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and Aphis gossypii (Glov.) (Hom.: Aphididae)
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ABSTRACT

Storage of the pupae of Diaeretiella rapae in the mummies of three aphid species; Brevicoryne brassicae L., Aphis
nerri B. and Aphis gossypii G. under the laboratory conditions of 15+1° C and 77.0+2 R.H. was studied. Highest
percentages of emergence (96, 64 and 48%) were obtained when the mummies were kept at 6°C for 6 hours for one
week before storage in the mummies of B. brassicae, A. nerii and A. gossypii, respectively. Emergence rate was always
higher in the mummies after three and four weeks, than after six and eight weeks. Obtained results showed successful
storage of freshly formed mummies of D. rapae, for two months at 6° C in the three aphid species.
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INTRODUCTION

Aphids are able to build up high populations before parasitoids become sufficiently active. This is one of
the main problems which worries those concerned with biological control of these pests. To assure large
numbers of parasitoids at the proper time for release, it may be helpful to store these agents needed for future
releases. Storage and release of the adult parasitoids is also important when males are lacking. In this case, it
is possible to hold virgin females after they have deposited male eggs and subsequently, mate with their own
male progeny as mentioned by Debach (1964) and Ibrahim (1987). Storage of parasitoids and effect of low
temperature on hymanopteran parasitoids represent a field of study by many workers, e.g. Anderson (1935),
Ibrahim (1987) and Saleh (2004). Hanna (1935) observed high mortality, undesirable sex ratio, and poor
fertility from stored adult parasitoids. Debach (1964), reported three causes of mortality among stored adults,
(1) cold (2) starvation and (3) desiccation. Wiackowski (1962) found that a long cold storage could damage
the sperm in males of Aphidius smithi, Lyon (1968) in France and Saleh (2004) in Egypt stored D. rapae,
freshly formed mummies for more than two months at 5° C. On the other hand, Ragab e? al. (2002) and Saleh
(2004) in Egypt showed that D. rapae parasitized and developed to aduit in B. brassicae, Aphis craccivora,
A. nerri, Myzus persicae, Sitobion avenae and A. gossypii.

Aim of the present study is to shed light on storage of the parasitoid D. rapae in mummies of three aphid
species. :

MATERIALS AND METHODS

B. brassicae, A. nerii and A. gossypii were reared on three host plants cabbage, duranta and hibiscus,
respectively. The aphid species were reared on caged young seedlings of their hosts or reared on either cut
flowering shoots in a caged pot or on detached young leaves set flat on the bottom of clear plastic jar.
A laboratory culture of the adult parasitoid, D. rapae was obtained from field parasitized cabbage aphid
B. brassicae (mummies). Mummified aphids were placed singly in small glass tubes until emergence of adult
parasitoids which were fed on 10% sugar solution. Adult parasitoids emerged after three to four days and at
least for three generations were reared on appropriate host aphid species.

To study effect of storage on the parasitoid, D. rapae parasitized three aphid species, aphid colonies were
observed daily and newly formed mummies were isolated individually in a small glass tube (9 x 2 cm). The
mummies were divided into three groups according to the pre-storage period which lasted 6, 12 and 18 hours
at average temperature of 10+0.5° C. After these periods, mummies were directly stored in the refrigerator
(at 6° C) for one, two, three, four, six and eight weeks, for the three aphid species. At the end of the storage
period, the mummies were kept in the laboratory at 15+1° C and 77.0+2 % R. H. and were examined three
times daily until emergence of adults. Non-emerged mummies were dissected and examined under a
binocular microscope and dead stages were recorded. Percentages of adult emergence and mortality rates
were estimated.
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RESULTS AND DISCUSSION

