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Abstract: An experiment to study the seasonal  abundance  of  aphids  and  their  associated  natural  enemies
with respect to planting dates of wheat was conducted at the Agricultural Research Institute (ARI) Tarnab
Peshawar during 2011. Wheat was sown on 15  Oct. The experiments were laid out in RCBD with split plotth

arrangements. The mean number of aphids and the associated natural enemies were weekly recorded from 4th

week of January to 2  week of April for mean number of infestation of aphids and its The result revealed thatnd

the peak mean number of infestation of aphid population in wheat (7.87) was recorded on the crop sown on 15th

October which gradually decreased up to 2.32 in crop sown on 1  January. The aphids infestation on wheatst

started from 4  week of January to 3  week of March increased from 0.67 to 14.40 which decreased up to 1.82,th rd

respectively during 2  week of April. The highest mean of population of ladybird beetle (LBB) (Coccinellids)innd

wheat (0.15) was recorded in the crop was sown on 1  November. The population of LBB on wheat started fromst

2  week of  February  to  1   week  of  April  increased  from  0.04  to  0.37  which  decreased  up  to  0.13,nd st

respectively   during 2    week   of   April.  The  highest  mean  number population of green lacewingnd

(Chrysoperla carnea)was seen on wheat (0.16) sown on 1  November.  Green  lacewing  appeared  on  wheatst

(0.07) during 2  week  of  February  which  increased  up  to  0.30,  respectively  during  3   week  of  March andnd rd

then declined. The highest mean number population of syrphid flies (Episyrphus balteatus )was recorded on
wheat (0.27) sown on 1  November. Syrphid flies appeared on wheat (0.04) during 2  week of February and theirst nd

mean number increased up to 0.70, respectively during 3  week of March and then declined. The peakrd

population of parasitoid (Diuraphis noxia) (mean number of mummies) 0.25 was seen on wheat, respectively
when the crop was sown on 1  November. Parasitoids population (mean number of mummies) increased fromst

0.04 to 0.46 in wheat, respectively during 3  week of March and then declined. The highest total yield of wheatrd

(1167 tones ha ) respectively was recorded in plots sown on 15  October. It was concluded that wheat sown-1 th

on 15  October showed comparatively less population of aphids and gave higher yield as compared to lateth

sown crops.
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INTRODUCTION To record the population density of wheat aphids

Wheat Triticum aestivum L. (family graminae) in all season.
over the world has the largest cultivated area and the To determine the density of bio-agents fauna in the
quantity produced is more than that of any other crop. whole season.
Leading wheat producing countries are China, Russia, To compare the yield in wheat sown on different
U.S.A, France and Canada [1]. In Pakistan, the food grain dates.
that is regard as the leading material and staple diet is
wheat. It takes up a vital point in the agricultural policies MATERIALS AND METHODS
as it  throws  in  3.2  percent  to  GDP  in  Pakistan  [2].
Wheat, on about 9046 thousand hectares was cultivated The present research was conducted to study the
in Pakistan during 2008-2009. The total grain production seasonal abundance of aphids and their associated
was 24032000 tones with a yield of 2657 kg/ha [3]. Quite a natural enemies with respect to planting dates in wheat at
lot of aspects are to blame for the low yield of wheat crop Agricultural Research Institute (ARI) Tarnab, Peshawar
production worldwide. Arthropods pests are one of them. during the cropping season 2011.
Most of these pests belong to eight major orders:
Orthoptera, Homopetra, Hemiptera, Coleopetra, Diptera, Collection Of Experimental Material: The experimental
Lepidoptera   and     Hymenoptera.    Among    these, materials were  collected  from  Cereal  Section  ARI,
cereal aphids are gaining importance since their Tarnab,     preserved      under      Triticale       project.
population has increased over the last few years [4, 5]. Before  the  sowing  all  the  materials  were  examined
Cereal aphids are cosmopolitan in distribution and occur visually   and   the   damaged   grains   were   sorted   out
as a complex of various species. The predominant species so   that   to  sow  healthy  seed  for  achieving  full
are Rose-grass aphids which are known as germination.
Metopolophium dirhodum Walker. English grain aphid
recognized   as   Sitobion  avenae  F,   Bird   cherry-oat Experimental Design and Sowing: The experiment was
aphid  as  Rhopalosiphum  padi  L,  green   bug as laid out in Randomized Complete Block Design (RCBD)
Schizapis graminum Rondain and Russian wheat aphid as under split plot arrangements. Wheat was assigned to
Diuraphis noxia Mordvilko. Among the aforementioned main    plot,    while    dates   of  sowing  (fifteen15   Oct.,
species R. padi, S. avenae and S. graminum are abundant 1     Nov.,    15     Nov.,    1    Dec.,  15   Dec.,  1   Jan.)
in Peshawar valley [6]. Yield losses reason of 35-40 % due were assigned to sub plots. Wheat was sown in rows on
to the main cause of aphid species are recorded as 15 different dates. The row to row distance was kept as 30
aphids per plant. Sattar [7] measured the yield losses in cm. Plot size for each treatment was 9 m . Main plots were
winter wheat (Triticum aestivum L.) caused by feeding of separated from each other with a buffer zone of 1 meter.
Russian wheat aphid, Diuraphis noxia; Mordvilko and Agronomic practice i.e. weeding was applied evenly in all
investigated that the insect reduced grain yield 50 % - 83 treatments.
% and biomass by 56 % - 76 %. These consequences
optional that winter wheat undergo major economic loss Data Collection: Data of aphid infestation and their
from Russian wheat aphid. natural enemies were weekly recorded from 4  week of

