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The world production of cowpeas Vigos waguigulats (L.) Walp.
is estimated to be 1,180,000 tons annually (F.A.0. 1970). About

710,000 tons, that is, 60% of this is produced in Nigeria. The
farmers in northern Nigeria grow about 80% of all the cowpeas
produced in Nigeria (Caswell, in press).

A wide variety of insect pests sre known to sttack various a
stages of cowpea in Nigeria (Booker 1963 and 1965s, Taylor 1963
and 1967b, Rabejs 1973 and Rabejs in press). Pre-harvest pests
can veduce yield of cowpea to less than 10X of the potential
(Rabeja, in press). Tuis loss is further aggravated in the store
by post-harvest pests (Caswell 1956, 1961 and 1968). Of the dif-
ferent insects known to attack cowpea, Marucyg tgstulalis (Geyer) is
considered to be one of the most serious pre~harvest pests in Mi~
geria (Sooker 1963 and 1965a; Taylor 1963, 1967b end 1968a; Taylor
and Ezedinma 1964; Aycade 1969 and 1974; and Rsheja 1973 and Rabejs,
in press). Studies in other African and non-African coustries have
supported this view.

A survey of literature on }. testulalis showed that considerable
asount of work on the biology and econcmic aspects of this insect
has been doune fia the southern part of Nigeria but little is known
about this insect in the northern half of the ecountry.



In northern Nigeria this insect is not seem during the dry
season from November to May whereas in southern part of Nigeria,
it breeds all the year round. There are at least two theories on
the whereabouts of M. testulalis during the dry season in northern
Nigeria. The first hypothesis is that towards the end of the
growing season, adults migrate south where they breed until the
commencement of the wet season when the raim bearing winds carry
them to the north. Another possibility is that the adults migrate
to wild legumes along dams and river banks where they breed siowly
during sdverse climatic conditions and move back to cultivated
legumes when conditions become favourable. Also the possibility
that the insect goes into diapsuse in the dry season cannot be
excluded.

Very little information is available on the seasonal distributiom,
1ife cycle, time of peak flight sctivity or its natural enemiss. In
addition to this, there has never been any study on the wild alterna-
tive host plants of Y. testulalis in Nigeria except for a single
mention by Taylor (1967b) who reported it on Crotglaria junces.
The role played by such wild hosts in the carry-over potential
during the dry season is likely to provide a better understanding
of the biology of Y. testulalis.

This study was undertaken to fill some of the gaps in our
knowledge in the biology, behaviour and the bionomics of this



{nsect in the northers pact of Nigeria. Dus to iinitations of
time and traveling fasilities, survey work was sarried out mainly
sroumd Zaria. All the experimsnts ware sondustad at ths Institute

texr Agricultural Resssrsh fazm at Sameru, Rarias.



II. LITERATURE SURVEX

Maruca tastulalis was first recorded as & pest of cultivated crops
by Diets (1914) ia Indonesia. Sioce then a number of reports from all
over the world have sppeared in the litersture. There seems to be only
one species of the genus Maruca that {s kaown Co cause damage to crops.
One other species not recorded im Nigeria but sometimes referred to in
the literature as attacking wild legumes Ls Maruca amboinalis (Feld.)
(Andrews 1916, and Gater 1925a and 1925b). Since there have bedfuno re~
ports of this insect after 1925, it is likely that it is the same as M.
sastulalis. In at least ome publication, this insect has besn reported
as Croghighera teatulalis (Geyer) (Femnsh 1947). However, Bennett (1960)
vhile referring to Fennsh's work has clarified this confusicn ia the
literature.

Geegraphical discribution and host range
A survey of literature on ). testulalis shows that it is fairly

widely distributed throughout the world. Six families of plaats comsisting
of twenty genera and thirty five species have been recorded as host plaats
of M. tantulalia. Twenty three species out of these thirty five are cul-
tivated. Over 80% of all the species of plants from which the moth has
been recorded beloug to the family Papilionacess. Amougst the wild
plants the genus Cratalaxia is the most widely distributed whereas most
of its cultivated hosts belong to the genera Rasselus and Yigoa. The
nanes of the host plants and the geographical locations where this insect
has been found are shown in Table 1.
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Blology

The first report on the biology of Y. testulalis appesred
in a paper by Diets (1914) ian Indonesia. There are considerable
differences in the biology and life cycle of this iusect in re-
ports frem diffeveat parts of the world. Duration of the whole
life cycle has been reported to be between 16 and 42 days. The
data from various reports on the blology of the insect is sum~
marized in Table 2.

Two orders of insects ifocluding seven families and twenty
five species have been reported as natural enemies of }f. testulalis.
Out of these twenty five species, elevea species are braconids while
seven are tachinids. Three species were recorded from family
ichoeusonidae. Only one species ecach is recorded in families
Chalcidae, Susenidae, Muscidae and Epbydridae. Also, of these
twenty five species, thirteen are recorded from Africa. In Mauritius,
Carribesn Islands, North Pacific and Asia, three, six, two and one
species respectively have been recorded. The family Braconidse is
the most widely distributed. Two helminths are also recorded as
natural enemies of M. testulalis. A commercial bacterial preparation
was found to be pathogeniec to the larvae of this fasect. The para-
sites vecorded from this insect are listed in Table 3.



Table 2. Blology of M. Esatulalis

Location of egge

Pupation site

o)

Flower buds

Diets (1934), Wolcote (1933),
um)tgy. enaai (1947),
Fennsh (1947) and Wyntger (1962)
Taylor (1963)

Bruner (1931) and Krishassurthy
(1936)

Bruner (1931) and Krishassurthy (1936)
Taylor (1967%)
Taylor (1967b) and Nyiira (1971)

Taylor (1967b) and Nyiirs (1971)

Taylor (1967h)
Nyiira (1971)
Mackie Caldwell (1943),

Fennsh (1947), Taylor (1967b) and
Nyiira 1))

Dlets (1914), mg:u.
(19632)

Caldwell (1945)
Fennah (1947)



Table 2. countinued
Authority
Pupation site Ia the pod Dietz (1914)
Between two pods Feunah (1947)
Length of 1 6 to 7 days Taylor (1967b)
period i 6 to 8 days Fennah (1947)
7 to 10 days Taylor (1963)
8 to 12 days Bruner (1931)
9 to 10 days Dietz (1914)
Duration adult 4 7 Bruner (1931)
1ife - Q:Sz Taylor (1967b)
Duration of life Taylor (1967h)

cycle

CER
gss
(34
111

Booker (1965a)
Dietz ({ﬂ) and Sesin (1971)
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Lesser Antilles

sauricius

Nigeria
wigeria

puerto Rice

Puerto Rico

esser Aatilles

Indonesia

Nigeria

Hawail




Ichneumonidae Eiphosoma snnulatum  Mauritius Moutia (1957)
(Cress.)
- y ;. Bennett (1960)
Chaleidae ovata Cuba Bruner (1935)
Say.
" " Leaser Antilles Fonnah (1947)
Eumenidae nasidens Hawaii Holdaway and Look
Latr. (1942)
Tachuidae - albincisa Cuba Bruner (1931)
. o Puerto Rico Leonard and Mills
(1931)
" " Lesser Antilles Femnah (1947)
" Hemivinthemia sp. Nigeria Booker (1965b)
" flocalis Cuba Bruner (1935)
" s sudinerva MNigeria Booker (1965b)
“ Ihelairosoma sp. Nigeria Booker (1965b)
Muscidae Husca 13. form Nigeria Taylor (1967%)
Ephydridee  Ivpopsilopa #p. Nigeria Taylor (1967b)
Helaiaths Hexametmis sp. (uba Bruner (1935)
" " Lesser Antilles Feanah (1947)
" Nemertines Nigeria . Taylor (1967b)

Commercial ia
i~ laa
preparation (Berliner




Economic importsace

The fact thet }. testulalis is an importast pest of legusinous
plants especially cowpea in Nigeris cannot be overemphasized. Booker
(1963 and 1965a) and Taylor (1963 and 167b) considered this pyralid
as one of the most importasnt pre-harvest pests of cowpea in Nigeria.
Wore cecently, Raheja (in press) claimed tlat the pre-harvest pests
of cowpea ineluding M. testulalis can reduce the yleld of cowpea to less
than 10% of the potential im Nigeria.

