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Abstract—Studies regarding the determination of population
trend ofLipaphis erysimi (kalt.) and its associated natural enemies i

different Brassica lines along with the effect a@igma radiation on
their population were conducted at Agricultural &ash Farm,
Malakandher, Khyber Pakhtunkhwa Agricultural  Ungigr
Peshawar during spring 2006. Three different Beastnes F6B3,
F6B6 and F6B7 were used, which were replicated times in
Randomized Complete Block Design. The data revetiad aphid
infestation invariably stated in all three varistiduring last week of

February 2006 (1observation). The peak population of 4.39 aphid

|. INTRODUCTION

THE name canola refers to cultivars of those speitiat

produce seed with lower level of glucosinolates andtic
acid than rapeseed cultivars. In Pakistan, “can@éassica
napus L andB. compestrisL.) is attaining the status of leading
oilseed crop, both as a source of edible oil fomao and
protein supplement of animals. It is cultivatedotighout the
gountry.Pakistan is the seventh most populous country ef th

leaf* was s recorded durindweek of March and lowest population World with estimated population of 140.50 milliowhich is

of 1.02 aphids ledfwas recorded during™sweek of March. The
species of lady bird beetl€dgccinella septempunctata) and Syrphid
fly (Syrphus balteatus) first appeared on 4February with a mean
number of 0.40 lady bird beetle 18aind 0.87 Syrphid fly ledf
respectively. At the time when aphid populationrtst to increase
the peak population df. septempunctata (0.70 lady bird beetle leaf
) andS. balteatus (1.04 syrphid fly leat) was recorded on the'®2
week of March.Chrysoperla carnea appeared in the1week of
March and their peak population was recorded dutieg3® week of
March with mean population of 1.45 carnea leaf!. Among all the
Brassica lines, F6B7 showed comparatively morestaste as
compared to F6B3 F6B6. F6B3 showed least resistageénstL.
erysimi, which was found to be the most susceptible caltiv6B7
was also found superior in terms of natural enemMaximum
number of all natural enemies was recorded onvduigety followed
by F6B6. Lowest number of natural enemies was dstbin F6B3.
No significant effect was recorded for the effetgamma radiation
on the population of aphids, natural enemies anthewarieties.
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still multiplying at 2.10 percent per annum. Itasmatter of
deep concern to meet the edible oil needs of sudfiga
population due to existing huge gap between pojonlaand
consumption. The total area under canola is 2a@308sand
acres and its total production of is about 221dugfand tons
oilseed which is lower than the other oil producoauntries
[5]. So it warrants increasing area as well as produabb
oilseed crops.

Among different factors which are responsible foe {ow
yield of canola crop is the attack of aphids. Canoiop is
heavily attacked by different species of aphidsictvtresults
in poor growth and low yield. Under favorable cdiatis,
aphids populations multiply very rapidly and theym dense
colonies on plants. Aphids also transmit plant lvitiseases,
like turnip mosaic virus, which can be only manadad
effective control of aphids. Aphids are the mospamant
insect pests, causing 70-80% losses in \ig]ld

The mustard aphid.ipaphis erysimi (Kalt.) is one of the
serious pests of rape and mustard crop. Its papnla¢aches
its peak when the crop is about 70 days old. Bdillts and
nymphs feed on leaves, inflorescence and pods,hwieults
in pale and curled leaves and consequently plaowtyrand
development of flowers and pods are adversely t&ftecT his
aphid has become one of the primary pests of fall gpring
seeded canola. The feeding just prior to and dubilogm,
results in aborts flower buds, deformed developgings and
generally decreases vigor in plant growth resultimgyield
losses of up to 40 percent in untreated fields [2].
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There are different methods which are used for thHéuclear Institute for Food and Agriculture (NIFA)afab,

management of aphids include use of pesticidescdudrol
agents, resistant varieties and Gamma Radiatiooon8ary
pest outbreaks, pesticide resistance, more sttingesticide
regulation, and concern about human health and@maental
quality have renewed the interest in Integrated Masmagement
programs that emphasize biological control. Biatagcontrol is
very effective pest management strategy. The safdty
biological control is outstanding as many natunaéreies are
restricted to their host and hence no effect on- rtargets
species. Before application and use of natural exseiman IPM
program the proper identification and determinatafntheir
population dynamics/tend is it's pre-requisite. Hoeeening of
varieties/lines and determination of resistance different
varieties against aphids is the key component of IRM
package. The host plant resistance can easily tnbiced with
other IPM techniques for having a best IPM packddso use
of host plat resistance having no adverse effédasthe use of
pesticides. Gamma radiation has also been usafféredt IPM
programs against different insect pests.