Natural enemies (ladybird beetles(Coccinellids), January to 2  week of April. The following observations
lacewings((Chrysoperla carnea) and syrphid fly were recorded during the experiment.
((Episyrphus balteatus ) maggots) (feed on all species.
Common parasites aphids are wasps Aphids Infestation: Data regarding aphid population

Lysiphlebus testaceipes. Aphilinus mali and incidence in wheat sown on different dates were recorded
Aphidius avenaphis, that help in regulating populations on five randomly selected plants in each treatment, in
as mentioned by Charlet et al., (2002) [8]. Keeping in view each replication. Aphid data were recorded on three
the importance of wheat and the losses caused by aphids, leaves, top, middle and bottom region of the plant [9].
the present study is focused to find within the field Later on it was converted in to number of aphids
variability of the cereal aphids and their natural enemies infestation leaf . The data were recorded at 7 days
with the following objectives. intervals.

sown on different dates throughout the cropping

th

st th st th st

2

th

nd
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Biological Control Agents: In order to study entire Aphid density was significantly affected time
available natural biological control fauna (Predators and intervals. The highest infestation (14.40) of aphids
parasitoids), ladybird beetles, green lacewings, syrphid fly population was noted during 9  week interval (19-3-11),
and parastoids (mummies) were recorded on 5 randomly followed by 8  week interval (10.76). Mean number of
selected plants from each treatment and replication. aphid infestation of 8.67, 4.40 and 1.82 was recorded
Predators and parastoids population data were also during   10 ,  11   and  12   week  interval,  respectively.
recorded on selected three leaves, top, middle and bottom The lowest mean number of aphid infestation (0.67) was
region of plant [9]. Data were recorded at weekly intervals. recorded during 1  week interval, followed by 1.39 during

Yield: Yield data were recorded using thousand grain The interaction between different sowing dates and
mass (TGM) in grams in each treatment and later on it was time intervals showed that initially the population of
converted in kg per hectare. aphids  was  lowest  and  increase   with   time   interval.

Statistical Analysis: All the collected data were analyzed dates on the 9  week interval (19-3-11). Later on the aphid
statistically by using MSTAT-C package. While the population showed decline response till the last week of
means were separated by Duncan's Multiple Range data recording (Table 1).
(DMR) test with 0.05% level of probability [10]. 

RESULTS Table 2 showed significant different for L.B.B on different

Infestation of Aphids: The data pertaining to mean differences for ladybird beetles were observed in wheat
number of aphids population in wheat plants collected  on crop planted on different sowing dates. Highest mean
different sowing dates is presented in Table 1. Significant number (0.15) of ladybird beetles was recorded in plants
(P<0.05) differences   for  aphids  population  were planted on 1  November. Mean number of ladybird
recorded in wheat crop planted on different sowing dates. beetles 0.13, 0.12 and 0.13 was noted in crop sown on 15
The highest mean number of aphids (7.87) was noted in October, 15  November and 1  December, respectively.
plots sown on 15  October, followed by 1  November The lowest mean number of lady bird beetles (0.07) wasth st

(7.21). Mean number of aphid infestation of 6.47, 5.93 and noted in plants planted on 1  January. Statistical analysis
3.14   was recorded  in  plots  sown  on  15   November, of the data showed significantly difference for L.B.Bth

