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Introduction 

Lepidopteran stemborers are generally considered to be the most 
important group of insect pests that attack maize, sorghum and sugarcane 
in many areas of the world. In eastern and southern Africa, there are 
several important species. Correct identification of the stemborers 
occurring in an area is the first step to•Nards developing an appropriate 
pest management strategy. 

The objective of this publication is to provide agricuJtural scientists and 
extension workers ·with a simple, user-friendly taxonomic key to allow 
the rapid identification of larvae of the major sternborer species found in 
maize, sorghum and sugarcane in eastern and southern Africa. Fact sheets 
which summarise information on the geographic distribution, biology, 
host plant records, and economic importance of the stemborers are also 
included. Additionally, brief sections on collecting, rearing and 
preservation of stemborers are provided to facilitate sampling and 
identification. 
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Key to the larvae of common stemborers 
· in eastern and southern Africa: 

Busseola fusca, Sesamia calamistis, S. cretica, 
Chilo parte/Ius, C. orichalcociliellus, C. 
sacchariphagus and Eldana saccharins 

Crochets on ventral prolegs in a circular pattern 

"" go to page 4 

Crochets on ventral prolegs arranged in a linear pattern 

"" go to page 7 
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Lateral pinaculum 

Lateral pinaculum on prothorax anterior to spiracle 

"" Eldana saccharina 

Spiracle 

Lateral pinaculum 

lateral pinaculum on prothorax ventral to spiracle 
. ~ 

go to page 5 
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Small asetose tobercles 

Dorsal asetose tubercles 

On mesothorax and usually metathorax an additional small asetose 
tubercle, anter·ior to the large dorsal asetose tubercle 

~ 
Chilo orichalcociliel/us 

No additional small 
dorsal asetose tubercle 

No asetose tubercle on mesothorax and metat:horax 
anterior to the large dorsal asetose tubercle ..., 

go to page 6 
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Lateral asetose tu beroJes on the first to the seventh abdominal segment 
~ 

Chilo partellus 

lateral asetose tubercles on abdominal segment absent 

"" Chilo sacchariphagus 
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Angle between setae D2, 01 and SD1 usually less than 120° 
+ 

Busseola tusca or Sesamia cretica 

Angle between setae 02, D1 and S01 usually more than 140° 
+ 

Sesamia calamistis 

If you find a stemborer larva that does not fit this key, you may mail the 
larva to: 

Biosystematics Unit 
International Centre of Insect Physiology and Ecology (ICIPE) 

P.O. Box 30m, Nyayo Stadium, Nairobi, Kenya 
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Fact sheets 

Chilo partellus (Swinhoe) 

Common name: Spotted stemborer 

Family : Crambidae 

Eggs Larva 

Host reco.rds 

Adult 

Maize, sorghum, rice, sugarcane, Eleusine coracana, Hyparrhenia rufa, 
Panicum nmxinwm, Pennisetum purpureum, Rottboellia compressa, Sorghum 
verticiJiijlorum, Vossia cuspidata (Bleszynski, 1970), Cenchrus ciliaris, Coix 
lacryma-jobi, Dachjloctenium bogdanii, Echinodlloa haploclnda, Echinoclrloa 
pyramidalis, Hyparrhenia filipenduln, Hyparrlrenia pilgemna, Hyparrhenia rufa, 
Panicum deustum, Panicum maximum, Pennisetum purpureum, Pemtisetwn 
trachyphylhtm, Phragmites sp., Rottboellia cochinchinensis, Setaria incrassnta, 
Sorglrum anmdinaceum, Sorghum vesicolor, Sorghum vulgare var. sudmzense, 
Sporobolus marginatus (Khan et al., 1997). 

Geographic records 

Chilo partellus is native to Asia where it is considered to be a pest of maize 
and sorghum . It was first reported in Africa in 1930 in Malawi, and has 
since spread to most countries in eastern and southern Africa, including 
Ethiopia, Kenya, Malawi, Mozambique, Somalia, South Africa, Sudan, 
Tanzania, Uganda (CAB, 1977), Botswana, Swaziland, Zimbabwe (Sithole, 
1990), Cornaro Islands, Madagascar (Bieszynski, 1970~ De1obel, 1975) and 
Lesotho {Ebenebe etal., 1998). Additionally, recent samplings conducted 
by ICIPE and/ or national programmes have found C. partellus in Eritrea, 
Zambia, Zanzibar and Somalia (unpublished). 

Using geographic information system (GIS) software, Overholt et al {2000) 
have predicted its eventual distribution, which includes several countries 
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oPotential zones 
• Sample sites 

Zones gener.1ted from 
.absolutt: .;Jnnu;al minimum 
~nd m:uimum values in all 
sample sites for the following 
ccologial parameters: 
J. .Ek!7>11i<JII 
l . Prcc1pitntiou 
3 • .E~II!polrauspimtioll 

4.. Millimum '""'I'<TIJturt 
5. M11rimomo '""'lrualurt 

Potential Chifo parte/Ius zones in Africa 
(see page 10 for notes on species distribution maps) 

25N 

lOS 

U~. 

in West Africa. However, as far as is currently known, C. pnrtellus has not 
yet invaded West Africa. 

