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ABSTRACT

The abundance and dispersal of alate Cerataphis variabilis was' studied at the Nigerian
Institute for Oil Palm Research using sixteen sticky traps each measuring O.9mxO. 9m in
Raphia plantation. Each trap, a flat vertical square wooden board, was covered with
sulphite-yellow cardboard paper measuring 0.521mxO.635m. These traps were smeared
with semi-solid tranparent grease and were laid out at specific locations in a Raphia field.
Counts of trapped aphids were made daily. There was a positive correlation between the
number of adult alatea and the total aphid population (r=0.68..,. p<-O.001). The numbers of
'singed aphids trapped outside the experimental field were-closely related to those trapped
at the edge of the field (r = 0.92, P<O.OOI) and at 19~Il1 from the periphery (r = 0.93, P
0.001). On a fine day, large numbers of alatae took off from the Raphia palms. The
relative abundance and aerial movement of alate C. variabilis in the Raphia field are
':iscussed.

INTRODUCTION

Winged morphs are important in the dispersal and population dyanmics of aphids.
:-:1ey are particularly important in perpetuating the species by founding new colonies
::-.~ough their ability to escape from natural enemies and deteriorating environmental
~~nditions. In Raphia palms, two morphs of Cerataphis variabilis H.R.L. exist: the
~:::erae (wingless) and alatae (winged). Attempts have been made to explain alate
;-)duction in aphids (Bonnemaison, 1951; Kennedy and Stroyan, 1959; Johnson and
E...~~s,1960; Blackman, 1974). The factors claimed to be involved include temperature,
~_::1idity, photoperiod, nutrition, turgor of the host plants, crowding and age of the
:~ents. Overcrowding causes physiological stress, competition for space and food. Poor
;:.~j can stimulate the colony to give rise to winged forms. Alatae appear in greater
~ .portion in densely aggregated 'spears' and fronds in the field (Enobakhare, 1982).
~~e aim of this study was to determine the relative abundance, distribution and

L ::crsal of alate C. variabilis in and around a Raphia plantation.

MATE~IALS AND METHODS

~-:-.eabundance and dispersal of alate aphids were investigated using sticky traps
~ .jams, 1951) made of yellow cardboard papers erected in the 'Raphia Gene
1 .. II' of N~I.F.O.R. between June 1979 and March 1980. This plot, 54.9mx94.8m,
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was 2 years old and contained mainly young and vigorous Raphia hookeri palms (about
2(0) and a few of R. vinifera and R. sudanica.
The Sticky trap:

Sixteen traps each measuring 0.9mxO.9m were used. Each trap was made of a fl:
vertical square wooden board, supported by two wooden stakes, 2m from ground level.
sulphite-yellow cardboard paper measuring 0.52mxO.63 was attached to the side of tl
board facing the field using drawings pins. This cardboard paper, which represented tl
effective area for trapping the winged aphids, was smeared with semi-solid tranpare
grease.

Experimental design:

The layout of the experimental site indicating trap positions is shown in Fig. l. Fe
traps (A, C, E, G} were located at the four corners of the field. Between two traps on es
side of the field (except the side bounded by the tarred road), were interposed three tr:
one of which was midway between the two corners (B, D, F, H). The remaining two w
placed equidistant on either side from the first but 19.6m away from the periphery of
experimental field (NI, N2, EI, E2, SI, S2, WI, W2). Two other traps, separated
eight palms, were placed in the middle of the field on an east-west axis (Y I, '{2 and
X2). All the traps were adjusted to a height a little above the canopy of the palm trees.

The sticky papers were removed daily and taken to the laboratory in transpar
cellophane bags. The papers were immediately replaced with freshly smeared ones e
time. The trapped alate aphids were counted under strong illumination. Any aphids II
the bag were washed out with alcohol and counted. In order to know the time of the
when flight was most active, a preliminary trapping was carried out. This was done
counting aphids on four traps at the corners of the field for seven consecutive 24 r
period s at frequent intervals. Also, counts of aphids were initially carried out on wI
brown, green and yellow boards to determine the most suitable and attractive colour.

Meteorological data were obtained from the Statistics Division of the Rese
Institute. However, the wind directions within the plot were monitored by a
handkerchief knotted to the tip of a stick firmly stuck to the ground in the middle 0
field.

