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Life-cycle, longevity and fecundity of Suidasia pontifica (Acari: Saproglyphidae) in a 
tropical laboratory 

Mariana A, Ho TM and Tan SN Division ofA.carology, Institute for Medical Research, Jalan Pahang, 50588 Kuala 
Lumpur, Malaysia 

Abstract 
ln the present srudy on rhe life-cycle of Suidasia pontiflca, freshly laid eggs were observed uncil rhe 
emergence of adults; the development periods between stages were recorded. The eggs took an average 
of 16.0 ± 3.6 days co develop ro adults. For longevity determination, newly emerged adults were kept 
at 25°C and observed uncil they died. Longevities of rhe differenc sexes were similar (p= 0.13). Pro
duction of eggs by maced females were rnonjcored until egg production stopped and rhe female died. 
All maced females laid eggs. The average fecundity was 19.7 ± 16.2 eggs and rhe mean number of eggs 
deposited per day was 2. 7± 1.5. Mared females and males survived an average of 37.3 ± 15.5 and 40.3 
± 17.2 days respectively. The longevity of che mared females, and males was also similar (p= 0.67). 
However, longevity of maced males was found co be significandy (p< 0.05) shorter than unmated 
males. 
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Introduction 
Siiidasia pontiflca is a mire that is cosmopolitan in dis
tribution. The species is a common inhabitanr of house 
dusr (Sharp & Haramoto, 1970; Pearson & 
Cunnington, 1973; Thomas et aL., 1976; Purumizo & 
Thomas, 1977; Galvao & Guitton, 1986). Pearson & 
Cunnington (1973) reporced that the species may be 
involved in house dust sensiriviry. Besides this, mires 
of the genus Suidasia can also cause dermatitis, infec
tion of the human intestines and pulmonary "acariasis" 
(Shamsinak et11L., 1987; Martinez & Hoffmann, 1976). 
The mire has also been found damaging rice bran, 
groundnuts, peanut, milk confectionary, milk powder 
and processed fish (Fox, 1950; DeSouza & Pereira, 
1970; Franzolin et al., 1994; Ho, 1996; Gueye-Ndiaye 
& Marchand, 1989). Accidental ingescion of these mites 
may lead co some serious healch problems (Ho, 1996). 
Earlier house dust mite (HOM) surveys in Malaysia 
conducted more than 20 years ago indicated that S. 

pontiflca was a common species found throughout the 
counrry ( Ho & Nadchacram, 1985; Ho & Nadchatram, 
1984). A recenr survey of HOM also demonstrated 
the presence of S. pontific11 with a much higher mean 
number of mites than previously reported (Mariana & 
Ho, 1996; Ho & Mariana, 1994). Besides S. pontifica, 
Suidt1.Siti nesbitti was che orher imporcanr Saproglyphids 
found in Malaysia. The average mean density of S. 

pontiflcawM about doubled the latter species (Mariana, 
pers. comm.). 

A clear understanding of the biology of the species 
in the local environmenr is necessary so chat effecLive 
means of controlling rhe mite can be devised. General 
observaLions showed t.har the species have 5 distinct life 
stages: egg, larva, proconymph, trironymph and adult. 

Very little is known about the biology of this genus. 
Biological studies with respect to pre-reproduction pe
riod, reproductive period, fecundity, developmenr time 
and longevity are important for determination of re
productive potenrial in any species of HD Ms. Longer 
pre-reproductive period may limit reproduction and 
population development in laboratory cultures (Hart 
& Fain, 1988). Features such as mortality of eggs and 
longevity may also influence population dynamics in 
laboratory cultures. ln rhe present study on the life
cycle of S. pontifica, the population dynamics of the 
species under local laboratory conditions, were deter
mined. 

Materials and Methods 
Mites 
S. pontifica colonies kept in rhe Division of Acarology, 
Institute for Medical Research, Malaysia, since January 
1997 were used. These colonies contained mixed gen
erations and were maintained in an air-conditioned 
room wirh an average remperarure of 25°C ± 2°C, and 
relative humidity of 75%. 

