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INTRODUCTION

There are strong links between the biological departments of Imperial
College and those of the Nigerian Universities, chiefly through a truly inter—
national exchange of personnel. Nigeria, being the largest and most
diversified of the English-speaking West African states, has been a natural
first choice for expeditions from the United Kingdom, Mr, J. Phipps, the
Acting Professor of Zoology of the University of Ife, on a visit to Imperial
College in the mid-1960's, expressed his hope that the relationship between
the College and the University might be further developed by means of
expeditions from Imperial College to Nigeria and also perhaps by the exchange
of students.

It was in accordance with this suggestion that we asked Dr. N. Valoff
of this college to put us in touch with Mr. Phipps. A4 mutual interest in
~ grasshoppers helped establish a bond of friendship long before we had met
ir, Phipps personally, and the arrangements for a visit to Nigeria went
smoothly, thanks to his help and the generous co-operation of the staff of
the University both in Nigeria and in its London office. Our appeals for
funds and equipment received a generous response from the trusts and other
organisations acknowledged later in this report.,

July 14th saw us aboard a Britannia aircraft ovmed by Lloyd International
Airvays after the usual delays and changes in schedule which bedevil charter
flights, In nine hours we had passed over the magnificent scenery of the
Pyrennees and the Mediterranean, and the awesome desolation of the Sahara,
to touch down at Ikeja Airport (Lagos) at 9,30 p.m. (when, of course, it is
night in the tropics), just missing the last flight to Ibadan,

After trying to telephone some addresses we had been given, where
inexpensive accommodation could be found, and having had little success in
making the heavily overloaded Lagos phone system work, iwe met an Indian
enployee of Nigeria Airways who, on hearing of our predicament, at once
suggested that we slept on the floor at his own house. His name, we found,
wes Tim Jevanjee, and we owe him and his charming wife our sincere thanks
for the way in which they welcomed us and made us feel at home, both on
this night and again when we were subject to a delay of three days on

leaving Nigeria to return home,
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The next day we hired a van to take us to Ibadan, the temporary home
of the University of Ife. Ve little suspected that the ninety mile journey
was to take ncarly as long as the flight from London to Lagos. The van wa
subject to numerous delays on account of punctures, clutch trouble, and on
one occasion an electrical fault, Finally the clutch ceased to engage at
all and we were stranded, Two of the party were offered a lift by a
passing European motorist and the rest of us paid off the van driver for
£3, 10s. and piled into a local bus which took us to Ibadan for a pound.,

The bus itself ran out of petrol not far from Ibadan and had to buy some

from a van which came by, but by then we had become used to the eccentricities
of Nigerian transporti We were finally rcunited at the University at 5 Dellle ,
having set out at 9,30 a.m.

The University of Ife site at Ibadan is adjacent to the longer estab-
lished University of Ibadan, a few miles from the town. Ibadan is the third
largest town in Africa, with close on a million inhabitants, Because of its
size and importance, it has piped water and 240 volt mains electricity. The
University has its own facilities for alternative supplies of both commodities
on the frequent occasions when municipal supplies fail, We stayed in the
Halls of Residence of the University, wherc both European and Nigerian food
vas available, We arranged to have an evening meal cach day and obtained
the rest of our food from the local stores and the markets where fresh fruit
is very inexpensive.if one takes the trouble to bargain for it.

Much cf the work described in the following pages was carried out at the
University, though we were able to visit a variety of sites in the Wostern
Region through the kindness of various members of the staffs of the Cocoa
Research Institute of Nigeria and the Federal Departments of Forestry and
Adgricultural Research, In addition, through the generosity of the University
authorities, we were able %o pay two visits, each of about a week, to the
University's Field Station, 280 miles to the North on the bank of the Niger.
In the last week of our stay we were loaned a Landrover and the services of
a driver by the University, to go on a short tour of Nigeria. This tour
enabled us to see the great variety of Nigerian scenery and people, and to
form some idea of the country as a whole. A brief account of the itinerary

is included in this reporte




MAP OF NIGERIA
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During our stay in Nigeria, a number of significant political events
occurred, A fortnight after we arrived, a swift and efficient military coup
took place, resulting in the death of General Ironsi on a visit to Ibadan.
Such was the effectiveness of the coup that the normal life of Tbadan was
goarcely affected, beyond a curfew which lasted for a few days and made the
collection of bats at night impossible, The new regime quickly released a
number of political prisoners, among them Mr, Awolowo, the immensely popular
Yoruba politician. Almost every Yoruba in Ibadan turned out on the streets
to welcome him home., Our only other direct experience of internal politios
was on our longer journeysg, when our Landrover was stopped at the road-
blocks on the regional borders and on the roads leading to the major cities.
Despite the strong tribal feclings between Nigerians, there is no hostility
towards 'oxpatriates' as foreigners are known, and we were never in any
danger,

We left Ibadan two days before our plane was due to leave so that we
might see something of Lagos. It is the only town in Nigeria which, to
Buropean eyes, looks like a modern city. In contrast to the rest of the
country, its busy streets and modern buildings are most impressive. Ve
stayed overnight in accommodation arranged for us by Mrs. Laddijobi, the
nmother of a staff nurse at the South London Hospital, where Sister Cox is
employed. This hospitable lady cooked us meals in the compound she and
her fanily shared with several others, hidden behind a row of shops and over—
shadowed by a tali modern hotel, The -following day she and her family showed
us many of the places of interest in Lagos, until finally it was time for us
to hire a taxi to take us to the airport to await our plane.