Serious damage to cowpea and other legume crops by Y. festulalis
is not restricted to Nigeria. MNyiira (1971) in Uganda deseribed
this insect as being the wost sevicus pest of cowpea. Whellan (1959)
{a Ruodesia reported M. testulalis aud Plesocrachelus uzandanus
(Vagn.) as the two species of insect causing wide-spread damage to
cowpeas in the field. Ia Sudan, this moth was observed causing
considerable damage to cowpea and Yicia faba by Schauttaver (1969).
In Puerte Rice, M. testulalis has been described as the wost injurious
insect pest of cowpas and Cangvells maritins (Seott 1%40).

Coatrol

Ia viev of the sericusness of ). testulalis as & pest, mechanical,
cultural, biological, chemical and legislative methods have been used
for the control of this fnsect. A method of iategrated control has

also beea suggested.



i7.

Mechanical control ~ The only means of mechanical control recommended
was by Woleott (1933) ia Puerte Rico, who suggested destruction of
the larvae by hand.

Cultural control ~ Femnsh (1947) ia Lesser Antilles, Carribean Islands
suggested the destruction of affected parts of plants. In Nigeria,
Taylor (1963 and 1969a) recommended the removal of ratoon crops of
cowpes and discing and heavy ploughiag of cowpea plots.

Blological control -~ The work om the biological coatrol of M.
testulalis has included the use of insect parasites and a bacterial
preparation. All the attempts to control it by parasitic lasects
have failed.

Bartlett (1937) in Puerto Rico was the first to attespt coa-
trolling M. testulalis with a parasitic insect. He introduced 7,284
adults of Macroceatrus sacyliverus (Rowh.) against three iasects in-
cluding M. testulalis. Seven species of parasitic insects were ce-
leased agaiast two insect pests including M. testulalis by Moutia (1957)
in Mauricius. Of these only two, Eiphosoms snnulatum (Cress.) and
Bracon cajani (Mues.) were later recovered. Besnett (1960) alse in
Masuritius released six parasitic insects against three imsect pests
iocluding M. testulalis without any success.

Taylor (1968b) in Nigeria showed that a comsercial preparation
of Bacillus thuringiensis ver. thuriagleasis (Berliner) was pathogeaic
to the larvae of M. testulalis.



Swenical mathods - The chemical methods include the use of naturally
occurring and synthetic compounds. Fumigants have also been used.
Table 4 gives the names of the chemicals used by differeat workars.
Iakeszated contzol - A mathod of integrated countrol of this insect
was suggested by Taylor (1969s) f{n Nigeria who recommended the removal
of ratoon crops, the use of a bacterial preparation and chemicals for
the ceatrol of this insect.

leglslative contrel - The importance of this insect is also indicated
by the various quaraatine measures that have been enforced to prevent
its apread. In fact, a3 early as 1925, the weed %o prevent the eatry
of raw fruits from the Carribean Islands ilufested with M. testulalis
ato the United States of America was recognised. The first quarestine
law forbidding the import of raw fruits from Puerte Rico to the United
States of Amrice to prevent entry of M. tastulalis was the Quaraatine
Lew Nusber 58 of 27th May, 1925 (Ancaymous 1925). As & result of this,
Bruner (1930) suggested fumigation of Fhgseolus lunstus beans meant
for export from Cuba with carbon bisulphide.
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Table 4. Chemicals Used to Control M. testulalis

358 | ‘
_._._.. 2

—tupoued lgcation  _ _______Autherity

Aldrin, dieldrin and walathfon Wigeris Taylor and Esedioma (1964)
sleaching powder India Krishaasurthy (1936)
Carbon bisulphide Cube Bruner (1930)
Chlorpyrifos, methomyl, momo~  Nigeria ITTA (1973)

crotophos, feaitvothion, endo~

Chlerpyrifos, methomyl, seru~  Nigeris LITA (1974)
trichlor-

Cryolite Puarto Rice  Seott (1940)

Cryolite — Pemberton (1941)
Cryolite plus caleium arsenate Hewail Holdevay gt. al. (1943)
oot lesser Antilles Penash (1947)

DT Australia Asonymous (1948)

oot Uganda toshler and Metha (1972)
DOT, diasinon and dieldrin Wgeria Ayosde (1969 asd 1976)
DT plus BC Nigeria Booker (1963 and 1965a)
DOT plus MC, endosulfan, di-  Nigeria IITA (1971)

'm.h-c.mm.m Rahe ja (in press)

Australia Caldwell (1945)
Derris and pyrethrum dust Australia Anonymous (1962)



Table 4. continued

N ~Jesation _ Authority

Dieldrin, endrin and malathion Ceylon

Dieldrin and parathion Australia
Dimethoate Malawi
Feanitrothien Uganda
Magnesium sulphate Cuba

Methomyl, mephosfolan, phos- Nigeria
folan, carbofuran, disul-

foton, phorate, acephate,

phosalone, K10, mala~

thiom, phos, azin-
phos=ethyl, and pirimiphos-

ethyl

Nicotine Hawail
Parathion and malathion Hawail
Tetramethyl thiuram disulphide Hawaii
Trichlorphon, wevinphos, endo~ Phillipines

sulfan, carbaryl, naled, endrin
and methomyl

Thevasagayam and
Ganagasingham (1960)

Braithwaite (1957)
Roberts and Chipeta (1973)
Nyiira (1971)

Bruner (1931)

IITA (1972)

Holdaway st. al. (1945)
Sherman gt. al. (1954)
Holdaway et. gl. (1941)
Barroga (1969)




I1I. BIOLOGY

Maruca tastulalls (Geyer) (lepidoptera-Pyralidae) was first
recorded in Nigeria in 1924 (Taylor 1967b). Since then, it has been

reported as a serious pest of cowpeas from different parts of Ni-
geria (Golding 1935 and 1946; Caswell 1962; Booker 1963 and 1965a;
Taylor 1963, 1967b, 1968a and 1969b; Taylor and Esedinma 1964
Jerath 1968; Ayoade 1969 and 1974; and Rsheja 1973 and Reheja,
in press).

Almost all the work dons on the blology of ). festulalis in
Nigeria has been in the south. These studies were undertakes in
view of its sericusness as a pest of legumes in northern Nigeria
where little 4s known sbout its biology.