Test container 
The concainers used for the study were clear glass vials 
of height 3.5 cm and diameter 2.0 cm. A sheet of ciga
rette paper was placed over rhe mouth of each vial. The 
paper was secured in place wich a plastic snap cap which 
bad a 1 cm diameter hole in the centre. Held in such a 
manner, the paper allowed venrilarion of the vials and 
prevented rhe escape of the mites. Approx_imacely 2 mg 
of food were introduced and evenly spread over the floor 
of the vial. All the vials were kept in a dessicaror con
taining a saturated sodium chloride solution which 
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maintained the relative humidicy inside the dessic:nor 
at 75%. The dessicacor was kept at 25°C. 

Lift cycle duration 
Two hundred and fifteen freshly oviposiced eggs were 
placed individually in separate vials. The contents of 
the vials were observed once daily and che duration of 
development of various stages from egg to adult was 
recorded. 

Longevity of adults 
Forty one adults (12 females and 29 males) which had 
newly emerged from isolated pharacc adults were kept 
individually in separate vials. The mites were observed 
once daily until they died. The number of days chey 
lived was recorded. 

Fecundity and longevity of reproductive finudes 
1'velve pairs of freshly emerged adult males and females 
were used for the study. They were paired immediately 
after emergence from pharate stages. Each pair was 
placed in a separate vial. Counts of eggs laid were made 
once daily. The eggs deposited each day were then re
moved from che vial. Each female was monitored until 
ic died. The longevity of males was also moniLOred. 
Observation on fecundity of che females was continued 
even if cbe males died before the females; however the 
dead males were not replaced. 

The period between che deposition of the firsc and 
lase eggs was defined as the reproductive period. Fe
cundity was che total number of eggs laid per female 
and rate of reproduction was calculated as the number 
of eggs laid per day of a fomale's reproductive period. 
Pre--reproduccive period is che time beginning from che 
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ne wly emerged females been introduced co the males, 
co deposition of the first egg. 

Strttistica! analysis 
Student's c cesr with a 95% confidence level was used 
for the comparison of longevities. 

Results 
Lift cycle duration 
The duration of development of each stage from egg to 
adult is shown in Table 1. Eggs cook an average of 16.0 
± 3.6 days to develop to adults. Of the 215 eggs pre
pared, only 95 (44%) successfully became adults. Fifty
cwo eggs (24%) did not hatch. Mortality was present 
in all stages. The highest mortality was in the egg stage. 
The percentage mortality observed in che larval 
proconymph and criconymph stage was 15%, 7% and 
8% respectively. Mortality was also observed in the 
pharate stages. Among the pharace stages, pharace adult 
srnge showed chc: highesr mortality ( 12%). Two per
cent of mortality was observed in pharace proconymph 
and 6% in pharace criconymph. 
Egg development time was longer rhan the other stages. 
Duration of che egg stage was approximately 26% of 
the total development time. This is followed by the 
larval scage ( I 9%). Protonymphal stage and 
crironymphal stage have equal percentage of develop
ment time (17%). 

Longevity of ndulis 
The coca( mean longevity for adults (males and femalc:s) 
were 49.5 ± 28.1 days. The mean longevities of indi
vidual females and males were 53.0 ± 36.0 and 67.9 ± 

Table 1. Developmental period of life cyde stages of Suidasia pontific11 at 25°C and 750/oRI I 

Stages No. examined Duration (days) Mean±SD (days) Mortality race (%) 

Egg 215 1-10 4.1 ± 1.8 24.2 

Larva 163 1-10 3.1 ± 1.6 15.3 

Pharace Protonymph 138 1-5 1.3 ± 0.6 2.2 

Protonymph 135 1-6 2.7 ± 1.6 7.4 

Pharate Triconymph 125 1-4 1.2 ± 0.5 5.6 

Tritonymph 118 1-8 2.7 ± 1.5 8.5 

Pharate Adult 108 1-6 1.3 ± 0.8 12.0 

Total 9-25 16.0 ± 3.6 
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Table 2. Longevity of aduJrs of Suidasia pontifica at 25°C and 75%RH 

Stages No. examined 

Adule 95 

Female 12 

Male 29 

Maced female 12 

Maced male 12 

Table 3. Student's t-test analysis of the longevity of 
sexes at 95% confidence interval 

Comparing groups Probability (P) Significance 

Females and males 0.13 Noc significant 

Females and 0.2 Noc significant 
maced females 

Males and maced males 0.01 Significant 

Maced females and 0.67 Nor significant 
maced males 

20.6 days respectively (Table 2). There was no signifi
cant difference between che longevities of che 2 sexes 
(p= 0.13) (Table 3). 