Economic importance 

Chilo parte/Ius is considered to be the most important stemborer in most 
low to medium elevation areas of eastern and southern Africa. Yield losses 
in maize of 18% were attributed to C. pnrtelhts and C. orichalcociliellus in 
the southern coastal area of Kenya (Warui and Kuria, 1983), and 50% in 
southern Mozambique (Sithole, 1990). Losses of 2-88% due to C. pnrtellus 
have been reported in sorghum (Seshu Reddy, 1988). Recent evidence 
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suggests that C. pnrtellus is increasingly becoming a pest in higher 
elevation areas as well (Kfir, 1997). 

Biology 

Adults emerge from pupae in the late afternoon and early evening and 
are active at night. During the day they rest on plants or plant debris. 
Females mate soon after emergence and oviposit on two to three 
subsequent nights, in batches of 10-80 overlapping eggs, on the upper 
and undersides of leaves, mainly near the midribs. Some eggs are also 
laid on the stem. Adults live for about 2-5 days and do not normally 
disperse far &om emergence sites. Eggs hatch in the early rooming (06:00-
08:00 h), 4-8 days after being laid, and young larvae ascend plants to 
enter the leaf whorls, where they start to feed. Older larvae tunnel into 
stem tissue, and after feeding for 2-3 weeks, pupate in the stems for 5-12 
days. Under favourable conditions, the life cycle is completed in 25-50 
days, and five or more successive generations may develop during a single 
maize growing season. In cold and/ or dry condi.tions, larvae may enter a 
resting stage (diapause) in stems, stubble and other crop residues, where 
they spend up to 6 months before pupating when favourable conditions 
return during the next growing season. However, part of the stemborer 
population may remain active in ·wild grasses during dry seasons. 

Specit'S distributio11 mnps 

The species distribution maps (except that .for Clrilo sncclrnriplrngr1s) were generated using 
geographic information system (GIS) software. Gee-positioned data on species occurrence, 
from our own sampling data and from the literature, were used to characterise the 
environment where each borer species was found. GIS was then used to interpo!a te beyond 
the sampling locations to locate aU areas which shared similar environments. The potential 
distributions of the native stemborers, Busseola fuscn , Sesamin cnlnmistis a nd C. 
oricJmlcocilieiiHs, are only shown for eastern and southern Africa. This is because there is 
evidence that the environments where these species are found in West Africa, are not the 
same as those they inhabit in the eastern and southern parts of the continent. Thus, 
extrapolating beyond our data set would have led to erroneous predictions. No map was 
induded. for Eldarrn sac:claarirra due to a paucity of gee-positioned data on this species. For 
the invasive species Chilo pnrlellus, we included West Africa in the prediction, even though 
there are no reliable records of C. par tell us occurring in that part of the continent. However, 
as an invasive species which is still spreading in Africa, we felt that it would be useful to 
indicate those areas of West Africa that may be favourable to the eventual establishment of 
C. partcllus. The map for C. sncclrnriplrngus indicates the only location (Mafumbisse Sugar 
Estate) that this species has been found on mainland Africa. 
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Chilo orichalcociliellus (Strand) 

Common name: Coastal stemborer 

Family: Crambidae · 

Eggs Larva Adult 

Host records 

Maize, sorghum, E/eusine coracana, sugarcane, Panicum maximum, 
Pennisetwn purpureum, Sorghum arundinaceum. Comparative studies 
conducted by Ofomata et al. (2000) indicated that more C. orichalcociliellus 
than C. par tell us survived in Pamcwn milximum and Pennisetum prlrpureum. 

Geographic records 

Kenya, Tanzania, Malawi, Madagascar, South Africa, Zimbabwe, and the 
Democratic Republic of Congo (Bleszynski, 1970). In Kenya, the 
distribution of C. orichalcociliellus is limited to the lowland coastal area. 

Economic importance 

Formerly considered to be an important pest of maize and sorghum in 
southern coastal Kenya, there is evidence that this species has been largely 
displaced by C. partellus in this area (Ofomata et aJ., 2000). 

Biology 

Similar to that of C. partellus. Recently conducted comparative studies 
have shown that C. partellus has certain competitive advantages over C. 
oricltalcociliellus. Population growth of C. partellus was higher than that of 
C. oric1IalcociliellrJs on maize, sorghum and some wild hosts (Mbapila, 1997; 
Ofomata et al., 1999a, 2000). AdditionallY- diapause terminated faster in 
C. partellus than in C. oridwlc-ociliellus (Ofomata et al., 1999b). These 
differences may partly explain the displacement of C. oriclwlcociliellus by 
C. partellus in coastal Kenya. 
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- Potential z.ones 
• Sample sires 

Zones generated from absolnte 
annual minimum and maximum 
values in all sample sites for the 
following ec:ologlca.l para.mel:er.;: 
I . Ell't\?liDII 
2. Pr<!dpilnliou 
3. E.wpotro"ll!Spimliorl 
4. Mir1imum 1£mpualurc 
5. ,\.fnximnm lempemluro 

Kenya 

................ ............... .... ~9.~~~1!~. 