RESULTS

The preliminary trapping showed that most flight occurred between 4.00 and 5.30 I
(i.e. 1600h-1730h): the mean numbers of alate aphids caught in the traps were 2 betv
8.00 a.m. and 12.00 noon; 5 between 2.00 and 4.00 p.m. and 12 between 4.00 and 5.3(

Aphid catches in peripheral and remote traps

In the main experiment, the highest mean number of winged aphids (266) and the lov
(25) were caught in June and August 1979 respectively by traps within the periphery of
field (i.e. traps A, B, C, D, E, F, G, H) (Table 1). During the periods of heavy rainfai
August (weeks 9-13 f Fig 3) most of the aphids were dislodged by rain to the base of
Raphia palms. Consequently, there was a very sharp fall in the number of alate aph
caught. During this period of low catch, it was observed that the number of hours
sunshine was also reduced. Since active flight is partly induced by sunlight, reduction
sunshine hours considerably affected the size of catch. As the rains declined and sunshi
hours increased, more aphids were caught on the traps (Fig. 3). In a similar trend in 197
the central traps caught the lowest number (42) in August and the highest (188) in Jut
(Table 3); in 1980, the catch in January and February were about equal (58 and 5
respectively) .
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Disperal of alate ceratapbis variabilis

Aphid catches in remote trap:

The remote traps located 19.6m from the Inner ones (Fig. 1, Table 1) caught the highest
number in June 1979 (~69) and tfi~iDwest (71) in August of the same year. The highest
catch (236) occurred in January, '\980 while the lowest (148) catch occurred
in March. Gcfl:«-dUy, the size of aphid catches was similar to that in the peripheral traps
(Fig. 3).

However. in comparing cat cites in the two different traps in relation to location, it is
observed that lie aphids were caught in traps situated towards the north (in the periphery
of the field) and 260 were caught 19.6m in the same direction (remote traps), whereas 380
aphids were caught in the peripheral traps in the N.E. windvConver sely , when there was
lillie or no eastern wind, 329 aphids were caught in the peripheral traps and 341 in the
remote traps (Table 2). The lowest catches of 123 aphids (in peripheral traps) and 159 in
remote traps in the same direction were made in July in a north wind. Very low catches
were again made in August dunngcalm weather with high rainfall. There was an
improvement from November 1979 and the highest catch of 191 aphids in remote traps
was observed in December. In 1980, the highest total number (743) was caught in January
and the lowest (433) in March in the same traps.

The relationship between monthly aphid catches and wind frequency in the various
trap locations is shown in Table 2. All the correlation coefficients are low anc
insignificant suggesting that size of catch in any trap location is independent of the wind
frequencies, since wind is capricious. However, the mean aphid catch from all traps in tht
field periphery correlated strongly with that from the middle of the field (r = 0.92, P:
0.001). The same is true of the catches from the remote traps (r = 0.93, P«}.OOI) (Tabk
3). Fig. 2 (A, B, C) relates the total monthly trap catches of the aphid to the distanceanc
direction of the traps from the middle of the field. The further the traps were from the
centre of the field the lower was the catch.

Table

Mean monthly
catches

Trap collections of Cerataphis variabilis 47.4m (E-W). and 27.45m (N-S) from the centre
of a Raphia plantation (June 1979 - March 1980).

Mean catches for different traps

A B c D E 'F G

March. 54.1 + 14.9

48+31.6 31±13.4 57 ±42.0 59±39.2 54± 36.4 59±39.4 53±27.6 51

2± 1.2 8±7.9 7±6.2 3 ± 1.3 5±4.4 9±6.6 1O±7.9

44±11.9 29± 16.0 22± 3.9 37±26.2 25 ± 8.1 32± 10.1 36± 17,2 36

43 ± 16.4 37 ±9.9 64±7.3 39± 15.9 39+ 16.0 17±5.1 47 + 31.3 45 :

30± 12.7 22± 12.0 27 +4.4 IS'± 10.3 23 ±8.8 16± 3.9 30± 17.2 21 "±

33 ± 16.8 21 ±4.0 7±4.8 17±5.7 17±0.6 12±2.9 24±7.1 18

15 ±8.5 16±6.4 11 ±4.9 J9±11.8 7±2.8 14 + 5.0 17±8.4 10

• E-W = East- West axis) N~~l'<¥'l~,wth-South axis ... Mean ± S.D .
4fJ.

