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Abstract  The use of fish meal and detergent water has been shown to be simple. cconomie and relable
for sampling of shootfly populations Various mixtures of fish meal with other ingredients were evalu-

ated. The most potent mixture was tish meal yeast ammonum sulphide. but generally tish me
ant. The attractance of fish meal was found 1o be

was adequate and the most readily available att

alone

refated o 1ts degradation: it increased from the first to the thied or fourth day, and then decreased. The

chemicals responsible for the attractance of fish meal have
may be the amines resulting from biodegradation of the n

et to be dentified, but in all probabbity they
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INTRODUCTION

SevERAL species of the genus Arherigona are known to
attack sorghum (Davies et al. 1980); however. only
Atherigona soccata Rond. is economically important
as a pest. This species is present in most of the Old
World tropics except Australia. The insect attacks
seedling sorghum in the first 4 S weeks of growth,
sing typical ‘dead-heart” symptoms. and in years of
high incidence can cause loss of plant population and
yield, since tillers produced when the main shoot is
killed are also destroyed and few panicles are pro-
duced. A closely related species, A. upproximata, is a
potentially serious pest of pearl millet in India
JoTwant and Butasi, 1978).

The dynamics of sorghum shootfly populations
have been studied, usually by growing regular plant-
ings of sorghum throughout the year, often in small
contiguous plots (Kuspu et al.. 1971). This results in
cross-infestation and often gives an erroncous impres-
sion of insect numbers and periods of peak incidence.
There was a need for a simple trapping method to
overcome these problems. STARKS (1970) used fish
meal to attract shootflies into sorghum plots for
increasing the efficiency of selection of sorghum resist-
ant to the pest. and BARRY (1972) noted that am-
monium sulphide was also attractive to the fly.

MATERIALS AND METHODS

During 1975 1976, several products. materials and
chemicals were tested as shootfly attractants and
attempts were also made to determine synergistic
effects of different materials. Initial trials attempted to
determine the efficacy of fish meal alone. In these, fish
meal was moistened and placed in a mesh cylinder
(1.5¢m dia by 12.5cm high) in square galvanized

metal pans (60 x 60 x 7.5 cm) fitted with lids which
gave a gap of at least 7.5 cm between the lid and the
top of the pan. The pans contained 201 of water plus
a small amount (100 g) of detergent. The water was
allowed to touch the cylinder to keep the
moist. In later experiments other produs
ammonium sulphide. brewers” yeast, and “dead hearts”
were placed in the water. In the trials using am-
monium sulphide, 20 ml of 4 20", solution were used.
brewers” yeast was used at the rate of 20 per trap. It
was also found that “swirling’ the cylinder in the water
of the trap and then allowing it to stand gave the best
catches with fish meal as bait. In most trials, standard
randomized block layouts were . with traps
separated by at least 2Sm. Traps were vistied every
morning and flies, which tended 10 sink 10 the
bottom. were scooped out with a gause net for exam-
ination in the laboratory 1o determine sex and species.

z

RESULTS

In the first experiment, pans contaming fish meal
only were exposed at various sites at the 1CRISAT
Center. Results of a typical trial for 7 days’ exposure
are given in Table 1, together with data at onc lo-
cation from control traps which contained only water
and detergent.

Shootflies were attracted to fish meal, but clearly
the site of the trap had a considerable influence on the
size of the catch. Traps at sites where sorghum was
growing, in BA ;4 and the watershed, caught far more
flies than others, while, even with fish meal, catches in
uncultivated grassland arcas were low. It was possible
to analyze data from BA,y (pesticide-free black-soil
area) on a paired-trap basis and this showed highly
ignil differences between the fish meal and the
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control (water + detergent) traps. Catches  were
heaviest in fish meal traps on the fourth day of ex-
posure, indicating that biological degradation was a
probable factor in attractance.
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Table |. Mean total catch of shootflies. Atherigona spp. per trap over 7 days
at the ICRISAT Center

Site No. of traps  Mean catch
Unsprayed farm (BA, ) (fish meal) 6 793
Unsprayed farm (BA;.) (controly [ n
Grassland {fish meal) 12 0
Watershed (fish meal) 4 613

*Traps contained water and detergent only.

Based on this work. a series of trials was carried
out in latc 1975 in which various components were
added to fish meal. In the first trial, there were eight
treatments replicated three times. Flies were collected
at 2-day ntervals for 14 days (Table 2).

