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ABSTRACT

The present investigation was carried out at Kafr EI-Sheikh region during
2008 and 2009 to survey lepidopterous stem borers on the main graminaceous weeds
as well as on the botanically-related economic crops. Graminaceous weeds were
found to harbor several lepidopterous stem borers at Kafr EI-Sheikh region. Common
reed (Phragmites australis Trin), harbored Sesamia nonagrioides Lef., Mythimna
crenulata Hampson., and Chilo luteellus Mosts., Torpido grass, (Echinochloa
stagninum Beauv.), harbored Sesamia wiltshirei Rungs and Chilo agamemnon Bles.,
while mat sedge (Cyperus alopercoides Rotth.), harbored Eldana saccharina Walk.

During the course of the current study three stem borers (Sesamia cretica
Led., Chilo agamemnon Bles. and Ostrinia nubilalis Hubn.) were recorded on the main
graminaceous crops; sugarcane, rice and maize. These borers hibernated from
November to April and were active during other months of the year.

Lepidopterous stem borers can be placed in three categories according to
time of dormancy: 1- Borers active all the year round and has no dormancy, e.g. S.
nonagrioides, 2-Borers which aestivate in summer, e.g., M. crenulate and S. wiltshiere
and 3-Borers which hibernate in winter, e.g., C. agamemnon, C. luteellus, S. cretica,
E. saccharina and O. nubilalis.

INTRODUCTION

The main graminaceous weeds at Kafr EI-Sheikh region namely; 1-
Common reed, Phragmites australis Trin, 2- Torpido grass, Echinochloa
stagninum Beauv. and 3- mat sedge, Cyperus alopercoides Rotth. (Zaki,
1991). They are aquatic, perennials and reproduce vegetative. Therefore,
they grow wildly and commonly in shallow ditches and canals and on banks
of deep canals. They cause little irrigation and drainage problems which can
easily be overcome by periodic mechanical removal and do not usually grow
amongst plants of economic crops.

Several investigators in Egypt (Jepson, 1954; Selmi, 1964 and El-
Tantawy, 1973) have reported the common reed as a host for S. cretica
which is known as a main pest of maize and sugar cane. The latter author
has further reported that Torpido grass is also a host for S. cretica and that
the three weeds: common reed, tropido grass and mat sedge act as hosts for
C. agamemnon which is a main pest of rice, maize and sugar cane.

In  Egypt, graminaceous plants, particularly sugarcane, rice,
Echinochloa stagninum and Acorus calamus L. plants, continued to carry the
infestation until the end of the season and the hibernating larvae were found
in all of these plants (Awadallah ,1972). Abd El-Rahman et al. (1983)
recorded five species of stem borers on the considered weeds this finding
contradicts reports of various authors.
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In Kenya, most cereal stem borers of maize and sorghum are
gradually polyphagous and have several graminaceous and other wild hosts
(Khan et al. 1997).

In the pest few decades, increased minimum temperature have
allowed several lepidopterous species to move from low elevations sites to
colonize sites at higher elevations that previously may have been too cold
and/or dry for their survival (Hill et al., 2002). This movement has been
decreased for a number of stem borer species including E. saccharina (Getu
et al., 2001; Talali et al., 2002; Tefera, 2004 and Webster et al., 2005).

This work is important in order to ascertain whether these weeds
actually contribute to propagation of pests of economic crops. Preliminary
dissection of the considered weeds have shown them to harbor lepidopterous
stem borers other than S. cretica and C. agamemnon. Therefore, the present
work was undertaken to survey and identify lepidopterous stem borers on the
considered weeds as well as on the botanically related economic crops, i.e.,
rice, maize and sugar cane and the population of the borers on these weeds
was estimated.

MATERIALS AND METHODS

1. Experimental field

The study was carried out at Kafr EI-Shiekh region during 2008 and
2009. The experimental field was chosen to suit the purpose of the study. It
was a ditch (about 4 feddans in area) at Sakha Agriculture Research Station.
Containing common reed and mat sedge, a passing by shallow canal
containing Torpido grass, and adjacent fields of rice, maize and sugar cane.
2. Sampling program:

Graminaceous weeds:

Samples were taken at about 15 days intervals in case of common
reed, while other weeds ,(tropido grass and mat sedge) were monthly sample
during two successive years (2008 and 2009). Plants in each sample were
randomly picked. Sample size was 50 plants/ host plant.

Graminaceous crops:

The study continued for one year on crops, 20 hills in rice, 20 plants
in either maize and sugar cane were collected at 15 days intervals.