Tanzania 

10 s 

N 205 ··-.. ··-... ·-·A·-.. ··--.. ··-........ . 

Potential Chilo orichalcociliellus zones in eastern Africa 
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Busseola fusca Fuller 
Common name: African maize stemborer 

Family: Noctuidae 

Host records 

Maize, sorghum, pearl millet, finger millet, sugarcane, Hyparrhenia rufa, 
Panic11m maximum, Pennisetum purpureum, Plrragmites sp., Rottboellia 
exaltatn, Sorghum arundinaceum, Sorghum verticilliflorum (Harris and 
Nwanze, 1992), Echinoc111oa pyramidalis, Hyparrhenin cymbaria, Hyparrhenia 
pilgermw, Hyparrhenia nifa, Panicum deustum, Panicum ma:-.:imum, Pennisetum 
purpureum, Peunisetum trnclrypltyllrml, Rottboellia cochinchinensis, Setaria 
incrassata, Setaria sphacelato, Sorglmm arundinaceum, Sorghum vesicolor, 
Sorghum vulgare var. sudanense, Sporobolus marginatus, Sporobolus 
pyramidalis, Tripsncwn laxum, Typha domingensis (Khan et al., 1997). 

Geographic records 

Busseola fusca is distributed widely throughout sub-Saharan Africa. 
Populations in eastern and southern Africa appear to be adapted to 
different environments from those in West Africa. In the eastern and 
southern parts of the continent, B. fusca is restricted to mid- and high­
elevation areas (>600 m ), whereas in West Africa, the same species is found 
at all elevations, but is most abundant in the drier savanna zone. Country 
records include Angola, Benin, Botswana, Burkina Faso, Cameroon, 
Ethiopia, Ghana, Guinea, Cote d'Ivoire, Kenya, Lesotho, Malawi, Mali, 
Mozambique, Nigeria, Rwanda, Sierra Leone, Somalia, South Africa, 
Swaziland, Tanzania, Uganda, Zaire, Zambia and Zimbabwe (Harris and 
Nwanze, 1992). 

Economic importance 

ln the mid- and high-elevation areas of eastern and southern Africa, B. 
fusca is often the most seri.ous stemborer of maize. Yield losses have been 
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estimated to be about 12% for every 10% of plants infested (Harris and 
Nwanze, 1992). In Burundi, B. Jusca occasionally caused yield losses of 
30-50% (Muyango, 1987). In Zaire, losses of 8-9% in early-planted maize, 
and 22- 25% in late-planted maize have been reported. In Cameroon, 
Cardwell et al. (1997) reported grain weight loss as 4.6 g per borer in 
lowland fields and 8.7 g per borer in highland fields. 

- Potential2ones 
• Sample sites 

Zones generated from absolu1e 
annual minimum and m.1xi.mum 
values in all sample si tes for lhe 
following ecological parameters: -­
l . Eleu.7liorJ 
2. Prtcipillllian 
J . Ei.\'lpolnmspinrlion 
4. Miniorwm tempcl'lllurc 
5. J\ofaximwn tonpcrotfrur 

20N 

lON 

---------------.- -- -~~~!'?~---

10S 

20 s 
Cl 

305 

Potential Busseola tusca zones in eastern and southern Africa 
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Biology 

The female lays several hundred eggs in batches of 30-50, inserted beh..,een 
the sheath and the stem. Incubation lasts about 1 week. After hatching, 
the larvae feed on the young blades of the leaf whorl and then, suspended 
from silk strands, spread to neighbouring plants. They penetrate the stems 
by boring through the whorl. base. Generally, they destroy the growing 
point and tunnel downward . After passing through six to eight stages in 
30-45 days, they chew an outlet for the adult and pupate in the tunnel. 
Pupation lasts 10-20 days. Up to four generations are produced per year. 
At the end of the rainy season, larvae of the last generation enter diapause 
in maize and sorghum stubble or in wild grasses. They pupate a few 
months later, just before the start of the following rainy season. 
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Sesamia calamistis Hampson 
Common name: Pink stemborer 

Family: Noctuidae 

Eggs Larva 

Host records 

Adult 

Maize, sorghum, finger millet, rice, sugarcane (Nye, 1960), Andropogon 
sp., Cenclm:lS ciliaris, Coix lacryma-jobi, Ecltinochloa hnploclada, Ediinochloa 
pyramidalis, Hyparrltenia filipendula, Hyparrhenia rufa, Pa.nicum maximum, 
Pennisetum purpureum, Phragmites sp., Setaria splwcelata, Sorghum 
anmdinaceum, Sorghum vesicolor, Sorghum vulgare var. sudanense, Tripsactmz 
l11Xum, Vossia spp., Cyperus distans, Cyperus immensis, Cyperus papyrus, Typha 
domingensis (Khan et al., 1997). 