Mated females and males survived an average of 37 .3 
± l 5.5 and 40.3 ± 17.2 days respeccively. The differ
ence in longevity of the maced females and males was 
nor significant (p= 0.67). Longevity of che maced males 
was found to be significancly shorcer chan unmated 
males (p<0.05). One (8%) of rhe maced females died 
on che same day as che males. It was observed that 8 of 
the maced females (66.7%) died before the males and 3 
females (25%) dieJ afcer the males. 

Fecundity 
Reproducuve data for S. ponrifica arc shown in Table 4. 
All of che mated females lay eggs. The pre-reproduc
tive period had a mean of 3.6 ± 1.9 days, and the aver
age reproductive period was 19.9 ± 15.6 days. The av
crage fecundity was 19.7 ± 16.2 eggs. The number of 

Duration (days) Mean± SD (days) 

1-1 I 6 37.5 ± 31.4 

2-116 44.6 ± 37.9 

6-100 63.7 ± 25.3 

16-63 37.3 ± 15.5 

16-68 40.3 ± 17.2 

Table 4. Reproductive statistics for Suidmia pontifica 
(n = 12 pairs) 

Duration Mean ±SD 
(days) (da}'.s) 

Pre-reproductive period 2-8 3.6 ± 1.9 

Reproductive period 1-51 19.9 ± I 5.6 

Fecundity 5-60 I 9.7 ± 16.2 

Race of reproduction 1-5 1.4 ± l. l 

No. egg-laying days 1-12 6.3 ± 3.1 

No. egg/egg laying day 1-5 2.7 ± 1.5 

egg-laying days ranged from I ro 12 days with a mean 
of 6.3 ± 3.1 days. The mean number of eggs deposited 
per day was 2.7± 1.5. 

Discussion 
The average duration taken to complete the life-cycle 
from egg to adult in chis study is within the range ob
served by ocher workers studying Suidasia nesbitti (Saha 
& Modak 1992; Chmielewski, 1991). Ac 2 0 -22°C 
and 78% relative humidity (RH), the development pe
riod from egg co adulrof S. nesbitti ranged from 13-20 
days (Saha & Modak, 1992). Ar a higher cemperacure 
of 25°C and a higher RH of 85%, che same species 
completed irs life-cycle in 10-21 days (Chmielewski, 
1991 ). 

Under che same laboratory condicions, developmenc 
period of all scagc.s in the life-cycle of S. pontifica was 
found to be much shorter than another 2 important 
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Table 5. Development period oflife cycle stages of Suidasia pontifica (SP) compared to Blornia tropicalis (BT) 1 

and Dermatophagoides pteronyssinus (DP)2 at 25°C and 750/oRH 

Stages Duration (days) Mean (days) 

SP BT 

Egg l -10 5-8 

Larva l-10 2-13 

Pharace Proronymph 1-5 1-5 

Prornnymph 1-6 1-7 

Pharare Tritonymph 1 -4 1-2 

Triconymph 1-8 1-9 

PbarareAdulc 1-6 1 -3 

Toca] 9-25 1 7-38 

I .  Mariana et al. (I 996); 2. Ho & Nadchacram (1984) 

species ofI IDM in Malaysia, Blomia tropica!is (Mariana 
er al., 1996) and Dermatophagoides pteronyssirms (Ho 
& Nadchacram, 1984) as shown in Table 5. 

The capaciry of a population ro increase in numbers 
is affected by che ahilicy of che individuals in the popu
lation to survive co adulthood and to reproduce. In 
chis study, only 44% of eggs developed into adults. Mor
caliry was present in all stages wich the egg stage pre
sencing the highest morralicy. A higher mortaliry in 
rhe egg (25% and 46%) had also been reporred for S. 
nesbitti (Saha & Modak, 1992; Chmiele wski, 1991). 
The high mortaliry in t.he egg stage might be due co rhe 
longer development rimes involved when compared ro 
the ocher stages. Minor Auctuations in temperature and 
humidiry to che HDM populations in the tropics dur
ing development rime may affect their survival (Colloff, 
1991). 