The biology of this moth was studied ia the laboratery and ia the
field. The laboratory was air conditioned for about sevem hours daily

and temperature fluctuated between 21°C and 29°C. Adults used for ovi-

position were obtained from larvae collected from the field and reared

on cowpea. Adults caught at the ultra violet lamp during the night
were also used. These moths were sexed and Bfles and females were
released in different types of cages. The type of cages used

include hurricane lamp shades, glass cups, "Dutt” blolegical cages






An azea of about 600 sq. m. was marked out in an unsprayed
field. The trash and soil around cowpea plauts were carefully
exanioed for pupse. These were counted and the mumber fouad weekly
was recorded. This information was supplemented with the weekly
couuts of pupse icuud in trash in field cages where cowpea plants
wvere arcilicially infested with adult M. testulalis (Chapter IV).

Information on the population build-up oi adults was based
on the southly mean of three daily conventional light trap catches
froa August 1973 te August 1975,

Ia oxder te ascertain whether larvae and pupee of j. testulalls
would go inte diapause towards the end of rainy season, fifth fnstar
larvae and pupae were placed in six desiccators. The relative
humidity in three of these desiccators was maintained at 40% using
lithium chloride while im the other three, the relative humidity was
waintained at 50L. These conditloas were provided to simulate the
conditions of low humidity that normally exist during early November.
The larvae placed in desiccators were supplied green pods as food.

Parasites collected from larvae were reared in the laboratory
and identified in the Institute for Agricultural Research, Samaru and/
or Comsonwealth Institute of Eatomology, Loandon.
Resuics gnd discussious

The monthly abundance of the larvae, pupae, adults and

parasites of Maruca testulalis are summarized in Fig. 1. Dally
mean rainfall and relative humidity are also shown. The



and glass vials. All the containers were topped with wire gauze.
The inseects were fed with 11% sucrose solution on a plece of
absorbent cotton wool. Hurricane lamp shade was found to be most
suitable for rearing because of its moderate size and the ease with
which eggs could be collected from it. /Hlm papers, wax papers
and unopened cowpea flower buds were placed in the cages for egy
deposicion.

Data on the monthly abundance of the eggs, larvae and pupae
of this insect were obtained by taking weekly samples from irrigated
and rainfed cowpeas while the monthly populatien build-up of the
adults was determined from monthly mean catches from three conven-
tional light traps. Also from weekly observation using an ultra-
violet lamp directed to a white sheet, flight astivity of M. testulalis
was studied. This observation was taken throughout the night at
weekly intervals from December 1973 to March 1975.

One bhundred flower buds of cowpea were collected at weekly
intervals at random from an unsprayed field and dissected under the
binocular microscope for egg counts. Occasionally flower buds of
wild plants were collected for dissection. Similarly for larval counts
fifty flowers and fifty pods were collected at random from unsprayed
cowpea field at weekly intervals. The flowers and pods were eunclosed
in polythene bags and brought to the laboratory for dissection, and
the larvae found were recorded.



1.

111. BRQlogx

Marusa rtaatulalia (Geyer) (lepidoptera-Pyralides) was Eirst
voserdad in Nigaria in 1924 (Tayler 1967b). Since then, it has beem
reported as g serious past of cowpess from different parts of Ni-
gevis (Golding 1935 end 1946; Caswell 1962; Booker 1963 and 1963s;
Teylor 1963, 1967h, 19%8a and 196%; Taylor amd Epedimma 1964;
Jerath 1968; Ayoade 1969 amd 1974; avd Raheja 1973 and Rahejla,
in press). |

Almost all the work dons on the biology of M. sastulalis in
Migecia has besn in the south. These studias ware usdartaken ia
viow of ite cericususss as & pest of legumes in northern Nigeria
whare littls £s known about its blology.

Makazisls and mathads
The blology of this meth was studied {n the lsboratory and in the

fiald., Tha laboratory was air conditicned for sbout seven hours daily
and temperature fluctuated between 21°C and 29°C. Adults used for ovi-
peaition ware obtained from larvas collected from the field and reared
oA gowpea. Adults caught at the ulcra violet lamwp during the night
Wre aleo used. Thess motha wers sexed and 88lss and females were
relsased in different types of cages. The type of cages used

include hurricane laxp shades, glass cups, '"Dutt” bilological cages



Ptg. 1. Sessenal ecycls of M. testulalis
at Samazu.
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peaks of larval and pupal populations were obtained in August which
was a month characterised by high rainfall and high relative humidity.
Also the flowering of rainfed cowpeas commenced during this month.
Low larval and pupel populatfons between April and July were due to
the scarcity of suitable hosts., Moot of the parasitized lLarvae were
collected in September. The pask of adult catches at the couveantional
light trap was obtained in November at the onset of the dry seasen.

Adult M. testulglis were caught between 1840 hrs. and 0045 hrs.
at the ultraviclet lamp. The peak of flight activity occurred between
2000 hrs. and 2100 hrs. Fig. 2 shows total number of moths caught st
the ultraviolet lLamp at different hours during the peried from
December, 1973 to March, 1975.

Life Cycls - The female moth laid between 6 and 189 eggs which
hatched in about three days. There were five larval instars with
a total larval period of 10 to 14 days. Prepupal period wes oue to
two days while the duratioa of the pupal period was oa the average
of 6 to 7 days. Adults lived for about & to 6 days. 1he cowplete
1ife cycle of ). pestulalis ranged between 22 and 30 days.

Very few eggs were observed on the unopened flower buds of
cowpea collected from the field., They resesbled tiny water dreplets.
In addition to this, flowers, pods, leaf axils, terminal shoots and
sometines even leaves have been reported as sites of egg deposicion
(see literature survey).
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mmm.mldmp&l—mu“
0.6 s x 0.45 mm. mmw-mw-uwum
nﬁuhalﬂ‘mhﬂmuom Six to nine eggs were
found laid on the flower buds by & female. On the filter paper the
mo!c-lhubsu-hu-plmmdouv--
umamw-mmmu.mwﬁ
seven to nine. Au-m-uuumu-nodtn-.--
the side of the rearing apparatus. The highest mumber of egss laid
waoh‘hh-lomm.

mmwmmum.m-ﬁwum
mﬁ-d"l-o!ununm. An average of 2.83
mumwmn-mcnmun-.mn—-. The maxi-
—wnm:wmmatmuu-amn-uu
eight. ﬂ.mﬂd&h:aﬂ-mdﬂtﬂlﬂl.

muuuncu-mmm.m-ndwmm
hl-ulvnﬁ.w:uupuolw. The duration of
m-ws--um-.-umm. Fig. 3 shows an exit hole
of & larva on a cowpea flower. The flower seen on the peduncle would
have fallen socu.

Third instar larvae fod on beth flowers and peds. From this
m-—lll.nlvslmhhrnmh-lu.u-.cnpd.
mmdaaiuhmnhnnmmnﬁuhu
muutmbymmmnm
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within the flower. In case of the pods however, the larvae might
have means of detecting pods which had been attacked. No cannibalism
smongst the larvae was evident. Duratiom of this instar was about
three days.

Fourth instar caterpillars also fed on beth flowers aad pods.
Its duration was about four days.