Results presented in (Tables 1, 2 and 3), show that the maximum percentage of emergence (96, 64 and
48%) were obtained from mummies of B. brassicae, A. nerii and A. gossypii, respectively, when the
mummies were kept at 6°C for 6 hours for one week before storage, while the maximum percentage of
mortality (68, 52 and 12%) occurred when the mummies were kept in the refrigerator for 18 hours before
storage in A. gossypii, A. nerii and B. brassicae mummies, respectively. The total number of mummies kept
at different periods before storage (6, 12 and 18 hours) and then stored for one week, recorded 92, 56 and
40% emergence from the mummies of B. brassicae, A. nerii and A. gossypii and 60, 44 and 8% mortality
were reported on A. gossypii, A. nerii and B. brassicae, respectively, but the mummies kept for the same
pre-storage periods and then stored for two weeks recorded 78.67, 46.67 and 32.0% emergence in the
mummies of B. brassicae, A. nerii and A. gossypii and 68, 53.33 and 21.33% mortality in A. gossypii,
A. nerii and B. brassicae, respectively. The highest total percentage of emergence for three, four, six and
eight weeks storage period were (73.33, 37.33 and 30.67 %), (60, 33.33 and 28%), (54.67, 29.33 and
22.67%) and (46.67, 21.33 and 17.33%) in the mummies of B. brassicae, A. nerii and A. gossypii,
respectively. Meanwhile, the highest total percentage of mortality in the same periods were (69.33, 62.67 and
26.67%), (72.0, 66.67 and 40.0%), (77.33, 70.67 and 45.33) and (82.67, 78.67 and 53.33%) in the mummies
of A. gossypii, A. nerii and B. brassicae, respectively. Emergence rate of D. rapae was always higher after
three and four weeks, than after six and eight weeks of storage. In addition, after three weeks, the first
emergence during storage took place in the mummies of B. brassicae, and after four weeks in the mummies
of A. nerii and A. gossypii. Archer et al. (1973) and Hofavang and Hagvar (1977) observed that the
mummies of aphidiids had a high rate of emergence if when kept newly formed at low temperature, therefore
the age in which the parasitoids had been stored seemed to be the best. Similar conclusion was reported by
Ibrahim (1987) in Egypt who stored freshly formed mummies of A. uzbekistanicus for one month at
3° C after being kept in the refrigerator at 8+0.5° C for periods of 6, 12 and 15 hours. Different results were
obtained in Aphidius matricariae Hal. two and four weeks when been tested (Shalaby and Rabasse, 1979 and
Scopes et al. 1973). These results agree with the work of Lyon (1968) in France and Saleh (2004) in Egypt
who stored freshly formed mummies of D. rapae on the aphid species B. brassicae, for more than two
months at 5° C after being kept in the refrigerator at 8+0.4° C for 6, 12, 9, 12 and 15 hours.

Table (1): Percentage of emergence and mortality of Diaeretiella rapae from mummies of Brevicoryne
brassicae, after storage at 6 °C.

Period of One week Two weeks Three weeks Four weeks Six weeks Eight weeks
storage at 6°C
Periodbefore ¢ 15p 18n S 6h 12n 18h S 6h I12h 18h S 6h 12h 18h S 6h I2h 18h & 6h & 18h =
storage 10+0.5 = = = e = =
Total no. of 30 30 30 9 30 30 30 9 30 30 30 90 30 30 30 90 30 30 30 90 30 30 30 90
mumies

No. of mummies

dissected before 5 5 5 15 5 5 5 15 5 5 5 15 5 5 5 15 5 5 5 15 5 5 5 15
storage
Larva 3 4 3 10 5 3 4 12 3 3 2 8 2 2 3 7 3 2 3 8 2 2 4 8
Pupa 2 1 1 4 0 2 1 3 2 1 2 5 1 2 1 4 0 1 2 3 2 1 0 3
Adult 0 0 1 1 0 0 0 0 0 1 1 2 2 1 1 4 2 2 0 4 1 2 1 4
No. of

. 25 25 25 75 25 25 25 75 25 25 25 75 25 25 25 75 25 25 25 75 25 25 25 175
mummies stored

Adults 24 23 22 69 21 20 18 59 19 19 17 55 17 15 13 45 14 15 12 41 I3 12 10 35

e}

[:¥]

%D Males 11 12 10 33 10 9 8 27 9(2) 8(I) 8 25 7272 6(l) 20 6652 17T 6(y6(2) 5 17
£

@ Female 13 Il 12 36 11 11 10 32 103) 11(2)9(1) 30 104)8(3) 7(2) 25 8(3)92)73) 24 7(3)6(2) 5(2) 18
No emerged I 2 3 6 4 5 7 16 6 6 8 20 8 10 12 30 11 10 13 34 12 13 15 40
mummies

Dead adult 1 2 5 3 5 12 3 2 4 9 3 6 8 17 6 5 7 18 7 6 7 20
Dead pupa o o t 1 1 o0 1 2 2 3 3 8 2 3 2 7 3 2 6 11 S5 5 5 15
Dead larva 0 0 0 o0 o0 I 1 2 1 1 1 3 3 1 2 6 2 3 0 5 0 2 3 5

emergence 96 92 88 920 84 80 72 7867 76 76 68 7333 68 60 52 60 56 60 48 54.67 52 48 40 46.67
mortality 4 8 12 80 16 20 18 2133 24 24 32 2667 32 40 48 40 44 40 52 4533 48 52 60 53.33
H: hour (): adults emerged during storage
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Table (2): Percentage of emergence and mortality of Diaeretiella rapae from mummies of Apiis nerii, atter

storage at 6 7C.