1 December and 15  December, respectively. The lowest population with time intervals. The highest mean numberst th

mean number of aphid infestation (2.32) was noted in the (0.37) of L.B.B was recorded during 11  week where as the
crop sown on 1  January (Table 1). lowest (0.04 – 0.05) was recorded in the 4   and  7   weekst

th

th

th th th

st

2  week interval (Table 1).nd

The highest density was recorded in almost all sowing
th

Population Density of Ladybird Beetles: Data recorded in

planting dates. The data revealed that significant (P<0.05)

st

th

th st

st

th

th th

Table 1: Mean infestation of aphids population per leaf in wheat crop on different sowing dates, time intervals (weeks) and their interaction at Agricultural

Research Institute Tarnab, Peshawar during 2010-2011(means of 4 replication)

Time interval (week)

------------------------------------------------------------------------------------------------------------------------------------------------------------------------

W-1 W-2 W-3 W-4 W-5 W-6 W-7 W-8 W-9 W-10 W-11 W-12

Dates 22-1-11 29-1-11 5-2-11 12-2-11 19-2-11 26-2-11 5-3-11 12-3-11 19-3-11 26-3-11 2-4-11 9-4-11 Mean

15  Oct. 1.50 3.00 4.42 6.00 7.75 8.67 10.83 15.25 17.92 10.42 5.83 2.82 7.87 ath

1  Nov. 1.00 2.50 3.50 5.42 7.17 8.17 10.42 13.25 16.83 10.17 5.75 2.33 7.21 bst

15  Nov. 1.00 2.00 2.58 4.25 6.17 8.08 10.25 11.00 16.17 9.50 4.58 2.08 6.47 cth

1  Dec. 0.50 0.83 2.08 4.08 6.17 7.08 9.08 10.83 16.00 9.17 4.17 1.17 5.93 dst

15  Dec. 0.0 0.0 0.0 0.0 0.42 1.58 4.75 8.25 11.50 6.58 3.67 1.00 3.14 eth

1  Jan. 0.0 0.0 0.0 0.0 0.0 0.0 3.75 6.00 8.00 6.17 2.42 1.50 2.32 fst

Mean 0.67 l 1.39 k 2.10 i 3.29 h 4.61 f 5.60 e 8.18 d 10.76 b 14.40 a 8.67 c 4.40 g 1.82 j -

Least significant difference (LSD) value at 5% level for dates = 0.150

Least significant difference (LSD) value at 5% level for Weeks = 0.212

Least significant difference (LSD) value at 5% level for interaction = 0.520

Means followed by the same letters are insignificantly different at 5% level of probability using DMR test.
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Table 2: Mean population of ladybird beetles (Coccinellids) per leaf in wheat crop on different sowing dates, time intervals (weeks) and their interaction at
Agricultural Research Institute Tarnab, Peshawar during 2010-2011(means of 4 replication)

Time interval (week)
------------------------------------------------------------------------------------------------------------------------------------------------------------------------
W-1 W-2 W-3 W-4 W-5 W-6 W-7 W-8 W-9 W-10 W-11 W-12

Dates 22-1-11 29-1-11 5-2-11 12-2-11 19-2-11 26-2-11 5-3-11 12-3-11 19-3-11 26-3-11 2-4-11 9-4-11 Mean

15  Oct. 0.0Q 0.0Q 0.0Q 0.02Pq 0.04Opq 0.06Nop 0.06nop 0.30Efg 0.30Efg 0.32cde 0.40A 0.08mno 0.13 bth

1  Nov. 0.0Q 0.0Q 0.0Q 0.07m-p 0.10Lmn 0.14Kl 0.05n-q 0.40A 0.25Ghi 0.33b-e 0.37abc 0.12klm 0.15 ast

15  Nov. 0.0Q 0.0Q 0.0Q 0.07m-p 0.08Mno 0.10Lmn 0.12klm 0.20Ij 0.20Ij 0.31def 0.36a-d 0.05n-q 0.12 bth

1  Dec. 0.0Q 0.0Q 0.0Q 0.06n-q 0.15Jkl 0.08Mno 0.04opq 0.15Jk 0.08Mno 0.30efg 0.40A 0.26fgh 0.13 bst

15  Dec. 0.0Q 0.0Q 0.0Q 0.03Opq 0.06nop 0.04Opq 0.02pq 0.04Opq 0.10Lmn 0.30ij 0.38Ab 0.22hi 0.10 cth

1  Jan. 0.0Q 0.0Q 0.0Q 0.0Q 0.02pq 0.04Opq 0.0q 0.07m-p 0.07m-p 0.26fgh 0.33b-e 0.06nop 0.07 dst

Mean 0.0 h 0.0 h 0.0 h 0.04 g 0.07 f 0.08 f 0.05 g 0.19 c 0.17 d 0.30 b 0.37 a 0.13 e -

Least significant difference (LSD) value at 5% level for dates = 0.015
Least significant difference (LSD) value at 5% level for weeks = 0.021
Least significant difference (LSD) value at 5% level for interaction = 0.051
Means followed by the same letters are non significantly different at 5% level of probability using DMR test.

