Egypt. J. Agric. Res., 80 (3), 2002.
1117

BIOLOGICAL AND ECOLOGICAL STUDIES ON THE SOIL
PREDATORY MITE HOLASPINA SOLIMANI (METWALLI)
(PARHOLASPIDAE : GAMASIDA)

HUSSEIN A.M.", FATMA S. AL, M.S. NAWAR? AND S.A. ALLAM'

1 Plant Protection Research Institute, Agricultural Research Centre, Dokki, Giza, Egypt.
2 Zoology & Nematology Department, Faculty of Agriculture, Cairo University, Giza,

Egypt.

{Manuscript received November 2001)

Abstract

An ecological and biological study was carried out on the preda-
ceous soil mite Holaspina solimani ( Metwali), (Parholaspidae : Gamasida).
Seven types of diets were used. Results showed that developmental du-
ration between female and male did not vary much. Female life cycle
ranged between 11.9 and 15.7 days, while it was 11 to 14 days for
male. Rhabdilis scanica was the most suitable diet, as it gave the highest
fecundity of 41 eggs / female.

Increase of temperature from 20 to 30°C reduced developmental
duration of all stages and the life cycle as well. Total egg deposition and
daily rate were higher at 25°C than at 20 or 30°C, while longevity and
life span were shorter at 25°C than the other two aforementioned de-
grees.

Exposure to alternating temperature 10 / 20 and 15 / 20 was
studied. Life cycle increased by 64 % and 47 % when the 2 regimes
were used, respectively, compared with obtained values at only 20°C.
Life span prolonged by 29 % and 17 %. Fecundity per female was re-
duced to 47 % and 61 % under the two regimes. Exposing eggs to the
same alternating temperature degrees increased gradually the incubation
period, while hatchability decreased from 96.9 to 26.7 %. Presence of
males did not affect longevity, while absence of males resulted in pro-
duction of only males and lowest fecundity (16.4 eggs / female). Pres-
ence of the male (once every 5 days) or allover female longevity gave
high fecundity and female sex ratio.

INTRODUCTION

Mesostigmatic mites represents one of the most important groups living in soil.
They are numerous and differ in their feeding behaviour as some are predators of small
soil animals (e.g. insects, mites, nematodes and housefly larvae), while others are fun-
givorous. Evans (1956) divided the family Macrochelidae into 2 subfamilies, one of

which was Parholoaspidae : Gamasidae, which was raised by Krantz in 1960 to family
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level as Parholaspidae and described some new generae and species including the ge-

nus Holaspina.

Nawar et al. (1990) reared Lasioseius bispinosus at 20, 25 and 30°C on five dif-
ferent diets, whowing its female life cycle, longevity, oviposition period and female fe-
cundity. They also reported that Dorosofila melanogaster eggs was the most suitable
diet giving the highest fecundity value 98.4 eggs / female and 25°C was the optimum

temperature.

Therefore, the present study was undertaken to investigate the most suitable
prey for the soil predatory mite Holaspina solimani (Metwali), usually found in lawn
grasses in Egypt. Also, effect of some biotic and abiotic factors on its biology was in-

vestigated.

MATERIALS AND METHODS

Individuals of H. solimani were extracted from soil and debris under ficus trees in
Orman garden, Giza by using modified Tullgren funnels. Some adult speciments were
cleared in Nesbittis solution, mounted in Hoyer's medium then microscopically exam-

ined.

For culturing mites, identified adult females were placed in plastic cells 2.8 cm in
diameter and 2 cm in depth filled up to 0.5 cm with mixture of 9 : 1 plaster of Paris
and charcol. Drops of water were added daily to maintain suitable relative humidity.

Cells were supplied with food and kept at 25°C for reproduction.

For individual rearing, newly deposited eggs of identified females were trans-
ferred singly (by using a camel hairbrush) one to a rearing cell. Each newly hatched lar-
va was supplied with known amount of prey individuals and devoured ones were re-
placed daily by fresh ones till reaching maturity. Emerged females were ailowed to mate
and kept for oviposition. Observations concerning all biological aspects were recorded
during the predator life span. Mites were examined twice daily. Rearing experiment be-

gan with more than 25 newly hatched larvae.