Geographic records 

Sesamia calnmistis occurs throughout most of tropical Africa. Country 
records include South Africa, Zimbabwe/ Malawi, Uganda, Tanzania, 
Kenya, Zanzibar, Madagascar, Mauritius, Reunion, Angola, Nigeria, Cote 
d'lvoire, Cameroon, ~negat Gambia, Ghana (Tams and Bowden/ 1953), 
Mozambique (Cugala ~tal., 1999), Ethiopia (Gebre-Amlak, 1985}, Eritrea 
and Zambia (unpublished). 

Economic i~portance 

In eastern and southern Africa, S. calamistis is of only moderate 
importance. Although it has a very wide distribution, densities are 
typically low. In contrast, S. calmnistis is considered to be a very damaging 
borer in West Africa (Bosque-Perez and 5chuJthess, 1998). 

Biology 

1n 3-5 days/ the female lays up to 350 eggs, deposited in batches of 10-40. 
The eggs are arranged in two to four contiguous rows and inserted 
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- Pollmtial zones 
• Sample sites 

Zones g.eneratcd from ~ bsolutc 
annual minimum and maximum 
values in all sample sites for !he 
following ecological paromelers: 
1. ElroafiorJ 
2. Pw:ipifnlioJP 
3. E~10pqJnmspimtiorJ 

.f.. Minimum telfJpcraturc 
5. M«.rirmrm fronp~rallrre 

ION .. ....... ... ..... 

···········-·--·····-~':'~!~! ... 
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0 
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Potential Sesamia calamistis zones in eastern and south em Africa 
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between the lower leaf sheaths and stems. Several hours after hatching, 
the larvae leave the oviposition site to penetrate the stems either directly 
or after feeding on the leaf sheath. During the larval stage, which lasts 
30-60 days, depending on climatic conditions, and usually involves five 
to six moults, larvae may successively attack a number of yow1g stems. 
Only one immature larva is observed per young stem or tiller. Pupation 
general1y takes place in the stem, rarely between the sheath and stem. 
The pupal period lasts 10-12 days at 25 °C. Under tropical conditions 
five to six generations are completed in a year. Sesmnia calamistis breeds 
throughout the year without a diapause. 

Sesamia calamistis larva feed ing in maiz.e stem 
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Sesam.ia cretica Lederer 

Common names: Ourra s temborer, pink stem borer 

Family: Noctuidae 

Adult 

Host records 

Sorghum, maize, sugarcane, oats, wheat, rice. 

Geographic records 

Morocco, Egypt, Sudan, Somalia (Tams and Bowden, 1953) and extreme 
northern Kenya (Nye, 1960). Outside of Africa it occurs in the south and 
""est Mediterranean, Yemen, Crete, India, Sri Lanka and Thailand (Tams 
and Bowden, 1953). 

Economic importance 

A major pest of sorghum, and to a lesser extent maize. Also considered to 
be an important pest of sugarcane in Sudan (EI Amin, 1984). 

Biology 

Presumably similar to that of S. caJanristis. 
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Eldana saccharina (Walker) 

Common nam.e: African sugarcane stemborer 

Family: Pyralidae 

Eggs Larva 

Host records 

Adult 

Sugarcane, maize, rice, sorghum, Panicum maximum, Pemrisetum 
pu rpu reum, Phragmites sp., Rottboefl in co chi nclri nensis, Sorglu1 m 
anmdinnceum, Sorghum vesicolor, Sorghum vulgare var. sudm1ense, Cyperus 
distnns, Cyperus immensis, Cypems maculalus and Cyperus papyrus {Khan 
et al., 1997). 

Geographfc records 

V\'lde distribution in sub-Saharan Africa including Burundi, Chad, Ghana, 
Kenya, Mozambique, Nigeria, Rwanda, Sierra Leone, Somalia, South 
Africa, Tanzania, Uganda and Zaire (Maes, 1998). 

Economic importance 

In southern Africa, E. sacchari11a is considered to be a serious pest of 
sugarcane (Atkinson, 1980). In eastern Africa, E. sacdmri11a attacks maize, 
but usually towards the end of the growing season, and is generally not 
considered to be a major pest. In West Africa, E. sacdrarina is a pest of 
maize and sugarcane. Bosque-Perez and Mareck (1991) found that even 
though E. saccharina attacks maize plants ]ate in the growing season, 
damage can be as high as 20%. 

Biology 

Atkinson (1980) published a detailed account of the biology, distribution 
and natural hosts of this species in Natal, South Africa .. Girling (1978) 
reported similar studies in Uganda, and Sampson and Kumar (1985) have 
studied this species in Ghana. Females lay batches of 50-100 eggs on dry 
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leaves at the bases of plants, which may partly explain the tendency of E. 
sacclrarina to infest mature crops. Eggs hatch after about 6 days and the 
young larvae feed externally on epidermal tissue before penetrating the 
stems. The length of larva] development is variable and may take up to 2 
months. Larvae pupate within the stems. Up to six generations may 
develop in a year and there is no larval diapause. 
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Chilo sacdzariphag~ts {Bojer) 
Common names: Spotted sugarcane borer, spotted stemborer 

Family: Crambidae 

Eggs Larva Adult 

Host records 

Sugarcane, rarely maize (Williams, 1983), wild Sncclrnrum spp. (Kuniata, 
1994), Miscn11tlws sp. (Cheng, 1994). 

