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Abstract.- The observations on the population dynamics of Grain aphid, Sitobion avenae F. and Barley thrips,
Limothrips cerealium H were taken from the fields of wheat and barley at AZRC farm and Agricultural College,
Quetta during the season 2002-03. Data indicated that the population of aphid was significantly higher on wheat as
compared with barley during 1** week of April and 1% week of May. The overall mean population of aphid was 1.
78/tiller on wheat and 1.25/tiller on barley. The population of thrips was also significantly higher on wheat as
compared with barley during 2nd and 3" week of April. The mean population of thrips was 2.38/tiller on wheat and
1.44ftiller on barley. In the 2™ experiment on population dynamics of these insects on five wheat varieties, viz: AZRI-
96, local, S-98, Local Zamindar and ICW, local showed significantly highest resistance against aphids than any other
variety. While significantly higher population of aphids was recorded on ICW during the 2™ fortnight of April. In
contrast, local proved to be susceptible to thrips as maximum number of thrips were observed on local during 2nd
fortnight of April. The population of either insects (aphids or thrips) was significantly different among genotypes,
among sampling dates and no statistically significant interactions were observed between genotypes and sampling

dates.
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INTRODUCTION

Wheat and barley are most important dual-

purpose crops of Balochistan. When there is scarcity
of green fodder it is a common practice of grazing
sheep and goat in these fields. If fanners are unable
to harvest the crop for seed in a dry season, the
stubbles of the crop are of considerable value as a
source of animal feed (Khan et al., 1997). Their
grain and straw are mainly useful for animal feed.
Both wheat and barley are prone to a number of
insect pests. Among which the aphids are the most
important pests particularly from the disease point
of view. They possess piercing and sucking
mouthparts, which are used to suck juices from
various parts of plant and cause indirect damage by
transmission of barley yellow dwarf virus (Gair et
al., 1983; El-Yamani and Hill, 1980; Carter et al.,
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1980; Mann et al., 1997). In South East Asia, Das
(1918) reported corn leaf aphid, Rhopalosiphum
maidis (Fitch), Melanophis sacchari (Zehtner),
grain aphid Sitobion avenae (Fabricious) and green
bug, Schizaphis graminum (Rondani) attacking
barley. Hamid (1983, 1984, 1987) surveyed
Pakistan and reported S. graminum, grain aphid,
Sipha maidis as the damaging pests of barley in the
northern hills of Pakistan. He also reported that
Sipha maidis was an important pest of gaminacious
plants. The attack is more severe on wheat in
December and March and on maize in June to
September.

In addition to this, a number of other insect
pest species were found attacking wheat and barley
although to a much lesser extent, in particular the
grain thrips (Limothrips cerealium) are commonly
found on wheat and other cereals (Tantawi, 1985).
These are known as thunder flies of black or brown
insects with piercing and sucking mouthparts. Little
is known of precise importance of thrips damage.
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However, in 1978, thrips damage to spikelets of
wheat was confinned in Yorkshire and occasionally
associated with a subsequent disease of spikelets
caused by Bostrytis (Gair et al., 1983). As no work
has been conducted from the plant protection point
of view in Balochistan. Therefore, an initiative was
carried out to identify the pegt problem of wheat
and barley in Balochistan.

MATERIALS AND METIIODS

The studies were conducted at Arid Zone
Research Centre (AZRC) farm and Balochistan
Agricultural College, Quetta during the year 2002-
2003 on the population dynamics of aphids and
thrips on wheat and barley.

Wheat and barley trial

The research work was earned out at Arid
Zone Research Centre (AZRC) farm, Quetta on
population dynamics of aphid, Sitobion avenae and
thrips, Limothrips cerealium from wheat and barley
fields during the 2002-2003 season. The population
dynamics of aphids and thrips was recorded at
weekly intervals. Twenty-five tillers at the tillering
stage and whole plant at initial stage were examined
at random from the field of wheat and barley. Both
the fields were sampled weekly beginning with 4th
week after planting until maturity. The counting was
performed of the number of nymphs and adults of
aphids and thrips present on each tiller. The
identification of aphid and thrips was earned out
using keys for identification (Blackman and Eastop,
1985). The data were analyzed using the T- test and
P was set at<0.05 (Anderson et al., 1974).
Variance = S*=1/m +n -2 (Ix = (Ox1)/ny
+ ZX22 - (sz)z/ ny)

T =%, — xo/S [ [1/n + 1/n,)]

Wheat and varietal trial

A field trial containing five wheat varieties
including local was conducted m the research field
of Balochistan Agriculture College, Bulleli, Quetta
during 2002-2003. The experiment was laid out m a
randomized complete block design (RCBD) with
three replications. Five wheat varieties (AZRI-96, S-

98, ICW, Local Zamindar and Local) were sown m
plot measuring 112.5 m® (7.5x15 m) and each
variety was sown m five rows with row to row
distance of 30 cm. The seed was applied @ 100
Kg/ha and no irrigation or insecticide was applied.
The data were recorded fortnightly beginning with
week after planting until maturity. At seedling stage
five plants from each variety were examined at
random, while at tillering stage five tillers from
randomly selected five plants from each variety
were examined to know the population dynamics of
aphids and thrips. The identification of aphid and
thrips was carried out using keys for identification
(Blackman and Eastop, 1985). The counting was
performed of the number of nymphs and adults of
aphids and thrips present on each tiller. The data
was analysed using MSTAT programme and P was
set at<0.05 and <0.01.