Feb. 74+31.1

'-



r ", 1.11It ,",,1"1' 1ll'1IIn'lI ruoru hly catches of Cerataphis variabilis and wind frequency in a
Raphia plantation (June 1979 - March 1980).

(a) 47.4m (E-W)* and 27 .45m (N-S) from the centre
(b) 67.Om (E-W) and 47 .05m (N-S) from the centre

CATCHES

Trap directions and wind frequencies ~
>(a) Peripheral traps (b) Remote traps r!l=B D E F G H North South East 0A C a'~~
:rJune 181(4)* '" 182(1) 380(1) 329(0) 222(2) 316(1 ) 270(19) 248(2) 260(1) 266(1) 341(0) ~.....,
r.:I

July 229(1) 235(0) 214(0) 237(1) 203(3) 159(1) 270(1) 210(0) =193(9) 123(1) 212(17) Q..
-I:>.. t!l'-..)

Aug 27(1) 13(0) 19(0) 35(0} 29(2) 1 5 ( 0 ) 2 1 ( 0 ) 3 5 ( 0) 08(7) 30(0) 38(21)
0

Nov. 115(0) 86(3) 144(4) 132(1) 109(1) '"175(9) 147(1) 98(1) 129(1) 145(11) 112(0) ~.
§

148(2) 254(8) 124(2) 137(1)
~Dec. 171(8) 157(1) 157(5) 67(2) 189(5) 178(0) 191(2) to:)

Jan. 120(5) 89(2) 106(2) 71(0) 91(3) 63(0) 121(14) 82 ( 4 ) 105(2) 6 3 ( 0 ) 68 ( 0 )

Feb. 130(4) 83(1) 28(2) 68(0) 66(2) 46(2) 97(17) 71(1 ) 7 7 ( 1 ) 72 ( 2 ) 6 3 ( 0 )

March 58(3) 63(0) 45(1) 75(5) 29(1 ) 56(5) 66(18) 41(3) 3 1 ( 0 ) 6 3 ( 5 ) 5 4 ( 5 )

r*** 0.37 0.47 0.23 -0.22 0.21 -0.20 -0.27 -0.13 0.54 -0 . 1 6 -0 . 28

* Wind frequency in parenlhesis

*** Correlation coefficient between catch and wind frequency.

* N-S = North-South axis; E-W = East-West axis. .......-,
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Table 3 Correlation of mean monthly catches in peripheral traps (B),
remote traps (C) with the mean monthly catches in the middle of the field (i

1979

1980

Mean aphid catch

A (B

Month Centre of field Remote tra
(E-W)and L

Field periphery
47 .4m (E-W)and

27.4m(N-S)

JUNE 187.750 266.000 289.C

JULY 156.750 205.750 213.C

AUGUST 41.500 24.875 23.(

NOVEMBER 117.250 129.875 117.(

DECEMBER 67.750 165.125 150.(

JANUARY 58.250 92.875 78.(

FEBRUARY 54.000 73.625 70.(

MARCH 26.750 54.125 49-~.

Correlation rb.a = 0.92**"'; fe.a.::;: 0.93***

DISCUSSION

The trend in the numbers of aphids caught on the sticky trap fluctuates wjfirihe wea
conditions (Fig. 3). Thus the high catch in week four of June 1979 and ~Ic;w~st c:
between weeks eight and twelve of August 1979 were closely related if) the prevai
weather conditions. Bright weather would appear to favour dispersal of flight matu
aphids while wet and cloudy weather suppressed flight activities.