The plane did not come, It had developed engine trouble on the flight
out and had ?turned back over the Sahara. Once again our good friend Mr,
Jevanjee came to our aid, and some of us stayed at hime house while the
others stayed at the Lirport Hotel, Due to a breakdovmn of the Telex link
with Londdn, it was impossible to know vhen the planewas coming until it
was in radio contact with Lagos, This necessitated periodic enquiries at
the airport at three~hour intervals, To add to our troubles, the flight
had been overbooked and a number of people, including one of our party, had
been arbitrarily struck off the passenger list, This was finally sorted

out, with his name returned to the list and the culprits in jail,
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During the delay, delegates to a constitutional conference had been
arriving in Lagos and an outbreak of terrorism, including a bomb attack on
a hotel (not ours!) had resulted in considerable security precautions,
including a cordon round the airport. In the departure lounge there was
a particularly forbidding sub-machine gun on a tripod, contrasting oddly
with the genial federal soldiers who manned it, refreshing themselves with
Coca-cola. Ve met an old friend among them - a soldier who had discussed
his English education with us while frisking us for arms near Lagos. Our
plane arrived three days late, and at this moment the British High Commission
saw fit to give us some helpful advice by telephone. Try not to stay in
the airport buildings, they counselled, as if terrorists try to blow the
place up the blast will be much worse indoors. Nothing of the sort
happened, of course, but we were all greatly relieved when, at 5 a.m., we

were airborne and bound for home,




6,

ITINERARY OF THE TOUR OF NIGERIA

dugust 30th:

dugust 3et:

September 1st:

September 2nd:

September 3rd:

September Lth:

September 5th:

Left Ibadan at 6,30 a.m. Drove to Zaria (530 miles) via
Ilorin, Jebba, Kontagora, Keduna. Overnight as guests of
Miss Pauline Drew, a student of Bristol University collecting

reptiles at Amadhu Bello University, Samaru (Zaria),

Sightsceing in Zaria and Kaduna., Visited University.

Second night as guests of Miss Drew,

To Kano (110 miles)., Visited famous Mosque, museumn, market
and dye-pits. Overnight at Hotel de TFrance in the only room
they had vacant., Rather cramped with seven people, but

excellent food and prices very low.

To Jos (270 miles) via Bauchi., Breathtaking scenery,
reminiscent of the filps, on approach to Jos Plateau.

Overnight at Catholic Mission School,

Sightseeing and insect collecting on Plateau. Remarkable
candelabra-like succulent Euphorbias suggest aridity, but
climate coolest anywhere in Nigeria. Potatoes and roses
grown, On to Wamba (95 miles) in evening. Meal as guests
of Nigerian District Officer who told us stories of Juju
and mythical animals, obviously believing in both, Over-

night at bush rest-house.

To Enugu (280 miles) via Makurdi; progress slow on wet earth
road until we reached Makurdi. Enugu 2 rich city, prices

high. Overnight at catering rest-house named "Progress Hotel".

Return to Ibadan (280 miles) via Onitsha, Benin City, Ife.

Beautiful modern road bridge at Onitsha,




GENERAL INFORMATION

Esscntial Preliminaries

Passport.

Residence Permit (arranged by University of Ifc).
International Driving Licence (arranged by fefi.).
Special Driving Licence (arranged by FoBe)s

Yellow Fever Vaccination (Yellow Fever Centre).
Anti-Malarial Tablets (donated by Burroughs Wellcome).
7.A,B,T, Vaceination (by College Doctor).

Snallpox Vaccination (by College Doctor).

Living in Nigeria

Public transport is normally by taxi at about 2d. per mile,

240 volts A,C. electricity widely available,

Drinking water should be boiled.

Blood-flukes mey be caught by standing in slow=running or salt
water; B.C.G. vaccination said to give some protection}

llosquito nets necessary; never scratch insect bites as sores

develop.

Inexpensive accommodation provided by rest houses (marked on maps).

Food must be tightly sealed if ants are not to get into it.




FINANCES

The expedition was sponsored by the Tmperial College Exploration Board
who awarded £250 towards the £1,050 total. The remainder of the finances
were covered by individual contributions of £60 plus donations from the
following organisations to whom we are most grateful. The revised balance

sheet is given below:-

Ttems Actual Estimated
S Expenditure Expenditure
1 % 265 £+ 8¢ d. £. 8., de
1 x£98
1, TRANSPORT 6 x £85
Air Fare - London/Lagos/London 673, C. 0, 673, 0. U
Lagos/Ibadan/Lagos 20, i s L9, Ts B
London/Gatwick/London 3. Vil Us
Transport in Nigeria 49. 9. 1. 50, 0. O,
2, FOOD AND ACCOMMODATION
Ife University and Research Station
6 x 8 x £5 259, 5. B 260, 0. Do
1. 2 Lk x &5
3 day delay at Lagos airport B Ty ¢ D
3, EXCESS BAGGAGE Gs Ha 0y 10. 0. 0.
4. POSTAGE OF SPECIMENS TO BRITISH MUSEUHK . 0. 0z 0O; 5s 0. O
5. BQUIPMENT
(a) Parasitologists 5. 10.. 6. 2y D 0y
(b) Entomologists 0. 18. 6. 5 0¢ O,
6, TFILMS -~ Colour Transparencies 8: 15s &,
7. Phone Call to U.,K. - 'planedelayed Hs ©Oa 'O
8, International driving licence Da. 17 Gs
9. INCIDENTAL EXPENSES
Report costs, including stamps,
envelopes, phone calls, etc. YT Bs il 40, 0. O,
10, Bank Fees = Ibad.an/Kensington/Ibadan ¢« 9¢ Ds

£1,051, 16, 7. £1,112. 7. O.

e e




HONEY RECEIVED

1 x £10
1 x £20
6 x £60

PERSONAL CONTRIBUTIONS

I. C. EXPLORATION BOARD

FORD DAGENHAM TRUST

WILLIAM JOHNSTON YAPP MEMORIAL TRUST
GILCHRIST EDUCATIONAL TRUST
BRITISH PETROLEUM

ANTT LOCUST RESEARCH CENTRE
ROYAL GEOGRAPHICAL SOCIETY
ADDITTONAL CONTRIBUTIONS

JOSEPH LUCAS CHARITABLL TRUST
OWEN ORGANTISATION

WORSHIPFUL COMPANY OF GOLDSMITHS
PULTNEY' S

TOTAL INCOME:

£e S (O
390, O, 0.
250, Ol (855
75 G, 0.
50, O, O«
g, Tl O ¢ %
50, O O,
50, O, O,
50, O O
15, 10, O,
5¢ Gy O
T ¢ 1G5
ko .
Bi B .
£1,098,

s
i — -~

2e 0,

e are also indebted to the following organisations

equipment and supplies:-

Admel International Ltd.

Baird and Tatlock Ltd.

