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Effect Host Plants on Parasitism Rate of the Parasitoid Diaeretiella rapae
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ABSTRACT

The experiments were carried out in laboratory at Plant Protection Institute, Sharkia branch, Sharkia Governorate during
2013-2014 seasons. The results indicate that the female of D. rapae accepted all stages of the cabbage aphid B. brassicae. The
number of parasitoid adults emerged from the mummies of B. brassicae was significantly greater on the third and fourth instars than
that obtained from the first and second instars. The highest average of parasitism was in the second instar. On the other hand, host
relationship between the parasitoid D. rapae and B. brassicae, impact of males on the number of progeny of the parasitoid reared on
different host plants was conducted. The results revealed that with the increase of parasitoid density the percentage of parasitism
raised in cabbage followed by cauliflower and radish. The presence of males caused considerable decrease in the efficiency of the
parasitoid females. This decrease reached its minimum on the three crops. The highest percentages of parasitism reached were
36.2%, 28.2% and 25.8% at eight females only/Petri dish Meanwhile; the percentages were 30.8%, 25.8% and 21.4% at 89+83
(females with males). The number of aphid offspringemerged per parasitoid female decreased with increasing of parasitoid density.

The number of offspring emerged per parasitoid female was adversely affected by the presence of males.
Keywords: Diaeretiella rapae, Brevicoryne brassicae, Host plant, cabbage, cauliflower, radish plants.

INTRODUCTION

Aphids are considered as one of the most
important pests due to their wide range of host plants in
Egypt and in many parts of the world (Ibrahim and
Afifi, 1994, Saleh, 2012 and 2014). B. brassicae aphid
(Hemiptera: Aphididae) feeds on all cultivated and wild
cruciferous plants. The major economic host plants
include broccoli, cauliflower, head cabbage and most of
the genus Brassica (Berry, 1998).Diaeretiella rapae
allows its host to feed and develop after becoming
parasitized. Foraging behavior, including searching,
handling and oviposition, varies among and within
species (Lewis et al., 1990; El-Naggar et al., 2008).
Parasitoids may use chemical cues (semi-ochmeicals)
and/or physical features like host size to select hosts for
oviposition (Van Driesche and Bellows, 1996).

Ecological studies is to determine which
attributes of parasitoids contributed to the success of
biological control (Beddington et al., 1978). Behavioral
response of parasitoids to host density is potentially
related to its success (Huffaker et al., 1971; Berryman,
1999). This is described by the functional response, the
relationship between host density and the attack rate of
parasitoids (Solomon, 1949; Holling, 1959).

The present study was conducted to show the
effect of aphid age on parasitism rate and the
relationship between D. rapae and B. brassicae when
reared on certain host plants.

MATERIALS AND METHODS

The present investigation was carried out at Plant
Protection Research Institute, Sharkia Branch,
Agricultural Research Center, and Sharkia Governorate
during 2013/2014 season.

1. Effect of aphid's age on parasitism rate.

An experiment was carried out under laboratory
conditions of 20.0 + 1°Cand 67.0 = 2% R.H to determine
host stage preference of different immature stages to the
parasitoid, D. rapae. Five mated females of D. rapae were
exposed to 200 aphids of different ages. The experiment
was replicated five times in Petri dishes.

2. Parasitoid - host relationship between D.rapae and
B. brassicae when reared on certain host plants.

An experiment was carried out under laboratory
conditions of 16.0 £ 1°C and 75.0 + 2 % R.H. The
parasitoid, D. rapae and its host, B.brassicae third and
fourth nymphal instars were placed on three host plants
cabbage, cauliflowerand radish, respectively to study the
role ofhost plantsandthe presence orabsence of males on
the progeny of the females parasitoids. Parasitoids were
arranged in two groups. The first group contained 1,2,4 and
8 female parasitoidswhile the second comprised the same
number of females together with equal number of males.
For the experiment, 12 Petri dishes numbered 1 to 12 were
divided into three sites of four each treatment. One
hundred aphids were placed separately on each cabbage
leaf. The Petri dishes 1-4, 5-8, and 9-12 contained aphids
reared on cabbage, cauliflower and radish. In Petri dishes
1,5,9and 2, 6,10and 3,7, 11 and 4, 8, 12, one, two, four
and eight female parasitoids were introduced respectively
and were allowed to attack hosts for six hours. The
experiment of the second group of parasitoids was
performed simultaneously like that of the first. Both
treatments were replicated five times. The formed
mummies were carefully picked out and transferred into
glass tubes until emergence. Emerged as well as non-
emerged adults were also counted.