Plants in each sample in both weeds and crops were dissected to
record the borers in their different live stages.

RESULTS AND DISCUSSION

Survey of the lepidopterous stem borers on weeds and crops:

During the course of the present study eight stem borers at Kafr El-
Sheikh region were recorded on the investigated graminaceous weeds and
crops namely; Sesamia nonagrioides Lef., Mythimna crenulata Hampson,
Chilo luteellus Mosts., Sesamia wiltshirei Rungs Chilo agamemnon Bles.,
Eldana saccharina Walk., Sesamia cretica Led. and Ostrinia nubilalis Hub
(Table,1).

As shown in Table (1), common reed harbored S. nonagrioides M.
crenulata, and C. luteellus, Torpido grass harbored, S. wiltshirei and C.
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agamemnon, while mat sedge harbored, E. saccharina but none of these
weeds harbored S. cretica. This finding contradicts reports of various authors
(Jepson, 1954; Selmi, 1964; El-Tantawy, 1973; Honsy et al.,, 1976 and
Hammad et al., 1976). Who claimed that these weeds act as host for S.
cretica and further suggested their removal as one of the control methods for
S. cretica. It seems that there has been a misconception that borers on
graminaceous weeds are S. cretica.

Table (1): List of stem borers and time of dormancy on the different
tested plants at kafr EI-Sheikh region.

The host plant
Weeds Economic crops
Timeof | < o |&
Stem borer dormancy | £ e § 3yl N g o
I 8 — o @ x © 5 @©
o o olg = n °©
(@] = S
Fam.: Noctuidae
Sesamia cretica Led. Winter - - - - + +
Sesamia nonagrioides Lef. - + - -] - - -
Sesamia wiltshirei Rungs Summer - + |- - - -
Mythimna crenulata Hampson Summer + - - - - -
Fam.: Pyralidae
Chilo agamemnon Bles. Winter - + | -] + + +
Chilo luteellus Mot. Winter + - |- - -
Eldana saccharina Walker Winter - -+ - + +
Ostrinia nubilalis Hub. Winter - - -] - + -

The close botanical relationship of maize and sugar cane with mat
sedge suggests that E. saccharina is more likely an indigenous species on
mat sedge that has been adapted maize and sugar cane as hosts. This
species has already demonstrated its potentiality as a pest outside Egypt.

In South Africa, Atkinson (1980) and Conlong (2001) listed the
indigenous host plants of E. saccharina and found them to be dominantly
sedges (Cyperaceae). Also, E. saccharina was recorded from two indigenous
grasses (Phragmites australis Trin. and Panicum maximum Jacqu.) and a
sedge, Cyperus articulates L (Conlong et al. 2007). choice-test experiments
conducted by Atachi et al. 2005 showed that the West African population of
E. saccharina preferred indigenous grasses (natural hosts) in the region to
crops. Conlong et al. 2007 added that E. saccharina preferred maize to sugar
cane for oviposition.

So, torpido grass was found to be the only weed to serve as
alternative host for C. agamemnon which is a main pest for rice, maize and
sugar cane. It thus, contributes to propagation of the pest.

Population fluctuation of stem borers.
On weed plants:

Figures (1&2) show numbers of either S. nonagrioides and M.
crenulata in different times of the year. S. nonagrioides was active all the year
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round and its numbers showed five peaks (in mid February, beginning of
April, mid May, early July and mid September in 2008). The same trend was
given in 2009 but in less numbers, thus indicating five generations per year.
However, M. cernulate aestivated (as full grown larvae) from May till
September in 2008, in the second year 2009 its aestivation was extended
until mid of October and therefore had only three generations per year (in
mid-February, late April and mid-November in 2008 but extended in late
November in the following year 2009. C. luteellus appeared in low numbers,
entered hibernation as full grown larvae from November till June and was
mainly active during August, September and October in the two years of
study.

Population density of either S. wiltshieri and C. agamemnon on
Torpido grass during 2008 and 2009 seasons was illustrated in Figures 3 and
4 . S. wiltshieri aestivated as full grown larvae during June, July and August
and its numbers manifested three peaks in mid-March, mid-May and late
December, thus indicating three generations per year. C. agamemnon
hibernated from November till May and was found in large numbers during
the two years of study its activity period was especially in the beginning of
July.