Beechsn Research Laboratories

British Drug Houses Ltd.

Gallenkamp Co. Ltd.
Gillette Surgical Co.

R. Glover Ashcraft Ltd.

Hawksley and Sons Ltd.
H. J. Heinz Co. Ltd.

Imperial Chemical Industries Ltd.

Johnson and Johnson Ltd.

Johnsons Ethical Plastics Litd.

Littlewoods Ltd,

Marfae Polythene Co, Ltd,.

Nestle Co, Ltd,

C. E. Payne and Sons Litd.

Ronson Products Ltd,

Scientific Supplies Co. Ltd.

Smiths Industries Ltd,
Smith and Nephew Ltd.

Stayne Laboratories Ltd.

A, Wander Ltd.
Wellcome Foundation,

for providing
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We should also like to thenk the many who geve advice and assistance,
especlally:-

Dr. N, Croll of Imperial College, London.
Dr. B, Gerard, Ibadan, Nigeria.
Mr, J. Hayward, Ibadan, Nigeria.

Dr. C. Hoare, of the London School of Hygiene and Tropical
Medicines.

Professor H. R. Hewer of Imperial College, London.

Mr. B. Ing, of the Kindrogan Field Centre.

Mr. Lee, Ibadan, Nigeria.

The late Professor B, G. Peters of Imperial College.

Dr. D. Pye of Kings College, London,

Professor 0. W. Richards of Imperial College, London.

Mr, D. Rosevear of the British Museum (Natural History).

Mr, A. Stephenson and the Imperial College Exploration Board,

Sir Boris Uvarov and the staff of the Anti-Looust Research
Centre.

Dr, N. Waloff of Imperial College.
Finally, we must record our gratitude to the authorities and staff of

Ife University for the generous help in so many ways, both domestic and
scientific, In particular we wish to express our thanks to Mr., J. Phipps

and Mr., J. I. Menzics of the Zoology Department for their valuable assistance

and advice.
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REPORT (OF THE ENTOMOLOGICAL PROJECT

Introduction

The aim of this project was to obtain outline data on the ecological
role of grassland Acridoids to facilitate a comparison of a tropical grass-
hopper population with similar temperate ones. In particular, those
populations studied by Richards and Waloff (1954) were borme in mind as a
standard for comparison, These latter studies, however, covered a period of
five years whereas the present survey scarcely occupied as many weeks and so
much be regarded only as a rather sketchy outline of the situation as we
found it in July and August, 1966,

llost of the work was carried out on the campus of the University of Ife,
Ibadan Branch, and some of the analysis of crop contents was performed on
specimens obtained on a week's visit to the University's field station at
Shagunu,

Ibadan, the largest city in West Africa, lies at approximately latitude
7° 27" N., longitude 3° 52' E. The University is about two miles from the
outskirts of the town. Prevailing vegetation is semi-permanent arable, with
regenerating secondary rain-forest in scattered patches. The rainy season
lagts from May until October with in some years a slight 1ull in early
August or late July.

Shagunu field station is close to the river Niger at 10° 20t Ney
hp 27' E., in the "Guinea Savannah" zone. Shifting cultivation is practised,
but at any given time most of thelandscape is wild grassland with frequent
small, often leguminous, trees which may form closed canopy woodland in areas
protected from fire, The rainy season is shorter here and the insect fauna
is considerably different from that at Ibadan in the rain-forst belt.

The aspects of grasshopper ecology to which we directed our attention
were as follows:- population density in a selected area; type and quantity

of plants eaten; and natural enemies.




Photoorash of the population study area showing the
forest barrier anc: vvall of the Yall of Reosidence




Table 1

CHECK LIST OF SPECIES STUDIED

Acanthacris ruficornis (Fab.)
Acrida turrita (L)
Atractomorpha aberrans Karsch
Cannula lincaris (Saussure)
Carydana agomena (Karsch)
Cantantops melanostictus (Schaum)
Cantantops spissus (Walk.)
Cantantopsilus Ramme sp.
Chirista compta (Walk.)
Chrotogonus senepgalensis Krauss
Coryphosima producta (Walk.)
Dictyophorus oberthuri (Bolivar)
Eyprepocnemis plorans (Charpentier)
Epistaurus succineus (Krauss)
Gyrmobothrus temporalis (Stal.)
Heteropternis thoracica (Walk.)
Humbe tenuicornis (Schaum.)
Morphacris fasciata (Thunberg)
Oedaleus nigeriensis (Uvarov)
Oxya hyla (Serville)

Pododula ancisa (Karsch)
Irilophidia conturbata (Walk.)
Zonocerus variegatus (L.)
Anacatantops notatus (Karsch)
Catantops pulcherrima
Orthochtha Karsch sp.
Paracinema tricolor (Thunberg)
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POPULATION SURVEY

A grassy plot was selected on the University campus. The factors
determining the choice of the aren were:- (i) open aspects; (ii) delimit-
ation by natural or artificial barriers not normally crossed by grasshoppers;
(1ii) freedom from human interference (e,g. football, mowing); (iv) accessi-
bility. The plot chosen wms almost flat and roughly rectangular, with an
area of about 1,700 square metres, Of its 197 metric perimeter, 56 metres
were arbitrary boundaries across which the grasshoppers could freely pass
into considerable areas of similar grassland. O0f the remainder, 103 metres il
were bounded by dense scrub and woodland and 38 metres by a low wall, The |
ares was not overhung by any peripheral trees, but a single large tree was |
sited roughly in the centre,

On 12th August, the composition of the ground flora was investigated.