RESULTS AND DISCUSSION

1. Effect of parasitism rate on aphid's age.

The parasitoid D. rapae accepted all stages of the
cabbage aphid B. brassicae (Table 1).The average
percentage of parasitism3.55 + 1.17, 26.1 + 3.68, 21.25 +
3.46 and 19.15 £ 2.43 in first, second, third and fourth
instars, respectively. Meanwhile, the numbers of their
offspring were 11.9 + 0.72 and 27.5+ 1.54 in 3rd and 4th
instars, respectively but no adults emerged from 1st and
2nd instars. On the other hand, the total numbers of
mummified aphids were 6.1 + 0.73, 49.2 + 2.32, 405 *
2.18 and 39.3+ 1.53.

These results are in general agreement with the
work of Zhang and Hassan (2003); Abou El-Naga et al.
(2008) and Abdul Rahman and Powell (2010) who
indicated that the females of D. rapae attacked all stages
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of the cabbage aphid B. brassicae. The first and second
instars of cabbage aphid B. brassicae produced no
offspring after parasitism of D. rapae.

Table 1. Parasitism of B. brassicae, a total of 200
individuals were transferred on cabbage
leaves in a Petri dish and three mated

females were released.
Mean + SD Mean+SD Mean+SD Mean + SD Mean + SD

Aphid's  No. of No. of No. of non
at;e parasitizedemergedemerged% of adults %.Of.
aphids  adults adults emergenceparasitism
First 6.1c* 0c 6.1d + 0c 355c+
instar 0.73 0.73 1.17
Second 49.2az 0c 522a * 0c 26.1az
instar 2.32 7.36 3.68
Third 405b+ 119b+ 286b+ 29.17b+ 21.25b+
instar 2.18 0.72 1.56 0.83 3.46
Fourth 39.3b+ 275a+ 11.8c + 699ax 19.15b+
instar 1.53 1.54 1.02 2.49 2.43
Fvalue 109.87 23401 180.1 635.21 116.16

Means followed by the same letter in a column are not
significantly different at 0.05% level of probability.

2. Parasitoid - host relationship between D.rapae and
B. brassicae when reared on certain host plants.

With the increase of parasitoid density,
parasitism increased in aphids reared on cabbage
(Brassica oleracea var. acephala) followed by
cauliflower (Brassica oleracea var. botrytis) and radish
(Raphanus sativa).The presence of the males caused
low in the efficiency of the female parasitoids. This
decrease when the males were mixed with the female
parasitoids, dropped to the minimum in cabbage
followed by cauliflower and radish. The percentage of
parasitism was influenced by the host plants as well as
by the absence and presence of male parasitoids. The
number of offspring emerged per female parasitoid
decreases with the increase of parasitoid density. The
number of offspring emerged per female parasitoid was
adversely affected in the presence of the males.
However, it was the maximum in cabbage followed by
cauliflower and radish reared aphids.

The percentage of parasitismin cabbage increases
in absence of the males and the maximum percentage of
parasitism was 36.2 for D. rapae. Meanwhile, the
percentage of parasitism on cabbage decreases in the
presence of males and the maximum percentage of
parasitismwas 30.8 for D. rapae. A significant influence
on the rate of parasitism and the number of aphid
parasitoids D. rapae occurred between all densities of
parasitoid (Table 2). The maximum number of adults
emerged in laboratory in absence of the males was 27 for
D. rapaeat 82 only and 22 individuals in presence males
at 89 + 84 (Fig. 1), But , the minimum was 12.8 at 19
only and 7.6 individuals at 1 @ + 1 & on cabbage (Fig. 1)

The percentage of parasitism in cauliflower
increases in absence of males and the maximum
percentage of parasitism was 28.2 for D. rapae. The
parasitism decreases in presence of males and the
maximum percentage was 25.8 for D. rapae. A significant
influence on the rate of parasitismand the numberofaphid
parasitoid of B. brassicaeby D. rapae occurred between all
densities of the parasitoid (Table 3). The maximum

numberof adults emerged in laboratory in absence of the
males was 21.2 for D. rapae at 8 9 only and 184
individuals in presence males at 8 @ + 8 & on cauliflowers.
Mean while, the minimum was 9.8 for D. rapae at 1 9
only and 5.6 individuals at 1 ¢ + 1 &' (Fig. 2)

Table 2. Effect of parasitoid number on the number of
aphid parasitized, adult parasitoids emerged,
number of adults non emerged , percentage of
adults’ emergence andpercentage of parasitism
rearedon cabbage under 16.0+ 1°Cand 75.0 £

2% R.H.

. Mean +SD Mean + SD Mean + SD
s:r:zistgmd No. of aphids Percentage of adultsPercentage of

parasitized emergence parasitism
19 156C+102 8204A+063 156C=+1.02
29 226B+288 8148A+208 226B=+288
49 306 Ax12 77876 AB+1.19 306Ax12
89 36.2A+2.03 7405B=* 247 36.2A %203
19 +18 94C+107 B80.68A+154 94C=+x1.07
29 +248 13.6C+1.39 71.942BC+1.17 13.6C+1.39
42 +443 252B+115 77ABx101 252Bz+1.15
89 + 84 308 A+241 7068C+259 308Ax241

Means followed by the same letter in a column are not
significantly different at 0.05% level of probability.
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Fig. 1. Fecundity of the parasitoid of by D. rapae against
B. brassicae infesting cabbage plant at its
different density under laboratory conditions.