No work has been conducted on the population deoéit.
erysmi and its proper identified natural enemies on tlfferint
brassica lines along with the effect of Gamma Raxtiaon their
population. The present study was therefore coedudb
evaluate population density/trend df.erysm and there
associated natural enemies. Also to determine dheparative
resistance in different brassica lines agdingrysmi and their
response toward its associated natural enemiesteEpense of
Gamma radiation was also studied on all these peesm

Il. MATERIALS AND METHODS
An experiment was conducted to determine the pdipala

Peshawar. The irradiated seeds along with parbnésl were
sown at the Newly Developed Farm near institute
Biotechnology and Genetic Engineering Khyber P atdkitwa
Agricultural University Peshawar on 29/10/2006. fehevere
total 24 sub-plots. Each sub plot was having 10srow

of

2) Population density/trend of L. erysimi

In order to study the population densitied oérysimi, three
different Brassica lines including F6B3, F6B6 ar@éBF were
sown in different sub plots. All these Brassicaetinwere
replicated four times. Number of aphids was courdadhe
three leaves, top, middle and lower region of 4dcanly
selected plants in each variety in each replicaiesiding the
boarder rows from each plot. Data were collectedvextkly
intervals.

3) Population trend of Natural Enemies

In order to study the population trend of naturamies in
three different Brassica lines F6B3, F6B6 and F6iate
sown in different sub-plots. All these Brassicaefinwere
replicated four times. The numbers of natural eesniie.
Syrphid fly, green lacewing and ladybird beetle aveounted
on 4 randomly selected plants from each variegmfreach
replication. Data were collected at weekly intesvaind
specimens were identified by the Plant Protectiepdtment,
Pakhtunkhwa Agricultural University Peshawar.

4) ldentification of Natural enemies

The species of natural enemies, which were founthén
field, were collected anddentified in the lab. of Plant
Protection Department, Khyber Pakhtunkhwa Agriqaltu
University Peshawar. The species were:

a. Ladybird beetleQoccinella septempunctata),

trends ofL. erysmi and its associated natural enemies in

different Brassica lines (F6B3, F6B6 and F6B7) glaiith the
effect of gamma radiations on their population gtiéultural

b. Syrphid fly Syrphis balteatus)
c. Green lacewingdhrysoperla carnea).

5) Effect of gamma radiation on L. erysimipopulation and

Research Farm, Malakandher, Khyber Pakhtunkhwa
Agricultural University Peshawar.
Parameters

1. Population density/trend &f. erysim.

2. Population density/trend of natural enemies.

3. Identification of their associated natural enemies
a. Ladybird beetleGoccinella septempunctata),
b. Syrphid fly Syrphis balteatus)
c. Green lacewingGhrysoperla carnea).

4. Effect of gamma radiation oh. erysimi population,

its associated natural enemies and on brassica line

1) Seed Irradiation and Sowing

Seeds of all Brassica lines were irradiated wittose of 0.8
and 1 kGy (KiloGray, radation unit of measure) eadth
gamma rays from Co60 (Cobalt 60 radiation sourcehat

their associated natural enemies

Aphid number and their associated natural enemiee w
counted on three leaves, top, middle, and loweioregf the
plant. All these Brassica lines were replicated fiomes. The
numbers of aphids and natural enemies were coumted
randomly selected plants from each variety in aaglfication
in the irradiated plots as well as in the contdokq Data were
collected at weekly interval.

Data were taken at weekly intervals from each foton the
last week of February 2007 to the fourth week ofdlaData
were analyzed by M-State-C computer package, using
Randomized Complete Block Design. The means were
separated by DuncanMultiple Range Test (DMR-T) [9].