Sampling was by means of a 25 cm. squere wire gquadrat, which was thrown at

random fifty times and the plants in the area covered each time were recorded.
Percentage cover was the character used to score the plants, as it was felt

that this bore a reasonably close relationship to the amount of each plant '
available for the grasshoppers to feed on. The mean and maximum heights

of the vegetation in each square were also estimated and reccorded. Plants

with coverage of less than 5% were scored as 'present', In the tables (II)
overleaf, the data are presented in two ways; first, the proportion of

squares in which each species was found, giving an indication of how wide-

spread each plant was; secondly, the percentage cover by the plant, giving

a quantitative estimate of availability.
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Number of Squares in which each Plant was present

-

Speciocs
Synedrella modiflora 38/50 = Q.7
Tridox procumbens 15/50 = 0,30
Desmodium triflorum 29/50 = 0,58
Commelina species 5/50 = 0,10
Other forbs 6/50 = 0,12
Cynondon dactylon L7/50 = 0,9%
Aplismenus species 19/50 = 0,38
Sedges 6/50 = 0,12
Paspalum commersonii 5/50 = 0.10
Other grasses 2/50 = 0,04
A1l forbs 49/50 = 0,98
411 grosses and sedges 49/50 = 0.98

Mariscus flabelliformis;
TABLE ITT

Plant Sizcicg

Synedrella modiflora
Tridcx procumbens
Desmodium triflorum
Commelina species
Other forbs

Cymnodon dactylon
Paspalum commersonii
Aplismenus species
Sedges

Other grasses

Total forbs

Total grasses
Baruground and litter

Height of vegetation:-
Mean of mean heights

Hean of maximum heights

About a dozen species of grasshopper

The three commonest were selected for the population estimates.

Corydana agomena

Spathosternum pygmacum

Coryphacema centralis

Mariscus u--bellatus;

Percentage Cover

20.05%
6+ 70%
16.70%
0,60%
5450%
41.08%
3.52%
24 95%
0.86%
1.00%
49.55%
L9.41%
1.20%

15.6 cm.
34,6 cm.

were taken in the study area.

Karsch
Karsch
(Rehn) ( = C_product

CypeTus gcphacelatus,

These were:=
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Other species which were taken every day were, in order of abundance:-

Chirista compta; ZEpistauru Succineus, and Eyprepocnemis plorans.

Population size was estimated by marking-recapture methods, the procedure

being described below,

Thrce people collected for about an hour at mid-day,

eatching about 300 adult grasshoppers in all, by sweeping the vegetation with

butterfly nets, which were found to be superior for this purpose to the

ordinary sweep-net with a heavy hag, as grasshoppers are more apt to escape

from the latter pattern of net.

The grasshoppers were put in 9" x 6"

polythene bags in batches of about thirty and taken back to the laboratory

for marking. The marked grasshoppers were placed in two cylindrical breeding

cages and left there until the marking paint had dried. The cages were then

carried back to the study area and the insects were released by shaking then

out of the cages as the cxperimenters walked about the area.

The marking paint used was nail varnish, with an acetate base, The

colours used were transparent, red and blue,

Blue vornish was made by

adding some of the paraositologists' Giensa stain to the colourless varnish,

This faded to a milky white after a week in the field, but it was felt that

with a suitable selection of more permanent dies a variety of coloured

marking paints could be produced very cheaply by this method. The marks

seenmed fairly permanent in the field, but small flakes (not whole spots) of

varnish were found in the polythene bags where the grasshoppers had been

Jostling each other,

Freshly marked grasshoppers appeared to be in some

discomfort until the paint had dried, especially where the mark had becn

applied to the head.

They were seen attempting to clean the paint off with

the fore-legs which very occasionally became covered with varnish.

Fortunately, nail varnish is designed to dry rapidly. Once the paint was dry

the insects did not appear to be inconvenienced by it.

As our marking technique improved, we were able to apply smaller spots

and we found it possible to achieve daily differences in the marks by varying

the position of the spot and not its colour.

Date

July 25
26
27
28
29

TABLE IV

Colour
colourless
red

red

blue

blue

The marks were as follows:—

Position (all dorsal)

Centre of thorax

Centre of thorax

2 spots, each side of thorax
Rear end of thorax

Front of thorax




'TABLE IV  (Continued)

Date Colour Position (all dorsal)
August 1 red Left of head behind eye
2 red Right of head behind eye
3 red Centre of head
L red Base of left elytron
5 red Base of right elytron
10 = 24 Further recapture without remarking. |

lis each grasshopper was marked, its species, sex and previous marking
were recorded, These factors were also recorded for the few grasshoppers
shich died after being caught. The number of each sex of each species of
grasshopper released was also recorded; in some cases this differed from
the number captured due to deaths and escapes in the laboratory, Specimens
already marked were remarked.

From data such as those obtained in this survey, it is possible to
calculate the number of grasshoppers present by means of the 'Lincoln Index'.
If, out of a population of N individuals, a have beenrerked, and Db are .
capturcd of which ¢ are found to have becn marked, ¢ should be the same
fraction of b that a is of N (provided that b is a representative sample of

the population). Expressed algebraically:-

a

) = =
b B N
From this, it follows that N, the figure for the total population, is given
by the expression:=

{5e ]
e
o’

Q

This is the Lincoln Index, |
Bailey (1952) has shown that for a recapture of less than 10% of marked
individuals, a better index is:-
a8 % fb 14 1)
(¢ + 1)

and it is this formula that is used below.
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In early analyses of the data, considerable variation was found in the
number given by the index for each species on differcnt occasions. To reduce
the variability of the data we investigated the possibility of treating the
insects as a single population instead of regarding each sex of each species
as a separate population. This is only possible if the component populations
are stable. If onc species is becoming more abundant or less abundant with
respect to the others, the rosuliing change in the composition of the popu~-
lation will be reflected as a change in the proportions each species forms
of the total catch. This cannot be used as an absolute measurc of abundance,
but only as a measure of the changes in relative abundance. For example,
one species may be twice as easy to catch as another. The table that follows
shows the percentages for each sex of each species of the total catch in
weeks 1 and 2 and the catches on Wednesday of weeks 3 and L.

TABLE V

i x e

Percentas: Composition of Catch

C._agomena S. pygmaeum C. centralis

male female male female nale female
Week 1 .. . A Tholp 19,4 i i 8.8 2042 17.1
ek 2 oy . se  13:8 12,1 13:.6 8.8 351 16,5
Hoek 5 .0 ee  .e T4 10.8 18.0 7+9 33.8 18.0
Week 4 1.2 9.0 16.3 8.6 36.1 16,9

In an aging population of grasshoppers, there is a tendency for the
females to die first, altering the sex ratio in favour of the males, The
following table was prepared to show if the populations were ageing. The

ratio given is the number of males per female.

