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ABSTRACT

The developmental periods, adult longevity and life span of the predatory mite Acaropsis
soflers (Rohd.) were studied on eggs of cowpea beetles for the first time. Females and males
were reared on eggs of the southern cowpea beetle, Callosobruchus maculatus (Fabr.) and the
puise cowpea heetie, Callosobruchus chinensis (L.) under the laboratory conditions of 25°C £+ 2
*C and 65% t 5% R.H. As results of the experiments and observations the following points had
been established and clarified:

1- The incubation periods of the predatory mite eggs averaged 5.7 and 4.7 days for females,
5.7 and 4.0 days for males on egys of C. maculatus and C. chinensis, respectively.

2-  The hatching larvae survived a few hours, did not feed and remain near the eggshells.

3- The nymphal stage of the predatory mites lasted 9.3 and 9.0 days to reach the adult female,
while for adult male averaged 9.0 and 6.3 days on eggs of C. maculatus and C. chinensis, .
consecutively. In fact, there is only one nymphal marph for both female and male.

4-  The longevity of adult male is shorter than that of the adult female. It averaged 6.3 and 6.0

- days, while for female averaged 15.3 and 14.3 days on eggs of C. maculatus and C.
chinensis, respectively.

5. The life cycles of females were 15.0 and 13.7 days, while for male averaged 6.3 and 11 0
days on eggs of C. maculatus and C. chinensis, respectively.

Life span: for females averaged 30.3 and 28.0 days, while for male averaged 18.7 and 17.0
days on eggs of C. maculatus and C. ehinensis, successively.
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INTRODUCTION

Legume crops are by far among the important sources of human dietary
protein, calories, and for export in Egypt as well as many countries of the world
(Bressani, 1985; Hammad, 1997; Hashem and Risha, 1998 and Harminder
and Ramzan, 2001).

Storage is an important factor in the production and usage of grain
tegumes, seeds and food products These crops and bi-products are liable to
infestation by some pests in fields and stores. Utilization of crops in many
countries is reduced due to destruction by larvae of the southern cowpea beétle,
‘Caflosobruchus maculatus (Fabr.) and the cowpea beetle Callosobruchus
chinensis (L.) (El-Sawaf, 1956; Pankiewicz ef al, 1984, Messina and
Renwick, 1985 and Shaaya et al., 1997).

Hafez (1977) recorded 12 parasitic and predatory mite species associated
with stored seeds and food products in stores and flourmilis in Cairo. Amongst
A. sollers was the most common species, which was found in all types of
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stored products. Al-Badry et al. {1980) indicated that A, sollers was the most
common predators associated with almost all stored types of stored products.
Al-Yossif and Soliman (1983) recorded seven species of cheyletid mites in
Saudi Arabia, the only species of economic interest was A. sollers, which was
found associated with acarid mites in stored barely. Eliopoulos et al. (2002}
recorded A. sollers for the first time in Greek stored products.

Classical biotogical control is based on the importation of exotic natural
enemies-parasites, predators or pathogens-and their permanent establishment
in new habitats. This has been the most rewarding approach to the utilization of
natural enemies in pest management to date and has resuited in hundreds of
successful projects (Clausen, 1978 and Rosen and Huffaker, 1983).

information on biological aspects of the predatory mite Acaropsis sollers
(Rohd.) was insufficient. Thereby, the present study is an attempt to contribute
to the bionomics of this predacious mite species in controlling two species of
cowpea beetles i.e., C. maculatus and C. chinensis for the first time under
laboratory conditions of 25°C £ 2 and 65% + 5 R.H.

MATERIALS AND METHODS

The laboratory experiments were carried out at the laboratories of
Economic Entomoiogy and Agricultural Zoology Department, Faculty of
Agriculture, University of Menoufia, Shebin El-Kom and the Agricultural
Research Station, Sakha, Kafr El-Sheikh from March to June 2003.

Laboratory and storage room experiments were conducted to evaluate the
biology of the predatory cheyletid mite A. sollers as a biologicai contro! agent
on eggs of both bruchid beetle species, the southern cowpea beetle, C.
maculatus and the pulse cowpea beetie, C. chinensis were evaluated.
However, evaluation was run on the basis of developmental period, oviposition,
fecundity and adult life span.

1. Mass culture for the predatory mite A. sollers:

For mass rearing of the predatory mite the following method must be put
in consideration. The Petri dishes edges were surrounded by Vaseline to avoid
escaping of mites. These Petri dishes were provided with a layer of sterilized
bran rice and placed in desecrators with well fitting and slightly greased cover
were used. The desecrator and its contents was provided with a tray filled with
water to be kept under laboratory conditions for 2 — 3 weeks to come into
equilibrium with the atmospheric humidity (El-Kiff and Metwally, 1971). Some
individuals of Tribolium casteneum (Herbst) were transferred into every Petri
dish as preys. The mass rearing of the cheyletid mite was initiated two weeks
later by transferred group of femaltes and males using a camel’s hair brush and
placed into the greasy edges of the Petri-dishes. The media !asted for one
month to obtain the culture of the predacious mites.

