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MONITORING OF SHOOT FLY POPULATION IN SORGHUM*
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ABSTRACT

The sorghum shoot fly (Atherigona soccata Roudani) population was monitored at
ICRISAT Center by recording the number of eggs lard, the damage caused to the sorghum crop
by larval feeding (number of deadhearts), and the number of adult fltes caught in fish meal-baited
traps. Trap catches showed npl&xnl positive and linear correlation with the number of eggs
laid and the of d Among factors, maximum and mmimum
humidity, maximum temperature and ranfall were found to influence shoot fly trap catches, The

more important factors affecting the number cf eggs latd were adult population density, and tem-

was highly

on adult density, tempe-

perature. of d
rature, and minimum humidity

INTRODUCTION

Shoot fly, Atherigona soccata Rondani,
is an important insect pest of seedling sor-
ghum. White, elongate eggs are laid singly
on the undersurface of leaves, Damage 1s
caused by the larva, which kills the central
shoot resulting in characteristic ‘deadheart’
symptoms. Destruction of the central shoot
results 1 poor plant stand and production
of side tillers, which are also susceptible to
shoot fly attack.

ng of 1nsect popul 15 an

i p of pest manag

This information can be used to improve
cultural and chemical methods of insect
control. With this knowledge, the time of
crop planting can be adjusted so to avoid
coincidence of the peak insect population
with the most susceptible stage(s) of tbe
crop. Pest population monitoring nl-o helpl

that the peak pest population coincides with
the most susceptible stage(s) of the crop thus
helping i efiective screeming. This paper
deals with the momtciing of sorghum shoot
fly population at ICRISAT Center.  The
shoot fly population was monitored by
1ecording the number cf eggs laid, the
damage caused to the sorghum crop by
larval feeding (number of deadheaits), and
the number of adult flies caught in the traps
baited with fish meal.

MATERIALS AND METHODS

Fish meal was used as a bait in the
traps to momtor the adult population of
A. soccata at ICRISAT Center durmng 1977-
83. A square pan, galvanised metal trap
with a lid (Campion, 1972; Seshu Reddy
et al., 1981), was used, Water (20 litres)
in the trap acted as a fly catching medium
and fish mea! (100 g) placed in a wite-mesh
di was kept at the center of the trap.

to adjust the time of chemical
for effe.tive control. lnhow‘phntm
work, this information can be used to ensure

The fish meal was changed every 3 days and
the water every 6 days. Flies were scooped
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out with a gauze net from the water in the
traps every morning and counted. In 1982,
the efficacy of a newly developed plastic trap
(ICRISAT, 1983; Taneja and Leuschner,
1985) was compared with that of the metal
trap. The plastic trap was found equally
effective in catching shoot flies and was
casier to handle. Hence, the metal traps
were replaced by plastic trap in 1983,

Shoot fly infestation on sorghum seed-
lings was monitored by planting a susceptible

the relationships between these factors and
number of deadhearts produced.

Figh meal attracts as many as 32 diffe-
rent species of shoot flies (Seshu Reddy and
Davies, 1978). The proportion of sorghum
shoot fly (4. soccata) in the total catch varies
over time (Teneja and Leuschner, 1985).

. Hence, the various species caught in the

traps were separated during the three year
period (1977-79). Relationships were worked
out between (1) the number of eggs laid and
deadhearts produced, (2) total fly catch and

sorghum hybrid (CSH 1) at hly intervals
at two locations at ICRISAT Center during
1977-79. The total number of plants and
those with shoot fly eggs were counted 14
days after crop emergence and those with
dudhum at 25 days after crop emergence.

| data (temp ‘humidity
and rainfall) recorded at the ICRISAT
meteorological station were correlated with
fluctuations in the pest density. Trap
catches and environmental data recorded on
the day of the egg count and the proceding
two days were considered while working out

the relationship between these factors and’

the number of eggs laid. It was assumed
that the number of flies present and the
environmental factors prevailing during that
period were the major factors affecting the
ogg laying. The incubation period for shoot
fly egg is 24 to 48 hours (Kundu and Kishore,
l970)andutheumzofmco\ml.only
h d eggs were idered. The num-
ber of flies and the environmental factors
prevailing during 7 to 20 days-period after
crop emergence were assumed to affect the
l‘ommon of deadhearts for a particular
deadheart count, ‘The shoot fly starts info-
sting the crop when it is 7 days old and it
uknltlnnidny‘for.hmtohﬂlh

and
vailing dwring 7 to 20 days-period after crop
emergonoe were oonsidered when examining

A. soccata catch, (3) number of eggs laid,
trap catches and environmental factors, (4)
npumber of deadhearts, trap catches and
environmertal factors. Variance ratios were
also worked out between eggs laid / deadhe-
arts, trap catches and environmental factors.