Table 3: Mean population of green lacewing (Chrysoperla carnea) in wheat on different dates, time intervals (weeks) and their interaction at Agricultural
Research Institute Tarnab Peshawar during 2010- 2011.( means of 4 replication)

Time interval (week)
------------------------------------------------------------------------------------------------------------------------------------------------------------------------
W-1 W-2 W-3 W-4 W-5 W-6 W-7 W-8 W-9 W-10 W-11 W-12

Dates 22-1-11 29-1-11 5-2-11 12-2-11 19-2-11 26-2-11 5-3-11 12-3-11 19-3-11 26-3-11 2-4-11 9-4-11 Mean

15  Oct. 0.0V 0.0V 0.0V 0.08R 0.09q 0.11O 0.12n 0.13M 0.30c 0.22f 0.15k 0.10p 0.10 dth

1  Nov. 0.0V 0.0V 0.0v 0.10P 0.14l 0.18H 0.20g 0.22F 0.45a 0.30c 0.24e 0.12n 0.16 ast

15  Nov. 0.0V 0.0V 0.0v 0.09Q 0.12n 0.15K 0.18h 0.20G 0.37b 0.25e 0.20g 0.15k 0.14 bth

1  Dec. 0.0V 0.0V 0.0v 0.08R 0.10p 0.12N 0.14l 0.15K 0.26d 0.20g 0.16j 0.12n 0.11 cst

15  Dec. 0.0V 0.0V 0.0v 0.06S 0.09q 0.09Q 0.10p 0.12N 0.24e 0.15l 0.10p 0.09q 0.09 eth

1  Jan. 0.0V 0.0V 0.0v 0.02U 0.05t 0.08R 0.09q 0.10P 0.17i 0.14l 0.10p 0.06s 0.07 fst

Mean 0.0 j 0.0 j 0.0 j 0.07 i 0.10 h 0.12 f 0.14 e 0.15 d 0.30 a 0.21 b 0.16 c 0.11 g -

Least significant difference (LSD) value at 5% level for dates = 0.004
Least significant difference (LSD) value at 5% level for weeks = 0.006
Least significant difference (LSD) value at 5% level for interaction = 0.02
Means followed by the same letters are non significantly different at 5% level of probability using DMR test.

interval. Mean number of L.B.B recorded in 8 , 9 , 10  and plants planted on 1  November. Mean number of greenth th th

12  week interval was 0.19, 0.17, 0.30 and 0.13 respectively lace wings 0.10, 0.14 and 0.11 was noted in crop sown onth

(Table 2). 15  October, 15  November and 1  December,
The interaction between different sowing dates respectively. The lowest mean number of green lace wings

and time intervals showed that initially the population of (0.07) of green lacewings was noted in plants planted on
ladybird beetles on wheat crop was low started on 2 1  January.nd

week of February which progressively increased till 1 The highest mean number (0.30 and 0.21) of Greenst

week of April. Peak population of lady bird beetle was lacewings was recorded during 11  week where as the
recorded in approximately all sowing dates on the 11 lowest (0.07 – 0.10) was recorded in the 4  and 7  weekth

week interval (2-4-11). Later on the population of ladybird interval. Mean number of Green lacewings recorded in 8 ,
beetles declined till last week of data recording Table 2. 11  and 12  week interval was 0.15, 0.16 and 0.11
Population Density of Green Lacewings respectively (Table 3). 

Data presented in Table 3 revealed significant The interaction between different sowing dates
differences for mean population of green lacewings were and time intervals showed that initially the population of
in wheat crop planted on different sowing dates. Highest green lacewings on wheat crop was low started on 2
mean number of green lace wings (0.16) was recorded in week of February  which  progressively  increased  till  3

st

th th st

st

th

th th

th

th th

nd

rd
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Table 4: Mean population of syrphid flies (Episyrphus balteatus )in wheat on different dates, time intervals (weeks) and their interaction at Agricultural
Research Institute Tarnab, Peshawar during2010- 2011.( means of 4 replication)