Seven sources of food as prey were used for H. sofimani : immature stages of

the acarid bulb mite, Rhizaglyphus robini Clararede, the acarid stored product mite, Ty-
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rophagus putrescentiae Schrank, eggs and larvae of housefly, Musca domestica. L., free
living nematodes Rhabditis scanica Allgen, the soil fungi, Aspergillus niger Roper and

the collembola, the Lepeidocyrtinus incertus (Hand). Mixture of diets was used as well.

Rate of reproduction for the tested predacious mite was studied at 20, 25 and
30°C + 1°C by Keeping 5 newly emerged adult females together with two males in a
rearing plastic cage (8 cm x 3 cm) for 8 weeks, then number of offspring was counted.
The seven prementioned foods were used. Experiments were carried out at 70 £ 5 %

R.H. using NaCl solt solution as R.H. modifier, and replicated 5 times.
Calculations based on the formula :
A=e™ and R, =", could be rewritten as A=R("Y and m=In%

where : rm is the rate of multiplication, X is the number of mites after one day of
rearing, t is time of rearing (days), Ro : is the number of multiplications which based on
dividing the final number of mites in the reared cultures on the initial number starting

the culture (7 : 2 males + 5 females), In : natural logarithm.

An experiment was designed to study effect of low temperature. Thirty newly
deposited eggs of H. solimani were collected from the laboratory cultures and kept in
cylindrical plastic cup (2.8 x 2 cm) with a filter paper at its bottom. Relative humidity
was maintained by adding few water drops on the filter paper when needed. A group of
eggs was exposed to an alternating temperature of 10 and 20°C (12 hours for each,
through the life span). The same technique was repeated for another group of eggs ex-

cept using alternating 15 - 20°C.

Other seven groups each of 30 solitary eggs were kept in a rearing cell. All were
introduced to alternating temperatures of 10 and 20°C every 12 hours. This period of
alternating temperatures lasted for 1, 2, 3, 4, 5, 6 and 7 days for the 7 groups, re-
spectively, then were kept on a constant temperature of 20°C. A similar experiment
was conducted with the same technique except using 15 and 20°C through the whole

life span from egg to death of adults.

An experiment was designed to determine effect of male presence on female

longevity, fecundity and progeny sex ratio. Four groups were used. Five newly emerged
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females for every group were confined solitary to rearing cells. The 5 newly emerged
unmated females of the first group were kept to complete their longevity and fecundi-
ty. For the second group, a young male was introduced to each female until first copu-
lation occurred, then males were removed. For the third group, a young male was intro-
duced to each female for 24 hours every five days during longevity. Females of the
fourth group were accompamied with males allover their longevity. This experiment was

carried out at 25 + 1°C and 70 £ 5 % relative humidity.

RESULTS AND DISCUSSION

Table 1 shows that population increase at temperature of 25°C was better than
at 30°C. Generally presence of R. scanica alone or mixed with other food types was re-
sponsible for the highest rates of increase. Multiplication rates for both respectively
were 75.57 and 82.57 at 25°C and 61.43 and 72.71 at 30°C. Feeding on M. domestica
larvae or eggs resuited in lower reproduction values than R. scanica, but better than for

other tested foods.

Effect of different diets on developmental duration, fongevity and fecundity of H.
solimani was studied and indicated in Tables 2 & 3 and Fig. 1. Results show that dura-
tion of total immatures of H. Solimani ranged between 8.8 - 12.3 days for female and
7.9 - 11.0 days for male. The life cycle parameter followed similar trend where female
life cycle ranged between 11.9 - 15.7 days and 11.0 - 14.0 days for the male. Here
again, R. scanica was the most suitable diet, which resulted in the shortest life cycle for
both sexes (i.e. 11.9 and 11.0 days for the female and male, respectively). The rest of

tested diets gave longer life cycle.

Studying the reproduction rate of Cosmolaelaps keni (Fam. Laelapidae), Ali 1994
reported that the most favorable diet was a mixture of free living nematodes and some
fungi species at 30°C, as reached 173.5 individuals after 8 weeks of starting with 3
newly emerged females and two males. In respect of female longevity and fecundity,
the shortest duration was obtained when H. solimani was fed on M. domestica larvae;
while the longest duration was obtained on L. incretus. Female longevity was 27.4,
28.9, 29.2, 29.8, and 32.8 days, when H. solimani fed on A. niger, T. putrescentiae, R.

scanica, M. domestica eggs and R. robini, respectively, Table 3.
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Pre-oviposition period ranged between 2.3 and 3.4 days on the tested diets ex-
cept for L. incretus where it was 7.0 days. Mean of female fecundity was 10.8, 13.8,
19.7, 21.3, 26.3, 27.7 and 41.0 eggs / female when fed on A. niger, L. incretus, R. ro-
bini, M. domestica larvae, T. putrescentiae, M. domestica eggs and R. scanica, respec-
tively. Post-oviposition period ranged between 4.8 and 11.5 days on the tested diets
except for L. incretus where it was 31.8 days. Life span followed similar trend and
ranged between 38.2 and 45.5 days on M. domestica larvae and eggs, respectively,

but was extremely longer (98.9 days) on L. incretus.