Analysis of the data showed that catches with a
combination of ammonium sulphide, yeast and fish
meal were sigmficantly better than all other treat-
ments, and that, in general. treatments containing fish
meal were attractive. Yeast and ammonium sulphide
used alonc were only slightly attractive. but when
combined there was a marked synergistic effect. The
treatment containing ammonium sulphide, yeast and
fish meal was adopted as a standard attractant mix-
ture for shootfly population studies at the 1CRISAT
Center,

Since there had been reports (PRaDHAN, 1971) that
shootfly attack was heavier in fertilized fields, trials
were also carnied out in which ammonia, ammonium
nitrate und urca were added (o the standard treat-
ment, All combinations reduced the catch compared
with the standard mixture. The best of these treat-
ments, ammonia plus the standard, caught only half
as many fhes as the standard alone. Treatments con-
taining ammonium nitrate, either alone or in combi-
nation, were particwarly poor,

As sorghum ‘dead hearts’ produce a characteristic
odor, their attractance 1o the shootfly was tested. A
chi-square analysis of catch over 7 days 1 March
1976 showed that a given volume of “dead hearts” was
not as attractive 10 the shootfly as an equivalent
volume of moist meal. ‘Dead hearts’ were, however,
attractive and on the day of maximum attractance

took 99 flies compared with 207 taken by fish meul |

traps in the experiment

Table 2 Mean 2-day catch per trap of Atherigona sppover
14 duys at the ICRISAT Center (three replicates)

Treatment Mean catch

Water 244
Walter + yeast 400
Water + AS 400
Water + AS + FM 4353
Water + FM 96.76
Water + yeast + FM 9743
Water + AS 4 yeast 17805
Water + AS + yeast + FM M176

S Em. + REY

LSD.(000h 18421

AS = ammonium sulphide.
FM = fish meal.

As a follow-up to the work on addition of fertilizer
to the meal. an experiment was conducted in which
dead hearts and bullock dung. alone and i combi-
nation. were added to fish meal over a 14-day period
in a three replicate randomized block trial in late
March 1976, Dung was used. as flies had been ob-
served to visit and apparently feed on dung pats
the field. and also because 1t is @ commonly usel
fertilizer, Overall catches in the experiment were low
and the ‘dead heart” plus fish meal combination was
slightly wnferior to fish meal alone (Table 3),

Catches were greatest in the first 4 days over all

The altrac traps including fish meat
were highly productive on the third and fourth days.
Dung appeared to have a depressing effect on the
catehes and there appears 1o be no other rational
explanation or the very fow catches i the fish meal
dung “dead-heart” treatment. which caught very few
flies over the fiest 4 or 5 days. There was an interac-
tion between treatments and days. which was largely
explained by the very high attractance of the “dead-
heart” plus fish meal treatments i all replicates over
the first 3 days. Later, this treatment became less
attractive than the fish meal treatment alone,

Nature of the attractant in fish meal

A prehminary effort was made 1o determine the
asic characteristics of the chemicals responsible for
the attractance of fish meal. Traps were baited with
waler. detergent powder, and a concentrate made
from boiled and unboiled fish meal. The concentrat
wis aged and fillered for the different treatment
Results shawed that traps in which the meal was not
treated in any way and i which the minute pieces of
fish meal were allowed to remain in the water were
the most attractive and that when this solution was
aged for 10 days it was less attractive and became
even less so over the next 10 days of trapping. Sol-
utions made from boiled meal were not very attract-
e cither immediately or with aging, filtered or unfil-
tered (Tuble 4).

1t appears likely that the attractance of fish meal is
due 1o biodegradation. A latin-square experiment was
therefore carried out in which four treatments repli-
cated four times were compared over 4 days. the
period when fish meal had been shown to be most
active. The treatments were fish meal alone. fish meal
plus a bioade (aureofungin). water plus biocide, and
water alone. 1t was demonstrated conclusively that
addition of the biocide reduged the catches drasti-
cally. The possibility that biocide itsell might repel
flies was not tested (Table 5).




Attractants for Atherigona spp.

Table 3. Mean daily catch per trap of Atherigona spp. over 14 days at
the ICRISAT Center on eight treatments {three replicates)

Treatment Mean catch

Dung + dead hearts 173
Water 176
Dung 23
Dead hearts 457
Dung + dead hearts + fish meal 60
Dung + fish meal 1258
Dead hearts + fish meal 17.26
Fish meal 1993

S Em 3 188

LSD. 005 9.56

The catch was highest on the third day in tish meal DISCUSSION

traps and the analysis of data showed that all treat-
ments were markedly iferior to.fish meal alone. The
addition of biocide appeared to affect production of
the chemical attractant.

The most hikely breakdown product from fish meal
protein appeared to be an amine. and since skatole
(CoHoNY was available locally it was tested. It proved
1o be attractive to the shootfly. but inferior to fish
meal in traps in adiacent experiments. In 12 traps, 33
shootflies were caught on the first day of exposure of
the skatole The number fell to 122 on the second day
and 60 on the third. by the fifth day. the catch in the
shatole traps was no greater than that in the control
traps contwming detergent and water alone. A chi-
sauare analysis confirmed that skatole gave signifi-
cantly higher catches of shootfhes than detergent
walter

Specthany of the fsh meal attractant

in these trals, over 70000 shootflies were collected
and representative samples of 2580 individuals were
examined from the catches of December 1975 and
March April 1976 when most of the work was carried
out It was clear that most of the flies attracted were
from the genus Atherigona, but that several species
were represented. Of the fhies taken in December, 77,
rwere female, compared to 68", of those taken in April
Male 4. soccata made up 10 22" of the sample taken
m December and almost 24, of that in April. A sig-
mificant proportion of the males trapped in April were
A fulcata. The overall mean trap catch was over 4
times hagher in December than in April.