The fifth instar larvee were similar to the fourth iu their
feeding habits. The duratiom of this stadium was about four days.

Only older larvae between third and fifth instars were observed
boring into the pods. After gaining entrance, a mass of frass was
used to seal the charscteristic round hole (Fig. 4). First and
second instar larvae sppeared incapable of gaining eantry imto peds
because of their wesk mouth parts. Larvae were rarely seem ia the
day but on a few occasions, caterpillars between third and fifth
stadia have been observed boring inteo pods between 0640 hyw. and
0310 nrs.

Besides flowers and pods, older larvae were found occasionally
sttacking apices of stems and peduncles (Fig. 5). Atteck on the
stem was also reported by Dietz (1914), Holdaway and Look (1942),
Taylor (19675) and Swaine (1971). Feeding on lesves has also been
reported (loldaway and look 1942 and Wyniger 1962). Caldwell (1945)
observed M. testulalis larvae attacking petioles. In this scudy
however, larvae were never found feeding oa leaves or petioles.









Fig. 5. Demage to & peduncle by a fourth
instar larva.






Mature caterpillars before pupation measured 16 to 20 mm x 3 am.
They were creamy white with few dark spots on the dorsal side of
each segment. In a few cases, larvae were spotless. In these cases,
the colour of larvae was greenish yellow instead of the normal creamy
white.

The total larval period varied from tem to fourteen days.
Taylor (1967b) in Ibadan recovded it as ranging from eight te
thirteea days. UNo diapause was observed. All the fifth instar larvae
kept in desiccators at 407 and 50% R.H. pupated and adults emerged
from the pupae in about eight days. No camnibalism was observed
even under food stress and extreme crowding.

In the field, pupation took place either in cocoons in debris or on
the ground slightly covered by the soil to a depth of about 0.5 mm.
Just before pupation, larvae moved from cowpea plants to the debris
around cowpea plants. Prepupal period ranged from one to two days.
In the laboratery pupation took place in cocoons either at the base
or suspended across the middle of the vials. On a few occasions,
pupation took place vertically im vials. Shortly after pupatiom,
the colour of pupa was pale yellow which gradually turmed brown.

Full grown pupae were about 11.5 mm in length and 2.1 sm in
width, Duration of the pupal period was between five and eight days
with most of the adults emerging between six and seven days.



Similar observations were made by Taylor (1967b). Diecs (1914)
recorded pupal period as varylng from aine to fourteea days, while
Bruner (1931) and Nyiira (1971) reported it to be between eight and
twelve days, and six and eleven days respectively. No diapause has
been reported. The adults emerged from pupae keg in desiccators
at 40% and 50% R.H. in about eight days.

In the field emergence took place mostly at aight but ia the
laboratory, emecgence occurred occasionally ia the day. At times
emerging adults may be caught by their silken cocoons and get killed
through exhaustion while trylug to escape. lmmediately after
emergence, adults were observed with their wings parallel to their
sddes, They remained moctiouless for some time after which efforts
to expand their abdomen ensued. The time taken from emergence uantil
the wings were well stretched varied between seven and twenty minutes.

Adults had a wing span of 20 s to 25 mu, Forewings werse brown
with white stripes and many white dots. Hind wings were white with
a brown fringe. The adults vere occasionally seem from 0700 hrs. to
1800 hrs. resting under cowpea plaants. whea plants were disturbed,
adulcs flew for only a short distance. The cbserver has to be sure
of the idencity of 4. testulalis or else he may be misled by the
aluost identical appearance of fymeaia sp. These two pyralids can
be distinguished by the position of their wings when at vest. The
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wings of ¥. testulalis are stretched wide exposing a large portion
of the white hind wings with the forewings making an angle of about
160° at rest. I case of ymenis ep. the forewings wake an angle

of about 75° without exposing & large portion of the dull hind wings
st vest.

In the laboratory, males and females which were released
together ia lamp shades for mating and fed with LIX sucrose solu-
tion lived for four to six days. This is similar to cbservations
made by Taylor (1967h) where adults fed with 10% suercse solution
lived for four to five days. Adults kept singly soon after smergesce
snd feod with 11% sucrese solution survived for tem to twelve days.
Taylor (1967h) recovded eight to twelve days for ~uch adults. Mated
sdults fed with only distilled water lived for about four days snd
laid an average of seven eggs vhile unmated adults fed with euly
distilled water lived for sbout seven days. Adults denied both
mating and feeding facilities lived for about two days. Unmated
sdults fod on sucrose solution lived longer than these that were
allowed to mate.

At the uitra viclet lamp, adults either alighted directly om the
white sheet provided or om the screened portion of the cartom through
which & beam of light was reflected from the ultra violet lamp.
Betwesn one to three adults were observed alighting at a time.



Occasionally, adults did mot fly directly to either the sheet or
the screened portion of the cartom but first landed on the slightly
dark area nearby and after staying there for a few minutes, flew
to either the sheet or to the cartem.

Most of the adults were caught from mid-August to mid-November.
These adults were caught between 1840 and 0045 hrs. The number
caught in oue night varied from sero to e¢'~ven. Peak of flight
sctivity was found to be between 2000 and 2100 hrs. (Fig. 2). The
temperature and relative husidity could not be recorded at this time
because of limited facilities.

The complete life cycle of M. testulalis ranged between 22 and
30 days. Taylor (1967b) in southern Nigeria found the duratiom of its
1ife cycle to be between 16 and 22 days while Booker (1965a) found
the duration of the 1ife cycle to range between 30 and 35 days. Diets
(1914) and Swain (1971) reported the duration to be between 35 and
42 days. There were four gemeration in a year and the sex ratio was
1:1 with the female population being slightly higher. The pictures
of larva, pupa and adult are shown in Figs. 6, 7 and 8.

Matural foeamies
Ten species of parasites in two orders were recorded from

M. testulalis larvae during this study (Table 5). All parasites
reared in this study were larval parasites. No egg or pupal parasites
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were found. The role of these parasites in natural comtrol of
¥. testulalis is uncertain. However, their low number suggests
that they were not a major factor in regulating the population of
this dnsect. Oaly 4.11 percent of the total larvae reared were
parasitized; and jraunsis analis (X.) was the most abundant
sccounting for 63,51 percent of the total parssitisation.

Amougst the parasites recorded during this study, five are
probably the same species as reported by earlier workers. Booker
(1965b) recorded Neoplectops mudinexva (M.) (Techinidas), Ihelairosoms
sp. (Tachinidse), Agathis sp. (Breconidse), jraunsis saalis (%)
(Braconidse), Phanscotoms sp. while Taylor (1967b) recovded Rrgunsia
sp. and Phanerotoms sp. Tjos (1937) reported Phanerotoms philippisensis
(Asha, ) o

Matural parasitization of larvae started in August, reached
its pesk in September and them declined ia October. The decline in
October was probably due to declining population of M. testulalis
larvee in the field at that time. The population of the parasites
fluctuated with the populstion of the larvae ia the field., Parasi-
tization commenced (n August at the peak of larval population,
reached a peak in September and began declining in October (Fig. 1).

