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ABSTRACT:

Thirteen cultivars of canola were subjected to evaluate the percentage of parasitism on cabbage
aphid, Brevicoryne brassicae L. Infesting canola plants in the fleld and laboratory during 2011 season In
Assiut Governorate. The rate of parasitism in the field was (7.13%) for all cultivars. The rate of parasitism
of the aphid collected from the field and reared in the laboratory was 2.67% times higher than the rate of
parasitism in the fleld at the end of season regardless the canola cultivars. The highest rates of parasitism
were recorded with the early ripening cultivars, while the lowest ones were realized with the late ripening
cultivars. In the field, the rate of parasitism increased progressively during the third week of February to a
peak level (parasitism 43.15%) in the second week of March. Whereas In the laboratory, the highest rate of
parasitism (53.06%) was achieved during the last week of February and then the parasitism started to
decrease gradually during March. Two primary parasitolds specles (Diseretiella rapae Mcintosh and Praon
necans Mackauer, Aphidiidae) and two hyperparasitolds species (Alloxpsta sp., Cynipidae and Chalcids sp.,
Chalcididae) were assoclated with cabbage aphids in canola fields. 2. rapae consider the most important primary
parasitoids on B brassicae which represented about 93.93% of the total primary parasitoids in canola field
While, Alloxysta sp. was the most hyperparasiold represent 81.67% of the total of the secondary parasitoid.
However, the primary parasitoids recorded the most percentage (71.94%) comparison with the percentage of
secondary parasitoids (28.06%) from the total parasitoids for primary and secondary parasitoids.

INTRODUCTION:

Canola (Brassica napus L.) is one of the
main oil crops in many countries especially in
Canada, European Union and USA. Cultivation
of canola in Egypt may provide an opportunity
to overcome some of the local deficit of
vegetable edible oil production, particularly it
could be successfully grown during winter
season in newly reclaimed land outside the old

one of Nile valley to get-around the competition

with other crops occupied the old cultivated
area. (Sharaan, 1986; Ghallab and Sharaan
2002 and Sharaan ef al., 2002).

Canola crop is attacked by a number of
pests; among these aphids are more serious.
Three species of aphids, i.e.,, cabbage aphid
(Brevicoryne brassicae L.), turnip aphid
(Lipaphis erysimi Kalt.) and green peach aphid
(Myzus persicae Sulz.) are more abundant and

widely distributed (Rehman ef al., 1987; Lamb,
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1989; Boyed, 1994; Buntin and Raymer 1994).
Of these, cabbage aphid is the most destructive
to the members of Brassicaceae. It forms large
colonies on leaves, stems and inflorescence,
causes severe distortion of leaves and thus heavy
losses to the crops. Aphid infested plants show
slow growth, which results in seed yield loss of
9-77%. Aphids also cause an 11% reduction in
seed oil content (Kelm and Gadomski, 1995).

Parasitoids species associated with aphids
have been previously reported by many
investigators. Parasitoids species contribute to
aphid suppression factor in two ways: direct
mortality cause by the wasp parasitism, and also
parasitized aphids have reduce reproductive
rate (Hafez, 1961; Knuston er al, 1993; Dively
and Palton, 1996). On the other hand, Stary
(1976) reported that aphid parasitoids are one
of the groups of which utilization in biological
control has given significant results in many
countries.

Therefore, the present study was under
taken to determine the percentage of parasitism
on cabbage aphid, B. brassicae at both field and
laboratory. Also, seasonal occurrence of aphid
parasitoid species associated with cabbage
canola

aphid  on plants  and  their

hyperparasitoids at laboratory.

MATERIALS AND METHODS:

The experiment of this investigation was
conducted at Abnoub district located 25 Km
northeast of Assiut city, during 2011 season. An
area about half Feddan was chosen and divided

into 39 plots. Thirteen canola cultivars viz.,

Gorczauski, Trebiska, Juno, Ham_la, Wesreo,
H1 Sakhal, L.L. 84, Pactol,
Warszawski, Serw 4, Semundo AX 83 and
Lahal0 were distributed

randomized blocks with three replicates each.