Time interval (week)
------------------------------------------------------------------------------------------------------------------------------------------------------------------------
W-1 W-2 W-3 W-4 W-5 W-6 W-7 W-8 W-9 W-10 W-11 W-12

Dates 22-1-11 29-1-11 5-2-11 12-2-11 19-2-11 26-2-11 5-3-11 12-3-11 19-3-11 26-3-11 2-4-11 9-4-11 Mean
15  Oct. 0.0U 0.0U 0.0u 0.05Stu 0.16fgh 0.15n-s 0.13o-t 0.10p-u 0.78bc 0.40hij 0.35ijk 0.17m-r 0.19 bth

1  Nov. 0.0U 0.0U 0.0u 0.06r-u 0.20l-p 0.18m-q 0.17m-r 0.15n-s 0.97a 0.72cd 0.54efg 0.27klm 0.27 ast

15  Nov. 0.0U 0.0U 0.0u 0.07q-u 0.17m-r 0.15n-s 0.13o-t 0.10p-u 0.86ab 0.56ef 0.36ijk 0.18m-q 0.22 bth

1  Dec. 0.0U 0.0U 0.0u 0.04Stu 0.15n-s 0.13o-t 0.12o-t 0.09p-u 0.64de 0.42hi 0.25k-n 0.13o-t 0.16 cst

15  Dec. 0.0U 0.0U 0.0u 0.03Tu 0.12o-t 0.10p-u 0.10p-u 0.08q-u 0.50fgh 0.30jkl 0.23l-o 0.11p-u 0.13 dth

1  Jan. 0.0U 0.0U 0.0u 0.0U 0.10p-u 0.08q-u 0.06r-u 0.05Stu 0.44ghi 0.25k-n 0.20l-p 0.10p-u 0.11 dst

Mean 0.0 g 0.0 g 0.0 g 0.04 g 0.15 d 0.13 ef 0.12 ef 0.09 f 0.70 a 0.44 b 0.32 c 0.16 de -
Least significant difference (LSD) value at 5% level for dates = 0.033
Least significant difference (LSD) value at 5% level for weeks = 0.046
Least significant difference (LSD) value at 5% level for interaction = 0.114
Means followed by the same letters are non significantly different at 5% level of probability using DMR test.

Table 5: Mean population of parasidoids (Diuraphis noxia) (no of mummies ) in wheat on different dates, time intervals (weeks) and their interaction at
Agricultural Research Institute Tarnab, Peshawar during 2010- 2011. ( means of 4 replication)
Time interval (week)
------------------------------------------------------------------------------------------------------------------------------------------------------------------------
W-1 W-2 W-3 W-4 W-5 W-6 W-7 W-8 W-9 W-10 W-11 W-12

Dates 22-1-11 29-1-11 5-2-11 12-2-11 19-2-11 26-2-11 5-3-11 12-3-11 19-3-11 26-3-11 2-4-11 9-4-11 Mean
15  Oct. 0.0 0.0 0.06 0.03 0.12 0.24 0.46 0.20 0.47 0.18 0.16 0.08 0.17 cth

1  Nov. 0.0 0.0 0.12 0.13 0.15 0.32 0.65 0.32 0.66 0.28 0.23 0.10 0.25 ast

15  Nov. 0.0 0.0 0.07 0.05 0.14 0.28 0.54 0.26 0.55 0.24 0.12 0.08 0.19 bth

1  Dec. 0.0 0.0 0.0 0.04 0.09 0.20 0.42 0.20 0.43 0.15 0.10 0.06 0.14 dst

15  Dec. 0.0 0.0 0.0 0.05 0.10 0.18 0.38 0.16 0.39 0.14 0.11 0.04 0.13 eth

1  Jan. 0.0 0.0 0.0 0.04 0.06 0.14 0.27 0.12 0.26 0.10 0.07 0.0 0.09 fst

Mean 0.0 k 0.0 k 0.04 j 0.06 i 0.11 g 0.23 c 0.45 b 0.21 d 0.46 a 0.18 e 0.13 f 0.06 h -
Least significant difference (LSD) value at 5% level for dates = 0.004
Least significant difference (LSD) value at 5% level for weeks = 0.006
Least significant difference (LSD) value at 5% level for interaction = 0.02
Means followed by the same letters are non significantly different at 5% level of probability using DMR test.

week of March. Peak population was recorded in The lowest Mean number of population of syrphid flies
approximately all sowing dates on the 9  week interval (0.04) was recorded during 4  week interval Table 4.th

(19-3-11). Later on the population of green lacewings The interaction between different sowing dates
declined till last week of data recording Table 3. and time intervals showed that initially the population of

