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Abstract: The study was conducted on the population dynamics of wheat aphid (Diuraphis noxia) at Arid
Zone Research Institute Bhakkar during 2009.The population of aphid was studied on sixteen varieties/lines
of wheat (Triticum aestivum) viz., Tw69001, Tw69002, Tw69003, Tw69004, Tw69005, Tw69006, Tw69007,
Tw69008, Tw69009, Tw69010, Tw69011, Tw69012, Tw69013, Bhakkar-2002, Saher-2006 and Inqlab-91. Aphid
population appeared on all varieties/lines on 12 February and increased gradually up to 05th March, 2009.
Thereafter the aphid population increased exponentially and reached its peak on 12th March, 2009 on all the
varieties / lines. A sudden decline in the aphid population was recorded after 26  March, 2009. Mean aphidth

population/ tiller of a wheat plant during the whole season was lower on Tw 69002 and 69003 (3.83) followed
in ascending order by Tw69009 (3.94 aphids), Tw69004 (4.37 aphids), Saher (5.55 aphids), Tw69013 (10.37
aphids), Tw69001 (11.25 aphids), Inqlab-91 (11.57aphids), Tw69005 (13.33 aphids), Tw69006 (13.43 aphids), Bk-
2002 (13.75 aphids), Tw69008 (13.93), Tw69010 (14.43 aphids) and Tw69011 (14.88 aphids), Tw69007 (16.45),
Tw69012 (19.18). Tw69002 and Tw69003 was the most resistant and Tw69012 was the most susceptible
varieties/lines among sixteen tested varieties/lines.
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INTRODUCTION sorghum and corn [5]. Aphids (Aphididae: Homoptera),

Bread wheat (Triticum aestivum L.) is the main crop range. They secrete honey dew which facilitates growth
with the largest area under cultivation in Pakistan [1]. of sooty mould which ultimately hinders photosynthesis
Wheat (Triticum aestivum L.) is a  nutritious,  useful, process of attacked plants [6]. As a sucking pest, aphids
cost-effective source and a source of the basic dietary significantly affectvarious vegetables, fruits and field
product-breads which is consumed by more than 70 % of crops, [7]. The aphids (Aphididae: Homoptera) are
the human population. Wheat (Triticum aestivum L.) is a important  sucking  pests  of  various  field  crops,  fruits
major cereal crop of Pakistan that help in increasing of and vegetables and are commonly called as plant lice.
GDP to the country’s economy [2].Wheat is a staple food Their population has been increasing for last few years
in Pakistan. It was grown on 8414 million hectares and had attained the status of a regular pest in Pakistan
producing 21749 million tons of grain with a yield of 2585 [7]. Aheer et al., 1994 [8] reported that aphid are too much
kg per hectare [3]. It contributes 13.7% to the value added dangerous even one aphid can cause 2.20 % loss in grain
in agriculture and 3.0 percent to GDP [4]. yield while according to  [9]  losses  occur  in  range  of

The wheat crop suffers from a number of biotic and 30-40% at 15 aphids per plant. The investigation of aphid
abiotic stresses from sowing to harvesting, including population dynamics on wheat is complex and depend s
heat, drought, disease and insects. on the numbers of immigrant aphids and the length of time

Wheat aphid is a serious pest having a wide host required for the population growth [10]. The growth rate
range of at least 60 plant species including wheat, barley, and  migration are affected by host plant variety and crop