RESULTS AND DISCUSSION

lati itoring of the sorgh

thoot ﬂy unng fish meal-baited traps, s, for
seven consecutive years (1977-83) indicated
that the shoot fly population was always
very low during the summer months (April-
June). The population started increasing in
July and usually peaked during August
(Fig. 1), with a second peak in October-
November. These data confirm the earlier
observations that shoot fly is not a pest of
early sown kharif crops in southern India
(Maharastra, Karnataka, Andhra Pradesh)
and soighum planted just after the first
good rainfall (mid June) escapes damage
(Anonymous, 1984, 1985). Sorghum crops
planted either in late July or in November get
exposed to high shoot fiy attack and this
information has boen usod in the develop-
mont of an effctive and reliable screening
techaique for shoot fly resistance (Sharma
et al., 1983; Tancja and Leuschner, 1985),

betwoen shoot fly casches in traps nearest to
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Figure s : Shootfly catches in fish mea) baited traps at 1CRISAT Center
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TABLE 1. Relstionship between total trap catches and Arherigons soccaza cutches in flsh
menlbaiied traps, ICRISAT Cevter, 1977 to 1979,
Correlation coefficient (r)
Looation
wm 1978 1979 197719
Location 1 0.88%¢ .87 0.85% 0.87¢¢
Location 2 0.83¢¢ 0.91¢ 0.65%* 0.80%
Location 1 + 2 0.85¢¢ 0.89* 0,75 0.34%
¢ forP <L 005: * forP < 0.01
TABLE 2. Relstionship between shoot fly egg laying and deadhesrts in sorghum,
ICRISAT Ceater, 1977 to 1979.
Correlation coefficient (r)
Location
1977 1978 1979 1977.79
Location | 0.79%¢ 0.77%¢ 0.32 0.66%
Location 2 0.61% 0.89** 0.88% 0.80**
Location 1 + 2 0.69** 0.79* 0.62¢*¢ 0.73%

¢ forP < 005: * for P < 0.0

the planting locations and the mean catch
of 20 traps distributed all over ICRISAT
Farm (r = 0.83*%), Hence, the overall mean
catches were used for working out all the
relationships. The proportion of 4. soccass
to the total catch was low from April to
September ( < 50%) and high from October
to March (Tancja and Leuschner, 1985).
However, there was a positive relation hip
between the total trap catches and the
A. soccata catches (Table 1).

deadhearts) was positively correlated with
trap catches (total as well as 4. soccata), and
with maximum and minimum fremidity, and

gatively lated with i tem-
perature. No significant 1clationship was
observed with minimum temperatute or
rainfall (except on a few occasions) (Table 3).
Trap catches were negatively correlated with
maximun temperature, and positively with
maximum and minimum humidity. No
correlation was found with minimum tem-
perature, or rainfall (Table 3

Vndmw-hd;z\umddmm
most significant factor to affect the number
of oggs Iaid on plants was the numbes of
shoot flies caught in tmap, followed by muxi-
i), tomperatire (Table 4). No other
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TABLE 3. Relationship hetween shoot fiy incideuce, trap catches and eavironmestal factors,
ICRISAT Coater, 1977 to 1979,
Correlation coefficient (r)
1977 1978 1979 1977-79
Egg laylng v :
TIC . 0.70% 0.71% 0.64% 0.63%
0.67%¢ 0.63** 0.67¢ 0.67*
—0.48% —0.62%¢ —0,66%% —0,59%
) MIT 0.08 0.30 ~0. 580 —0.24¢
AMRH . 0.54¢0¢ 0.68% 0.59¢¢ 0.57%
PMRH 0,64 0.57% 0.39 0,540+
RF 0.3 0.16 0.14 0.20
Deadboarts vs :
TIC 0.81°¢ 0.60% 0.31% 0.56*
ASC 0.76% 0.61% 0.39 0.58¢
MXT —0.75% —~0.83% —0,57° —0.70*
MIT —0.23 —0.43% 0.43% —0.370¢
AMRH 0.69% 0.80% 0.48¢ 0.64%
PMRH 0.68°° 0.62* ) 0.34 0.53ee
RF 0.40 0.16 0.11 0.20
Trap catches v :
MXT —0.66% ' —0,60** —0.68% —D.61%°
MIT ~0.08 —0.17 —0.35 —0.17
AMRH 0.64* 0,70°* 0750 0.64%
PMRH 0.70* 0.66% 0.67% 0.65%
i 0.42¢ 0.19 0.40 0.24¢
CIHC = Total tr0p calch; ASC = Aserigons socoms catch; MXT = Maximam tempersture;
: ~“!-t; Minteak tomperature; AMRH = meximum 3