Geographic records 

Clrilo sncchariplmgus is southeast Asian in origin, occurring in India, 
Thailand, Taiwan, Vietnam, Mainland China, Japan (Okinawa), 
Philippines, Malaysia, Sd Lanka (dleng.l994), Papua New Guinea, Java, 
Indonesia and Bali (Kun:iata, 1994). It is also present in the Indian Ocean 
islands of Madagascar, Mauritius and Reunion; it is thought to have been 
introduced into Mauritius and Reunion from Java in 1850 (Williams, 1983; 
Goebel, 1999). In 1999, it 1;vas confirmed attacking sugarcane on an estate 
at Mafambisse (342 10'E; 19S! 20'S), Mozambique f.V'.'ay and Turner, 1999), 
although its presence on this estate had been recorded in lmpublished 
reports as early as 1989 (van Rensburg et al., 1989). 

Economic importance 

In its area of origin C. sncclurriphagus is well controlled by numerous 
parasitoids (Cheng, 1994; Kuniata, 1994). ln the Indian Ocean islands it is a 
major pest of sugarcane (vV"uliams, 1983), and has been the target of an 
intensive biological control programme in rvraurit:ius (Williams, 1983; 
Ganesha.n and Rajabalee, 1997) and Reunion (Vercambre, 1993; Goebel, 1999) 
for many years. At Mafambisse Sugar Estate in Mozambique (6410 ha), 
annual losses due to this borer are currently estimated at behveen 14,000 
and 35,000 tonnes of cane per ha (Turner, 1999).ln Reunion, losses of 30 to 
40 tonnes of cane have been measured in heavy infestations (Goebel, 1999). 
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Biology 

Chilo saccharipltagus adults mate at dusk on the night of their emergence 
(WilUams, 1983). Females Jay between 200 and 850 eggs in batches of 18-
30 in 2 to 3 parallel rows next to the midrib of green leaf blades, generally 
on the upper surface, but sometimes also on the abaxial surface about 
halfvvay along the leaf blade (Williams, 1983; Cheng, 1994; Kuniata, 1994). 
First instars bore into the spindle, through the leaf midrib and leaf blades, 
and sometimes scarify the leaf surface. Larval peaks generally occur 
during early cane growth (from 3 to 7 months). All larval stages can be 
found in all the internodes from the bottom to the top of the stalk, 
depending on the period of attack and the time of survey (Goebel, 1999). 

Larvae ready to pupate cut an exit hole in the stalk rind, and then pupate 
in the stem near the exit hole (Williams, 1983; Kuniata, 1994). They do not 
spin a silken cocoon before pupation. The insect is multivoltine, breeding 
throughout the year, with 3 to 4 generations per annum. In Reunion, Life 
table studies show that C. snccharipiJagus is more Likely to develop large 
populations in the lowlands of the island, where temperature exceeds 20 oc 
nearly all year round (optimum temperature for development of C. 
sacdmriphagus is 26 °C) (Goebel, 1999}. 

Known distribution of Chilo sacchariphagus in Mozambique 
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Damage symptoms 

Stemborers damage plants by feeding on 
the leaves, in the stems and on the cobs. 
Early instars of Chilo spp. and Busseola 
Jusca typically migrate from the 
oviposition site to the whorl where they 
feed for the first two or three instars on 
yoW1g succulent leaf tissue. 'Ibis type of 
feeding is characterised by 'pin holes' 
and 'window panes'. Pin holes are a 
linear series of small holes created when 
larvae chew horizontally through developing leaves in the whorl. The 
damage becomes quite evident as the leaves mature and expand out of the 

whorL \"Iindow panes refer to early larval feeding 
in which the larvae do not completely chew 
through the leaf but leave a thin layer of 
transparent leaf epidermis. 

Early instar feeding by Sesamia spp. and Efdmza 
sacclrarinn is not usually in the whorl. Sesamin spp. 
feed for a few days in the leaf sheath {between 
the leaf and the stem) and then tW1neL into the 
stem. Eldana saccharina larvae migrate from the 
oviposition site and spread out on the leaves 
where they tunnel in leaf tissue near the midnb. 

From about the third instar, Chilo spp., Bt1sseoln 
Jusca and Eldana snccharina bore into the stem 

where they feed until pupation. Sometimes larvae bore directly into the 
stem from the whorl and may cause a kind of damage referred to as 
'deadheart' where the growing point of the plant is killed. In sugarcane, C. 
sncdrnriplmgus larval feeding in young plants can cause side shooting. The 
entrance holes chewed by larvae when entering the stem can often be seen, 
and in moist plants may be accompanied by frass flowing from the hole. 