Period of

One week
storage at 6°C e e

Two weeks

Three weeks

Four weeks

Six weeks

Eight weeks

Periodbefore - (101 g Z 6h 12k 6h 12h 1sh Z 6h I12h 6h 12h 18h Z 6h 12h 6h 12h 1sh £ 6h 12
storage 10+0.3 = = = 2
Total no. of 3030 30 9 306 30 30 90 30 30 30 9 30 30 30 90 30 30 30 9 30 30 30 90
nuimnes
No. of mummices
dissected before 55 5 15 5 5§ 5 15 5 5 5 15 5 5 5 15 5 5 5 15 5 5 5 |5
storage
Larva 4 5 3 12 3 2 4 9 4 3 2 9 3 2 777 32 4 3 9 o3
Pupa i 0 2 3 2 2 1 5 0 1 2 3 1 2 3 6 1 1 1 3 21 1 1
Adult 0 0 o0 0 0 1 0 1 1 1 1 3 1 1 o0 2 2 0 1 3 1 2 1 4
7‘:‘;:; MUMMNES a5 25 28 75 25 25 25 75 25 25 25 75 23 25 25 75 25 25 25 75 25 25 25 75
Sto
- Adults 16 1412 42 14 11 10 35 11 9 & 2% 10 8 17 25 9 7 6 2 1 35 4 16
2T Males 7 50019 7 5 5 17 5 4 4 13 5(H3D3( 11 40y 3 3D 10 3(h 2 20y 7
= Female 9 7 23 7 6 5 18 6 5 15 554 14 54 3 12 4232y 9
No cmerged 9 11 13 33 Il 14 15 40 14 16 17 47 15 17 18 50 16 1§ 19 S3 18 20 21 39
mumnucs
Dead adult 4 1 5 13 4 5 6 15 6 7 6 19 5 6 7 18 5 7T § 20 5 6 9 2
Dead pupa 3 4 4 11 3 5 6 14 5 4 S 14 6 6 5 11 6 71 6 19 1 8 71 22
Dead farva 2 3 4 9 4 4 3 11 3 5 6 14 4 35 6 155 4 35 14 6 6 5 17
o _emergence 633648 56 56 44 40 46.67 44 36 32 3733 40 32 28 3333 36 28 24 2933 28 20 16 2133

mortality 36 44 52 44 44 56 60 53.33 56 64 68 62.67 60 68 72 66.67 64 72 66 70.67 72 80 84 78.67
H: hour ( ): adults emerged during storage

Table (3): Percentage of emergence and mortality of Diaeretiella rapae from mummies of Aphis gossypii,

after storage at 67C.

Period of storage at
¢ g One week

Two weeks

Three weeks

Four weeks

Six weeks

Eight weeks

6°C
Periodbefore - 1ny jgn 2 gh 12h 6h 12h 18h £ 6h 12h 6h 12h 18h £ 6h 12h 6h I2h 18h = 6h I2h
storage 10+0.5 = = = =
Total no. of 30 030 30 9 30 30 30 9 30 30 30 90 30 30 30 90 30 30 30 9 30 30 30 90
mumnues
No. of mummies
dissected before 5 S 5 15 5 5 5 15 5 5 5 15 5 5 S 15 5 35 5 15 5 5 5 1%
storage
Larva 3 4 2 9 3 4 3 160 2 3 4 9 3 2 4 9 13 3 2 7 2 3 2 7
Pupa 2 1 3 6 2 1 2 5 2 2 1 5 2 3 1 6 2 1 1 4 2 1 1 a
Adult 9 0 © 0 0 06 0 0 1 0 0 1 06 0 0 0 1 1 2 4 1 1 2 1
i::;cd"‘ MUMISS 55 55 25 75 25 25 25 75 25 23 25 75 25 25 25 75 25 25 25 75 25 25 25 75
=  Aduls 12 10 8§ 30 11 7 6 24 10 7 6 2 9 7 5 2 8 5 4 11 6 4 3 13
i)