TABLE VI

e

Sex Ratios

C._agomena S. pygmacum C. centralis
Woek 1 .. .. .. 1,27 1.30 2,02
Boek 2 oo o s 1,14 1254 2.17
Week 3 .. rm e 1.06 231 1.88

Week L 1e24 1.99 1.91
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In both these tables it must be borne in mind that the figures for weeks
5 and L, each based on a single catch, are less reliable than those for weeks

1 and 2, based on five catches. On the basis of percentage catch it appears

that S. pygmacum is replacing C. agomena, yet it is pygmecum that shows the
increase in the ratio of males to females. Perhaps this is due to behavioural
differences with a change towards wetter weather in the last two weeks, or
perhaps it reflects a genuine demographical svent. The variations in the
properties of the species in each catch, though large, are no greater than
the variations in the Lincoln index scores, so, with some misgivings, we
treated the three species together as a single population.
The proportion of recaptures of any one day's marking will decline as

time goes on. This is due to several factors acting together, namely:-

1. Emigration of marked insects from the area,

2, Immigration of unmarked insects,

3. Death of marked insects,

4,  HMoulting of mymphal insects to become adult in the aret

5. Loss of marks.
It is presumcd that these factors will result in an exponential decline in
the number of marked insects being recaptured., This will result in an
exponential increasec in the index. Accordingly, the data were plotted on a
graph of logarithm of Lincoln Index figure against days after marking., The
means of all the estimates after one day, after two days etc. up to eleven
days were used; then the means of the estimates for the five days round the
fourteenth day, the 21st day and the 28th day were used. These figures are

set out below:~

TABLE VII

Total Population Estimate of the Three Species
Days after marking Mean Log. Value

1 L4 32 3,646

2 L,437 34647

3 5,636 3,751

L 5,701 B2

5 7,288 3,863

6 6,359 3,803

7 7,326 3,865

8 6,460 3,810

9 6,352 3.801

10 5,892 3,778

9 5,658 3153

12 - 16 14,128 L4150

19 = 23 20,672 4o 362

96 = 30 1,9 6GOR 1. Lo
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The graph of these figures, extrapolated, gives an intercept at day O of
3,596, representing about 3,940 grasshoppers.

To discover what numbers of the various species went to make up this total,
the Lincoln Index scores of each species for the first two days were added
together and the proportions of each sex of each species calculated. The
second day scores were included as well as it was felt the proportions would
not vary significantly over a single day, and by including the second day the

figures would be made more representative, The results are as follows:-

TABLE VIIT
Species % of Total Number present

C. agomena male 142 560

female 12,7 501 .
S. pygmaeum male 15.0 532 |

female 6.6 260 N
C. centralis male 35.2 1,388 |

female 16.3 642 |

Conclusions

An area of about 1,700 square metres was studierd. It was a level meadow-
like area, with equal quantities of grass and broad-leaved plants present. Of

these plants, one grass, Cynodon dactylon, accounted for about 40% of the cover,

|
while the forbs Synodrella nodiflora, Tridax procumbens and Desmodium triflorum |
between them shared 43% of the cover. In this area, three grasshoppers were

common and together constituted a population of nearly 4,000 individuals, half

of which belonged to the species Coryphacema centralis, with the other two

species, Spathosternum pygmacum and Corydana agomena, being about equally
abundant,. C. centralis and S. pygmaeum both displayed sex ratios of over two
males per female. Despite the fact that one specimen, C. agomena, was
apterous, the proportions of all the species as estimated from first captures

were very similar to the proportions estimated by means of the Lincoln Index,




EYPREPOCNEMIS PLORANS POPULATION

A number of species other than the three major ones were
studied. E. plorans appeared regularly in the swerps so a
pilot investigation was begun. Specimens were marked, again
with red varnish on the pronotal area but for individual
recognition and released in the field after weighing and
measuring.

The subsequent recapture of two individuals out of forty
released, over a period of one week did not give a reasonable
estimate, So the population size of about sixty was inferred
by direct comparison with the three standard species.

The positive flying response of Aerida sp. to ones
approach gave a visual estimate of not more than seven adults

in the area. Of the eighty Chirista compta individuals in the

area two different colour forms existed, brown being more common

in males while females were equally green or brown. The sexes

occurred equally throughout the study and no change in colour balance

was noticed.

Two Zonocerus varegatus nymphs and four Oxya hyla adults

were recorded, the former feeding on forbs during the latter
half of the experimental period.

NYMPHAL POPULATIONS

A population estimate by the marking techniques used,
could only be successfully applied to adult grasshoppers for
nymphs regularly ecdysed and lost their wvarnish, To overcome
this problem, specimens were marked, released and recaptured

over a short time inter—al, but as results showed adults did not



disperse for at least a day this was discarded.

Even when several patches of grass were enclosed and all

instars collected the numbers appeared to be too low.
method was compared with ordinary swept samples bearing in

mind its extreme bias towards active individuals.

TABLE £X.

CORYDANA AGRONEMA sweep

plots
SPiATHOSTT MUN sweep
PYGHAEIM plot
CORYPHOCAEMA sweep
PRODUCTA plot

14

13
14

e |

10

154

12

11T

13

12

This

Iv

14

\Ji

ADULT

18

Since this bias was shown in the results these figures

were only used for estimating the total amount of food eaten

by grasshoppers.,




CONTROL BY NATURAL ENEMIES,

i. PARASITISM

During examination of the crop contents several species
of grasshoppers were found to be parasitized. Nematodes and
dipterous larvae occurred in the body cavity, while gregarines
were present in the gut. large nematodes were identified as
Mormis; at least two species of gregarine were present, the
majority as sporadins, a few as cyats,

As is shown in table 9 Zonocerus was the grasshopper
most heavily infected by grogarines. Zonocerus was comnon
in swampy arcas beside the Niger near Shaguna (area 7). Fewer
adult Zonocerus were found to be parasitized simply because
they were less abundant than the mymphs, Parasitism probably
accouﬁted for this,

All nematode infested grasshoppers came from area 2
(possibly with the exception of one Zonocerus from area 7).