Prior to pupation, stemborer larvae 
chew an exit hole for the emergence of 
the moth. The hole is sometimes referred 
to as a 'window' because it is not chewed 
completely through the stem but leaves 
the transparent leaf epidermis. In 
reproductive stage maize, stemborers 
may be found feeding in the cobs and 
tassels. 
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Sampling stemborers in 
maize or sorghum fields 

Sampling of stemborers may be conducted for a variety of reasons: 
• to estimate the density of borers in a field or area, 
• to estimate the proportion of plants infested, 
• to determine the species composition of the borers, or 
• to determine the age distribution of the borers. 

Often, information on more than one of these objectives is desired. It is 
important to determine which type of information is needed before 
starting to sample so that the sampling methods are properly designed 
to provide the desired information. 

Stemborers are typically sampled by examining whole plants. If 
information on the proportion of plants infested in a field or area is needed, 
then it may be possible to simply examine a number of plants for external 
signs of infestation, without disturbing the p lants. However, if an estimate 
of densi~ or information on the species composition is needed, then 
destructive sampling is necessary. Destructive sampling involves 
removing the plant from the soil and carefuUy dissecting the plant to find 
all the borers. Stemborers may be found in aU above-ground parts of the 
plant. However, eggs will be found mostly on the leaves and stems 
(Pyraloidea) or between the leaf sheaths and the stem (Noctuidae). Early 
instars tend to migrate to the plant whorl, and later instars are mostly 
fow1d feeding internally in the stem. Pupae are also most common! y found 
in the stem. Adul.ts are most often sampled with light or pheromone traps. 
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Rearing stemborers for identification 

At times it may be necessary to rear field-collected s temborers to a later 
life stage to facilitate identification. Small firs t and second instars are 
difficult to identify, and some species can only be positively identified by 
examining the ad u Its. The sim pies t way to rear field -collected material is 
to place the insect on the same diet from which it was collected in a clean 
container. The diet could be leaves, stems or cobs. If small larvae are 
collected from the whorl of maize plants, they should flrst be reared on 
whorl materiat and then p.laced on maize stems once they become third 
instars. Any small glass or plastic container which is aerated by making 
holes in the lid, or replacing the lid with screen or loosely woven cloth, is 
adequate. The important thing is that the container is clean. The diet must 
be changed every couple of days to avoid the build up of microbial 
contaminants. 

Preservation of larvae 

Stemborer larvae are collected live and brought to the laboratory in the 
stems in which they were collected. Some larvae can be kept for rearing 
to adults. Others are killed and preserved for study. Larvae should always 
be preserved in fluid. Stemborer larvae tend to turn black once killed. To 
prevent this, the larvae are dropped live in water that has just come off 
the boil, and left there for a few minutes. They will stretch to their full 
length and retain their natural colour. Afterwards they are transferred to 
70-80% ethyl alcohol to which a little glycerine is added. 

If some larvae from a collection are reared to the adult stage, correct cross­
references must be kept. When doubts exist in the identification of iarvae, 
the adults may provide the necessary characters for species identification. 
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Shipment of specimens for identification 

It may be necessary to ship larvae or adult moths for identification. If so, 
always include the full data with the specimens: country, province, locality, 
date of collection, collector and host plant. 

Larvae are shipped in small vials containing some alcohol. Labels included 
in the vial are written with Chinese ink or pencil. 

Adult moths are usually pinned or preserved in small envelopes. This 
material is very fragile and requires precautions to prevent damage when 
sending through the mail. Moths in envelopes can be sent in a small box 
between some layers of cotton. Pinned moths are placed in a small box 
and every moth is prevented from moving by adding additional pins. 
Detached abdomens are kept in gelatine capsules attached on the pin of 
the specimen. The small box "vith specimens is placed in a larger box 
with polystyrene chips to prevent shocks during transport. For customs 
purposes, attach a label: 

D.r ied Insects 
.For Scientific Purposes Only 
No Commercial Vallie. 

Larvae and moths can be mailed for identification to: 

Biosystematics Unit 
International Centre of Insect Physiology and Ecology (lOPE) 
P. 0. Box 30772, Nyayo Stadium 
Nairobi, Kenya 

Tel: +254 (2) 861680-4 
Fax:+254(2)860110/803360 
E-mail: biosys@idpe.org 

27 



References 

Atkinson, P.R. 1980. On the biology, distribution and natural host-plants of 
Eldana sacclwrina Walker (Lepidoptera: Pyralidae). Journal of the 
Entomological Society of Southern Africa 43: 171-194. 

Bleszynski, S. 1970. A revision of the world species of Chilo Zincken 
(Lepidoptera: PyraHdae). Bulletin of the British Museum of Natural 
History, Entomology 25: 101-195. 

Bosque-Perez, N. A. and F. Schulthess, 1998. Maize: West and Central Africa, 
pp. 11- 24. ln A. Polas.zek (ed.) African Cereal Stem Borers: Economic 
Importance, Taxonomy, Natural Enemies and Control. CAB International, 
Wallingford, Oxon, UK. 