Besides the minor differences in June and August 1979, the traps: in the periph
caught more aphids in the eastern direction (47.4m from the centre of theficl:9) chan '.
traps 67.Om away from the field .().'tjg.2). This was probably because they were closer
the edge of the field. Any Rapbiapalms situated closer to the edge would attract me
aphids than palms fUrtlter away from the periphery. However, this was not the pattern
the north - south traps,

There was a near perfect positive correlation between the mean aphid catches both c
the periphery of the field and remote traps and the mean catch from the middle of th,
field. This indicates that most of the aphids caught at the edges of the field migrated from
the concentration area among the palms in the field. Depending on the aphid's response tc
the traps, alighting or impaction might have been active or passive, from strong or stir
winds and with or against the general flow of the aerial population emanating from palm'
in the centre of the field. However, the total monthly aphid catches from traps in the
various. directions did not seem to correlate with the frequency of the wind blowing
towards the traps (Table 2). Wind is erractic and since it changes. its directions many time'
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daily, there is a tendency for the aphids to be randomly and passively distributed among
the traps at high winds.

Casual observations shows that on a fine day large numbers of alate C. variabilis took
off from the Raphia palms. Light not only stimulates an aphid to take off (by phototaxis)
but also causes it to fly upwards (Dixon, 1973). Flight is essentiallyabehavioural pattern
rather than something induced by wind. Yellow colour may induce some aphids to fly.
Shizaphis (Toxoptera) graminum does not respond to yellow colours but Myzus persicae
does (Taylor and Palmer, 1972). Hence preliminary trials with white, brown, green and
yellow coloured boards were carried out, For c. variabilis, yellow colour was found
to be suitable. The yellow surface increases the size of 'catch' presumbly by inducing
insects on flight to move towards the trap thereby increasing the local aerial density
from which the 'catch' is taken with whether by Impaction or alighting (Taylor and
Palmer, 1972). Whether or not it causes the aphid to 'alight can hardly be determined.
However, the attraction of yellow is somewhat diminished by the covering of
grease used to imprison the aphids (van Emden, 1972). A Johnson-Talyor suction trap
is VeJY suitable for a direct and precise assessment of aerial populations of aphids (Hodek ,
Hagen and van Emden, 1972). This was not available for' comparative observation.

Daily counts of catches for September and October 1979 were not recorded. This was a
period of heavy rainfall and all attempts to retain the cardboard papers on the boards
failed. They were soaked continuously and fell under their weight during very heavy rains.
It was observed however, that during this period, most of the aphids were washed down
the base of the palms thereby incapacitating a few available alates. The few that could fly
could not alight on the trap as the grease was itself washed off by the rain. This is reflected
in the general decline of the alate population in August 'catches'. In this month mpst of
the traps were clean. Suction traps which are undoubtedly the best current tool for 'trapping
aphids and measuring absolute population density could be suitable in avoiding this
shortcoming. This is because they sample constantly and quantitatively in nearly all
conditions of weather.

The alate C. variabilis are the potential invaders of the host plants and indeed initiate
new colonies. From pervious studies, it is known that aphid presence has a delayed or
depressing effect on 'spear' maturity (Enobakhare, 1982). Moreover, invasion of the
Raphia palms causes stunting and secondary infection of sooty moulds. The latter
causes the inflorescence to have an unusual dark appearance.
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Legends to Figures

Fig. l.
Layout of experiment. Trap positions marked (.) and labelled in alphabets.

Fig. 2.
The relationship between monthly catches of Cerataphis variabilis and distance from
centre of Raphia hookeri field (North, South and East directions): A, North B, South
C, East.

Fig. 3.
Weekly catches (on a log (N + 1) scale) of winged aphids (Cerataphis varialibis) in
two groups of eight and SIX geographically separated sticky traps situated, (a) 47.4m
(East-West) and 27.4Sm (North-South), (b) 67.Om (East-West) and 47.0Sm (North-
South) respectively from centre of the field (c) Mean Temp. (d) sunshine (e) Rainfall
for the same period.

Tables

1.(a)

(b)
2.

Trap collections 47.4m (East-West) and 27.4Sm (North-South); 67.0m (East-West)
and 47.0Sm (North-South) from centre of the field.
Trap catches 47 .4m (East-West) and 27.4Sm (North-South).
Relationship between monthly aphid catches and wind frequency )June 1979 -
March 1980).

a. Trap catches 47.4m (East-West) and 27.4Sm (North-South).
B. Trap catches 67.Om (East-West) and 47.0Sm (North-South).

Correlation of mean monthly catches in peripheral traps (B), remote traps (C) with
the mean monthly catches in the middle of the field (A).

3.
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