Maize, groundnut and Andropogon gaganus were the only plants

peculiar to this habitat on the campas. These of the five

Species parasitized by nomatodes - C. producta, C. compta

and Paracinema sp., - are grass feeders and therefore do not eat
groundnut; the epidermal cells of Andropolon are very character-
istic and easy to identify from crop contents, but were only

found in the crops of C., compta and H. thoracica; maize was

identified from the crops of these species C. compta, C. producta

and Catantopsilus sp. a mixed feeder.
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Unidentified prasses, which could have included maize, occurred

in the crops of Paracinema sp. and H. thoracica. It is possible

therefore that the neamtodes were associated with the maize.

Table 9 ;
Panasites Ne. %
Other Parasit- Parasit-

Species Gregarines Mermithida Nematoda ised ised

C. pulcherrima L (7) - - L 67
Catantopsilus sp. - 2 (2) 4 (2) 6 86

C. compta* - I (2) 1(2) 3 9

1 (5)

C. agomena* - - - o}

C. producta - - 8 (2) 9 12

E, plorans 1 (1) - ~ 1 3

H. thoracica 1(2) - 1 (2) 1G 1N 4G 4N
Paracinena sp. - = 1 (1) i 9

S, pygmaeum = - - 0 0

Z. variegatus 17 €7 6 1 (7) 176 1N 47G 3N

*C, compta: 1 Dipteran (Tachinid?) larva in area(2)
C. agomena 1 Dipteran (Tachinid?) larva in area (1)
Figures in parenthesis indicate the area from which the parasitised

grasshoppers cane.



PREDATORS

2.

(2) Invertebrates

Various carnivorous insects were observed in the area studied, Of these,

mantids were likely to prey on grasshoppers, especially upon the nymphal

stages. Some small black ants were observed feeding on o female Epistaurus
succineus, though it is not knowm whether they killed it, Many other ants |
were observed on the campus, including driver ants in the less shady parts J

1

|

it is thought that a large and common Conocephaline Tettigonied and the larger ‘
|

of the Biological Garden, Many Reduviid bugs and Odonata were seen, and a
few Asoalaphid Neuroptera. A male Spathosternum pygmaeum was found caught .
in a2 spider's web., Asilid Diptera were common,

(b) Vertebrates
Possible vertebrate predators seen were birds and small mammals (although

neither were encountered by us in the main study area), and the abundant

toads and lizards,
A few preliminary experiments on the acceptability of grasshoppers as
food were undertaken with two species of lizard and a toad, These are set

out below:=

PREDATOR ~ TOAD (BUFO S P.)

Grasshoppers presented Corydana Spathosternum Coryphacema
Nos, introduced 1 male 3 male, 1 fem. 2 male
Nos. remaining after one night - 1 male 1 male
Presumed eaten 1 male 2 male, 1 fem, 1 male

PREDATOR - BLUE=-TATLED SKINK

Species presented Corydana Spathosternur Coryphacena
Introduced 2 male, 1 fem. 2 male, 2 fem. 2 mele, 1 fem,
Remaining after 48 hours 1 male 2 female -
Presuned eaten 1 male, 1 fem. 2 male 2 male, 2 fen.

PREDATOR - LIZARD (AGAMA AGAMA); ADULT MALE

Species presented Corydana Spathosternum Coryphacema
Nos. introduced 2 male, 1 fem, 3 male, 2 fem, 2 male

—ta

Remaining after 24 hours male - -
Presumed eaten 1 male, 1 fem, 3 male, 2 fem, 2 male



PREDATOR - AGAMA: adult male and juvenile

Species: Corydana Spathosternum Coryphacema

Introduced: S ey 5 £, S mey 5 £ 2 Wey B Ta
Remaining after 48 hours - 1, s 12, 3 m., 1 T,
Presumed caten 5 ey 5 f. b By 5 2. 2 m., 4 £.

The results suggest that all three species are acceptable to all
the predators tested. The more agile Coryphacema seems better able to

elude Agama than the more sluggish Corydana.




B, FOOD PREFERENCES OF SOME ACRIDID GRASSHOPPERS

i, ANALYSIS OF CROP CONTENTS

INTRODUCTION., The majority of grasshoppers whose crops were
analysed were caught on various parts of the University
caripus. The crop contents were identified as far as possible
to plant species. Where this was not possible, the contents
were identified as either grass or forb.

AREAS OF CAPTURE, The five areas on the campus where grasshoppers

were taken are shown on the map. The occurrence of grasshopper

and plant species in all areas is shown in tables 11 and 12,

LREL 1. The grassy patch on which the population survey was
carried out plus a similar grassy patch adjacent to it. The
relative abundance of plants in this area is described in

part ii. It should be noted that grasshoppers were not taken
from this area for crop analysis until the population survey was
complete.

2. A small cultivated field of cassava, groundnut and ripe
maize. These three crops were planted mixed in the same rows. .

Adjacent to the crops was a2 large patch of prickly grass,

doubtfully identified as .ndropagon gaganus.

3. A grassy patch, its flora similar to that of area 1. but
approximately one third the size,
he A cultivated field overgrown by a species of Vigna and an

unidentified forb /.



5. The Biological gardens, a large area with a varied flora.

Few grasshoppers were caught here and no attempt was made to
list the flora.

6. An experimental cotton and groundnut plot belonging to the
Ministry of Agriculture, This was at Ilora, ncar the northern
boundary of the wWestern province.

7. Area 7 includes all environs of the University of Ibadan
field station near Shagunu in Northern Nigeria.

SAMPLING, Grasshoppers were caught by hand or random sweeping.
IDENTIFICATION OF PLANTS. Plants on the University campus were
identified by the head gardener. Pressed and dried specimens
were brought back and re-identified at Kew Gardens by

Mr. S. S. Hooper, Dr. W. D. Clayton and J. 5. Frost.

METHCD OF MAKING PERMANENT PREPARATIONS OF PLANT EPIDERMIS.

Pieces of upper and lower leaf epidermis, leaf edge and

stem epidermis were peeled off and bleached in sodium hypochlorite

for 10 - 30 minutes. These pieces were then washed in distilled
water, dried in 50% alcohol and mounted in polyvinyl lactophend.

ANALYSIS OF CROP CONTANTS.