2. Collection method:

For this purpose, alive adults (females and males) of the predatory

cheyletid mite A. solfers were collected from mass culture on bran rice. Tullgren
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funneis were used to isolate the predatory mites into Petri dishes (10-cm in_
diameter), containing a layer of bran rice.
3. Rearing the predatory mite A. sollers:

To study the biology of this predacious mite, five adult females and/for two
males (each alone) were placed in Petri dishes provided with certain number of
both cowpea beetle species eggs on cowpea seeds and replicated three times.
Mite females or males were left till the death under the laboratory conditions of
25°C ¢ 2 °C and 65% t 5% R.H. The developmental periods, aduit longevity,
total life span and fecundity were counted and recorded.

RESULTS AND DISCUSSION
Biology of the predatory mite Acaropsis sollers:

The bionomics of A. sollers females and males were carried out for the
first time on eggs of the bruchid beeties. However, because the authors did not
find any reference explaining this point of study.

Results in Tables 1 and 2 showed the duration in days of females and
males of the predatory mite A. solfers, which were reared on eggs of both C.
maculatus and C. chinensis.

1. Developmental stages and life span on C. maculatus eggs:

Data shown in Table 1 indicated the developmental periods and life span
in days of the predatory mite A. sollers females and males on eggs of the
southern cowpea beetles, C. maculatus, which were reared on cowpea seeds
from March to June 2003.

As results of experiments and observations on the biology of A. solfers
the following points had been established and clarified:

Egg stage: Adult females deposit their eggs around the surfaces of the cowpea
seeds near the eggs of preys. The incubation period ranged from 5 to 6 days
with an average of 5.7 + 0.3 days for females, while for males ranged from 5 to
6 days with an average of 5.7 + 0.3 days. It noteworthy to mention that the
developmental period of larval stage of A. sollers stays 2 — 3 hours to moult
and reach the nymphal stage. However, the hatching larvae did not feed and
remain near the eggshells.
Nymphal stage: It lasted from 9 to 10 days with an average of 9.3 £ 0.3 days to
reach the adult female. The duration of nymphal stage of male ranged between
8 — 10 days and averaged 9.0 £ 0.6. In fact, there is one nymphal form only for
femate and male.
Adult stage: Adult longevities of males are shorter than that of females. The
male longevity ranged between 6 and 7 days and averaged 6.3 + 0.3 days.
Whilst, the female iongevity ranged between 14 and 18 days with an average of
15.3 & 1.3 days. The adult female longevity involves three periods:
o Pre-oviposition period: The pre-oviposition period lasted 4 — 5 days
and averaged 4.7 £ 0.3 days.
e Oviposition period and fecundity: The oviposition period ranged from
4 to 6 days with an average of 5.0 + 0.6 days. The average number of
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eggs produced per one female ranged from 8.8 to 13.4 eggs/female and
with an average of 11.3 £ 1.3 eggs/female at 25 + 2°C and 65 £ 5% R.H.
« Post-oviposition period: The post-oviposition period lasted from 5to 7
days and averaged 5.7 + 0.7 days.
Life cycle: The life cycle of females ranged from 14 and 16 days and averaged
15.0 £ 0.6 days. While for male it ranged between 6 and 7 days and averaged
6.3 £ 0.3 days.
Life span: The life span of females ranged from 28 to 33 days and averaged
30.3 £ 1.5 days. The life span of males lasted 17 — 20 days and averaged 18.7 ¢
0.9 days. Also, the life span of females is longer than the life span of male under
the same conditions.
2. Developmental stages and life span on C. chinensis eggs.

Data shown in Table 2 indicated the developmental periods and life span
in days of the predatory mite A. sollers females and males on eggs of the puise
cowpea beetles, C. chinensis, which were reared on cowpea seeds from March
to June 2003. _