Ali (1994) reared the same prementioned of mites C. keni on free living nema-
todes at 20, 25 and 30°C. It was reported that the shortest female life cycle and lon-
gevity 6.6 and 36.8 days recorded at 30°C. The oviposition period prolonged with tem-

perature decrease, up to 40 days at 20°C.

Effect of different temperatures was shown in Table 4. Developmental duration
as well as life cycle did not vary much between female and male. On the other hand, in-
crease of temperature from 20 to 30°C reduced these durations. Mean female life cycle
duration was 19.2, 11.9 and 8.4 days at 20, 25 and 30°C, respectively. In respect of
longevity and fecundity data show that pre-oviposition period decreased as tempera-
ture increased from 20 to 30°C. Fecundity and oviposition daily rates were highest (41
eggs / female with 2.17 eggs / day, respectively) at 25°C than at 20 or 30°C. In the
mean time oviposition period, longevity and life span were shorter (19.1, 22.2 and
41.1 days) at 25°C than at 20°C or 30°C. Gomaa (1998) reared Partogamasellus disco-
rus Mansom at 18, 25 and 30°C using various diets e.g. R. robini eggs, M. domesticae
larvae, free-living nematodes and the fungi F. oxyeporium, A. niger and P. notatum.
They reported that the shortest female life cycle 8.8 days was recorded when mite fed
on P. notatum at 30°C, but fecundity increased up to 63 eggs / female on R. robini
eggs at 30°C.

Table 5 shows that exposure to alternating temperatures reduced developmental
speed of all stages and reduced fecundity as well. Life cycle duration increased by 64
% and 47 % at 10 / 20 and 15 / 20°C regimes used, respectively, when the obtained
values compared with data at 20°C (constant temperature). In the mean time, life span

prolonged 29 and 17 % under the two regimes compared with constant temperature.



1123

HUSSEIN AM. et al.

Ble (N slewad 4
0" L¥8'EL 68°0F0°0} 99°079°L £9°0¥00°2 ov'0Fe’L 00°0F0°€ W
92 EFS I 86°0FL'¥} 0F LFO 'L 08°0¥9°L 8°0¥0}°2 SY'OFE' L 0€'0FL'E El 1eb1u snjjbredsy
99°0¥F5'€1 09°0¥¢'04 S 1¥6°9 0v'0¥%02°2 0v'0¥2’} 0y 0¥F2’e W
9.°€¥6'86 9v'0Fe vl oY 0FE L} 09°0¥8°L 0¥°'0%02°2 Sv'0Fe’} 00°0¥0°¢ El smusoul snufjifoopiede
GG LFLE} 6v LF9°0} 02'+¥G'9 $G'0%06°2 0b'0F2"} 0E°'0¥FL'¢e W
61°EFS'SY S8 LFL'S) Se LFe gl 02" L ¥p°L 18'070G°€ 8y 0¥ | 67 0F9'€ d sbbe eopsowop eosnyy
6€°¢FO'VL Ve CFO LE LS 1F6°9 £8°0F0L°€ 00°0F0" 00°0¥F0°€ W
96'v¥2'8¢ LOCFL' VL S0'2¥0' LI 60'2¥8'9 £8°0%02°¢ 00°0%0'} 0e°0F1'¢ El BAIE| BOfISEUWOp BOSNYY
19°}¥8'2) LS'LFL'6 90°L¥£'9 2v'0¥02'2 2y 0¥e’L 2E0FL'e W
26°'vF0'EY SLLFLVL cL2ZF60L 62" LFV L GE'0F0L'C 2S5 0¥y’ L cyr'0Fe’e El eepueosesnd snbeydoify
L8°0%8' L} /8°0%78'8 6V 0FY'S 0g'0F0L'2 Sy 0Fe’ L 00°0¥0°¢ W
v v¥6°Sy ¥6°0FL'€L Y0°1L¥6°6 v6°0¥6°S 8v°0¥09'2 8v 0Fy | ov'0¥e2'e El {uiqos snydkiboziyy
€8 LFO LI 6L'1F6°L G9'1¥F9'Y §9°0¥02'2 2e0FLL 28°0F1'¢ W
92 EF L LY 8L LF6 L) v 1788 8L LFY'S 25°0F0v'e 00°0%0°} ce0Fl'e 4 BOJUBOS SHIpqeyY
ainjewwl
ueds o7 8j0ho o)1 lejol ydwAuonag ydwAuojoid 2eAlen 663 el

