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Introduction

The cabbage aphid, Brevicoryne brassicae (L.) is a pest of cruciferous plants, especially cabbage, occurring
in various parts of the world. The aphids feed on many varieties of produce, including cabbage, broccoli
(especially), Brussels sprouts, cauliflower, and many other members of the genus Brassica, but do not feed on
plants outside of the Brassicaceae family. One of the control measures, which can be used for the cabbage aphid,
is biological control. The aphid is attacked by the parasitoid Diaeretiella rapae (M’Intosh) (Hymenoptera:
Braconidae, Aphidiidae) which tends to specialize on crucifer-feeding The Braconid wasp, D. rapae is a
cosmopolitan parasitoid of many species of aphids, especially the cabbage aphid, Brevicoryne brassicae.
Diadegma semiclausum (Hellen) (Hymenoptera: Ichneumonidae) is one of the most important parasitoids of the
diamondback moth (DBM.), Plutella xylostella (L.) (Lepidoptera: Plutellidae ) This Ichneumonid is a
potentially useful biological control agent in integrated management programs of DBM. It lays its eggs into the
developing larvae of the DBM. This ichneumonid can be released in any brassica plantings where no harmful
chemicals have been used.

Materials and Methods

Seeds of Chinese cabbage (Brassica rapa) were cultivated directly in a planting tries. After about 6 weeks,
young cabbages were transferred individually from the tray to the 10x10x15 cm pots. For ease transfer of pots
and better irrigation, each of the six pots was placed in a tray of the size indicated. All rearing was carried out at
23 = 2°C and a photoperiod of 14 h L:10 h D. For the rearing of cabbage aphids, a distinct insectary space was
considered under above condition. Cabbage aphid was reared on Chinese cabbage (Brassica rapa). The DBM
reared in a controlled experimental space in cage of 60cm.*60cm.*66¢cm. A pot containing young plants from 4
to 6 weeks old was used to prepare the primary colony of the pest. The pot were placed within the cage
containing adults of DBM in South Australian Research and Development Institute (SARDI). Therefore, under
normal conditions, there are always four pots containing adults that are laying on and a future rearing process
proceeds, and in another cage there were larvae of old ages and to obtain adults. Given there. In this study, for
the same age population of insect tested after 24 hours, the main mass of separation of contaminated specimens
was carried out. In all experiments, the third generation was obtained from the main colony. D. rapae rearing in
a controlled conditions in a cubic shape cage in 46 cm and surrounded by a net. Diadegma Parasitoid rearing in a
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controlled lab was made of cages 60x60x66h cm and surrounded by a net jar. In this research, three pesticides
were selected based on the following table. We used the selected pesticides as recommeneded dosages and
schedule using power tower.

Results and Discussion

The results showed that the effect of Monto pesticide was less than Confidor and Benoya pesticides. Also,
the percentage of bees leaving mummified aphids was higher than the other two pesticides. But in this
experiment, the effect of Monto on the parameters of the life table was greater than Confidor pesticide. These
results showed that the lasting and long-term effects of Monto poison can be considered. Two pesticides,
Confidor and Monto, inhibited the growth of cabbage waxy aphid population, respectively, and their inhibitory
effects on the parasitoid bee were less than Benoya. Therefore, it is considered as a safe margin for parasitoid
bees. Application of Monto with parasitoid bees increased control efficiency. Compared to the control, Confidor
pesticide had significant inhibitory effects on bee exit from pupation and it is considered as a non-target effect on
diadigma. Benoya pesticide has also reduced the amount of bee departure compared to the control, but the
advantage of this pesticide is that it controls the DBM population alone and there is no need to use the pesticide
together with the parasitoid bee. The results of the research with a view to the above tests showed that Confidor
pesticide has an inhibitory effect on the parasitism activity of Diadegma bee and it has a non-target location and
this parasitoid is safe compared to Monto pesticide. Monto pesticide was not effective for DBM pest control.
The efficiency of cabbage waxy aphid control methods showed that the highest efficiency was related to
Confidor and Benoya pesticides and the lowest was related to the use of parasitoid bees and the use of both
Confidor and parasitoid bees. Since the use of Benoya and Confidor alone and together with the parasitoid does

not have a significant difference; therefore, additional use of parasitoid with these two poisons is not justified.
But the use of Monto pesticide should be combined with parasitoid. So, this composition is safe for nature.
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Table 1- Effect of spraying on cabbage aphid on the mean live and mummified aphids population and the amount of
parasitism in D. rapae wasps at different times after application (n = 150)