Ill. RESULTS

A. Population density/trend of aphid, L. erysimiin different
Brassica lines
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Table I, shows the effect of interaction of Braasiimesx  non-significant response to mean green lacewinguladipn
radiationx time intervals (weeks) on the mean population dffable ).
aphid L. erysimi. Mean value of the data indicated that, Table IV, shows the effect of interaction of Brasslinesx
initially the mean aphid population was found lowith the time interval (weeks) on the mean number of greeewing
passage of time the aphid population increased @eak population. Among the Brassica lines, maximum green
population (3.07 aphid ledf was recorded on week 3rd"{2 lacewing population of (0.92 green lacewing ®aper leaf
week of March). After week 3rd the population stdrtto was recorded on F6B7, followed by (0.69 green léngweal
decline and low population (1.15 aphid @pfvas recorded on %), while the lowest number of (0.52 green lacewiegf™)
week 5 (4 week of March). green lacewing population was observed in F6B3.

The interaction of Brassica linesradiationx time interval In the interaction of Brassica lines x time intérg@eeks)
(weeks) shows a significant response towards thenraphid initially in almost all cases aphid population weorded
population. In most of the cases non-significarsulis were lower as compared with the onward observation. Peak
recorded for the effect of radiation, when we corapawith ~ population was recorded in week 4, after that declvas
the treated Brassica lines (Table I). started. Among all interactions high number (1.6&eg

The interaction of Brassica linesradiationx time interval lacewing leaf") of green lacewing was recorded for F6B7 x
(weeks) shows that in almost all cases initially fopulation Wweek 4 (Table 1V).
was found less, with the passage of time the apbjmllation
increased. Generally maximum number of aphids wesrded ~ C. Ladybird Beetle Population in Different Brassica Lines
in the interaction of F6B& D1 x Week 3rd. Peak population ~Table V, shows the interaction of Brassica linesdiations
(4.39 aphid’s leaf) was recorded on week 3rd"{aveek of x time intervals (weeks). The interaction was foumeoh-
March). After week 3rd the population started telue. The significant (P > 0.05). Almost in all the cases méadybird
lowest population (1.02 aphids led) was recorded in the beetle population was found lower initially andriemsed with

interaction of F6B6&« DO x Week &' (Table I). the passage of time. Peak population (0.90 ladyiéetle leaf
Non-significant response was recorded for the &mtigon of ) was recorded in the interaction of FGB®0 x week 3. In
Brassica line radiation (Table 1). most of the cases high number of ladybird beetl@ewe

Table 11, shows the effect of the interaction ofBsica lines recorded during week 3, after that decline of tadybird
x time interval (weeks) on the mean numbet oérysimi leaf  beetle was recorded.
! of Brassica plants. Mean value of data revealeat th Among the different time intervals, highest average
interaction between Brassica linesveeks significantly effect Population (0.70 ladybird beetle legf was recorded during
the aphid population. In the interaction of Braaslnes x Wee'f 3 (P < 0.05), followed by week 4 (0.55 ladgtdneetle
weeks, maximum number of aphids (2.18 aphids feafas leaf™), the lowest population was recorded in week 1<(P
recorded in the F6B3 line, followed by F6B6 (1.86his 0-05) (Table V).
leaf™), the lowest mean population (1.66 [@pfvas recorded  Table VI, shows that among the Brassica lines xetim
in line F6B7.Among the weeks, highest average pajmu intervals (vyeeks), brassica line F6B7 was foundesop
was recorded in week3(3.07 aphids lea), followed by Wherg maximum number of ladybird beetle populati6r69
week 29 (2.18 aphid leah) and week % (1.56 aphid lea), Iadyb!rd beetle leah) was recorded, followed by F6B6 (0.50
least mean number of aphids (1.15 aphid"l)safas recorded ladybird beetle Ieab, the least mean numbers were recorded
during the last week (week 5). Maximum aphid pagah ©n F6B3 (0.35 ladybird beetle legf
(3.99 aphid leaf) was recorded at™3week (2% week of Among the time intervals (weeks) initially the meammber
March) for F6B3, followed by F6B3 (2.74 aphid [dpfn 2¢  Of ladybird beetle population was found lower, withe
week of March while minimum number of aphids (1djshid Passage of_ time it increased and highest averagelatmn
leaf?) was recorded for F6B7 il"sveek (4 week of March). (0.70 ladybird beetle ledj was recorded during week 3, after