The plant fragments from the crops were rlaced on a slide,

teased out in water and examined under high power. Identification

of these fragments was made by systematic comparison with the
epidermis preparations, Characters such as shape and size of

hairs, and the cell size were used.




TABLE 10.

DISTRIBUTICON OF GRASSHOPFER SPECIES

GRASSHOPPLR SPECIES

CORYPHOCAEMA PRODUCTA
SPATHOSTERNUM PYGM..EUM
CORYD/ANA AGRONEMA
CHIRISTA COMPTA
EYPREPOCNEMIS PLORANS
CATENTOPS MELANOSTICTUS
CATENTOPS 3PISSUS
CATENTOPS PULCHERIMA
ZONOCERUS VARIEGATUS
ACRIDA TURRITA
EPISTAURUS SUCCINEUS
BETZROPTERNA THORACICA
CANNULA LINEARIS
MORPHACRIS FASCIATUS
PARACINEMA S2,
ATRACTOMORPHA ABERRANS
HUMBE TENUICORNIS
ACANTHACRIS RUFICCRNIS
DNOPHERULA DESCAMPSIA
ANACATANTOPS NOTATUS
CATANTOPSILUS SZ.
PYCNODYCTIA DILUTA

ORTHOCTHA

CHROTOGONUS SENEGALENSIS
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TABLE 10. continued

GRASSHOPPER SPECIES

TRILOPHIDIA CONTRABATA

CEDALEUS NIGERIENSIS

OXYA HYLA

DICTYOPHORA OBTURI

PODULA ANCISA

GYMNOBOTHRIS TEMPORALIS




TALLE 11,

DISTRIBUTICN OF PLANT SPECIES

PLANT SPECIES

TALINUM TRIANGULARE
TRIDEX PROCUMBENS

SPIGELIA ANTHELMA

DESMODIUM TRIFLORUM

VIGNA SP.

SYNEDRELLA NCDIFLORA
VERNONIA CINERIA

COMMELINA SP.

MELANTHERA SCANDENS

ARACHIS HYPOGAE/ (GROUNDNUT)
GOSSYPIUM HIRSUTUM (COTTON)
MANTHOT ESCULENTA (CASSAVA)
MARISCUS FLABELLIFORMIS
MARISCUS UMBELLATUS

CYPERUS SPHACELATUS
CYONODON DACTYLON

CHLORIS PILOSA

SETARIA LONGISETA
DACTYLOTENIUM AEGYPTIUM
PANICEUM MAXIMUM

PASPALUM COMERSONII
PASPALUM CONJUGATUM
BRACHIASIA DEFLEXA
APLISMENUS SP.

ANDROPOGON GAGANUS

ZEA MAYS (MAIZE)

IDENTIFICATION DOUBTFUL
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ANALYSIS OF RLSULTS, Was according to Brusven and Mulkern 1962.

FOOD PLANTS UTILIZED determined by crop analysis and recorded as

the percentage of individuals of a particular species with a plant
in their crops.

TOTAL INGESTION, the sum of the individual plant ingestion psrcent-

ages, This indicates the proportion of species with more than one
plant in their crops and feeding behaviour.

NUMBER OF PLANT SPECIES UTILIZED, a measurement of selectivity of a

species.

GRASS~-FORB INDEX, determined by subtracting the percent of a
species with grass or sedge in the crop from the percentage with
forbs. A positive number indicates a forb feeder, a negative
number indicates a grass feeder,

PLANT SPECIFICITY INDEX determined by multiplying the percent

ingestion of the most preferred plant by 3, the second by 2 and
the third by 1, adding the quotients and dividing by 3. A figure
approaching 100 indicates great selectivity. This parameter was only

calculable for Cannula linearis since 2 large proportion of plant

fragments were unidentifiable.

In addition comparison of total percent ingestion for each
plant species with the number of grasshopper species attacking it
indicates whether a particular plant is eaten in large or small
amounts. By ocular estimate total plant ingestion is also

indicative of its abundance.




CORYDANA_AGRONEMA (Karsch).

69 specimens were dissected of which 27 had empty

Crops. 9 plant species were identified.

PLANT SPECIES PFERCENT INGESTION
CYPERUS SPHACELATUS 2.4
BRACHIASIA DEFLEXA 4.8

CYONODON DACTYLON 36

APLISMENUS SP, 4,8
UNIDENTIFIED GRASSES Lz (14.45)
VERNOMIA CINERIA 2.4
COMMELINA SP. 2.4
SYNEDRELLA NODIFLORA 2.4
UNIDENTIFIED FORBS 7.1 (4.8 4)

Total ingestion was 105.3% indicating that usually
one plant species was ingested at a time. The grass-forb
index was -75.7 indicating that C. agronema is a mixed feeder

that prefers grass.,



CORYPHOCAEMA PRODUCTA (Rehn).

A total of 70 crops were analysed, 10 of these were empty. Nine

plant species were identified.

PLANT SPECIES PER CENT INGESTION
MARTSCUS PLABELLIFORMIS 5.0

MARISCUS UMBELLARUS 6.6

CYPERUS SPHACELATUS 15.0

SETARTA LONGISITA 5.0
BRACHIASIA DEFLEXA 11.6

CYONODON DACTYLON s

ZEA MAYS 3.3
UNIDENTIFIED GRASSES 50,0 (3,3 8)
COMMELINA Sp. 1.6

The total ingestion was 101.4% indicating that only one plant
species was ingested at a time. The grass-forb index was -96.3 indicating

that Cocyphocaema was a grass feeder.




SPATHOSTERNUM PYGHAEUM (Korsch)

A total of 43 specimens were dissected, four of these were empty.

Eight plant species were identified.

PLANT SPECIES

MARISCUS FLABELLIFORMIS
MARISCUS UMBELLATUS

CYPERUS SPHACELATUS

SETARTA LONGISETA

BRACHIASIA DEFLEXA

CYONODON DACTYLON

APLISMENUS Sp.

PASPATUM COMMERSONTI
UNIDENTIFIED GRASSES
UNIDENTIFIED GRASS SEED HEADS

UNIDENTIFTIED FORBS

The total ingestion was 109.5% indicating that for about one-tenth
of the time this species fed on more than one plant at a time.

grass~forb index was -95.4 indicating that this species is a grass feeder.