i
;
j
i

SPGB * forP O
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TABLE 4. Varissce ratie betwesn sheot fly incidence, irsp catches 2sd suvirenmenin! fiacters,
ICRISAT Center, 1977 t0 1979,

Variance ratio (F)
M 1978 1979 197179
Egg laying :

TTC . 24.02%¢ 25.44% 14.84°%¢ 52,330
+MXT . 1.03 5.59¢ 3.24 12.14%
+MIT . 5.19¢ 0.00 0.89 1.28
+AMRH . 0.20 0.60 0.00 0.16
+PMRH - 0.2s 0.3 0.04 0.00
+RF .. 1.84 0.91 0.55 0.19

Deadhearts :

TIC . 47.99%¢ 25,59 2.66 44.30%
+MXT . 6.08¢ 25.46% 6.57* 29.86%
+MIT o 0.78 0:76 0.01 0.9
+AMRH . 0.28 ;).15 0.0 0.75
+PMRH o 1.87 2.49 0.77 0.66
+RF “ 0.13 0.717 0.06 0.38

Trap catobes

MXT . 25.26* © 16.03% 19.66% 53.18%
+MIT . 11.25% ER ¥ 2.22 15.04%
+AMRH . 2.88 1.95 1.08 0.08
+PMRH . 0.60 2,14 121 2.86
+RF .~ 0.26 2.56 0.02 7.14°

T
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Figure 2. Interaction of factors affecting shoot f ulation and
damage , ICRISAT Center. 1 pop
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ficant. In case of number of deadhearts for-
med, the number of shoot flies caught in
trap and maximum temperature had signi-
ficant effect (Table 4), wiile othet factors had
no effect. Tempesature (maximum and
minimum) and rainfall bad a signincant
influence on trap catches, as shown by
variance ratio analyses (Table 4).

Monitoring of enoot fly population by
fisn moal-baited'traps and the damage cau.ed
to the crop is summarised in Fig. 2, along
with associated factors, Total trap catches,
as well as A, soccat7 catches, showed signi-
ficant, positive, and linear relationship with
cgg laying and deadheurt formation, Among
the various envi 1 factors, i

Anonymous, 1984, Progress Report of the All India
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84. Indian Council of Agricultural Rescarch and
Co-operating Agencics.

Amymoll 1985. Progreas Report of the All Inda

I9l4—l$ Indian Council of Aylmlmnl Mmh
and Co-operating Agencies

Campion, D.G., 1972 Some observations on the
use of pheromone traps as & survey tool for
Spodoptera Httoralis. OOPR miscellancous report
4. London, UK: Ceatre for Oversess Pest
Research,

ICRISAT ional Crops Rescarch Institute

and humidity, tempe-
rature and rainfall were found to influcnce
shoot fly trap catches, The most significant
factors affecting the number of eggs laid
were adult population density and tempera-
ture, The formation of deadhearts was
highly dependent on adult population
density, temperature, and minimum humi-
dity.

Since the number of shoot flies caught
in fish meal-baited traps showed a positive
relationship with shoot fly damage to the
crop, trap catches can be used to monitor
the population buildup of this pest. This
information can be used in developing a
fore casting inodel, for use in an integrated

Pest management program. Monitoring of -

shoot fly by fish meal-baited traps is casy
and could be done by farmers. Further
studios should be initiktod to detoimine the

sie of shoot fly trap sashes which corres-
pond to-4he cconomic' threshold level of
damage to the crop.
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