Population Density of Syrphid Flies: Data recorded on February which progressively increased till 3  week of
syrphid flies consort with aphid population of wheat crop March. Peak population was recorded in approximately all
is given in Table 4. sowing dates on the 9  week interval (19-3-11). Later on

Wheat crop on different planting dates revealed the population of syrphid flies declined till last week of
significant different for syrphid fly. Highest mean number data recording Table 4.
of syrphid flies (0.27) was recorded in plants planted on 1st

November.   Mean   number   of   syrphid     flies     0.19, Mean Population Of Parasitoids (Number Of Mummies):
0.22 and 0.16 was noted in  crop  sown  on  15   October, The data pertaining to population of parasitoids byth

15  November and 1  December, respectively. The lowest recording the mean number mummies in wheat plantsth st

mean number of syrphid flies( 0.11) was noted in plants collected  on  different  sowing  dates  is  presented in
planted on 1  January. Syrphid flies population was Table 5. Significant (P<0.05) differences for the number ofst

significantly affected by time intervals. The highest mean mummies were observed in wheat crop planted on
number of population of syrphid flies (0.70) was noted different sowing dates. Highest mean number of mummies
during 9  week interval, followed by 10  week interval (0.25) were noted in plants sown on 1  November,th th

(0.44). Mean number of population of 0.32 and 0.16 was followed by 15  November (0.19).mean number of
noted during  11   and  12   week  interval,  respectively. mummies   0.17,   0.14   and  0.13  was  recorded  in  plantsth th

th

syrphid flies on wheat crop was low started on 2  week ofnd

rd

th

st

th
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planted on 15  October, 1  December and 15  December, DISCUSSIONth st th

respectively.   The   lowest  number   of  mummies  (0.09)
was noted when  the  crop  was  sown  on 1   Januaryst

Table 5.
The number of mummies was significantly

affected by time intervals. The highest number of
mummies (0.46) was noted during 9  week interval,th

followed by 7  week interval (0.45). Mean number ofth

mummies of 0.18, 0.13 and 0.06 was noted during 10 , 11th th

and 12  week interval,  respectively.  The  lowest  numberth

of mummies (0.04) was recorded during 3  week interval.rd

The  interaction     between    different   sowing   dates
and   time  intervals   showed   that   initially   the
population of   parasitoids    (no   of   mummies)   on
wheat crop  was  low  started  on  1   week  of  Februaryst

which gradually increased till 3  week of March. Peakrd

population was recorded in approximately all sowing
dates on the 9  week interval (19-3-11). Later on theth

population of parasitoids declined  till  last  week  of  data
recording (Table 5).

Grain Yield: The data regarding total yield of wheat is
given in table 6 significant differences for total yield of
wheat was observed. The highest grain yield of wheat
(1167 kg/ha) was recorded in plots sown on 15  October,th

followed by crop sown on 1  November. Mean total yieldst

of wheat (1079 kg/ha) was recorded in plots sown on 15th

November, respectively. The lowest total yield of wheat
(576 kg/ha) was recorded in plots sown on 1  January,st

respectively. A highly significant variation among sowing
dates was observed. Significant variation of 591 kg/ha
was recorded in wheat sown from 15  October to 1th st

January, respectively. An analogous disparity was seen
in cereal crops sown from 15  October to 15  November.th th

It is clear from the data that wheat sown on 15  Octoberth

were found comparatively more resistant as least affected
by aphids population and gave higher grain yield as
compared to the late sown crops Table 6.

Table 6: Grain Yield (kg/ha) of wheat 

Dates Wheat

15  Oct. 1167 ath

1  Nov. 1144 abst

15  Nov. 1079 abth

1  Dec. 937 bcst

15  Dec. 843 cth

1  Jan. 576 dst

Mean followed by same letters in each column are not significantly different
at (  = 0.5 %) level.

The wheat crop sown on different sowing dates from
October till January showed a decrease in aphid
infestation. Aphid infestation started on wheat crop sown
on 15th October from 7.87 which declined up to 2.32 in
crop sown on 1st January. The results are in conformity
with that of Sattar [7] who reported that aphids infestation
on wheat crop started in the month of January, reached to
its peak during the 2nd week of March and persisted till
the start of April. Saljoqi et al. [11] also reported the
highest mean number of aphid infestation in the late sown
canola crop where as the lowest mean number of aphid
infestation was found in early sown crops. Khan [12]
stated that all species of aphids appeared in the first week
of January and persisted till the start of April. It is
suggested that aphids completed their life cycle during 1st

to 9  week intervals and thus population reduction startedth

afterwards. The aphid infestation  on  wheat  started  from
4  week of January till 3  week of March ranged from 0.67th rd

to 14.40 and reduced onward till 1.82 during 2nd week of
April. Reaumur [13] stated that a newly born aphid
becomes a reproducing adult within about a week and
then can produce up to 5 offspring per day for up to 30
days. The data revealed that time intervals played a vital
role in the reduction of pest infestation. The increase of
aphid density from 1  to 9  week interval (last week ofst th