RESULTS AND DISCUSSION

Aphid population was significantly higher on
wheat than barley at two times (Table I). Infestation
started on the edges of the wheat and barley crops
near ditches and channels where wild weeds were
observed. Aphid infestation was first observed on
15th March on wheat (0.6/tiller). This coincided
with the onset of rise in temperature (Table IV).
There was a significant increase in population
density over the growing season (i.e., significant
week effect) across both the crops. The highest
densities of aphids on wheat were recorded in the
first week of May 2003 which was 4.2 aphids /tiller
(Table I). The aphid population declined the last two
weeks of sampling on 8th and 15th May when the
crop senesced and drying except for the seed in
May. The aphid population on barley was appeared
in the third week of March and continued upto the
1* week of May. Singh et al. (1985) studied that
aphids appeared in the first week of January and the
infestation reached a peak in the first week of
February, but started declining in the first week of
March as crop started maturing. It may be due to the
severe cold and frequent rains this season. The
temperature decreases up to -10°C (Table IV). Stary
and Lagasova (2002) also studied that cool and wet
weather in some periods of the season generally
suppressed the cereal aphid population in the Czech
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Republic. The maximum population of aphids on
barley was recorded in the third week of April
(2.44/tiller, Table I) and during that stage population
of aphids moves to earheads that indicated the
preferable stage for aphids. The minimum
population of aphids on barley was observed in the
third week of March, which was 0.4/tiller (Table I).
The overall mean population of aphids was higher
on wheat (1.78/tiller) as compared with barley
(1.25/tiller). The population was disappeared around
the first week of May on barley because of short
duration of barley than wheat and plants become dry
earlier than wheat. While, population of aphids on
wheat was continued upto the third week of May.
These results are in confirmation with the results of
Tantawi (1985) nom Cairo, Egypt. Resistance to
aphids in barley has been attributed to physical
factors, e.g. thickness of Schlerenchyma cells and
number of vascular bundles (EI-Serwiy et al., 1985)
or surface wax on the leaves (Tsumuki ef al., 1987)
or to chemical composition of the leaves. Another
chemical causing resistance to cereal aphids in
barley is gramine in the leaves (Salas, 1991).

Table I.- Average per tiller population of aphid, S.
avenae on wheat and barley.

Date Wheat Barley t-test
15-03-2003 0.60+.725 0.40+0.57 1.07 N.S.
22-03-2003 0.88+.725 0.60+0.64  1.47N.S.
01-04-2003 2.20+2.16 1.08+£1.50  2.17*
08-04-2003 1.64+2.23 1.73+4.57  -0.08 N.S.
15-04-2003 1.36+1.73 2444290  -1.59N.S.
22-04-2003 1.72+1.43 1.00£2.29  1.34N.S.
01-05-2003 4.20+7.4 0.56+1.29  2.49*
08-05-2003 2.48+5.55 - -
15-05-2003 0.96+1.27 - -
Mean 1.78+1.09 1.25+0.78

studied in the samara region of Russia and recorded
that the peak of adult Haplothrips tritici (Kurdj.)
occurred in June and did not always corresponds
with stages of the wheat crop optimum for
oviposition. The absolute abundance of all thrips
stages was maximum at the flowering stage on
wheat during the 2nd week of April (3.56, Table II)
and on barley in the 3rd week of April (2.06, Table
II). These results were also in agreement with the.
results of Tantawi (1985) who recorded that the
number of thrips was higher during April and early
May. The overall mean population of thrips was
significantly higher on wheat (2.38/tiller, Table II)
compare to barley (1.44/tiller, Table II). The
considerable number of thrips was observed on
barley only during the ear head formation. It was
observed from the comparison that wheat is more
preferable food for aphid and thrips than barley.
However, during the earhead development stage
aphid population was higher on barley as compared
with wheat. Thrips also preferred to feed on earhead
than to leaves or stem.

TableII.-  Average per tiller population of thrips,
Limothrips cerealium on wheat and barley.
Date Wheat Barley t-test
15-03-2003 1.28+0.54 1.16+0.37  0.93 N.S.
22-03-2003 1.56+0.84 1.20+£0.40  2.01*
01-04-2003 1.32+1.84 1.04+£0.50  2.415%
08-04-2003 3.56+6.13 1.52+0.71 1.68 N.S.
15-04-2003 3.20+2.04 2.04+£1.17  2.52%
22-04-2003 2.84+4.24 1.36+0.49 1.76*
01-05-2003 1.9242.21 - -
Mean 2.38+0.58 1.44+0.31

Table II indicated the average per tiller
population of thrips on wheat and barley. Thrips
was recorded for the first time in the winter wheat
and barley fields in Balochistan. The population of
thrips was also observed on 3rd week of March and
continued to increase upto the 3rd week of April on
barley and 2nd week of April on wheat (Table II).
The population was mostly observed on developing
earheads and flowers. Zhichkina and Kaplin (2001)