Seasenal distribution - Eggs were first collected ian the month of
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leguminous plante until Hovember (Ffg. 11, Chapter iV). During
this time, sll the cowpaas had been barvested (fig. 1). Occurvence
of ¥ gestulglis lacvee on wild leguses {n October showed that the
adults ulsrcud to wild 2egumes aod bred shartly betore all the
cowpsas uad been harvested. FPrasence of M. testulalis larvas on
wild leguses in Novemder indicated the contiausaca ¢. breeding

of chis Anssct on thase wild plants whers this insect probably sur-
vives the lomg dry season,

The pattern of mumbar of pupas found in the field wes similer
to that of larvas axcept that no pupss were collected fa debris or
on the soil around wild legusdimeus plantas.

Pow adults ware caught fn the light trap batwesn January and
July afcer wiich the populsticn Degam to rise steadily, rsaching
a peak ia levemdbar aad then declining sharply (Fig. 1). The low
population betwesn Jecouary and July was probably dus to sdvexae
climstic comiftions coupled with scareity of suitable hosts.

That tie greatest number of adults wers caught in Nevember may
e attributed to migration of adulte from cowpea to wild Lhoets which
probably cecurxred at tha and of the rainy season with the possibilicy
of imeomiag migration from the furtbar aorth.

Blmse weet of the climstic conditions and foud requirements
feveuring the sxistence of . Lestylalis sre met with in August,
ons would have expected the pesk of adult catciws in the light trap
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during this moath, This was certainly the case with larvae and
pupse. One possible reason could be that most of the adults are
in the cowpea fislds and therefore not engaged in extensive flight
sctivities. However, it is more likely that the heavy rains which
frequently made the collections from the couventional light traps
wet made many small insects like M. testulalis uarecognisable from
large sumbers of other insects collected from the trap. In the
future, traps with ssall orifices that allow caly ssall insects
of the sise of }. testulalls into such light traps may be designed.

The decline ia the pepulation of the adults collected at the
end of November was most likely due teo migration of most of the
adults to wild hosts around big river banks or to the socuthera
parts of the country where climatic conditions remain favourable
(Fig. 9). BEven Af migration to the south did cccur, there was a
small resident population in the nerth. This is indicated by few
adults caught 1in the light trap between January and March befors
irrigated cowpeas had started flowering. These insects ware pro-
bably surviving om wild legwmes such as Crotalaria lachacessa.
Sssbanis pachvearps and jdenedolich.s paniculacus. This aspect
will be further discussed in the chapter on host range.

The population of }. testulalis vas maialy regulated by ses-
mmuomummmam.'um
lation of this fnsect was at it. lowast during the long dry season
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when food was scarce and weather conditions were unfavourable whereas
the populstion rose during the short growing season when food was
plentiful and climatic conditions were fgvourable.

High rainfall aad high relative humidity favoured rapid popu-
lation build-up. Temperature did not seem to play say important
role in population build-up.

Variations ia duration of different developmentsl stages of ).
testulalis reported by di‘ferent workers may be due to climatie
differences under which observations were made. o evidence of
diapause has been obtained from these studies. The question of
means of its survival during the unfavourable long dry season in
northern Nigeria will be discussed further in chapter IV under
studies on host range.



1.

IV. HOST RANGE

Maruca testylalis (Geyer) is a polyphagous pest of legumes of
agricultural importance throughout Migeria and in other parts of the
world. Availability of food plays an important role in its seasonal
abundance. Thirty five species of plants have been recorded as hosts
out of which tweaty three are cultivated. Its ability to switch over
easily from cultivated to wild hosts is perhaps a major factor in its
survival during adverse c¢limatic conditions. The first reference in
the literature to such a movement from cultivated to wild host ap-
peared in a paper by Williamson (1943) in Texas who reported its
movement from string beans (Phaseclus sp.) to a wild host Crotalaris
insgna after all the string beans had been harvested.

This insect does not seem to undergo diapause and little is
known sbout its host range im Migeria. This information is especially
inpertant im northern Nigeria because it may survive om wild plants
during the long dry season. A survey of its wild hosts was under-
taken with a view to finding an answer to this question.

Survey For Wild Hest Plants

This was carried out in Zaria area betweea August 1973 and
March 1975. The area of study had to be limited to Zaris and its
environs because of lack of time and traveling facilities.



Methods :

Ten saspling sondh were chosen around Zaris (Fig. 10). These
locations were:

1. Shiks Ressarch Station and its eaviroms. This site is about 12
kn from Samaru on Zaria - Sokoto rosd.

2. University dam site and its environs. It is located about 10 ka
from Samaru aleng Zaria - Sokoto road.

3. Institute for Agricultural Research farm, Ssmaru, dam site and
its surroundings.

4. Oully Ne. 1. This is situstéd near the Feeulty of Agriculture.
It is sbout 3.5 kam in length.

5. Gully Ne. 2. It is located near Danfodio and ICSA halls of
Ahmadu Bello University, main campus,Samaru. Its leagth is
about 3 km,

6. OGully No. 3. Its origin is from the southern part of Federal
Industrial Development Ceatre,Semaru, and it passes through
Akeasua hall of Abmsdu Bello University mein campus, Sameru. Its
length is about 4 ka.

7. Gully No. 4. This is located to the east of Sabongari in Zaria
City. It is about 2 km in length.

8. lake and its surroundings. It is a man-made lake located south
of the Staff School, Ahmadu Bello University sain campus, Samaru.
Its length is about 3.5 ka.
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9. Institute of Aduinistration and its surroundings.
10. Government Commercisl College, Zaria aud its surroundiags.

Each gzone was divided into several subsones. Fifty flowers
and fifty fruits were collected from esach species in each subsone
ot weekly futervals; brought to the laboratory and exsmined the
same day for presenmce of M. testulalis larvae. The larvae col-
lected vere reared to maturity for definite identification.

In case of grasses, fifty stems were cut at ground level from
each species in sach subzoune, put ia a sack and brought to the lab~
oratory for dissection the same day. The larvae found therein were
reared to maturity.

At intervals, eracked bark, trash and soil around these plants
were carefully examined for possible dispsusing larvae and pupae.
Leaves and twigs of the wild plants surveyed were pressed and dried
after vhieh they were sent for identification te Shika Research
Station and/or to the Royal Botanical Garden, Kew, England. Ob~
servations were also made on the flowering cycle of all the plants
sanpled. The sames of all the plants sampled are given in appendix 1.

Pruits, leaves and soft stems of the non laguminous wild plants
which were most abundant and which were flowering during the growing
season were also used for feeding M. testulalis larvas in the
laboratory.



Besulcs end discussion

Te names, flowering cycle and parts of the plants from which
ymm-uamu'%&fmmmum
in Table 6. The signs + and - indicate presence and absence of
flowers in corresponding months. In Fig 11, the monthly population
build~up of M. testulalis on differeant wild hosts during a peried
of twelve months, January 1974 to January 1975 is shown.

All wild plants from which M. testulslis lervee were collected
during this survey were legumes. Mo diapsusing larvae or pupae
were observed. Over 90% of the larvae were found attacking flowers
while others were found in pods (Table 6).

The survey for M. testulalis larvae on wild plaats began in
August 1973, These larvae were first collected from these wild
hosts ia October and November 1973. No larvae could be collected
in the months December 1973 to March 1974, Very few larvae were
collected during the months April to July on Crotalaris lschnosema
only. No larvee could be :een on any of the wild hosts during the
peak of the rainy season especially August and September. These
reappeared on the wild plants again at the end of the rainy season.