January to 3  week of March) may be due to favourablerd

environmental condition but unfavourable environmental
condition declined the population onward. Similar
observations regarding the rapid increase in the aphid
population from end of February to end of March and
declined from end of March to the beginning of April were
reported by[14]. Our results are partially in line with their
observation about the peak population but not keeping
stride in terms of population density. Many factors like
varieties, aphid species and plenty of natural enemies
could be responsible for lower peak aphid population.
Saljoqi et al. [11] also recorded the highest aphid
infestation in late sown canola crop where as the lowest
aphid infestation was found in early sown crops.

Increase in L.B.B (Coccinellids) population may be
due to availability of host from first to ninth week interval.
But as the host density decreases the natural enemy
population also started decline. The population of
ladybird beetles was started on wheat crop sown on 15th

October which gradually declined by subsequent sowing
dates. The highest population of ladybird beetles was
recorded on wheat crop sown on 1  November rangingst

from 0.15 which declined up to 0.07 in crop sown on 1st

January. Germano et al. [15] also evaluate that spiders and
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LBB are also one of the most important factor in reducing was  started on  wheat  crop  sown  on  15   October
pest density. The arrival of ladybird beetles on wheat crop which steadily decreased by subsequent sowing dates.
was recorded in the 2  week of February which increased The peak population of syrphid flies was recorded onnd

up to 1  week of April. The data showed that the mean wheat crop sown on  1   November  ranging  from  0.27st

percent population of ladybird beetles ranged from 0.04 to which declined up to 0.11 in crop  sown  on  1   January.
0.37 started in the 2  week of February till 1 week of April The appearance of syrphid flies on wheat crop was seennd st

and declined onward till 0.13 during 2  week of April. in the 2  week of February which increased up to 3  weeknd

These results are earlier confirmed by Khan et al. [16], of March. The data showed that the mean number
who observed the peak  population  of  lady  bird  beetle population of syrphid flies ranged from 0.04 to 0.70 started
in    the    middle   of   March,   declined   onward   and in the 2  week of February till 3  week of March and
came to a sudden end by the last week of April. declined onward up to 0.16 during 2  week of April.
Menochilus sexmaculata was the next major species. These results are earlier confirmed by Saleem [18] who
Khalid and Sattar [17] also recorded the peak population reported the peak population of syrphid flies during 3
of ladybird beetles in the last week of March. Saljoqi et al. week of March.
[11] also recorded highest number of lady bird beetle Data pertaining to parasitoids (Diuraphis noxia)
during 3  week of March. The population of ladybird population showed significant (P<0.05) differences inrd

beetle started decline with the decrease in aphid wheat crop planted on different dates. The wheat crop
population and the last week of April lowest population sown on different dates from October till January showed
of lady bird beetle was recorded. a decrease in parasitoids population. Parasitoids reached

Significant variation for the density of green lacewing on wheat crop sown on 15  October. The peak population
(Chrysoperla carnea) was observed in wheat crop sown of parasitoids was recorded on wheat crop sown on 1
on different dates. The population of green lacewing may November ranging from 0.25 which declined up to 0.09 in
be    increased   due  to  increase  in  host  population of crop sown on 1  January. The results are in conformity
aphids during 4  to 9  week interval. After the reduction with that of Khalid and Sattar [17] who reported thatth th

of aphids,   the  density   of   Green   lacewing   decreased. parasitoids arrived on wheat crop in the 1  week of
The population of green lacewing was started on wheat February. The arrival of parasitoid on wheat crop was
crop sown on 15th October which steadily decreased by seen in the 1  week of February which increased up to 3
next sowing dates. The peak population of green lacewing week of March. The data showed that parasitoids
was recorded on wheat crop sown on 1  November population on wheat crop ranged from 0.04 to 0.46 startedst

ranging from 0.16 which declined up to 0.07 in crop sown in the 1  week of February till 3  week of March and
on 1  January. These results are in agreement with the declined onward up to 0.06 during 2  week of April.st