that the decline was started (Table VI).
B. Green lacewing population in different Brassica lines Among the interaction in almost all cases initialiye
Table 1Il, shows the effect of interaction of Bsica lines POPUlation was found lower, with the passage ofetithe

x radiationx time intervals (weeks), on the mean population dfoPulation increased. In most of the cases theelighumber
green lacewing. Mean value of time interval revéathat Were recorded during week 3. After that decline vexorded.

initially the mean green lacewing population wasoreled in Highest numbers (0.91 ladybird beetle afvas recorded in
lower number, with the passage of time green laogwi (e interaction of FEB7 x week 3 (Table V).
population increased and maximum population (1.4éemy
lacewing leaf”) was observed in week 4'{3veek of March).
After this the population started to decline.

The interaction of Brassica linesradiationx time intervals
(weeks), and the interaction of Brassica lirgadiation shows

D. Syrphid fly population in different Brassica lines

Table VII, shows non-significant response for the
interaction of Brassica lines radiationx time intervals and
also for the response of the interaction of Brasdine x
radiation (P > 0.05). The time intervals show pesitesponse

12



International Journal of Biological, Life and Agricultural Sciences
ISSN: 2415-6612
Vol:5, No:1, 2011

on the total average population of Syrphid fly,elilother Among the time intervals (weeks) initially the meaumber

natural enemies Syrphid fly population was alsontblower of Syrphid fly population was found lower, with thassage of

initially, with the passage of time it increase@ak population time it increased and highest average populatid($yrphid

(1.04 Syrphid fly leaf) and (0.97 Syrphid fly leah) was fly leaf™) was recorded during week 3, after that the declin

recorded during week 3 and week 2 respectivelywds was started (Table VIII).

followed by (0.89 Syrphid fly leal) which was recorded Among the interaction in almost all cases initiatlye

during week 4 and week 5.The least numbers (0.8@h8yfly population was found lower, with the passage ofetithe

leaf™) was recorded during week 1. population increased. In most of the cases theelighumber
Table VI, shows that among the interaction of &iaa were recorded during week 3. After that decline veaorded.

lines x time intervals (weeks), brassica line F6B7 wasébu Highest numbers (1.15 Syrphid fly le§fwas recorded in the

superior where maximum number of Syrphid fly potiola interaction of F6B& week3 (Table VIII).

(1.12 Syrphid fly leaf) was recorded, followed by F6B6 (0.97

Syrphid fly leaf), the least mean numbers were recorded on

F6B3 (0.70 Syrphid fly leaf).

TABLE |
EFFECT OF THE INTERACTION OF THESAMMA RADIATION X BRASSICA LINESX TIME INTERVAL (WEEKS) ON THE MEAN NUMBER OFLIPAPHIS ERYSIMI(KALT.) PER
LEAF OF BRASSICA PLANT(N=16) AT AGRICULTURAL UNIVERSITY RESEARCHFARM, PESHAWAR DURING SPRING2007

Time Interval (weeks)
Brassica | oo w1 W2 W3 W4 W5 Total Mean

Lines 24/2/07 | 31/2/07 | 7/3/07 14/3/07 21/3/07

0 1.75¢g 2.40de| 3.59h 1.749g 1.27i-m 2.15ns
F6B3 110

1 1.58g-i 2.1ef 2.98c 1.43g-l Ilm 1.84

0 1.41g-l 2.1f 2.48d 1.27i-m 1.02m 1.65
F6B6

1 1.63gh 2.3d-f| 4.394 1.56g0-j 1.26j-n 2.21

0 1.54g- 2.1ef 2.50d 1.41g-l 1.14k-n 1.75
F6B7

1 1.46j-k 2.1ef 2.49d 1.20h-m 1.10lm 1.69

Total Mean 1.56¢ 2.18b 3.07a 1.44c 1.15d

LSD for weeks = 0.12
ns = non significant

TABLE Il
EFFECT OF THE INTERACTION OF THIBRASSICA LINESX TIME INTERVALS (WEEKS) ON THE MEAN NUMBER OFLIPAPHIS ERYSIMI(KALT ) LEAF ~* OF BRASSICA
PLANT (N=16) AT AGRICULTURAL UNIVERSITY RESEARCHFARM, PESHAWAR DURING SPRING2007