Egg stage: Adult females lay their eggs around the surfaces of the cowpea
seeds near the eggs of preys. The incubation period ranged from 4 to 5 days
with an average of 4.7 + 0.3 days for females, while for maies ranged from 4 to
5 days with an average of 4.0 + 0.3 days.
Nymphal stage: It lasted from 8 to 10 days with an average of 9.0+06daysto
reach the adult female. The duration of nymphal stage of adult male ranged
from 6 to 7 days and averaged 6.3 + 0.3 days.
Adult stage: The duration of adult males is shorter than that of the adult female.
The males longevity period ranged between § and 7 days and averaged 6.0
0.6 days. Whilst, the females longevity period ranged between 13 and 16 days
with an average of 14.3 £+ 0.9 days. The adult females longevity period involves
three periods:
o Pre-oviposition period: The pre-oviposition period lasted 4 — § days
and averaged 4.3 £ 0.3 days.
» Oviposition period and fecundity: The oviposition period ranged from
4 to 5 days with an average of 4.3 + (.3 days. The average number of
eggs produced per one female ranged from 7.8 to 10.8 eggs/female and
with an average of 8.9 £ 1.0 eggs/female at 25°C £ 2 and 65% £ 5 R.H.
o Post-oviposition period: The post-oviposition period lasted 5 — 7 days
and averaged 5.7 £ 0.7 days.
Life cycle: The life cycle of examined females ranged from 13 to 14 days and
averaged 13.7 £ 0.3 days, while for males averaged 11.0 + 0.0 days.
Life span: The life span of females ranged from 27 to 29 days and averaged
28.0 £ 0.6 days. The life span of males lasted 16 ~ 18 days and averaged 17.0 ¢
0.6 days.
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3. Comparison between bionomics of A. sollers on eggs of both
bruchid beetle species:

Obtained results in Tables 1 and 2 indicated that the life span and
fecundity of this predacious mite were differed during its rearing on eggs of both
bruchid beetle species.

Results indicated that under the laboratory conditions the average of
duration periods and life span of the predacious mite A. sollers differed when
reared on eggs of the southem cowpea beetle, C. maculatus and the pulse
cowpea beetle, C. chinensis. Whatever, the life span of males A. sollers was
shorter than the span of the females.

On the other hand, as shown in Tables 1 and 2, the fecundity or the
average numbers of eggs laid by A. soflers females were higher for females,
which were reared on eggs of C. maculatus than that on eggs of C. chinensis.

As results of inspections and observations on the bionomics of this
predacious mite species, it could be concluded that: 1- The life cycles of the
predatory mite A. sollers females and males have three developmental stages
i.e., egg, 'arva and nymph. In addition, larvae survived very a few hours only
and did not feed. 2- Cannibalism was observed in the adult stages of this mite
spices especially at the time that the preys (eggs of insects, immature and adult
stages of other mite species) were absent or in scarce numbers. The present
results are in line with those of Kumar and Naqi (1990) who denoted that A.
sollers consumed C. malaccensis and its own eggs. A. sollers is thus
cannibalistic as well as being a natural enemy of some mite species.

Yousef et al. (1992) reared the predatory cheyletid A. docta (= A. sollers)
under controlied conditions. Cannibalism was most frequently observed when A.-
docta was reared on 1% instar larvae of T. castaneum. Feeding on T.
castaneum resulted in duration of egg incubation and development of female
immatures averaging 9.76 and 26.45 days, respectively. The male passed
through one nymphal stage (lasting 8.7 days) and emerged earlier than the
female. Adult female and male longevity averaged 70.86 and 37.35 days,
respectively.

REFERENCES

Al-Badry, M.A, G.N. Rizk, and S.M. Hafez. 1980. Frequency of occurrence of
predacious and parasitic mites inhabiting stored products. Mesopotamia
J. Agric., 15(1): 223 ~ 234.

Al-Youssif, M.S. and Z.R. Soliman. 1983. Cheyletid of Saudi Arabia with a key
to species (Acari: Acariformes, Prostigrmata). Bull. Soc. Ent. Egypte, 62:
213 - 218.

Bressani, R. 1985. Nutritive value of cowpea. In Cowpea Research Production
and Utifization (Ed. by Singh, S.R. and Rachie, K.O.), John Wiley New
York: 353 - 359.

Vol. 9 (3), 2004 €85



J. Adv. Agric. Res. (Fac. Ag. Saba Basha)

Clausen, C.P. 1978. Introduced parasites and predators of arthropod pests and
weeds. A World Review. U.S. Dept. Agric. Washington D.C. Agric.,
HdbK., 480 - 545 pp. (C.f.) Rosen, D. and C.B. Huffaker (1983).

Eliopoulos, P.A., G.T. Papadoulls, N.G. Emmanouel, and C.T. Buchelos.
2002. Predatory mites of the family Cheyletidae (Acari: Prostigmata) on
stored products in Greece. Abstr. 7% European Cong. of Entomol.,
Greece: 334, o

El-Kifl, A.-H. and M.M. Metwally. 1971. Biclogical and ecological studies on
Bruchidius incarnatus Botl. Boli. Soc. Ent., LV: 141 - 161.