Dichotome,

in a complete
Normal agriculture practices were carried out
and no chemical pest control was done. This
included field and

investigations.

study laboratory
In the field, the number of aphids was
directly counted each week on five randomly
plants from each replicate. At the same time
number of parasitized aphids (mummies) was
also recorded.
Field parasitism was calculated according to
Feng ef al., (1992):

Field parasitism % = A/B+A

Where:
A = Total number of mummies.
B = Total number of aphids.

In the laboratory, the experiment was
conducted to evaluate the percentage of cabbage
aphid parasitized by the primary parasitoids in
canola field. Samples of live individuals of B.
brassicae were collected from canola cultivars
(the number of aphids was collected according
to the total number of aphids present in the
field). The specimens were kept in paper bags
and transferred to the laboratory. The numbers
of collected aphids were divided into three
replicates and caged on canola seedling in
plastic pots (7.5 em in diameter). Aphids were
then reared under laboratory conditions and

observed daily for more than two weeks to
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record the development of mummies. Any
observed mummies were removed and
individually placed in small vials and stopped
with sterile cotton and observed until the adult
emergence. Emerging adult parasitoids were
examined for species identification according to
Pike et al., (1997).

The number of mummies was expressed as
percentage of total aphids collected each week
in order to simplify comparison between field
and laboratory parasitism. Percentage of

parasitism in each sampling date was estimated

according to Salem (2007), as follows:

Laboratory parasitism % =A/ BX100

where:
A = Total number of developed mummies.
B = Total number of aphids.

The relationship between the rates of
parasitism in the field and those in the

laboratory for each cultivar was estimated as:

Ratio = L/F

Where:
L = Parasitism in the laboratory.
F = Parasitism in the field.

RESULTS AND DISCUSSION:
1-Parasitism:
A-In the field:

Data in (Table 1) show the percentage of
parasitism on cabbage aphid infesting thirteen
cultivars of canola in the field. Parasitism started
to fluctuate from the last week of January until

the middle of March for all canola cultivars,

except for the three cultivars, Gorczauski,
Trebiska and Lahal0 show up gradually during
the same period. Regardless canola cultivars,
parasitism fluctuated during the first four weeks
with insignificant differences, whereas parasitism
increased progressively during the next four
weeks from (parasitism 1.26%) in the third week
of February to a peak level (parasitism 43.15%)
in the second week of March with significant
difference than the other weeks. The highest
percentage of parasitism (13.39%) was recorded
for Dichotome cultivar followed by Gorczauski
(10.33%), Wesreo (9.78%), Lahal0 ((9.66%),
Trebiska (8.82%), Serwd (8.39%),
(7.54%), Pactol (7.52%), H1 Sakhal (5.68%) and
Semundo AXS83 (5.07%) with
differences. While, the
(1.91%) was obtained with Juno followed by
Warszawski (1.93%) and L.L.84 (2.64%) with

insignificant differences.

Hanna

insignificant

lowest percentages

The general mean
percentage of parasitism in the field was (7.13%)
for all cultivars. In harmony with these results,
Farsi et al. (2010) investigated the population
fluctuation of canola aphids and their natural
enemies, and reported that the highest percent of
the parasitism was 32% in late March, early
April and the average percent of parasitism was
13%. Previous studies, in Egypt, have shown
different levels of cereal aphid parasitism due to
the endemic parasitoids, Ibrahim and Afifi, 1991
(11.3%); Abdel-Rahman et al, 2000 (53.75%) and
Abdel-Samad and Gomaa, 2004 (12.5% and
16.7% with an average of 14.6%). El Mandarawy
et al. (2006) mentioned that the rate of parasitism

in canola field was highest during March.
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B-In the laboratory:

Data in (Table 1) also indicate the
percentage of mummies developed in the
Jaboratory from live aphids collected from
thirteen canola cultivars. The results clearly
confirmed what previously detected in the field.
The percentage of parasitism fluctuated from
the last week of January until the middle of
March for all canola cultivars. Regardless
canola cultivars, the percentage of parasitism
increased from 1.41% to reach maximum level
of 53.06% during the last week of February
with significant differences than other weeks,
and then the parasitism started to decrease
gradually during March. Parallel results were
obtained by Feng er al. (1992) who found that
parasitism was  often<l0%  before the
population of aphid approached the peak, but
dramatically increased as the aphid population
decreased, Gabrys ef al. (1998) reported that the
percentage of parasitism was the minimum at
seedling stage, increasing to a peak as the aphid

population declined later in the season.