Time interval (Weeks)
Brassica Lines Total Mean
w1 W2 W3 w4 W5
F6B3 1.69%e 2.34c 3.99a 1.64¢f 1.25¢-i 2.18a
F6B6 1.56ef 2.12d 2.74b 1.42fg 1.12hi 1.80b
F6B7 1.43fg 2.08d 2.48c 1.28gh 1.05i 1.66¢
Total Mean 1.56¢ 2.18b 3.07a 1.44c 1.15d

LSD for weeks = 0.12

LSD for varieties = 0.92

LSD for interaction = 0.20

Means followed by different letters in columns aodss are significantly different at 5 % of probatyil
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EFFECT OF THE INTERACTION OF THESAMMA RADIATION X BRASSICA LINESX TIME INTERVAL (WEEKS) ON THE MEAN NUMBER OFGREENLACEWING PER LEAF OF

TABLE Il

BRASSICA PLANT(N=16) AT AGRICULTURAL UNIVERSITY RESEARCHFARM, PESHAWAR DURING SPRING 2007

Time Interval (weeks)
Brassica | - padiation W1 w2 W3 wa W5 Total Mean
Lines 24/2/07 31/2/07 7/3/07 14/3/07 21/3/07
F6B3 0 0.00 ns 0.37 0.60 1.31 0.33 0.52 ns
1 0.00 0.52 0.98 1.42 0.50 0.68
F6B6 0 0.00 0.79 1.29 1.72 0.75 0.91
1 0.00 0.43 0.58 1.29 0.31 0.52
F6B7 0 0.00 0.54 1.02 1.42 0.54 0.70
1 0.00 0.90 1.42 1.58 0.73 0.93
Total Mean 0.00e 0.59c 0.98h 1.46a 0.53d
LSD for weeks= 0.04
ns = non significant
TABLE IV

EFFECT OF THE INTERACTION OF THIBRASSICA LINESX TIME INTERVAL (WEEKS) ON THE MEAN NUMBER OFGREENLACEWING PER LEAF OFBRASSICA PLANT

(N=16) AT AGRICULTURAL UNIVERSITY RESEARCHFARM, PESHAWAR DURING SPRING 2007

Time interval (Weeks)

Brassica Lines Total Mean
W1 W2 W3 w4 W5
F6B3 0.00j 0.40h 0.599 1.30c 0.32i 0.52c
F6B6 0.00j 0.53¢g 1.00d 1.42b 0.52g 0.69b
F6B7 0.00j 0.85e 1.35bc 1.65a 0.74f 0.92a
Total Mean 0.00e 0.59c 0.98b 1.458 0.53d

LSD for varieties =0.034
LSD for weeks= 0.04
LSD for interaction =0.08

Means followed by different letters in columns aodss are significantly different at 5 % of probatyil

EFFECT OF THE INTERACTION OF THESAMMA RADIATION X BRASSICA LINESXTIME INTERVAL (WEEKS) ON THE MEAN NUMBER OFLADYBIRD BEETLE PER LEAF OF

TABLE V

BRASSICA PLANT(N=16) AT AGRICULTURAL UNIVERSITY RESEARCHFARM, PESHAWAR DURING SPRING 2007

Time Interval (weeks) Total
Brassica - w1 W2 W3 w4 W5 Mean
Lines Radiation 24/2/07 | 31/2/07 | 7/3/07 | 14/3/07 | 21/3/07