The unmated adult can live for I I co 116 days and 
che maced ones 16 co 68 days. f-emales developed faster 
than males. Longeviry of che mated males was signifi
cantly shorcer chan the unmated males. The reason for 
rhis phenomenon is not clear. Ho wever, one of the rea
sons mighr possibly be rhe early <leach of the males after 
copulation. Females of S. pontifica lived much shorter 
chan the males; the females had a longeviry of 53 days. 
In con erase, females of S. nesbitti was reported co have 
a longer longevicy of 67 days (Chmiele wski, 1991). 

Although using the same tempera cure of 25°C, che 
reproduccive period, fecundity and race of reproduc-

DP SP BT DP 

4 -9 4.1 5.7 5.7 

4-18 3.1 4.2 8.8 

l-4 1.3 1 .7 2 

1-10 2.7 3.1 6 

1-4 1.2 1.2 2.1 

4 -1 1  2.7 3.8 7.4 

2-3 1.3 1.8 2 

24-43 16 22.9 33 

cion.for S. pontifica was found co be much shorter when 
compared co those reported by Chmielewski ( 1991). 
Differences in che rype of food and RH are possible 
contributory factors. Chmielewski ( 1991) used yeast and 
a 85% RH co culture rhe mires. 

Eggs of S. pontifica were firsr oviposiced 2-8 days 
after pairing of the adulcs. A female laid l co 10 eggs 
wirhin a 24 hour period. This race is considered co be 
relatively high when compared co D. farint1e which can 
only lay I to 5 eggs in the same duration (Furumiw, 
1973). True fecundiry of the females was observed only 
in 9 individuals where rhey died before or on che same 
day as che males. For the ocher 3 pairs with which the 
males died before che females, the dead males were nor 
replaced. These data are misleading as rhey will not 
reflect true fecundity of the females. This is because a 
single female can copulate up co 4 rimes in her lifecime 
(Furumiw, 1973). Moreover, Cunnington (1985) sug
gested char the females needed to be mated repeatedly 
to attain maximum production. 

Five mated females were observed co have laid their 
eggs in 2 co 3 batches. After che firsc period of laying 
eggs, rhey stopped for a period of 5 co 20 days before 
continuing co lay eggs for che nexr batch. These obser
vacions had confirmed char S. pontiflca could mace a 
second and third cime and then resume egg produc
tion. This is possible because both che male and fe
male of HDM had been observed co mace more rhan 
once (Oshima & Sugica, 1966; Spieksma, 1 967 a; 
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Larson eta!., 1968; Furumizo, 1973; Harwood &James, 
1979; Nurcing, 1984). The firsc oviposicion period lases 
abour 1 2  days wirh 1 ro 10 eggs laid per day. A second 
and chird oviposicion period occurred bur fewer eggs 
0-7 eggs) are laid. This second and chird oviposicion 
were also observed by Spieksma ( 1967) and Oshima & 
Sugira ( 1966). 

The reproductive period of S. pontifica lasted 4 ro 
5 1  days. Because of chis shorrer reproduccive period, 
the number of eggs produced by S. pontiflca in the study 
was less compared co S. nesbitti which was reported to 
lay 64-348 eggs chroughouc the reproductive period. 
At che same temperature and relative humidicy used in 
chis srudy, Larson ec al ( I 969) observed chat macing of 
female D. Jarmae in the first half of her life will only 
result in egg laying. This agreed with our findings where 
che reproducrive period of S. pontiflca was observed to 
be almost half of her life. 

The daca obtained in chis study should be consid
ered as baseline dara under the specified laboratory con
ditions. The effect of change in rempera(LJre, RH and 
food cypc on population dynamics of S. pontifica should 
be investigated further for optimizing culture condi
tions. Egg production must be carefully studied be
cause many factors bearing on it are still unevaluated. 
Ocher factors such as cype of food given to the mated 
females should be investigated further for maximizing 
egg produccion. 
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