Though a large number of wild legumes have been sarlier re~
corded as host plants of this insect (see literature survey) none of
the species of wild legumes on which }¥. testulalis were found feeding
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Adencdolichos  paniculatus

vigna reticulata

Crotalaria senegalensss

Mucuna pruriens

Crotalaria lachnosema

Centrogema  pubescens
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Tephrosia bracholata
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during this survey have been reported as its wild hosts.

Andrews (1916) and Taylor (1967b) reported Qrotalaria juncea
as its host. Similerly Williamson (1943) and lever (1944) recorded
M- testulalis on Grotalaxis incens end Crotqleris mucromata respectively.
In this study the species of Crotalaris found being attacked by this
tasect vere Crotalaris Mchnosems and Crotalaris senegalensis.
Mendes (1937) recovded this insect on Mucung huberi. The species
found being attecked by this insect during this study was Mucuna
piuriens. Seshanis grandiflora wes reported as a host plant of this
tasect by Nakagaws and Yamsda (1965). 1Ia this study however, Seshanis
pAchvcarps was found being attacked by this woth, Hutson (1920) and
Tioa (1937) recorded this pyralid on Zsphzosis candida eod Tephresis
Rutpures respectively., The species of Igphrosis found being attacked
ia this study vas Iaphyosia bractiolats. Toe wild plants belonglag to
genus Yigos found being attacked by this insect ia this study were
Yizna reticulste end Yigag unguiculats ssp. dekindtisns (vild cowpea).
Two other species of wild p.ants, Adenedoliches paniculatus and
Santxosema pubescens found beiny attacked by M. testulaliy duriag
this study have not been reported earlier.

Rate of growth of Y. festulalis larvae fod flowers and pods of
different wild legumes in the laboratory could mot be compared because
of the very low populstion of larvae available st that time. However,
observations on the pupal period showed that adults from all the wild
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legumes emerged within seven days except those feeding on Adene-
dolichos paniculgtus where the pupal duration was about 8.5 days.
The pupal period of insects reared o: cowpea [lowers ranged between
8ix and seven days. Though this {nsect can grow well on most of
the wild legumes in the laboratery, it is interesting to note that
it does not seem to attack these plants when cultivated legumes
egpeclally cowpea are available.

Third to fifth instar larvae were also fed on the fruits of
Ximenia amerfeana, Butrospermun par':ii and Melfa asedarch which
are non-leguminous plants. Their development was poor when compared
to larvae reared on legumes. Only about 3% of all the larvae fed
on these plants could be reaved to adults from the frule: of X.
americana. The pupal period was about nine days and the adults
had crumpled wings at emergence. None of the caterpillars fed on
the fruits of 3. parkii and M. ggedarch could be reared to maturity.

In this study, M. testulalis larvae ecould be found feeding
only on legumes. However, at least in one ecarlier study, a non-
leguminous plant was also found to serve as its host. Chesquiere
in Belgfian Congo, Africa (raf. Risbec 1950) found this moth {n~-

festing Hibiscus roscellatus (Guill.and Per) (Malvaceae).

Host Preference
A trial to study the preference of M. testulalis for host plants



vas conducted during the 1974 growing seasen at the Institute
for Agricultural Research experimental farm, Samaru.
Materials and metheds

The cultivated and wild legumes {ncluded in this trial are
shown in Table 7. Seeds of sll wild legumes were scarified prior
to sewing. All the varieties were sown ia July except Clcer
arietinus which was sown in mid-August. Plants were thinoed to
two per stand two weeks after sowing.

Starting from the first week of flowering, tweaty flowers
and twenty pods were collected at random at weekly intervals from
each variety. BEash flower or pod picked was put separately in a
polythene bag and brought to the laboratery. These were dissected
the same day and the number of M. testulalis larves found in each
flower or pod were recorded.

Results and discussion

Out of the sixteen cultivated legumes included in this ctrial,
eleven were found susceptible to M. testulalis (Table 7). Beth
flowers and pods of these legumes were attacked except in case of
Phaseolus gureus where only the flowers were found infested.

Of the five wild legumes included in this experiment, four
were found susceptible to M. testulalis. The flowers of all these
four species were infasted while the pods of only two of them were



attacked (Table 7). The fifth species of legums d4d mot flower
throughout the growing seasom.

As can be seen from Tabla 7, the flowers of cowpea variety
Ase. 593 were the most susceptible to the sttack of M. testulalls
Mhhﬂd&mmuuhth.
mmmmum«mmmmm
more susceptible. The peduncles of Acc. 593 and Ife Brown are
mmmmmummmum.
mmwmhmuumq—-mw
posed flower buds borne on the peduncles. Ualike Acc. 593 and
Ife Srown, the cowpea variety Parinwske, has a trailing habit of
Mﬁwdiunﬁnmmmmm”d
the plants. The hidden positien of the peduncles probably made
-quucu—rmnmmmmuumm
woths for oviposition. Other reasons such as chemical eor physical
factors that influence pieference or mon-preference of hosts are
of course not ruled out. It is interesting to note that wharess
mm&-tﬂtuﬂllypﬂlbyﬂm&.lﬂ
time Acc. 59 and Ife Brown are new varieties. It is very Mksly
mmm-mu-—mz-umml.m
attack.
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Ganeral iscussiog

The possibility of }f. testulalis surviviag the long dry
season in northera Migeria has been discussed under the chapter
on biology. Though ne larvas of this iasect wers collected from
wild legumes between January and March, yet a few adults were
caught in the light trap. Wild legumes like Crotalaris lachuosems.
which flowers all the year round, Sesbanis pachycarps and Adeno-
delichos panisulatus which flower till March (Table 6), may serve
88 sources of food during the long dry season. (. lachunosems, from
whose flowers a few larvae of this lasect were collected between
April and July whea all other wild legumes recovded ia this study
as wild hosts of }f. testulalis are not in blosscom; may be most importaat.

A wild species, Gliricidia sepius, has been considered as an
isportant alternstive host of this insect in Hawail (Ancuymous 1944).
Though this plent wes included in this study no N. testulalis larves
were collected from the flowers and pods of this plant. Alse in the
laboratory, the larvae did not feed on the flowers or pods. It 1»
therefore likely that different M. testulalis straims exist in dif-
ferent geographical regions. In faet, Taylor (1967b) has commented
on the complexity and confusion that exists in the literature oan the
taxonomy of this insect. '

The failure of }. testulalia to iafest groundnut (Azmehis hypeses)



in northern states of Migeria deaspite hundreds of hectares under
cultivation snnually deserves special mention. Ghosh (1924a) in
Burma, Hargreaves (1933) in Uganda, Lever (1944 snd 1948) and
Swain (1971) ia F4ji have reported this moth attacking groundnut.
Bven though M. Lestulalis larvae were never found attacking ground-
nut in the field, they did feed on its flowers in the laboratoery.
The larval and pupal periods were almost the same as of those
reared on cowpea flowers. It would seem that though groundmut is
ordinarily not a preferred host, the larvee can attack this plant
in case of food stress.
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v. PEST STATUS

Marucs testulglis (Geyer) is perhaps the most important of
all insect pests attacking cowpeas ian northern Nigeria. Booker
(1965a) attributed 62, 92, and 19 percent less im yleld of June,
July and August sown crops respectively im 1961 to the post
flowering insects including Y. gestulalis. The corresponding
loss in yield for 1962 was reported to be 55, 75 and 59 perceant.
Though the damage to flowers was not measured, the damage to
pods by M. testulalis aloue on June, July and August sown cowpea
was 11.3, 4.6 and 7.3 percent respectively, while the corresponding
percentages for 1962 were 51.4, 20.3 and 21,

Recently Raheja (1973) and Rahejea (ia press) in northern Migeria
estimated yleld losses due to insect attack on cowpea flowers as
bedng 46, 52 and 48 percent in the years 1971, 1972 and 1973 re-
spectively. He also estimated the damage to crop during pod for-
sation as accounting for 26, 25 and 21 percent im yield in the
corresponding years.