As for canola cultivars, the maximum
parasitism attained with Gorczauski (24.44%)
cultivar followed by Juno (24.0%), Serwd
(23.53%), Dichotome (22.54%) and L.L.84
(21.96%), Wesreo (21.37%), Semundo AXS83
(20.95%), Trebiska (19.51%) with insignificant
differences. The minimum pérasitism was
recorded with Pactol (9.48%) and Hanna
(10.17%) with insignificant difference, while the
differences between these two cultivars and all

previous cultivars were significant. Also, the

results indicate that the early ripening cultivars
viz., Juno, L.L.84,
Semundo AXS83 and Lahal0 recorded the

Wesreo, Dichotome,
highest percentage of parasitism (73.33, 86.67,
83.33, 74.44, 66.67 and 41.67%, consecutively)
in the first week of March, except for Dichotome
cultivar in the fourth week of February.
Whereas, the late ripening cultivars viz.,
Gorczauski, Trebiska, Hanna, H1 Sakhal,
Pactol, Serwd4 and Warszawski acquired the
highest percentage of parasitism (60.0, 57.85,
68.05, 55.51, 24.18, 62.47, 75.0 and 50.0%) in the
fourth week of February, except for Pactol

cultivar in the second week of February.

As shown in (Table 1), regardless canola
cultivars, it is clear that the percentage of
parasitism in the field for any given date was
always low as compared with that recorded
from the aphid collected from the field and
reared in the laboratory, except for the last
week of investigation in the field was higher
than in the laboratory, which may be result
from the maximum level of parasitism coincided
with the collapse of aphids population in the
field. Regarding canola cultivars, the data
indicate that the percentage of parasitism in the
field was lower than in the laboratory for all
cultivars. The two cultivars Juno and L.L.84
recorded the highest rates of parasitism of
reared aphids, being 12.57 and 8.32% times
higher than the rates of parasitism in the field.
Whereas, the lowest rates of parasitism of
reared aphids were 1.26 and 1.35% times higher
than the rates of parasitism in the field for the

two cultivars Pactol and Hanna. As a result of
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this, the highest rates of parasitism were
recorded with the early ripening cultivars, while
the lowest ones were realized with the late
ripening cultivars. In general, the rate of
parasitism of reared aphids was 2.67% times
higher than the rate of parasitism in the field at
the end of season regardless the canola

cultivars.

2-Parasitoids of cabbage aphid, B.
brassicae:

The experiment was carried out under
laboratory conditions to survey hymenopterous
parasitoid species, study the population
fluctuation of parasitoids and estimate the rate
of parasitism on cabbage aphids, B. brassicae

infesting canola cultivars during 2011 season.

A-Survey of parasitoids:

The survey revealed the presence of two

primary parasitoids species belonging to
one family (Diaeretiella rapae McIntosh and
Mackauer, Aphidiidae) and

two hyperparasitoids

Praon  necans
species pertaining to
two families (Alloxysta sp., Cynipidae and
Chalcids sp., Chalcididae) associated with cabbage
aphids in canola fields. El
(2006) identified D.

Ephedrues sp. as primary parasitoids for

Mandarawy
et al. rapae and
cabbage aphids, B. brassicae infesting canola

plants, and the hyperparasitoid species,
Alloxysta sp. occurred associated with the

primary parasitoids.

B-Population fluctuation of parasitoids:

Data in (Table 2) indicate that a positive
correlation was observed between the percentage
of aphids'
percentage of

parasitism and the emergence

primary
parasitoid, D. rapae was appeared during the

parasitoids. The

fourth week of January at low level (7 individuals
/12 mummies), then the number increased
gradually until reach the maximum (245
individuals/324 mummies) represented 85.07%
parasitism, then decreased until the end of the
season (10 individuals/75 mummies) represented
about 16.95% parasitism. All aphid samples were
free from the primary parasitoid, P. necans until
the third week of February, then appeared in the
fourth week of February and increasing
gradually towards the end of season. On the
other hand, the secondary parasitoids were
appeared during the third week of February at
low level (14.93% parasitism), then increased
progressively until the end of the season
(72.88%). From the aforementioned results, D.
rapae consider the most important primary
parasitoids on B. brassicae which represented
about 93.93%, while P. necans represented
6.07% of the total primary parasitoids in canola
field. However, Alloxysta sp. was the most
hyperparasioid which represented 81.67% and
Chalcids sp. represented 18.33% of the total of
the secondary parasitoid. Also, the numbers of
the secondary parasitoids were increasing
comparison with the numbers of the primary