"H'H % 0L PUB D.ST 18 (I[BMIBN) /UBWIOS "H 1O UEdS 8)f| UO SJaIp Juaielip JO WWeyT "Z 8|qe L




BIOLOGICAL AND ECOLOGICAL STUDIES ON THE SOIL
PREDATORY MITE HOLASPINA SOLIMANI

1124

"H'H %04 pue Q.5¢ 1B juigel 'Y uo pay
uaym (llemie|y) uewijos ‘H slw snosdepeid ey jo sebels |eluewdo|aAap JO UOHEINP UO SIBIP JUBIBHIP 10 1084T *| “Bi4

aa8ne smpaadsy B swmdou snukaopiodoy = $882 vousap VIS =

onainy papsawiop vasnpy - 1N} anusosannd suSmydosy N naqos snydpFozgy 98 Dounas suipgoyy
g
o E ¥ ¥
o) =4 m g E
& ] g g <
; . : : 5
E g 3 E E
N R
. «’” 3
N
E UNN =0T
\/
me : ke 0F
B O
£
Los &
g
= 09
= 0L
=08
r 06
w001




1125

HUSSEINAM. et al.

91°'0F€9°0 ¢5'e¥8'0t 6v° ¢F0OV'LS PG LF08°L 6L 1F0€°L) 98°G¥8'SY Jebju snjjibiadsy
90°0FL€°0 G2 LF8'EL SLEF09'V8 68'CF08° L€ 98°'GF08'SY 9¢'L¥0°L snueou; snuluhoopiede
SL0F8Y | 6L°€FL LS 2€'¢¥08'6¢ 89°LF0LL 98'1LF0L'81 99'0%F1'¢€ sbbe pojjsewop gosny
2e'0¥F69°L vevFE LS 68°¢F0L Ve £€2'2¥08'8 00°2F0L'C) 99°'0¥%9°¢2 oeAlE| BOjjSOWOp BISNN
¥€'0¥02'} L2'9FE'9¢2 6V’ ¥¥06°8¢C 82 LF08'¥Y 62'¥F0V'IC 90" LFL'¢C senueosasnd snbeydoify
610720} 8G'vFL'6l LY’ ¥¥08°€C 69°¢F0G" L1 6C°€F00°6 1} S¥'0Fg'C juiqos snydAiboziyy
L2 0FLI'C LB'EFO LY LL'€F02C°6¢C €L°2F00°L 6S°2F0L'61 €T IFL'E BOIUBOS SHipqeyY
oyl Ajleq sbbe jJo 'ON Aynebuor uonisodino-}sod uonsodinQ uonisod|no-aid Jeyeweled lo/pue ebeis

"H'H % 0L PUe 0,52 1€ (Ilemie|y) 1uewyjos “H o Apundsy pue Ajiaebuol ajews) uo sieip Jusieyip J0 10843 "¢ o|qeL




BIOLOGICAL AND ECOLOGICAL STUDIES ON THE SOIL
PREDATORY MITE HOLASPINA SOLIMAN/

1126

slen : sjewo 4
- 62°0FvE’ L - L2'0FLL'C - 80°0¥8S'0 el Ajreq
= €6°EFE0E = L6°EF0 LY - Ve vFeEve sbbe jo ‘oN
g G6'¢FE 6V & 9¢'€FL LY % 82'9F.L°6L ueds 8y
= cl'¢c¥6'0v e LL'€F2'6C 2 Y1'G¥€°09 Aunebuo
- 90°¢Fv' 91 - LECF0L - ov'IFe L1 uolyisodino-}sod
= ce'cF0’Ee e 6G'CFL'6L = 9€'GF8' ¥ uotisodinQ
z 0S'0FS'} o €CIFLE = 9€°IF¥G°L uotysodiro-eid