PER CENT INGESTION

6.8
2.3
9
2.3
2.3
39.1
11.4
4.5
22.7
6.8
2.3




ACRIDA TURRITA (L)

A total of 34 specimens were dissected, 3 of which

had empty crops. L plant species were identified,

PLANT SPECIES PERCENT INGESTION
MARISCUS UMBELLATUS 3.2
CYONODON DACTYLON 12,9
CHLORIS PILOSA 3.2
PANICEUM MAXIMUM 3,2
UNIDENTIFIED GRASS 76.8

The total ingestion was 99.1% indicating that this
species fed on 1 plant at a time, The grass-forb index was

-100 indicating that Acrida fed solely on grasses.

CATENTOPS PULCHERIMA

6 specimens were dissected and the crop contents

identified as grass or forb.

PLANT PERCENT INGESTION
GRASS 50
FORBS 50

Total ingestion was 100% indicating that only grass or
forb was infested at any one time. The grass-forb index was

O indicating that this specis was a mixed feeder.




ACANTHACRIS RUFICORNIS,
Seven specimens wereddissected, two plant species, one of which was
identified, were found in the crops.

PLANT SPECILES FIR CENT INGLSTION

VIGHA sp. 100
UNIDENTIFIED IPGRB A. 100
The total ingestion was 200 indicating that this speciecs ingests

more than one plant species at a time. The grass-forb index was 100

indicating that Acanthacus fed on forls exclusively.,

DICTYOLHORA OBTURI

One specimen was dissected whose crop contained grass.

PODULL ANCISA

Two specimens were dissected, Loth of whose crops contained

Andropogon poganus. Total ingestion was 100% indicating that one

plant species is inpested at a time, and the grass forb index 100,
indicating a grass feeder.

GYMNOBOTHRIS TuMFPORALIS

One specimen was dissected whose crop contained grass.
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CATENTOPS MELANOSTICTUS (Schaum)

19 specimens were dissected, 4 of which were empty,

6 plant species were identified.

PLANT SPECIES PERCENT INGESTION
COMMELINA SP. 13.4

TRIDAX PROCUMBENS 6:7

VIGNA SP. 6.7
SYNEDRELL. NODIFLORA 6.7

ARACHIS HYPOGAEA (GROUNDNUT) 6.7

TALINUM TRIANGULARE 5.7
UNIDENTIFIED FORBS 67.0 (6,7 A)

Total ingestion was 113.9% indicating that in one out of
ten times more than one plant species was ingested. The grass
forb index was 100 indicating that this species fed on forbs

only. .




CATENTOPS SPISSUS. SPISSUS. (Walk)

14 specimens were dissected of which 4 had empty

Crops. 5 plant species were identified.

BPLANT SPECIES PERCENT INGESTION

UNIDENTIFIED GRASSES 10

VIGNA SP. 30

ARACHIS HYPOGAEA (GROUNDNUT) 20

VERNONIA CINERIA 10

UNIDENTIFIED FORB 4. 20

Total ingestion was 110 suggesting that in one out

of ten times more than one plant species was ingested at a

time.

The grass forb index was 90 indicating that this

species was a forb feeder.




CEROTOGONUS SENEGADENSIS SENEGALTIISIS

Five specimens were dissected, one of which had an enpty crop.

Vegetable metter was identified as grass or forb,

PLANT PER CENT INGESTION
GRASS 25
FORB 753

Total ingestion was 100% indicating that grass and forb were not
eaten at the same time. The grass-forb index of 50 indicated

Chrotoponus as a mixed feeder Lut preferring forbs.

EPTSTAURUS SUCCINBUS (Krauss)

A total of 22 crops were analysed. Two plant species were

identified.

PLANT SPECIES PER CENT INGESTION
UNIDENTIFIED GRASSES 13.5

TRIDAX PROCUMBENS 18.0
SYNEDRELLA MCDIFLORA 40,5
UNIDENTIFIED FORBS 36,0 (31.5 4)

The total ingestion was 108,09 indicating that only one plant
species was ingested at a time, The prass~forb value was 81,0

indicating that Epistaurus is a grass feeder.




CHIRISTA COMPTA. (Walk)

A total of 36 crops were analysed, eight of which were empty.

Five plant species were identified.

PLANT SPECIES

SETARTA LONGISETA
APLISMENUS sp.

ZEA FAYS

PASPALUM CONJUGATUM
ANDROPOGON GAGANUS
UNIDENTIFIED GRASSES

GRASS SEED HEADS

PER CENT INGESTION

3.6
2% 4

346

7e2

el
54.0 (39.6 8)
3.6

The total ingestion was 100,65 indicating that this species fed

on one plant at a time. The grass-forb index was 100 indicating that

Chirista fed exclusively on grasses.




EYPREPOCNEMIS PLORANS IBANDANA. (Giglio-Tes)

34 Specimens were dissected, of which 7 had empty

Crops. 7 plant species were identified.

PLANT SPECIES

SETARIA LONGISETA

APLISMENA SP.

UNIDENTIFIED GRASSES
COMMELINA SP.

TRIDAX PRCCUMBENS

VIGNA SP.

SYNEDRELLA NODIFLORA
ARACHIS HYPOGAEA (GROUNDNUT)
UNIDENTIFIED FCRBS

GRASS SEED HEADS

PERCENT INGESTICON

7.4
3.7
22.2
7.4
7.4
3.7
18.5
3.7
18.5
18.8

(70“‘ A)

The total ingestion was 92.5% indicating that this

species fed on one species at a time.

The grass-forb index

was 33.% indicating that Eyprepocnemis is a mixed feeder but

prefers forbs.




HETEROPTERNA THORACICA (Walk.)

23 specimens were dissected, of which two had empty crops. Five

plants species were identified.

PLANT SPECIES PER CENT INGESTICN
APLISHMINUS sp. 4,3
BRACHIASIA DEFLI 24,0
ANDROPOGON GAGANUS 9.6
UNIDENTIFIZD GRASS A b4

GIVNA sp. 9.6

ARACUIS HYPOGAEA (Groundnut) 24,0
UNIDENTIFIE