Moths of C. agamemnon emergence occur in late May and early
June. By this time, few fields of rice and maize would have been planted. So,
moth oviposit heavy on Tropido grass and the first generation develops,
mostly on this weed. Therefore, number of C. agamemnon on this weed was
highest in mid-July. Second generation moths emerging in late-July and
early-August would then go to the economic crops (rice and maize). Such
information could be utilized by directing the weed to serve as trap, this will
be followed by its removal and destruction in mid-July. Just prior to
emergence of second generation moths.

As shown in Figure(5) , E. saccharina population was recorded with
relatively high numbers on mat sedge. The borer was active from June till
October and inter hibernation from November till May.

All forenamed weed borers were formed to be host specific with the
exception of E. saccharina it was recorded on maize and sugar cane. So, it
seems to have the ability of becoming a serious pest of maize and sugar
cane in Egypt.

On the main crops:

Table (2) shows relative numbers of the different borers larvae in
sugar cane fields in 2009. The present results reveals that numbers of C.
agamemnon represented 47.2 % of the total number of the borers. E.
saccharina was found at 26.9 % of the total number of the borers but exceeds
that of S. cretica 25.9%.
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Fig. (1): Partial population curves of immature stages of certain stem
borers (Sesamia nonagrioides Lef.,, Mythimna crenulata
Hampson., and Chilo luteellus Mosts) on common reed during
season 2008
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Fig. (2): Partial population curves of immature stages of certain stem
borers (Sesamia nonagrioides Lef., Mythimna crenulata
Hampson, and Chilo luteellus Mosts) on common reed during
season 2009.
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Fig. (3): Partial population curves of immature stages of certain stem

borers [Sesamia wiltshirei Rungs (A) and Chilo agamemnon
Bles. (B)] on Torpido grass during season 2008.
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Fig. (4): Partial population curves of immature stages of certain stem
borers [Sesamia wiltshirei Rungs (B) and Chilo agamemnon
Bles. (B)] on Torpido grass during season 2009.
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Fig. (5): Partial population curves of immature stages of certain stem
borer, on mat sedge during 2008 (A) and 2009 (B) seasons.

With respect to maize crop: the obtained data (Table, 3) reveals that
maize harbored O. nubilalis which represented 90.1 % of the total borers
especially in Nily plantation in addition to S. cretica which represented by 7.1
% and C. agamemnon which came in the last arrange 2.8 %.

Maize and sugar cane were the only host for S. cretica while only
maize harbored O. nubilalis. Both borers hibernated from November to April
and were active during other months of the year.
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Table (2): Numbers of larvae of the different borers/ sample in sugar
cane field during 2009 season.

- No. of larvae of the different borers/ 20 plants
Examination date - - - -
Chilo agamemnon |Eldana saccharina| Sesamia cretica

July 15 10 14 6
30 12 7 8

Aug. 15 19 9 14
30 22 11 19
Sept. 15 27 17 9
30 20 8 7

Oct. 15 17 12 11
30 22 14 13

Nov. 15 30 10 12
Total 179 102 98

% 47.2 26.9 25.9

Table (3): Numbers of larvae of the different borers/ sample in maize
field during 2009 season.

S No. of larvae of the different borers/ 20 plants
Examination date - - — — -
Sesamia cretica | Ostrinia nubilalis | Chilo agamemnon

July 30 2 6 2
15 7 135 4

Aug. 30 9 128 3
15 12 100 2

Sept. 30 8 95 2
15 6 90 3

Oct. 30 7 86 3
Total 51 640 19

% 7.1 90.1 2.8

Data in Table (4) showed the percentage of dead hearts and white
heads /500 tillers. The most important symptoms of rice stem borer
infestation to rice plants. So, it could be concluded that C. agamemnon is the
main stem borer in rice field during investigation period.

Table (4): Mean percentage of dead hearts and white heads caused by
Chilo agamemnon larvae in rice field during 2009 season..

Examination date |Dead hearts/500 tillers (%) | White heads/500 tillers (%)
IAugust 15 61.27 26.33
30 66.66 22.00
September 15 58.67 24.20
30 53.23 25.33
October 15 49.72 23.07
30 45.32 21.22

In conclusion, lepidopterous stem borers of graminaceous plants can
be divided into three categories according to time of dormancy, e.g. 1. S.
nonagrioides active all the year round, 2. borers which aestivate (as full
grown larvae) in summer, e.g. M. crenulata and S. wiltshirei and 3. borers
which hibernate as full grown larvae in winter, e.g., C. agamemnon,
C. lutellus, S. cretica, E. saccharina and O. nubilalis.
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