GL°0F8°L 6v'0F¥'8 8L LF0°LL €8'LF6'}} SY LF0'61 OL"LF2'61 80ko 8y

6v°'0FE'G 61°0F9°G SV LF6'L 6.°1¥8°8 Ly LF LG cO0'LFE'GL alnjewiw] Jejo

6¥°0Fv'¢C G.°0¥8'¢2 G9°1F9'Y 8L LF¥'S GELFE'6 6Y LF¥'6 ydwAhuoneqg
¥G'0F6° L SY'OFL L 9G°0¥F¢'¢c cS'0FP'C 9Y'0FS’€E 0§'0FG'¢E ydwAuojoid
00°0%0"} 0€'0FL"L ce0FL'L 00°0F0"L 9v'0Fe’'¢ 6V 0Fv'C seAleT]

0G°0%G'¢ 0¥'0¥8'¢ cE'0FL'E ce0FL’e 0€'0¥6°¢ €'0¥F6°¢ 863
W 4 W 4 N | Jajoweled

0.0€ 0.5¢ 0.0¢ lo/pue obels

‘H'H % 0L e

(1remie ) rwewyjos ‘H jo (ejeweysbbe) Aupunoey pue (sAep) AlineBuo| ejews; ‘uoneinp [ejuswdojeasp uo ainjeiedwsy jo 1083 ‘b ojqeL




HUSSEIN AM. et al. 1127

Table 5. Effect of alternating temperature on the duration of H. solimani (Metwali)
(days) on different stages fed on R. scanica nematodes.

Stage and/or
10/20°C 15/20°C
parameter

Egg 8.43+0.49 8.00+0.82
Hatchability % 23.33 30
Larva 4.43+0.49 3.89+0.31
Protonymph 5.00+0.53 4.56+0.49
Deutonymph 13.71x0.69 11.56+0.83
Life cycle 31.57+0.73 28.01+1.25
Pre-oviposition 12.71+1.67 10.77+1.87
Oviposition 42.00+32.7 40.75+2.68
Post-oviposition 16.67+1.25 14.25+1.29
Longevity 71.38+2.62 65.77+1.48
Life span 120.95+2.62 93.78+1.22
No. of eggs 11.33x1.25 14.75x1.48
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Although oviposition period was nearly similar, but female fecundity was reduced to 47

and 61 %.

Table 6 shows that exposing H. solimani eggs of the mite to alternating tempera-
tures 10 / 20°C, increased gradually the incubation period from 4.1 days to 7.9 days
as the time increased from one to seven days. Egg hatchability also decreased from
93.3 % to 33.3 % for the same exposure time. While larval and protonymphal stages
were less affected, (duration ranged between 2.2 and 3.6 days for the larva and 3.2 to
3.7 days for the proténymph), the deutonymph was the most affected. Exposure time
of one to seven days resulted in duration increase from 8.4 to 12.4 days, respectively.
The increase in the egg incubation period as well as deutonymphal developmental dura-
tion contributed the most of increase in the life cycle. Exposing eggs of H. solimani to

alternating 15 / 20°C resulted in similar trend.

Presence of male did not obviously affect female longevity, Table 7 as ranged
between 23.4 to 29.2 days regardless of male presence. However, absence of male re-
sulted in production of only males (arrhenotoky) and lowest fecundity (16.4 eggs / fe-
male). Presence of a male for one day resulted in lower fecundity and sex ratio, com-
pared with its presence every five days or allover female longevity (i.e. 20.4 compared
with 38.2 and 41.0 eggs per female, and 57 % compared with 71 % and 74 % females
/ total progeny, respectively). Shoeib (1996) concluded that multiple mating increased
female fecundity. This phenomenon assured that presence of sufficient males in rearing

cultures or in nature results in mite population increase.
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Table 7. Effect of male presence on female fecundity, longevity and sex ratio of H. soli-
mani (Metwali) when fed on R. scanica at 25°C and 70 % R.H.

Sex ratio
Male presence No. of eggs Longevity
(progeny F. %)
No male 16.4+2.10 26.5+2.20 0.00
One day 20.4+1.49 23.4+3.01 57 %
Every five days 38.2+3.00 29.2+4.02 71 %

Allover longevity 41.0+3.97 29.2+3.71 74 %
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