El-Sawaf, S5.K. 1956. Some factors affecting the longevity, oviposition and rate
of development in the southern cowpea weevil, Callosobruchus
maculatus (F.) (Coleoptera: Bruchidae). Bull. Sec. ent. Egypte, 40: 29 -
95.

Hafez, S.M. 1977. Studies on predaceous and parasitic mites of stored product
pests. Ph.D. Thesis, Fac. Of Agric. Ain-shams Univ. Cairo, 238 pp.
Haminad, S.M. T997. insect pests of grain legumes in Egypt. Adv. Agric. Res.,

2 (1): 203 - 226.

Harminder, K. and M. Ramzan. 2001. Effect of physical characters of soybean
on oviposition and development of Callosobruchus maculatus (Fabr.).
J. Res. Punjab Agric. Univ., 38 (3/4): 207 — 211.

Hashem, M.Y. and E.M. Risha, 1998. Post-harvest losses caused by southern
cowpea beetle, Callosobruchus maculatus (Fabr.) in faba bean Vicia
faba, and its control using modified atomospheres. Bull. ent. Soc. Egypt,

- Econ Ser., 25: 85-97.

Kumar, P. and H. Naqgi. 1990. Study of host stage density effect on cannibalism
in Acaropsis sollers predatory mites and its role as a biologicai control
agent (Acari: Cheyletidae). Indian J. of Helminthology. 42 (1): 21 - 24,

Messina, F.J. and J.A.A. Renwick. 1985. Resistance to Callosobruchus
maculatus (Coleoptera: Bruchidae) in selected cowpea lines. Environ.
Entomaol., 14: 868 — 872.

Paniksewicz, N.D., J. Boczek, R. Davis, and D.P. Nowicka. 1984. Food
selection in Tyrophagus putrescentiae {Sckrank} (Acarina: Acaridae).
J. Georgia Entomol. Soc., 19 (3): 317 - 321.

Rosen, D, and C.B. Huffaker, 1983. An overview of Desired attributes of
effective biological control agents, with particular emphasis on mites. In:
Hoy, MA. . G.L. Cunninham and L. Knutson (Ed), Biological control of
pests by mites Univ, of Calif, Berkeley: 2 - 11.

Shaaya, E., M. Kostjkovski, J. Eilberg, C. Sukprakarn, E. Shaaya, and C.
Beil. 1997. Plant oils as fumigants and contact insecticides for the
control of stored product insects. J. Stored Prod. Res_, 33 (1). 7 - 15.

Yousef, A.A., M.A. El-Enany, and S.I.A. EI-Rahman. 1992. Effect of prey
species on the biology of the cheyletid mite Acaropsis docta Berl.
Egyptian J. of Agric. Res., (1992 — 1996) 70 (2): 499 - 5086.

Vol. 9 (3), 2004 686



J. Adv. Agric. Res. (Fac. Ag. Saba Basha)

Table 1. Biology of the predatory cheyletid mite A. soflers reared on eggs

of C. maculatus under laboratory conditions of 25°C + 2 and 65% + 5 R.-H.
E =R T

Average + S. E. and ranges of duration p_eﬁods in

Developmental days for females and males
stages Female Male
Average Range Average Range
Egg stage 57103 5~ 6 57103 5- 6
Nymphal stage 93103 9-10 6.7+0.3 6- 7
Pre-oviposition 4.7+£0.3 4- 5 - -
Oviposition 50t06 4- 6 - -
Post-oviposition 57+0.7 §- 7 - -
Lite cycle 150106 14-16 123107 11-13
Adult longevity 15.3+13 14-18 63103 6- 7
Life span 303115 28-33 18.7 £ 0.9 17-20

* Biological treatments of females and males based on 3 replicates and £ S. E. = £ Standard Ervor.

Table 2. Biology of the predatory cheyletid mite A. solfers reared on eggs

of C. chinensis under iaboratory conditions of 25°C + 2 and 65% + 5 R.H.
_— ——

Average t S. E. and ranges of duration periods in
Developmental days for females and males
stages Female Male

Average Range Average Range
Egg stage 4.7+03 4. 5 40103 4- 5
Nymphal stage 9.0+06 g-10 6.3x03 6~ 7
Pre-oviposition 43103 4- 5 - -
Oviposition 4303 4~ 5 - -
Post-oviposition 8.7+07 5- 7 - -
Life cycle 13.71£0.3 13-14 11.0: 0.0 -
Adult longevity 143+0.9 13-16 600 5~ 7
Life span 28,0+ 0.6 27-29 17.0 £ 0. 16 -18

R —————— e ——— e P ————————
* Biological treatments of famales and mates based on 3 replicates and & S, E. = 1 Standard Error.
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