Teylor (1963) io southern Nigeria estimated damage dome to
flowers and green pods of cowpea by M. testulalis to be 50 and 60
percent respectively. In 1967, he estisated the damage to flowers
to be 40 to 50 pexcest and that to pods as beiag 20 to 40 perceat
respectively.



Three studies were undertaken during the 1974 growing
season: (a) to compare M. testulalis damage on two varieties of
cowpeas, (b) to sstimate loss in yield due to this iasect on
plaants enclosed in large field cages and (c) to compare the
ineidence of this woth in sole and intercropped cowpea.
Materials sad methods
m-ﬂﬂlml‘ode“.
Acc. 593 - aa improved selection which is semi-erect and day
aeutral; and Farimweke - . local variety which is day sensitive
and prostrate in its growth habic.

An ares of gbout 0.1 ha vas plasted with sach variety half
of which was sprayed with & mixture of 207 20T and 27 HIC at the
rate of 1.21 kg JOT plus 0.112 kg 36C ective Lagredieat ia 112
litres of water jer hectare. Spraying comsesced first week after
sowing. All fasecticide applications were made with a 'C.P-3’
knapsack sprayer.

Data on the pattern of flower and pod formation was obtained
by counting the nusber of flowers and pods on 80 plants at vandom
ot weekly instervals starting the firut week of flowering or pod
formation.

160 flowers and 160 pods were picked at random from sprayed
and unsprayed plots at weekly intervals starting from the first
wesk of flowaring or pod formation. Each flower or pod picked
was put in 8 polythene bag, brought to the laboratory for dissection



the same day. M. testulalis larvae found in each flower or pod were
recorded.

The unsprayed plots of cowpea were subdivided iato two halves and
every week beaginaing the first week after flowering, all the dropped
flowers in one of these subplots were carefully removed. Twenty four
hours later all the flowers which had fallen within this area were re~
moved. Esch flower removed was put in a polythens bag, brought to the
laboratory for dissection the same day. M. testulalis larve found were
recorded .

Hiald cages - Two cages each measuring 2.5 @ x 1.9 = wvere placed two weeks
after sowing ia three sites in the plots where cowpsa variety Farinwake
was planted. When the flower buds were well formed tem pairs of newly
energed male and fesmale M. testulalis were intreduced inteo one of the
two cages with the other cage serving as ceatrel. The number of eggs

or larvas in the cages were not counted. However, after the release of
the adults, the trash around the caged cowpea plants was carefully ex-
auived every eight days for pupse.

At the end of the season, pods from each cage were picked separately
after which they were shelled and weighed. The weight of cowpea seeds
obtained from each cage is given in Table 10.

Jatarcroppiag - These observations were takes ou the trial designed by
the cotton eatemologist. Parmers in northern Nigeria sow various com~
binations of crops. Because of the time scale 1t is not possible to sow
cotton after an early cereal unless the cereal is harvested before matu-
rity or unless the cotton is sown much later than optimal. This latter
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is often normal prastice amcagst farmers, .aul. betamise lower yislds
are obtained, spray regimes mey be uneconomical. This experiment was
designed to determine whether cotton could be sowm asrlier within cersal,
25 &3 to obtafn the hanaiit occurxing from early sowing and whather
spraying with insecticide would thenr de economical. Further, since
farmers often grew gotton and cowpea mixed, both cowpea alane a;d
aixed with cotton were included as relay treatments. Thare were thres
sain treatments: either millet or maize as the aarly erop, or ao cersal
sown at all. Deratle of the experiment relevant to the study of .
f@stulslfs are shown ia Tzble 11.

Treatmeut sffeet was sssessed by picking iive flowers and five poda
at randox at weekly intervals from each plot., FEach flower or pod plcked
was entlosed in s polythene bag, brought to the laboratory and put in &
refcigarator in order to imsobilize the thrips. The flowars were lacer
dissectad and the dissected parts were washed in alecohol for thrips count.
Wamber of M. tgstulslis larves and thrips found wers recorded.

sul dis

The flowering eycle and the pattern of ped formation fn relation to
M. testulslfs attack sre shown in Fige, 12 snd 13, In ¥igs. 14 and 15,
the incidence of §. tastulalis in the flowers and pods ot sprayed and uae
aprayed cowpea varieties, Ace. 593 and Fariowake is shown. The oumbex of
flowers and pods dissected at weekly intervals and the percentage of
flowers and peds damaged {n these two cowpea varieties are shown in

Table: 8 and 9.



fable 8. Incidence of . testulalis on flowers and pods of cowpe: variety Acc. 593
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Flowering began in cowpea vavriety Acc. 593 six weeks after
sowing. There were two flowering pesks st the Sth and the 12th
week after sowing. The vete of flower production rose steadily
and declined from 13th to 15th week., In variety Fariowake, flowering
coumenced eight weeks after sowing and the number of flowers per
plant rose steadily with & peak on the 10th week and then declined
from lith week to the lith week (Fig. 12).

Pod formation followed the pattern of flowering with a flower
giving rise to a pod about & day after opening (Fig. 13).

Infestation of M. testulalis on the flowers of Ace. 593 began
as soon as flowers first appeared, that is, the sixth week after
sowing. The percentage of flowers damaged reached a pesk on the
Sth and then declined on the 9th week. In cowpes variety Parin~
wake, infestation of flowers commenced the eighth week after sowing,
reached a peak on the nioth week and thea declined from the tenth
week (Fig. 12 and Table 8).

Attack on Acc, 593 pods commenced about two weeks after
flowering, reached its peak oun the 9th week and then declined
from the 10th week. Similarly on Fariowake, pods were first
infested about two weeks after flowering, reached a peak on the
1ith week and then declined from the 12th week (Fig. 13 and Table 9).



As At was expested, the incidence of Y. testulalis was higher
in the crops which were not protected by spraying (Figs. 14 and 13).
There seemad to be a definite correlation between population
build-up of this Llnsect and the flowering cycle of cowpea. This was
fadicated by the presense of first instar larvae on the fleld. The
first bateh of these larvas were collectad betwsen !oril and May on
irrigated cowpess, This was followed by the second bateh batween
the end of June and early July. Thus it was the third generation
which attacked the early maturing varieties of rainfed cowpea in
August. The fourth and the last bateh of first finstar larves were
collected in Ostober., Some female moths at this time laid their
eggs on cowpea while others laid them on wild leguminous plants

(Chapter 111).