Control methods Time after the spraying (per week)
3nd
st nd

Treatment ! 2 Aphid population Mummy
Benevia 18.35+0.24d* 1.61+0.24c 1.93+0.24c 00.00+0.0d
Confidor 11.19+0.36d 1.53+0.36¢ 3.8+0.36¢ 00.0040.0d
Movento 30.8740.93dc 119.940.93b 140.0045.77b 00.0040.0d
Benevia+Parasitoid 22.69+9.76d 0.0040.0c 00.00+0.0a 00.0040.0d
Confidor+Parasitoid  88.37+24.11bc  109.02+45.32b 141.1248.24b 17.72+7.05b
Movento+Parasitoid  28.86+13.87dc 5.24+1.8¢c 5.27+2.56¢ 2.72+1.36¢
Parasitoid 153.36+31.88b  128.5+25.81b 139.48+10.64b  37.42+8.14a
Control 278.18+44.08a  287.99+0.63a 386.00+0.63a 00.00+0.0d
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Table 2- Effects of insecticides used on the percentage of mummification and the percentage of total emerged of D. rapae
parasitoid from mummified B. brassicae aphids

Control methods Mummy of D.rapae%  Adult of D. rapae%
Benevia + mummy 70.21+7.24c* 22.16+4.68c
Mummy (Benevia control) 95.85+1.36ab 51.04+6.06bc
Confidor + mummy 81.55+7.93bc 69.52+9.77ab
Mummy (confidor control) 93.00+2.63ab 92.35+2.33a
Movento + mummy 99.65+0.35a 86.24+6.15a
Mummy (movento control) 100.00+0.0a 51.04+16.00bc

ol dasiio jb (gl by gy Jleis] mdaw 3 )b e GME] dgag pae ol i eiw 2 50 wliie gy
«Similar letters in each column indicate no significant difference at the 5%probability level for each characteristic.

Tasde g2 9 g g0 Sl g3 51148 ob i gl 2090 3 oamshig LA D. rapae ;9 (Sud Jgun
(Y Jods) cunl jlo me M (glyly i 93 (S5 ot o sutisuily 5!



Y¥\ ..y Diaeretillarapae g, b iScdl 5y Jlito 55l cguom

W8l (5555 593 53 Blg5 oo 990 o el

A Cuned 18 035135k (o s g0 9 jeuiinS LISl 9
3 23503h ses5 oy bl (SH5k Il g 03g oIS ege
2555 &l el Al SO plgisdn oplply el Lot 5l S
o 3590 5Lk )95 L 9890 3018 398 00 Cgmine Mgk
(Y Jgia) 2 e (287 y2al38l

O ol )gdadisS 4 bgrye (328 g 590 4 bgaye I gyt

D3 0939 415 dize MBI jlpo g s 50 y&
To> Ao A sy talef] )3 e sl 09 Lgia 5 y9idiS
Lol el ;3555 (i8Sl 93 5l i oad ologe (slods I bne;
3 e (5455 Jgde slaaaseia 55 sige Bl ptalesl ol
5 5l sl a8 smd e s b gl gy yoaudisS Sl

D. rapae o b sawidis 1yl ol s090 4l (2loge (§9y (HSCAT 95 539,15 51 13 Curon grdasuin Hladio (wSile Ciglds Y Jouo
Table 3- Difference between mean values of population parameters due to the use of two pesticides on mummies. Cabbage
aphid parasitized D. rapae