Table III indicated the average per tiller
population of aphids and thrips on different wheat
varieties. Population of aphids and thrips was
significantly affected by wheat cultivars. There were
significant differences among genotypes. The aphid
population was started to appear in the 1* fortnight
of March on all the varieties and continued upto the
2" fortnight of May. Aphids and thrips population
was minimum on 2nd fortnight of April during the
initial heading on all genotypes (Figs. 1, 2). Aphids
feeding at the seedling stage the mean densities of
25-30 aphids/stem/tiller resulted in losses of about
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Table IIL.-  Average/tiller population of aphids and thrips on different wheat varieties during 2002-2003.
Variety Aphids Thrips
AZRI-96 4.36+3.79 3.16+1.68
S-98 5.23+4.14 2.70£1.95
ICW 6.28+5.22 1.89+1.73
Local Zamindar 3.86+3.95 5.74+3.35
Local 3.33+2.78 6.78+5.58
Analysis of variance
K value Source Degrees of freedom  S.S. M.S. F value Prob.
Aphids
1 Replication 2 69.817 34.908 4.1560* 0.0206
2 Factor A 4 130.788 32.697 3.8928%* 0.0072
4 Factor B 5 1016.557 203.311 24.2052%%* 0.0000
6 Factor AB 20 164.294 8.215 0.9780 N.S. 0.312
7 Error 58 487.170 8.399
Total 89 1868.626
Thrips
1 Replication 2 29.956 14.978 2.3914 N.S. 0.1005
2 Factor A 4 229668 57.417 9.1672%* 0.0000
4 Factor B 5 619.218 123.844 19.7729%%* 0.0000
6 Factor AB 20 232.486 11.624 18559 N.S. 0.0351
7 Error 58 363.271 6.263
Total 89 1474.60
Table IV.-  Average temperature (°C) of Quetta valley during 2002-2003.
Months Daily (Mean) Maximum Minimum No. of stress days
Mean Highest Mean Lowest (Min. temp.)
December 2002 7.2 13.8 212 0.5 -10.0 16
January 2003 54 12.2 21.6 -14 -6.8 19
February 2003 8.5 14.6 20.8 24 -34 9
March 2003 12.6 18.9 25.0 6.3 -4.6 4
April 2003 17.9 244 33.0 113 4.0 0
May 2003 20.5 27.1 315 13.9 9.0 0

50% in some yield components at this stage caused
the greatest losses in yield (Nahid, ez al., 1991). The
maximum population of aphids (14.33, Fig. 1) was
observed on ICW during the second fortnight of
April, followed by S-98 (10.4) and AZRI-96 (9.22).
The minimum population of aphids was recorded on
the date of first infestation on local. The overall
maximum population aphids/tiller was observed on
ICW (6.28) followed by the S-98 (5.23) and AZRI-

96 (4.63) (Table III). Local was observed with
lowest number of aphids per tiller (3.33). Local
Zamindar was moderately infested. This may be due
to antixenotic, antifeeding or antibiosis effects as
previously reported by Niemeyer and Perez (1997).
Aphid population was highest in the month of
April (during ear head formation) and lowest in the
month of March (tillering stage) indicating that
wheat is less vulnerable to aphids in early stage and
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Fig. 1. Population dynamics of thrips on
different wheat varieties.
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Fig. 2. Population dynamics of aphids on
different wheat varieties.

susceptible at latter growth stages or it may be
attributed to low temperature during early growth
stage. Though the results were significantly
different, but there were not much variations
observed among varieties. Local proved to be the
preferable food for the thrips as maximum number
of thrips were observed on Local (14.6/tiller)
followed by Local Zamindar (11/tiller) (Fig.2) in the
2nd fortnight of April. While, ICW was observed
with mean lowest No. of thrips (1.89/tiller) (Table
II). Some varieties showed greater preference for
aphids, while some observed to be preferable for
thrips. This variability in reaction needs further
investigation. Therefore, it would be desirable to
test more cultivars with wider genetic basis for
resistance to aphids and thrips.

The above mentioned varieties have not been

tested before, therefore, the results cannot be
compared. However, the low population of aphids
and thrips on these varieties does not mean that they
are resistant, because at such low population, many
varieties may escape infestation and also may be
due to the cool and wet weather (Stary and
Lukasova, 2002). Therefore, these findings warrant
further investigation on the population, their sources
of resistance and control measures, and to assess the
economic importance of crop losses caused by
aphids and thrips in Balochistan.

The comparison was also made between the
crops grown at AZRC farm, Quetta and at
Balochistan Agriculture College Bulleli, Quetta.
Results indicated that the population of aphids and
thrips was higher on wheat grown at Balochistan
Agriculture College, Quetta and the population of
these insects was higher on wheat as compared with
barley at AZRC farm Quetta. Because, the field of
College was surrounded by Orchards of Apricot and
apples, which not only served as the shelter for the
insect pests but also protect them from the direct
effect of wind. Where as, at AZRC farm, Quetta,
there was a wall around the field, which did not
serve as shelter and food for them.
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