F6B3 0 0.27 ns 0.33 0.45 0.37 029 | 034ns

1 0.35 0.43 0.71 0.54 0.46 0.50

F6B6 0 0.60 0.62 0.90 0.73 0.64 0.70

1 0.27 0.35 0.50 0.40 0.33 0.37

E6B7 0 0.37 0.39 0.71 0.54 0.46 0.49

1 0.55 0.62 0.92 0.71 0.62 0.68

Total Mean 0.40d 0.46c | 0.70a| 0558  0.47¢

LSD for Weeks = 0.04
ns = non significant
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TABLE VI
EFFECT OF THE INTERACTION OF THIBRASSICA LINESX TIME INTERVAL (WEEKS) ON THE MEAN NUMBER OFLADYBIRD BEETLE PER LEAF OFBRASSICA PLANT
(N=16) AT AGRICULTURAL UNIVERSITY RESEARCHFARM, PESHAWAR DURING SPRING 2007

Time interval (Weeks)
Brassica Lines Total Mean
W1 W2 W3 W4 W5
F6B3 0.27i 0.34gh 0.47e 0.38fg 0.31hi 0.35¢
F6B6 0.36f-h 0.41ef 0.71b 0.54d 0.46¢ 0.50b
FeB7 0.57cd 0.62¢c 0.91a 0.72b 0.63¢ 0.69a
Total Mean 0.40d 0.46¢c 0.704 0.55b 0.47¢

LSD for Weeks = 0.04
LSD for varieties = 0.03
LSD for interaction = 0.06
Means followed by different letters in columns aodss are significantly different at 5 % of probaiyil
TABLE VIl
EFFECT OF THE INTERACTION OF THESAMMA RADIATION X BRASSICA LINESX TIME INTERVAL (WEEKS) ON THE MEAN NUMBER OFSYRPHID FLY PER LEAF OF
BRASSICA PLANT(N=16) AT AGRICULTURAL UNIVERSITY RESEARCHFARM, PESHAWAR DURING SPRING 2007

Time Interval (weeks)
Brassica Lines Radiation Wi w2 W3 W4 W5 Total Mean
24/2/07 31/2/0% 7/3/07 14/3/07 21/3/0%
F6B3 0 0.64 ns 0.73 0.88 0.70 0.58 0.71ns
1 0.90 1.10 1.23 0.92 0.77 0.98
F6B6 0 1.10 (1)% 1.14 1.02 1.20 1.13
1 0.58 ' 0.80 0.67 0.68 0.70
F6B7 0 0.96 0.94 1.03 1.00 0.91 0.97
1 1.08 1.15 1.17 1.02 1.21 1.13
Total Mean 0.87c 0.97ab 1.04a 0.89b 0.89hc
LSD value for weeks = 0.085
ns = non significant
TABLE VIII

EFFECT OF THE INTERACTION OF THIBRASSICA LINESX TIME INTERVAL (WEEKS) ON THE MEAN NUMBER OFSYRPHID FLY PER LEAF OFBRASSICA PLANT(N=16)

AT AGRICULTURAL UNIVERSITY RESEARCHFARM, PESHAWAR DURING SPRING, 2007

Time interval (Weeks)
Brassica Lines Total Mean
W1 W2 W3 W4 W5
F6B3 0.61 ns 0.74 0.84 0.69 0.63 0.70c
F6B6 0.92 1.02 1.13 0.96 0.84 0.97b
F6B7 1.09 1.16 1.15 1.02 1.20 1.12a
Total Mean 0.87c 0.97ab 1.044 0.89b¢ 0.89hc

LSD value for Varieties = 0.65
LSD value for weeks = 0.085
LSD for interaction =0.065
ns = non significant
Means followed by different letters in columns andss are significantly different at 5 % of probatyil
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IV. DISCUSSION

L. erysmi is the most serious pest 8fassica spp. and
causes maximum vyield losses in Brass®a it is very
important to study its population trends and tlhusantrol or
at least minimize their losses. It is reported ttwtola crop is
heavily infested by aphids under favorable envirental
conditions and reduced its yield drastically [6]]1

Brassica lines, gamma radiation and different timervals
(weeks) on the population of aphid, erysimi, showed
significantly large F values (P < 0.05) for the &siga lines,
time intervals (weeks), interaction of weeksBrassica lines
and interaction of weexk radiationx Brassica lines. In the first
week the mean aphid population was low, with thespge of
time the aphid population increased and peak ptipolavas
recorded on week 3 Tweek of March). After week 3 the
population started at decline and low populatiors wecorded

of ladybird beetle was observed on F6B3. Our resate in
conformity with [7] who reported thatC. septempunctata
appeared in variably late in February during thedists of
three consecutive years in Brassica crops.