findings Saljoqi et al. [11]who evaluated that biological These results are in line with the findings of Saleem [18]
control agtents i.e. Encarsia sp., Chrysoperla spp. and who reported that the highest parasitoids were seen in the
Coccinellidae is also one for the reason of reduction in 3  week of March.
whitefly population. The appearance of green lacewing on Mean values of the data indicated that highest grain
wheat crop was seen in the 2  week of February which yield of wheat (1167 kg/ha) was recorded in plots sown onnd

increased up to 3  week of March. The data showed that 15  October. The crop sown on 1  November ranked 2rd

the mean percent population of green lacewing ranged and gave grain yield of wheat (1144 kg/ha), respectively.
from 0.07 to 0.30 started in the 2  week of February till 3 Mean grain yield of wheat (1079 kg/ha) was recorded innd rd

week of March and declined onward up to 0.11 during 2 plots sown on 15  November, respectively. Late sownnd

week of April. These results are earlier confirmed by crops of wheat gave the lowest grain yield i.e. 576 kg/ha,
Khalid and Sattar [17] who recorded the peak population respectively. The data showed that sowing dates
of green lacewing in the 3  week of March. significantly affected grain yield of cereal crops. This mayrd

The     data      regarding      syrphid       flies be due to variation in temperature resulting higher yield in
(Episyrphus  balteatus)   showed  significant  differences early sown crops. Time interval may be considered as a
in wheat crop sown on different dates. Syrphid flies factor for variation in total yield. Aphids infestation
appeared three weeks after aphids population started from reduced grain yield of cereal crops. These results are
1  week interval and reached to its peak stage during 9 confirmed by Sattar [7] who stated that yield losses werest th

week interval. After the reduction of aphids, the density assessed by aphid’s infestation. Aslam et al. [14] also
of syrphid flies decreased. The population of syrphid flies reported yield reduction due to aphid’s infestation. 
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CONCLUSION 7. Sattar, S., 2000. Impact of plant phenoogy of various

Aphids infestation on wheat started during last week subsequent losses in wheat due to aphids. M.Sc.
of January. The crops sown on 15  October till mid Thesis,    Deptt.    Plant    Protection,   KP   Agric.th

November were heavily infested, while aphids least Univ. Peshawar.
infested the crop sown from 15  December till January. 8. Charlet, L.D., D. Olson and P.A.C. Glogoza, 2002.th

Initially the population increased till 3  week of March Biological control of insect and weed pests in Northrd

and then declined till last week of date. Wheat sown on 1 Dakota Agriculture. North Dakota State University,st

Jan showed comparatively as less population of aphids Extension   Service,    Fargo,   North  Dakota  58105,
and gave higher grain yield as compared to late sown pp: 4-10.
crops. The population of ladybird beetles appeared during 9. Saljoqi,    A.U.R.     and     H.F.    Van,    2003.
2  week of February which increased to its peak stage Differential susceptibilies of Peach-potato aphid,nd

during   1    week  of  April.  Likewise  other  natural Myzus persicae (Sulzer) (Homoptera:aphididae) andst

enemies  i.e.  green  lacewing (Chrysoperla  carnea), its parasitoid aphidius matricariae haliday
syrphid flies (Episyrphus balteatus) and parasitoid (Hymenoptera; aphididae) to foliar insecticides on
(Diuraphis noxia) appeared during 2  week of February Partially resistant and susceptible potato cultivars.nd

which increased to its peak during 3  week of March and Pak. J. Bio. Sci., 6(4): 386-393.rd

then declined. The highest total yield of wheat was 10. Gomez, K.A. and A.A. Gomez, 1984. Problem Data.
recorded in plots sown on 15  October as compared to Statistical procedures for agricultural research. Johnth

late sown crops. Early sowing of wheat i.e. 15  October to willy and Sons, pp: 272-315.th

15 November is being more profitable to obtain higher 11. Saljoqi, A.U.R., K. Kamran and R. Sadur, 2009.th

yield in Khyber Pakhtunkhwa. Natural enemies i.e. Integrated management of potato-peach aphid,
ladybird beetles Green lace wing, syrphid fly and myzus    persicae    (sulzer).    Sarhad    J.   Agric.,
parasitoids occurred on different parts of the plants that 25(4): 573-580.”
mostly contributed to aphid reduction. Therefore 12. Khan, S.A., 2005. Study on aphid distribution pattern
measures should be taken to encourage and protect their and their natural enemies in wheat and maize crop.
populations. Doctor of Philosophy in Agric. (PL Prot.), pp: 32-63.”
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