Inse::md Population parameters
Ro GRR Fecundity .
r (d) y(d¥)  (eggsindividu  T(d)  (eggsindividu (eggsindividu | emale  Longevity
al) al) al) % @
Confido  00.14%02b  1.15%0.02 1519402 0.50£0.0  16.58£0.3
oo - i 9.84+2.86a 1382582 19.67+0.0a p o
control oo.oigio.o 1.1i2.014 sossoesp 1208802 oo 040560 o.5g§o.o 15.791d¢o.1
00.16;0.02 1.1831&10.02 sorloss 1287803 oo oo 050801 16.851:0.2
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Figure 4- Effect of spraying on the percentage of emergence of adults in the DBM and the effect of exposure larvae on
pesticide residues on the percentage of parasitism of the D. semiclausum

Control methods Sum adult of Total mortality of Mortality of Plutella Sum adult of D.
Plutella% Plutella% spryed% semiclausum
Plutella+Benevia+Diadegma 6.9+3.9d 93.1+3.9a 91.7+3.2b 1.33+0.66d
Plutella+Benevia 0.0+0.0d 100.00+0.00a 100£0.0a 00.00+0.0e
Plutella+Confidor+Diadegma 56.57+0.93c 43.4240.93b 3.71+0.77e 39.71+0.0c
Plutella+Confidor 89.8+0.08b 10.19+0.63c 10.19+0.63d 00.0040.0e
Plutella+Movento+Diadegma 0.91+0.88d 99.08+0.81a 34.2140.6¢ 64.77+0.14b
Plutella+Movento 99.22+0.39a 0.77+0.39c 0.7740.3% 00.0040.0e
Plutella+Diadegma 4.31+0.11d 95.68+0.32a 0.22+0.24e 95.45+0.05a
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Figure 5- Effect of spraying on the of bee pupae on the exit rate of Diadegma bees from pupation

Isecticides

Adults of D. semiclausum %

Diadegma +benevia

Diadegma (benevia control)

Diadegma +confidor

Diadegma (confidor control)

Diadegma +movento

Diadegma (movento control)

32.14+11.72¢c*

59.36+11.05ab
58.04+7.27ab
81.39+7.23a
76.24+8.92a
81.39+7.23a
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Table 6- Difference between mean of population parameters of D. semiclausum from pupae infected with three pesticides in
activity of parasitism on DBM larvae

Inse:stlmd Population parameters
Ro GRR Fecundity .
r (d?) y(d?)  (eggsindivid  T(d)  (eggsindivid  (eggs.individ  Female% LO”(%‘;"'W
ualh) ual’h) ualh)

Benevia 0.13§2.015 1.14%0.17 919+2.03b 15.9310.3 9.85+2 05b 18.48+0.0b 0.49?0.161 22.185010.1
Confido 00.11+0.01 1.11+0.01 14.69+0.2 20.42+0.2

Movento c c 5.13+0.97¢c 5e 5.51+0.97e 8.83.2+0.63d  0.58+0.1a 64
Control 00.16+£0.01 1.17+£0.01 12.03+2.71a 15.11+0.4 14.64+3.05a 2194328 0.56+0.09 19.78+0.4

3a 6a 2c ab 6e
00.10+£0.01 1.11+0.01 766+1.67b 18.34+0.2 782+1.72¢ 17.07+1.55b 0.44+0.08 24.75x0.2
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Table 7- Efficiency of different methods of control of cabbage aphid using three pesticides and parasitoid wasp D. rapae

Control method Efficiency
Aphid +Benevia 97.34+1.09a*
Aphid +Confidor 98.18+0.61a
Aphid +Movento 70.18+4.66b
Aphid +Benevia+ Parasitoid 97.00+1.98a
Aphid +Confidor +Parasitoid 63.45+8.9bc
Aphid +Movento+ Parasitoid 95.67+1.67a
Aphid +Parasitoid 53.85+5.27¢

Control 0.0+0.0d
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