The total yleld and perceantage loss per plaat in cages arti-
fieially infested with . testulalis adults are shown in Table 10.
The total nusber of pupae collected from each cage is also shown,
Third lastar larves were first observed ia dropped flowsrs ia the cag
afger nine days. 39.9, 8.9 and 58.3 percent were the recorded losses
in yleld in fields W5, 311 and W3 respectively. By putting a cage
on the cowpea plamts it was possible to eliminate all the insects
except thrips. Sisee the thrips were equally sbundant is all cages
it is reasonsble to assume that this difference in yield is maialy



due to M. testulalis. The small difference in yleld in the cages
at site S11 where only 8.9 percent loss in yield per plant was ve-
corded was most probably due to the death of some of the released
adults. This field is located mear cowpea and cotton fields which
were sprayed weskly. It is therefore likely that spray drifts killed
some of the adults. The number of pupae recoversd from this cage
was five as compared to 17 end 26 in other cages. This is only

& preliminary study. The scope of this work had to be limited

due to lack of time and facilities.

Table 11 shows the design of the intercropping experiment.
The average cuaber of . testulalis larvae and thrips found per
flower in sach week ave also shown. The average of ¥ testuls\is
incidence on cowpea flowers i(n different treataents {s shown ia
Fig. 16.

Incidence of . testulalis was highest in trestment number 9,
that is, monocropped cowpea, while the focldencs was lowest fin
treatment number 3 where millet was intercropped with cowpea. The
population of thrips did not seem to fit any single pattern. Never-
theless it was highest in monocropped cowpes.

In intercropping experiments conducted at the Institute for
Agricultural Research, Semeru, it has been chowm that the fnei-
dence of various insects including M. testulalis is such lower on
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Liatercropped cowpes (I.A.R. Report to the Board of Governors 1970,
1972, and 1975). While this was also the case with fatercropped
cowpes in this study, it is interesting to nam that ia all create
mguts vhere cowpea was intercropped with either millet or maize
the sarly crop of millet or maize had been harvested by the tise
Cowpea began to blossom, Thus cowpea in effect was a monocrop
when M. testulalis infeststion of the flowers began. Thus it would
seem that Latercropped cowpea plants were less attrattive to M.
Sestulalis than momocropped cowpea plants. These plants were
shaded under the ceresl crops and had stuated growth thus making
them less attractive to insects especially M. testulalis. Also
widely spaced plaats im intercropped treatments may be less attractive
to M. testulalis than the closely spaced plants.
Sonclusion

M- testulalis 45 a sericus pest of flowers and pods of cowpea.
Infestation on flowers could be seen as soon as flowering began.
Infestation was carried to pods and contiouwed until no more green
pods were available on the field. Damage done by the first and
second instar larvae which fed mainly on the reproductive organs
of cowpea flowers seemed to be mild when compared to the later ia-
star larvas. Whereas & mumber of young larvae may be seen feeding
in & single flower, ounly a single larva was found once the caterpillars



were third instar or older. Omnly older larvae attack the pods and
a single larva was found to damage one to four seeds from a single
green pod. The assessment of damage to flowers by M. testulalis is
complicated by the simultanecus infestation by thrips of the species
Taeniothrips sjostedti (Tryb.). Cowpea flowers were seen Leavily

infested with thrips. As many as 44 thrips per flower were seen.

It was pot too uncommon to find the same flower infested with both

fnsects. In fact, thrips were found fa practically every flower.

Unlike N. testulalis larvae, thrips were ot found feeding on
green pods but ouly on reproductive parts of flowers. The status
of this insect as a past is uncertain. Fagade (1966 ref. Taylor,
1969 and 1974) recorded as many as 350 thrips per flower with a mean
of 96. Taylor (1969b) reported that the mean number of adults and
aynphs on flowers of a local cowpea variety (Mesed) and an improved
variety (New Era) reached 54 and 6) per flower o the early and late
season crops respectively. The average number of thrips per flower
vecorded fn this study was 1l with the highest as 44.

The cowpea variety Acc. 593 flowared early and flowering period
was longer than in Fariowake. It was thervefore attacked by two gen~
erstions of M. testulalis. The flowers of Fariowake partially escaped
the third generation of Y. testulalis. Flowering im this variety began
two weeks after Acc. 593 had started flowering. It was the fourth



and the last generation o! this moth which attacked Farinwake. As
c¢an be seen fa Fig. 14, the incidence o: M. testulalis on
susprayed Acc. 593 was higher thaa that of Facinwake from the Sth
to the 12th week after sowing. During these weeks both varieties
were in blossoa. Variety Farinwake which is fodigenous to
northern Nigeria, spart from partially escaping attack of the third
genaration of M. gestulalis would also seem to be less susceptible
to damage by this fasect.

It is worth moting that cowpea variety Ace. 593 which bears
wost of its flowers above its canopy suffers the heaviest infestation
of M. testulalis, whereas in cowpea veriety Farirwake where mast of
the flowers are borne within the canopy lower infestation was re-
corded. M. testulalis infestation was still lower when the crop
was grown as interecrop.

Thus, the choles of a cowpea variety such as Fariowake as a
component out of a mixture of crops grown by the farmers im nor-
thern Nigeria who cannot afford to spray is interesting. This vari~
ety appears to have acquired the ability to withstand M. testulalis
attack. Besides, the other crops with which this variety is planted
also provide some measure of protection.



Studies on the seasonal biology, host range and the incidence
of M. gestulalis in relation to cowpea crop in northern Nigeria
vere carried out.

Egss were deposited on flower buds in the field. Incubation
period for the egg in the laboratory was found te be 2 to 3 days.
There were five larval instars with a total larval period of 10
to 14 days. Prepupal period ranged between 1 to 2 days while the
duration of the pupal period was on the average 6 to 7 days. Adults
lived for 4 to 6 days. The peak of flight activity of adults was
found to be between 2000 and 2100 hours. The complete life cycle
ranged between 22 and 30 days. There were at least four generations
in the wet season. Two orders of insects including three families
and ten species were recorded as larval parasites of this moth.
Braunsis saalls (K.) (Hymenopteva - Braconidae) was found to be the
most abundant accounting for about 64 percent of the total parasi-
tizsation, These parasites did uwot seem to play a significant role
io natural coatrol.

Larvee and pupse were first collected on the cultivated cowpea
in April. They were last collected in October. Their susber was
highest in August., Adults were caught in the light trap throughout



the year except im the month of Decesber. The peak of population
mu-q.:mm-_uu—iuuhw. All parasitised
larvas were collected between the mouths of August and October.
Parasitization reached its peak in September.

Amongst all the cultivated and wild legumes included in this
-m,.ww“hhﬂouuwﬂhn..m
attack, Nine species of wild plants belonging to family Papilionacese
were recorded as alternstive hosts of this moth. A small resideat
population of }. testulalis survives the dry season on some of these
plants. GCrotalaris lachnosems which flowers all the year round
may be the most important. There was no evidence of diapause.

Incidence of ). testulslis was found to be higher in waprotected
cowpea crop. Damage by this insect may account for between 9 to 58
percent loss in yield. Its incidence was higher on monocropped cowpea
as compared to cowpea grown as su intercrop.
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Helis ssedarch Limn.
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