The data show that fish meal 1s o powerful attrac-
tant for Museid shootflies of the genus Atherigona.
The cffectiveness of the fish meal can be greatly
enhanced by addition of brewers” yeast and am-
monum sulphide, but generally the use of fish meat
alone would enable a simple and reliable o ment
of shootfly populations. While square galvanized pans
were used 1n these experiments almost any receptacle
with a large surface area could be used. 1t was found
in the course of the work that a hid was sdvantageous,
as removal of the lid resulted 1n fower catches. The
attractance of the medium increased to a peak on the
third or fourth day and the medium was predomi-
nantly attractive to females. There are indications
from the report of Criarwater (1977) that there is
also some selectivity within the females, 1t appears
that young females are more attracted than older
ones, and the work currently in progress (SEsHU
Revoy ef al. 1980: UNNITHAN, personal communi-
cation) indicates that the medium is most attractive to
females about to lay cggs and that receptivity possibly
varies with the stage of the female ovarian cycle. The
males may hlunder while in pursuit of females. While
other products, notably ‘dead hearts” and  skatole,
were shawn to be attractive for short periods they did
not compare favorably with fish meal. The chemicals
assoctated with the attractance of fish meal have not
yet been identified, but they appear to be breakdown
products from biodegradation of protein, This hy-
pothesis received support from the fact that when a
small frog died by chance in a water-and-detergent
trap an apparently anomalous result of high catches

Table 4. Mean daily catch of Atherigona spp. per trap over 14 days (three
rephicates) on eight treatments

Treatment
10-day-old meal

boiled
unboiled

10-day-old mea) filtered
1 10-day-old meal

11-20-day-old meal

hoiled - filtered
unboiled

11- 20-day-old meal
11 20-day-o0ld meal

! unboiled unfiltered
1 10-day-old meal --boiled  unfiltered
i

filtered
unboiled unfiltered
11-20-day-0ld meal- boiled- unfiltered

filtered

15.36
595
462
2
in

262
1.86
127

S.Em. t .
658

L.S.D. (0.05)
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Table 5. The effect of biocide on catch of Arherigona spp. in
fish meal traps over 4 days (four replicates)

Treatment

Mean catch
pet trap

Fish meal

Fish meal + biocide
Water + biocide
Water

S Em. +
LSD (0001

in this trap was obtained. The chemicals were not
particularly persistent as was indicated by the experi-
ments carried out on stored extract solutions. The use
of a biocide resulted in far lower catches  however.
the possible efficcts of the hocide itself cannot be com-
pletely xgnursd Bmlmg h\h meal had a murkcd effect
on the S5 made
up, and this again mdncalcs that the \uhsl.mocx are
probably associated with biodegradation

Fish meal has now been used for several years at
the JICRISAT Center as a sampling tool and results
from routine collections from traps will be compared
with those obtained from small plots planted with
sorghum at fortnightly intervals.

Achnowledgements The authors wish 1o thank the staff
of the Cereal Entomology division for ther cooperation
and help 1n the course of these studies. and Dr Wittiam
Rurn, Pulse Entomologist, JCRISAT, for gong through
the manuscript.

REFERENCES
Bakgy 12, (1972) Life istory and other bological notes on
sorghum shootfly in Fast Africa In Control of Sorghum

25475
3250
400
125
18.22
17907

Shootfly (Ed. by Jotwant M G. and YounG W. R.). pp.
119 128 Oxford & IBH. New Deiim

CLARWATER § R (1977) Sorghum Shomtfiv Research - Tax-
anomy of Fie Species of Athengona. Fourth Annual
Report, 1976, ICIPE. Narobi

Davis 1 C Sisnt Repoy K. Voand Riooy Y. V. R
(1980) Species of shootflies reared from sorghum nl
Andhra Pradesh. India. Pest Articles News Summaries in
press)

Jotwast M. G. and Butant D. K. (1978 Crop pests. and
their control . pearl millet Pesticides 12, 20 30.

Kunoe G G Prim KISHORE and Jotwani M. G \l‘)7ll
Scasonal mcidence of sorghum shootfly Athenigonu variv
soccata Rond. at Udaipur (Rajasthan) In Investigations
on [nsect Pests of Sorghum and Millets (Ed. by PRADHAN
S) pp. 131 137 Final Techmcal Report, 1965 1970,
IARL New Delhi

PrADHAN S (1971) Incestigations on Insect Pests of Sor-
ghum and Millets Findd Technical Report. 1965 1970,
IARIL New Delht

StsHt Repbpy K V. Davies ). Coand Ripoy Y. V. R
(1980} Monttoning of the shootfly. Atheriyona spp. popu-
lations using fish meal buit traps (under preparation),

Starks K J. (1970 Increasing infestations of the sorghum
shootfly 1n expenimental plots. J. econ. Ent. 63,
1715 1716




	00000001.tif
	00000002.tif
	00000003.tif
	00000004.tif