Bosque-Perez, N. A. and J. H . Mareck, 1991. Effect of the stem borer Eldmw 
sacchari1ra (Lepidoptera: Pyralidae) on the yield of maize. Bulletin of 
Entomological Research 81: 243-247. 

CAB, 1977. Cllilo partellus (Swinh.) Distribution Maps of Pests No. 184 
(revised). Commonwealth Agricultural. Bureaux, Commonwealth Institute 
of Entomology, London. 

Cardwell, K. F., F. Schulthess, R. Nde.mah and Z. Ngoko, 1997. A systems 
approach to assess crop health and maize yield losses due to pests and 
diseases in Cameroon. Agriculture, Ecosystems and Environment 65: 33-
47. 

Cheng, W. Y., 1994. Sugar cane stem borers of Taiwan, pp. 97-106. In A.J.M. 
Carnegie and D.E. Conlong (eds). Biology, Pest Status and Control Measure 
Relationships of Sugar Cane Insect Pests. Proceedings of the Second Sugar 
Cane Entomology Workshop of the International Society of Sugar Cane 
Technologists. Mount Edgecombe, KwaZulu-Natal, South Africa. ISBN 
1-874903-10-7. 

Cugala, D., W. A. Overholt, D. Giga and L. Santos, 1999. Performance of 
Cotesia sesamiae (Cameron) and Cotesia flavipes Cameron (Hym enoptera: 
Braconidae) as biological control agents against cereal stemborers in 
Mozambique. African Crop Science Journal7: l-6. 

Delobel, A. 1975. Chilo oriclurfcccilie/lus Strand (Lepidoptera: Pyralidae ), foreur 
des tiges du sorgho et du mais a Madagascar ll. Premieres donnees 
biologiques. ORSTOM Series Biologie 10: 11-16. 

El-A.min, E. M. 1984. Relative susceptibility of seven sugarcane varieties to the 
stem borer, Sesamia cretica Led . under conditions of natural infestation at 
Sennar, Sudan. Beitrage ziir tropischen Landwirtschaft und Veterinarmedzin 
22:72- 77. 

28 



Ganeshan, S. and A. Rajabalee, 1997. Parasitoids of the sugarcane spotted 
bore,r, C. sacclrnriphagus (Lepidoptera: Pyralidae), in Mauritius. Proceedings 
of the South African Sugar Technologists Association 71: 87-:89. 

Gebre-Amlak, A. 1985. Survey of lepidopterous stem borers attacking maize 
and sorghum in Ethiopia. Ethiopian Journal of Agricultural Science 7: 15--
26. 

Girling, D. J. 1978. The distribution and biology of Eldmw sacclrnrina Walker 
(Lepidoptera: Pyralidae) and its relationship to other stemborersin Uganda. 
Bulletin of Entomological Research 68:471-488. 

Goebel, F. R. 1999. Caracteristiques biotiques du foreur de la canne a sucre 
Cllilo sacchariplmgus (Boje.r, 1856} (Lepidoptera: Pyralidae) a l'ile de la 
Reunion. Facteurs de regulation de ses populations et consequences pour 
la lutte contre ce ravageur. PhD thesis, Universire Paul Sabatier, Toulouse, 
France. 229 pp. 

Harris, K. M. and K. Nwanze, 1992. Busseola fusca (FuU.er), the African Maize 
Stem Borer: A Handbook of Information . Information Bulletin 33, 
International Crops Research Institute for the Semi -arid Tropics, Patancheru, 
India. 84 pp. 

Kfir, R. 1997. Competitive displacement of Busseola fusca (Lepidoptera: 
Noctuidae) by Chr1o partellus (Lepidoptera: Pyralidae). Annals of the 
Entomological Society of America 90: 619-624. 

Khan, Z. R., P. Chiliswa, K. Ampong-Nyarko, L. E. Smart, A. Polaszek, J. 
Wand era and M.A. Mulaa, 1997. Utilization of wild gramineous plants for 
the management of cereal stemborers in Africa. insect Science and Its 
Application 17: 143-150. 

Kuniata, L. S. 1994. Pest status, biology and effective control measures of sugar 
cane stalk borers in the Australian, Indonesian and Pacific Island sugar 
cane growing regions, pp. 8:>-96. lnA.J.M Carnegie and D.E. ConJong (eds). 
Biology, Pest Status and Control Measure Relationships of Sugar Cane Insect 
Pests. Proceedings of the Second Sugar Cane Entomology Workshop of the 
International Society of Sugar Cane Technologists. Mount Edgecombe, 
KwaZulu-Natal, South Africa. ISBN 1-874903-10-7. 

Maes, K. V. N.1998. Pyraloidea: Crambidae, Pyralidae, pp. 87-98.lnA. Polaszek 
(ed.)African Cereal Stem Borers: Economk Importance, Taxonomy; Natural 
Enemies and Control. CAB International, Wallingford, Oxon, UK. 