parasitoids throughout the end of the season.
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In concurrence, according to Zuniga-Salinas
(1982) D. rapae prefers aphids from Brassica
plants, although they have been observed in
wheat. Souza and Bueno (1992) was described D.
rapae as the main primary parasitoid of cabbage
aphid, B. brassicae. Rosilda and Wedson, (2002)
recorded that D. rapae was the most common
parasitoid during the aphids colonies installation
period. It was found that D. rapae is an
important primary parasitoid of a wide range of
aphid species such as cabbage aphid, B. brassicae
and bird cherry oat aphid, Rhopalesiphum padi
(Zhang and Hassan, 2003 and Saleh, 2004).
Moreover, data in (Table 2) also showed that
from a total of 1283 parasitoids developed from
7625 live aphids, there were 923 and 360
individuals represented 71.94% and 28.06% of
the total parasitoids for primary and secondary
parasitoids. Abou-Attia er al (2003) recorded
adverse relation between the total percentage of
parasitism by primary parasitoids and the
secondary parasitoids.

The results of the present study lead to
conclusion that, parasitoids play a role in natural
regulating of B. brassicae populations in canola
fields. Also, live field-collected aphids reared in the
laboratory is the more accurate method to assess
the intensity of parasitoids attack cabbage aphids.
There is sort of synchronization between the
growth of mummies population in the field and
those developed in the laboratory. The percentage
of parasitism was shown later and higher on the
early ripening canola cultivars than late ripening

canola cultivars.
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Brevicoryne brassicae (Linnaeus) wai yad| )6 byt @ ke |
2 gt 3 gl i gul g
il dend Jalall dis (abdl s it g ool (sl (L slie] g § Al

Ay pd) a4y pan =53l 4 30 Sigand) S pe bl Ay gay dgaa

Brevicoryne i S (e o Jodball) Lpod Cpadd Y RSN (ha ciiia e ADU e A a0 3 Sy )
g Ao B Y VY aige B Jardly Jial) A Y gRS)) Sl qupeay 31 brassicae

O A Y S ilial o RN Gk (7Y, ) Ay Jiadl A Jiladl Jana o Wale Juaadall pilidd) ciaa gl
(£Y,7Y) Agle Jlail) Qg Cibly cJanall (b Ay i plg oAad jall Jaa cilicall) (a Jiadl G dra 65 3 Ol o
C YA il e I iy il b Sdlal) Jila) Jana e o 6 e

e alaae B Sl Y dne Lady gralll 5 Spal) Cilia¥) o oS JAlAl Jane o] o gl < ppdil Lyl
=) Jeasd b (on CaRE E gudl) (oo gy Ay Iy Jiad) (o S Jana () gl Lyl a5 il i)
Saa 3 ((£0F,0 1) Jikill Juna Aol o day Jaral) B Laiy g be 0o A £ gall] B (1870 0) Jaa e
o e DA Gy, Jy 3 g Ly B 1 e LAY £ ) B

A ) Lkl e che g 33y « VSRS Jgha A ap) gl qui ) e g gial) il £1 9 s DA Oa
L-'n-;‘ .Chalcids sp. & Alloxysta sp. *\—ah &y 3380 Lk (e (AS 3iy Praon necans & Diaeretiella rapae :\aa
A gl SN £ panall (e (£47,47) Sia Sya sl ) I Jublad dagy < D, rapae o gl Cad
=S E gl G (£AV,1V) SO i iy gl Clilall dpuily S JSY1 (S Alloxysta sp. Skl Wiy . Jiad) A
Gl s A Al clbilally 4 e (£V),4€) oY) Al lS A0 ) il o a3 gy Ay il
g g2l g Ay cgblall IS £ gagall o (£YA,+7)
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