Table 3. Effect of parasitoid number on the number of
aphid parasitized, adult parasitoids emerged
, humber of adults non emerged, percentage
of adults® emergence and percentage of
parasitism reared on caulifloner under 16.0
+1°C and75.0+2 % R.H.

. Mean + SD Mean + SD Mean = SD
Z:r:zistgmd No. of aphids  Percentage of Percentage of

parasitized adultsemergence parasitism

19 126C+£05 78244A+113 126Cx05
2Q 208B+1.74 80.846 A+1.22 208B+1.74
49 25.6AB+ 19 75284 A+159 25.6ABx1.9
89 282 A £193 75.098 A+203 282A£1.93
19 +18 72D +09 79.498A +333 7.2D +0.96
29 +248 142 C+0.37 T4 A£425 142C+0.37
49 + 448 188B+149 73.72A+297 188B+149
89 + 84 258A+£139 72158A +1.08 258 A £1.39

Means followed by the same letter in a column are not
significantly different at 0.05% level of probability.

828



J. Plant Prot. and Path., Mansoura Univ., Vol.7(12), December, 2016

30 q .
o O Series1
5 ElE
g2 | NN (8
£ e =t
)
< L . . .
215 S| | St
c . e B B .
@ . .o . . .
3 . . . — . .
@ . . . S .
S . .o . . .
T j— . S .
sl P
oo for | s [ o o o] of |
SRR R R E
R RS R I R E S B S O W S e
0
Emergence Mummies

Fig. 2. Fecundity of the parasitoid of by D. rapae against
B. brassicae infesting caulifloner plant at its
different density under laboratory conditions.

Parasitism percentage of in radish increases in
absence of the males and the maximum percentage of
parasitism was 214 for D. rapae (Table 4). A
significant influence on the rate of parasitism and the
number of aphid parasitoid of B. brassicae by D. rapae
was also noticed between all densities of parasitoid. The
number of parasitized aphid and percentage of
parasitism of B. brassicae differ significantly on the
three different host plants: cabbage plants, cauliflower
and radish, (Table, 4). The maximum number of adults
emergwd in laboratory in absence of the males was 18.6
for D. rapae at 8 ¢ only and 13.8 individuals in
presence males at 8 @ + 8 & on radish, Mean while, the
minimum was 6.6 for D. rapae at 1 @ only and 4.8
individuals at 1 @ + 1 & (Fig. 3). Chau and Mackauer
(2001) showed that preference of certain host species
has been demonstrated in laboratory studies where
parasitoids more of ten ovipositor in some species than
in on there, when both the host species are offered
separately or simultaneously. On the other hand, Gently
and Barbosa (2006) reported that leaf epicuticular was
plays an important role on the movement, foraging
behavior and attack efficiency of D. rapae . However,
Abdul- Rehman and Powell (2010) mentioned that
parasitoids have potential as biological control agents
but their efficiency in dependent upon their presence in
the right place at the right time and right host parasitoid
ratio. Understanding parasitoid behavior, together with
identification of physical and chemical signals
regulating the behavior, parasitoids introduced through
inundative releases in the filed.

Table 4. Effect of parasitoid number on the number of
aphid parasitized, adult parasitoids emerged,
number of adults non emerged , percentage of
adults*emergence and percentage of parasitism
rearedon radishunder 16.0+1°C and 75.0+ 2

% R.H.
- Mean +SD Mean = SD Mean = SD
zara_snmd No. of aphids  Percentage of Percentage of
ensity ot e
parasitized adults emergence parasitism
19 9Cx0.7 7402 A +£32 9C+0.7
29 146B+£19% 7625 A+278 146B +1.96
49 24A+£07 6921 Ax272 24 A £0.7
8Q 258A+159 T721A+£237 258A+159
19+14 62D+079 7683 A+341 62D=x0.79
29 +24 104D+ 116 6867 A+285 104D+ 1.16
49 +48 168B+115 6576 A+158 168B +1.15
80 +84 214A+136 6514 A+395 214A+136

Means followed by the same letter in a column are not
significantly different at 0.05% level of probability.

30 .
0 O Series1

254

Frequency/ Offsping
= N
o o

=
o
L

23429
43+49
85+89
B
8%
CBAEBR

of of - o+
=2 s e

13419
QL

A9 e

Emergence Mummies

Fig. 3. Fecundity of the parasitoid of by D. rapae
against B. brassicae infesting radish plant at

its different density under laboratory
conditions.
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