In the present study Brassica lines, time inteveeks),
interaction between Brassica lines and time infefueeeks)
showed significant response in terms of mean Sgrglyi
population, while the effect of radiation, effedtinteraction
of brassica lines, weeks and radiation, interacti@ween
radiation and brassica lines and interaction betweaeiation
and time interval was non significant on mean Sigrplty
population. Mean Syrphid fly population increaseihvthe
passage of time and maximum population was recorded
week 3rd (2 of March), after that population declined and
minimum number of Syrphid fly population observedweek
1 (last week of Feb). Among Brassica lines maximum

on week 5 (QE week of March). Similar results were reporteom?pulation of Syrphid fly per leaf was recordedR&B7 while

by Rana (2006) who stated that the population edart
multiplying and reached to a peak during the 3rd &hweeks
of March. After week 3 the population started taloee and
low population was recorded on week & @eek of March).

The Brassica line (F6B7) showed best responsediacieg
the aphids population. No literature is availahbeconfirm
these findings.

In the present study the population of green langvére
significantly different for Brassica lines, timeténval (weeks),
while the interaction between Brassica lines anttinterval
(weeks), radiation and weeks, interaction betweeas@ca
lines, weeks and radiation had non-significant affen
population of green lacewing. At the beginning mingan green
lacewing population was lower but with the passafjéme,
green lacewing population increased and maximunulatipn
was observed in week 4'{3veek of March), while minimum
population was found in week 1st (last week of Haby).
Among the Brassica lines, maximum green

minimum was observed on F6B3. Our results suppibws
findings of [4] who reported late build up of poatibn of C.
carnea.

In the present study it was found that peak pojmriadf
aphids was observed during week 3. F6B7 was fowd in
reducing the aphid population. In case of naturanges, in
all cases same trend was observed and peak populats
recorded during week 3, after that decline was roxh
Gamma radiations had no significant effect in terofs
reducing aphid population.

V. CONCLUSION AND RECOMMENDATIONS

The peak population of 3.07-aphids [attained during™
week of March and lowest population of 1.15 apteaftf
observed during™ week of MarchL. erysimi attacked more
on F6B3 because of its susceptible nature, whig7F€howed
comparatively more resistance against its attadie mitial

lacewingopulation of natural enemies started in the lasekvof

population was recorded on F6B7 while minimum greehebruary attained peak on™2week of March and then

lacewing population was observed in F6B3. Our tesaile in
conformity with [8].

Seven spot ladybird beetlesC. (septempunctata) were a
predominant predator in brassica spp. Mustard aphuiC.

declined. Ladybird beetle, Syrphid fly atd carnea were the
main natural enemies observed in the study siteslytird
beetle and Syrphid fly were recorded at the begmmif the
season while Green Lace Wing population was observe

septempunctata appeared simultaneously in early marchguring late season. The major species of natureinées that

reported byf1].

In the present study Brassica lines, time inte(vageks),
interaction between Brassica lines and time infefweeks)
significantly affected mean ladybird beetle popolat while
the effect of radiation, effect of interaction afabsica lines,
weeks and radiation, interaction between radiatiamd
brassica lines and interaction between radiatiod &me
interval was non significant on mean lady bird heet
population. Mean ladybird beetle population inceshsvith
the passage of time and maximum population wasrdedoin

were observed in the field were Ladybird beetf@octinella
septempunctata), Syrphid fly Syrphis balteatus) and Green
lacewing Chrysoperla carnea).

The Brassica line F6B7 should be used for cultbratin
Peshawar, because of the least preference bl.theysimi.
Mass production and rearing of€. septempunctata is
recommended for the managementoferysimi. Population.

C. carnea comes late and may not be successful in Peshawar.
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