also called green flies and plant lice have a large host
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vigor, microclimate and natural enemies [11]. Due to from 2  week of February to end of March. The
extensive use of chemical insecticides, aphids have observations were taken after 7 days interval. The aphid
developed resistance to various groups of pesticides [12]. population on each line/strain was recorded by randomly
Host plant resistance is one of the most important selecting plant in one meter square, three times in each
methods for control of the wheat aphids [13-16]. Host replication. In all lines/strains data were recorded
plant resistance is the relative amount of heritable according to this method, after this aphid population per
qualities  of  a  plant  that reduces the degree of damage tiller was calculated for each replication. Total number of
by pests [17]. Among different types of the host plant tiller of selected one meter square and aphid population
resistance,  antibiosis  is  a  heritable  quality  possessed on them were counted. The aphid population was then
by  a  plant  that  adversely affects the life history or divided with number of tillers to get number of aphid per
biology of the insect pests [18]. The incidence of tiller. The data were subjected to analysis of variance and
Schizaphis graminum has been reported to be DMRT test at 5% level of significance was applied.
significantly different on different wheat cultivars [19, 20].
The host plant variety can affect the reproductive periods RESULTS AND DISCUSSION
and fecundity of aphids [21]. The type and level of
resistance in wheat cultivars to the pest aphids have been Data regarding the aphid population recorded during
studied using different assays [22-25] including the 12-02-2009 showed that maximum aphid population (6.47)
effects of barley cultivars on life table parameters [26-28]. was recorded in line TW69007 followed by 1.73, 1.77, 1.86,

To overcome the economic losses caused by aphid 2.11, 2.21, 3.16, 3.33, 3.48, 3.86, 4.48, 4.51 and 4.59
attack, use of host plant resistance is more economical aphid/tiller, was recorded in TW69009, TW69003,
and environment sound method then using insecticide for TW69002, TW69013, TW69004, TW69010, TW69012,
the control of aphids. The use of resistant varieties is an TW69006, TW69011 and TW69008, TW69005 respectively
effective and efficient tool for the control of cereal aphids as compared to selected wheat varieties maximum aphid
[29]. The objective of present study was conducted to population was recorded in Inqalab-91 (3.49) followed by
determine the population dynamics of aphid on wheat and 3.29, 2.28, was reported in BK-2002 and Saher-06
to find out best resistant wheat varieties/lines against respectively. The maximum population of aphid reached
aphids. at 12-03-2009 that may be due to the favorable temperature

MATERIALS AND METHODS Temperature ranges from approximately 10 to 33°C during

The studies were conducted during 2009 and were population development. These findings are also similar
located at Arid Zone Research Institute Bhakkar. Sixteen with [31] that cold weather support aphid breeding
genotypes of wheat were to be screened against aphid behavior. Temperature ranging from 7.7 to 25.2°C is
named, Tw69001, Tw69002, Tw69003, Tw69004, Tw69005, favourable for aphid growth [32], while the optimum
Tw69006, Tw69007, Tw69008, Tw69009, Tw69010, temperature for aphid growth is 23.44°C [33].
Tw69011, Tw69012, Tw69013, Bhakkar-2002, Saher-2006 Data was recorded every seven days intervals.
and Inqlab-91. The experimental plot was prepared by Maximum  aphid  population  recorded  in  lines  during
ploughing and planking, after this these lines/strains were 12-03-2009 was 29.37 in TW69012, while minimum
sown in three replications followed by Randomized population was recorded in line TW69002 (5.75) while in
complete block design. The plot size of each replication selected varieties maximum population was reported in
was 4m×1.8m. Non experimental area was of 2ft. Row to BK-2002 22.74 followed by 18.89 and 9.76 was in Inqalab-
row distance was 6 cm. The experiment was planted on 15- 91 and Sehar 2006 respectively as given in the (Table 1).
11-2008. All cultural and agronomic practices were kept Last data was recorded at 26-03-2009 in which
constant. Nitrogen @ 160 Kg/ha and phosphorous @ 115 maximum aphid population was 23.38 noted in line
Kg/ha were applied. The crop was irrigated five times TW69012, while lowest aphid population was recorded in
during season. TW69009 was 4.35. To compare the varieties BK-2002 was

The entries were kept unsprayed to check the aphid most susceptible having aphid population of 18.71/tiller
population on them under natural condition. The data of while the variety Sehar-06 show the resistance against
aphid population on these lines/strains were recorded aphid  population by 4.48/tiller as shown in the (Table 1).

