretica had main period of seasonal flight activity at
sugarcane fields under Upper Egypt conditions.
This period extended from spring to early summer
(April to June) and moth activity probably recorded
two broods throughout this period. Also, this spe-
cies had another three small peaks of seasonal
activity at sugarcane fields and probably it attacks
another hosts especially maize from July to No-
vember. During winter months, (December to
March) the larvae were found to hibernate inside
the stalks of its hosts.

These results are in agreement with these ob-
tained by El-Saadany & Hosny (1974) they stated
that the first moth of S. cretica attracted to light trap
in late February at maize fields in Giza region. Kira
& El-Sherif (1974 b) reported that S. cretica had
two annual generations at sugarcane fields in Abu-
Qurgas, Minia Governorate. They depended on
counts of egg-masses, whereas, they recorded
three annual generations depending on larvae
counts. Farag et al (1992) recorded two periods of
seasonal activity of S. cretica on maize plants in
Menoufia Governorate. The first period occurred
between May and late June and the second one
occurred on first week of August. Moyal et al
(2002) stated that population density of S. cretica
on maize plants recorded two main periods of
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Fig. 1. Weekly catches of S. cretica moths attracted to Robinson light trap at sugarcane field at
El-Mattana Agricultural Research Station in Qena Governorate with smoothed data (two
week running mean) during A: 2005-2006 & B: 2006-2007

seasonal activity, the first period occurred on April
and the second one occurred on September/ Oc-
tober.

B- Seasonal flight activity of C. agamemnon
moths

Data of weekly catches of C. agamemnon
moths attracted to the light trap at sugarcane fields
in El-Mattana Agricultural Research Station, Qena

Governorate during the two successive years
(2005/2006 & 2006/2007) are graphically illustrat-
ed in (Fig. 2 A&B). These results denoted that
moths were more active during 2005/2006 than
2006/2007. The annual means were 9 & 5.7
moths/week respectively. Also, moths of C.
agamemnon were less active than moths of S.
cretica. During the first year, the weekly catches
of C. agamemnon moths began with relatively
large numbers 43 moths/week on 16 April, 2005.
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Fig. 2. Weekly mean number of C. agamemnon moths\ catches attracted to Robinson light trap in

sugarcane field at EI-Mattana Agricultural

Research Station, Qena Governorate with

smoothed data (two week running mean) during A: 2005-2006 & B: 2006-2007

After-wards, the weekly catches fluctuated during
the successive following weeks and recorded its
maximum activity on 14 May, 2005 (70
moths/week), then the number of moths decreased
during the successive weeks. Two small peaks
were recorded on 23 July, 2005 and 24 March,
2006 when the weekly catches were 12 &18
moths/week, respectively.

During the second year, the seasonal activity of
C. agamemnon followed the same trend but with
less numbers than first year. The weekly moth
catches recorded three peaks of seasonal flight
activity on 19 May, 28 July, 2006 and 6 April, 2007,
the weekly mean number of insect catches were
36, 6 and 12 moths/week, respectively.

From the above mentioned results it could be
concluded that the C. agamemnon moth had two
main periods of seasonal flight activity in sugar-
cane fields. The first period extended from the
spring to early summer (March to June). The
moths probably recorded two broods during this
period. The second period was relatively smaller
during July probably the moths attacked other host
plants especially maize.

During winter months, the moth activity
reached its minimum activity, probably due to that
the larvae hibernate during this season. These
results are in harmony with those obtained by
Hanna & Atreis (1969) who stated that C. aga-
memnon had two annual generations in sugarcane
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fields at Abu-Qurgas, Minia Governorate. The first
generation occurred between July and early Sep-
tember and the second generation occurred be-
tween mid-September and late November. El-
Saadany and Hosny (1974) reported that the first
moth of C. agamemnon attracted to light traps be-
tween mid-March and May at maize fields in Giza
region. Kira and EI-Sherif (1974a) recorded three
annual generations of C. agamemnon at sugar-
cane fields in Minia Governorate. The first genera-
tion occurred during thel1st week of June; the 2" at
late August and the 3™ one in October.

From the forementioned discussion it could be
stated that, the egg-parasitoid Trichogramma eva-
nescens releasing program must be started during
the mid-April for spring and autumn plantations;
while for next ratoon after two months from harvest
and continued biweekly intervals to the end of
June to control the sugarcane stem borers
throughout the biological control program of sugar-
cane stem borer.

C. Effect of main weather factors on seasonal
activity of sugarcane stem borers moths

The effects of the three main weather factors
(means of maximum and minimum temperatures
and % relative humidity) two weeks earlier on the
activity of moths of S. cretica and C. agamemnon
were investigated. That was carried out during the
main period of seasonal flight activity for both
insect species (April - June) during the two
tested years. Statistical analysis procedure was
carried out by applying C-multiplier formula (Fish-
er, 1950).