2 Males S 4 3 1205 3 3 11 5 3 10 4)4) 2 10 3 2 2() 7 2 2 1 S
S Femalk 7 6 35 18 6 4 3 13 5 4 4 13 52303 1 52)3(h) 2 10 4() 2 2() 8
No emerged 13 15 17 45 14 18 19 51 15 18 19 32 16 18 20 54 17 20 21 % 19 21 2 62
mummies
Dead adult 2 4 5 1t 4 6 S 15 5 7 6 18 6 S5 6 17 8% 4 6 18 6 8 9 23
Dead pupa 6 7 8 21 7 & 1 26 7 6 9 22 7 11 12 30 7 13 10 30 9 10 9 28
Dead larva 5 4 4 13 3 4 3 10 3 ) 4 12 3 2 2 7 2 3 5 0 4 3 4 1
o, Cmergence 48 40 32 40 44 28 24 32 40 32 24 3067 36 28 20 28 32 20 16 2267 24 16 12 1733
7 tnortality 2 60 68 60 56 72 66 68 60 68 66 6933 64 72 80 72 68 80 84 7753 66 84 /8 8267

H: hour ( ): aduits emerged during storage



42
REFERENCES

Archer, T. L., Murray, C. L., Eikenbary, R. D., Starks, K. J. and Morrison, R. D. 1973. Cold storage of
Lysiphlebus testaceipes mummies Environ. Entomol., 2, 1104-1108.

Debach, P. 1964. Biological control of insect pests and weeds, 844 PP.

Hanna, A. D. 1935. Fertility and toleration of low temperature in Euchalcidia caryobori Hanna
(Hymenoptera: Chalcididae). Bull. Ent. Res. 26: 315-322.

Hofasvang, T. and Hagvar, E. 1977. Cold storage tolerance and super cooling points of mummies Ephedrus
cerasicola Stary and Aphidius colemani Viereck (Hymenoptera: Aphidiidae). Norw. J. Ent., 24, 1-6.

Ibrahim A. M. A. 1987. Studies on aphidophagous parasitoids with special reference to Aphidius
uzbekistanicus (Luz) (Hymenoptera: Aphidiidae). Ph.D Thesis, Faculty of Agriculture, Cairo University.
PP. 202.

Lyon , J. P. 1968 . Remarques préliminaires sur les possibilit€s d utilisation pratique d Hymenoptéres
parasites pour la lutte contre les pucerons en serre . Ann. Epiphyties, 19:113-118.

Ragab, M. E., Abou El-Naga, A. A., Ghanim, A. A. and Saleh, A. A. 2002. Effect of host aphid species,
temperature and food supply on some biological, characteristics of the two aphid parasitoids, Diaeretialla
rapae (M'Intosh) and Aphidius sp. (Nees) (Hymenoptera: Aphidiidae). J. Agric. Sci. Mansoura Univ.,
27(7): 4997-5002.

Saleh, A. A. A. 2004. Mass production and field application of some aphid natural enemies. Ph.D. Thesis,
Fac. of Agric., Mansoura Univ., pp 161.

Scopes, N. E. A., Biggerstaff, S. M. and Goodall, D. E. 1973. Cool storage of some parasites used for pest
control in glasshouses. PL.. Path., 22, 189-193.

Shalaby, F. F. and Rabasse, J. M. 1979. Effect of conservation of the aphid parasite Aphidius matricariae
Hal. (Hymenoptera: Aphidiidae) on adult longevity mortality and emergence. Ann. Agric. Sci.,
Moshtohor, 11, 59-73.

Wiackowski, S. K. 1962. Studies on the biology and ecology of Aphidius smithi Sharma and Subba Rao
(Hymenoptera: Braconidae), a parasite of the pea aphid, Acyrthosiphon pisum (Harris). Bull. Ent.
Pologne, 32: 253-310.

A padladl

QS Cra A9 Gl e gl sl ADE @l glaa g Jila Diaeretiella rapae (M Intosh) Jiih s e o 3as
Aphis gossypii (Glov.) okil sy Aphis nerii 4483 a9 Brevicoryne brassicase (L.)

rla taal Ossal daal
e 63 c‘éj.l 637!.::“)_)“ Saganll 38y ecitilull A8 5 &gy gma

Uil (yay B. brassicae i SV e say Gal e glsl & e Diaeretiella rapae Jsb n3a5 LiSe Lia) Ll pall ek
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