nd

for aphid reproduction as these finding are similar to [30].

the experiment was seem to be encouraging for pest
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Table 1: Mean population of aphids

Variety/line 12/02/09 19/2/09 26/2/09 5/03/09 12/03/09 19/3/09 26/3/09 Mean

Tw69001 3.86bcd 4.96f 7.85f 11.19e 18.66f 17.55b 14.69d 11.25f

Tw69002 1.86cd 2.05i 3.35g 4.11f 5.75h 5.34c 4.38e 3.83i

Tw69003 1.77cd 2.02i 3.13g 4.16f 5.64h 5.28c 4.89e 3.83i

Tw69004 2.21bcd 2.97h 3.84g 4.72f 6.11h 5.84c 4.96e 4.37i

Tw69005 4.59ab 6.72c 9.92de 14.94bcd 20.83e 19.02b 17.31c 13.33e

Tw69006 3.48bcd 5.63e 8.69ef 15.63bc 22.57de 20.85ab 17.21c 13.43e

Tw69007 6.47a 9.28a 14.15b 17.63b 25.21bc 23.22a 19.26b 16.45b

Tw69008 4.51abc 6.16d 9.85de 14.92bcd 22.46bc 21.45ab 18.36bc 13.93de

Tw69009 1.73d 2.12i 3.16g 4.13f 6.15h 6.02c 4.35e 3.94i

Tw69010 3.16bcd 5.76de 10.71cd 16.52b 24.63c 21.62ab 18.65bc 14.43cd

Tw69011 4.48abcd 6.59c 11.76c 17.65b 26.37b 22.35ab 18.34bc 14.88c

Tw69012 3.33bcd 7.62b 19.77a 23.49a 29.37a 27.34a 23.38a 19.18a

Tw69013 2.11bcd 3.98g 7.31f 11.74e 18.71f 16.26b 14.22d 10.37g

Bk-2002 3.29bcd 5.49e 9.86de 15.42bcd 22.74d 20.75ab 18.71bc 13.75e

Saher-06 2.28bcd 3.82g 4.51g 6.21f 9.76g 7.84c 4.48e 5.55h

Inqlab-91 3.49bcd 5.64e 8.72ef 12.85cde 18.89f 17.85b 13.64d 11.57f

These findings are similar to the [34] which describes the Based on number of aphid per tiller these lines found
peak population of aphid was during the mid-January, to be resistant against aphid. Means followed by same
mid-February and starts of March due to cold weather letter(s) within each row (denoted by lower-case letters)
condition. The present findings are similar with the results are not significantly different by DMRT test at P =
of [35] who reported that resistant cultivars showed 0.05.Means having different letter(s) (denoted by lower-
lowest population of aphids (0-5.0/tiller) as compared to case) show statistically significant results by DMRT test
susceptible lines (16-20/tiller). at P= 0.05.

Rios De Saluso and Conde[36] reported that milking
stage the aphid tends to increase in population i.e during CONCLUSION
the third week of March. Aphid reproduces rapidly at
heading and earing stage [37-40]. This rapid growth in The   results   concluded   that   peak  aphid
aphid population on all wheat varieties / lines could be population   was   recorded   during   the   beginning  of
due to availability of good quality and surplus quantity of the Second week of March in the years 2009.
food (sap) present in the ears. Another factor responsible Aphiddynamics   were   largely   dependent on
for rapid increase in the aphid population is temperature temperature  and    relative    humidity.   The  most
[41]. It has been reported [42] that gross and net resistant varieties/lines reported in this study were
reproductive rates of aphids were greatest at low Tw69002,Tw69003 and Tw69012 was more susceptible,
temperature regimes and declined with increase in but in varieties Sehar-06 is more resistant while Bk-2002
temperature. Abou-Elhagag and Abdel-Hafez [30] found was more susceptible.
that average daily temperature, natural enemies and
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