1- The greater sugarcane stem borer, S. cretica
moths

Results of statistical analysis are given in
Tables (1 & 2). The obtained results revealed that,
the single effect of the three tested factors had
negative insignificant effect on the weekly catches
of moths during 1%t year; whereas in the 2" year
both mean minimum temperature and mean %R.H.
had negative insignificant effects, while mean max-
imum temperature had positive insignificant effect.
Also, results revealed that the combined effects of
the three main weather factors were responsible
on the changes in the seasonal activity of S. creti-
ca moths for 51.6% and 66.7% explained variance
for the 15t and 2™ year, respectively. The variance
ratio was insignificant during the 1t year (F= 2.13)
and significant during 2" year (F= 4.0) under
probability of 0.05.

2- The lesser sugarcane stem borer, C. aga-
memnon moths

Results of statistical analysis are given in
Tables (3 & 4). These results showed that mean
maximum temperature had negative insignificant
on the changes in moths' catches during both
years. Also mean minimum temperature had nega-
tive effect of changes in moths catches, this effect
was significant during 1%t year only (r = -0.735) and
insignificant in the 2"¢ one, whereas mean per-
centage of relative humidity had positive insignifi-
cant effect during both years.

Table 1. Results of statistical analysis for the effect of the three main weather factors, two
weeks earlier on the seasonal flight activity of S. cretica moths during the main pe-
riod of activity at sugarcane plantation in El-Mattana Agricultural Research Station,

Qena Governorate during 2005/2006

Simple co.rrelatlon Partial regression ANOVA
and regression values values
Factor
r breg.ts.e P.reg.ts.e t EV F
9-%s value -1€g. =S value % Value
Mean max. temp. -0.098 -20x7.1 0.28 88+79 1.12
Mean min. temp. -0.442 -8.6+6.2 1.39 -21+8.7 -2.44" 51.6 213
Mean R.H. (%) -0.125 -0.91+26 0.36 -45+ 2.6 -1.74
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Table 2. Results of statistical analysis for the effect of the three main weather factors, two
weeks earlier on the seasonal flight activity of S. cretica moths during the main peri-
od of activity at sugarcane plantation in El-Mattana Agricultural Research Station,

Qena Governorate during 2006/2007

Simple cor.relatlon Partial regression ANOVA
and regression values values
Factor
r breg.£s.e P.reg.ts.e t EV F
g.%s. value -f€g-=s. value % value
Mean max. temp.  0.101 0.81+2.8 0.29 3.8+1.3 2.84
Mean min.temp.  -0.023 -0.20+3.02 0.07 -4.1+1.3 310" 667 4.0
Mean R.H. (%) -0.323 -294+3.10 0.96 -2.3+3.2 -0.71

Table 3. Results of statistical analysis for the effect of the three main weather factors, two
weeks earlier on the seasonal flight activity of C. agamemnon moths during the main
period of activity at sugarcane plantation in ElI-Mattana Agricultural Research Station,

Qena Governorate during 2005/2006

Simple co.rrelatlon Partial regression ANOVA
and regression values values
Factor
r breg.ts.e t bts.e t EV F
9.8 value o value % value
Mean max. temp. -0.486 -3.06 £ 1.94 1.57 0.04+23 0.13
Mean min. temp. -0.735" -4.45+1.45 3.06" -55+£25 -2.16" 57.7 2.72
Mean R.H. (%) 0.273 0.62 £0.77 0.80 -0.05 £ 0.07 -0.72

Table 4. Results of statistical analysis for the effect of the three main weather factors, two
weeks earlier on the seasonal flight activity of C. agamemnon moths during the
main period of activity at sugarcane plantation in El-Mattana Agricultural Research
Station, Qena Governorate during 2006/2007

Simple co.rrelatlon and Partial regression ANOVA
regression values values
Factor
r breg.ts.e t bts.e t EV F
g.%s. value - value % value
Mean max. temp. -0.358 -0.92 £ 0.85 1.08 6.8+55 1.24
Mean min. temp. -0.437 -1.19 £ 0.87 1.37 -8.8+5.6 -1.58 44.1 1.58
Mean R.H. (%) 0.065 0.19+1.03 0.18 -0.07+1.3 -0.50
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Also, these results showed that the combined
effect of the three main weather factors were re-
sponsible on the changes in the seasonal activity
of C. agamemnon moths for 57.7% and 44.1%
explained variance for 15t and 2™ year, respective-
ly. The F values were insignificant for both years.
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