Mbapila, J. C. 1997. Comparative seasonal adaptation of Cotesia Jlavipes 
Cameron and Cotesia sesamiae (Cameron) (Hymenoptera: Braconidae) to 
Chilo partellus Swinhoe (Lepidoptera: Pyralidae) on the Kenya coast. PhD 
thesis. University of Dar-es-Salaam, Dar-es-Salaam, Tanzania. 

29 



Nye, I. W. B. 1960. The insect pests of graminaceous crops in East Africa. 
Colonial Research Study 31. Her Majesty's Stationery Office, London. 48 
pp. 

Ofomata, V. C., W. A. Overholt and R. I. Egwuatu, 1999a. Diapause 
termination of Clti/o partellus Swinhoe and Chilo oriclmlcociliellus Strand 
(Lepidoptera: Crambidae). Insect Science and Its Application 19: 187-191. 

Ofomata, V. C., W. A. Overholt, A. Van Huis, R. I. Egwuatu and A. J. Ngi­
Song, 1999b. Niche overlap and interspecific association between Cl1ilo 
parte/Ius and Clrilo orichalcociliel/us on the Kenya coast. Entomologia 
Experimentalis et Applicata 93: 141-148. 

Ofomata, V. C., W. A. Overholt, S. A. Lux, A. Van Huis and R.I. Egwuatu, 
2000. Comparative studies on the fecundity, egg survival, larval feeding 
and development of Chilo partellus (Swinhoe) and Cl1ilo orichalcociliellus 
Strand (Lepidoptera: Crambidae) on five grasses. Annals of the 
Entomological Society of America 93: 492-499. 

Overholt, W. A., J. M. Songa, V. Ofomata and R. Jeske, 2000. The spread 
and ecological consequences of the invasion of Chilo partellus (Swinhoe) 
(Lepidoptera: Crambidae) in Africa. http://www.icipe.org/invasive/ 
talks I stemborers. cfm. 

van Rensburg, G. D. J., T. W. Drinkwater, A. J. M. Carnegie, E. G. Eulitz 
and D. J. Rust, 1989. Stem Borers. In A. C. Myberg (ed.). Crop Pests in 
Southern Africa 4: 64-73. Bulletin 416. Plant Protection Research Institute, 
Department of Agriculture and Water Supply~ Pretoria. 

Sampson, M.A. and R. Kumar, 1985. Life histol'}~ development and behaviour 
of Eldnua sncchnri11a Walker on sugarcane in southern Ghana. Insect Science 
and Its Application 6: 135-143. 

Seshu Reddy, K. V. 1988. Assessment of on-farm }rield losses in sorghum 
due to insect pests. Insect Science and Its Application 9: 679-685. 

Sithole, S. Z.1990. Status and control of the stem borer, Chilo partellus S\ltfinhoe 
(Lepidop tera: Pyralidae) in southern Africa. Insect Science and Its 
Application 11: 481-488. 

Tams, W . H. T. and J. Bowden, 1953. A revision of the African species of 
Sesamia Guenee and related genera (Agrotidae: Lepidoptera). Bulletin of 
Entomological Research 43: 645-678. 

Turner, P. E. T. 1999. Agronomic Assessment Report, 27 January 1999. 
Acucareira de Mozambique, Caixa Postal 1121, Beira, Mozambique. 
(Unpublished Report). 

30 



Vercambre, 8 .1993. Equilibre actuel entre la canoe a sucre et ses ravageurs a 
l'ile de la Reunion (1979-1992}, pp. 49-58. In Cirad-Ca ( ed.) Compte rendu 
de 1' Atelier d'Entomologie Appliquee: Lutte inh~gree contre Ies ravageurs 
des cultures. 

Way, M. J. and P. E. T. Turner, 1999. The spotted sugarcane borer, Chilo 
sacclwriplwgus (Lepidoptera: Pyralidae: Crambinae), in Mozambique. 
Proceedings of the South African Sugar Technologists Association 73: 112-
113. 

Warui, C. M. and J. N. Kuria, 1983. Population incidence and the control of 
maize stalk-borers Chilo prrrtellr1s (Swinh.), Cl1ilo oriclwlcociliellus Strand 
and Sesamia calamislis Hmps. in Coast Province, Kenya. Insect Science and 
Its Application 4: 11-18. 

Williams, J. R. 1983. The sugarcane stem borer (Chilo sacclmriphagus) in 
Mauritius. Revue Agricole et Sucriere de I'ile Maurice 62: 5-23. 

General references 

Harris, K. M. and K. Nwanze, 1992. Bussw/a ft.rsca (Fuller), the African Maize 
Stem Borer: A Handbook of Information. Information Bulletin 33, 
International Crops Research Institute for the Semi-arid Tropics, 
Patancheru, India. 84 pp. 

Polaszek, A. (ed.), 1998. African Cereal Stem Borers: Economic Importance, 
Taxonomy, Natural Enemies and ControL CAB International, Wallingford, 
Oxon, UK. 530 pp. 

Th e African Stemborer Information System. http://www.i.cipe.org/ 
stemborers/ default.cfm. 

31 








