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Abstract

The life history of Dermatophagoides pteronyssinus Trouessart was studies at five different constant temperatures. At 15°C
only 1.3% (2 out of 150) eggs hatched, but these died as larvae. Development periods from eggs to adult females and males were
72.7,39.9, 29.1, and 26.2 days for female; and 64.4, 39.2, 33.8, and 25.0 days for male, at 20, 25, 28, and 35°C, respectively. None of
the D. farinae eggs hatched at 15°C. Development periods from egg to female and male adults were 96.1, 43.0, 33.3, 33.1 days, and
91.3, 43.3, 33.8, 32.1 days, respectively. Females developed faster than males. The duration of quiescent periods was longer than
active periods. The results of the regression analyses show the low development thresholds were 16 °C and 17.2°C for D.
pteronyssinus and D. farinae, respectively. The thermal constant were 367.0 and 382.7 degree-day for D. pteronyssinus and D.
farniae, respectively. Total longevity of the females and males of D. pteronysssinus and D. farinae were different. Under
temperatures of 20, 25, 28 and 35°C, the longevities of D. pteronyssinus were 166.3, 105.5, 72.6, and 68.5 days for female adults,
and 147.8, 97.9, 66.5, and 64.6 days for males, respectively. The longevities of D. farniae for adult females and males were 183.7,
88.0, 81.3, 71.0 days, and 174.1, 89.2, 72.9, 60.8 days, respectively. Pre-oviposition periods and fecundities for D. pteronyssinus
averaged 84, 6.2, 5.4, and 6.6 days, and 20.7, 28.9, 28.1, and 29.3 eggs per female, respectively; and averaged 10.0, 6.5, 6.4 and 7.1
days, and 15.1, 27.1, 26.8, 27.8 eggs per female for D. farniae, respectively. Population parameters were caculated from the life table
data for each of 20, 25, 28 and 35°C temperature regions. The net reproduction rates (Ro) of D. pteronyssinus and D. farinae, were
6.86, 12.39, 4.46, 2.80, and 4.53, 6.94, 4.67, 3.80, respectively; the mean generation time (T) were 103.5, 70.3, 52.6, 48.8 days, and
127.7, 68.6, 49.3, and 44.8 days; the intrinsic rates of increase (r) were 0.0190, 0.0358, 0.0295, 0.0220, and 0.0121, 0.0295, 0.0332,
0.0306; the finite rates of increase (A) were 1.0191, 0.0396, 1.0299, 1.022, and 1.0122, 1.0299, 1.0337, 1.0311, respectively. At 20 and
25°C the age-stable distribution of D. pteronyssinus were qutie different from those at 28 and 35°C. The adult stage was dominant
at 20 and 25°C . The age-stable distribution of D. farniae showed rather no difference from 20 to 35°C, in which the egg and
immature stage were dominately distributed.
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Table 1. Duration of developmental stages of Dermatophagoides pteronyssinus at various temperatures
Duration ( days)
Stage Sex 20°C 25°C 28°C 35°C
N Mean SE. N Mean S.E. N Mean S.E. N Mean S.E.
Egg F 46 156 0.3 8 9.0 0.0 8 5.7 0.0 61 54 0.0
M 32 144 0.5 67 86 0.0 59 58 0.0 55 5.6 0.0
Larva F 4 87 0.1 78 48 0.0 8 55 0.0 61 3.7 0.0
M 32 66 0.3 67 4.9 0.1 59 6.0 0.1 55 3.6 0.0
Quiescence | F 46 96 0.2 78 63 0.1 8 4.1 0.1 61 3.2 0.0
M 32 96 0.4 67 6.0 0.1 59 39 0.0 5 3.2 0.0
Protonymph F 46 177 0.2 78 44 0.1 8 4.8 0.1 61 3.7 0.0
M 32 171 0.3 67 45 0.1 59 5.0 0.1 55 3.6 0.1
Quiescence [| F 46 117 0.3 78 59 0.1 85 4.2 0.0 61 3.0 0.1
M 32 97 0.3 67 5.9 0.3 59 44 0.1 55 2.8 0.0
Tritonymph F 46 85 0.4 78 46 0.1 8 4.8 0.1 61 38 0.1
M 32 170 0.6 67 46 0.1 59 5.2 0.1 55 3.7 0.1
Quiescence|l F 46 80 0.2 78 55 0.1 85 4.3 0.1 61 3.6 0.1
M 32 11 0.5 67 46 0.1 59 36 0.1 55 2.6 0.0
Egg to Adult F 46 727 7.0 78 399 2.3 85 29.0 3.1 61 262 4.0
M 32 644 6.6 67 39.2 3.5 59  29.1 2.7 55  25.0 3.5
S.E.:  standard error
N: sample size.
= BNZEGETREE T2 ERMrESE

Table 2. Survival rate (%) of developmental stages of Dermatophagoides pteronyssinus at

various temperatures -

Survival rate (%)

Stage 156°C 20°C 25°C 28°C 35°C
N % N % N % N % N %

Egg 150 13 130 86.7 150 100.0 150 100.0 139 92.7
Egg-Larva — - 115 767 150 100.0 147 980 139 927
Egg-Quiescence | — - 110 733 150 100.0 146 973 135 90.0
Egg-Protonymph — - 98 65.3 148 987 145 967 129 86.0
Egg-Quiescencell — - 87 580 147 98.0 145 967 121 80.7
Egg-Tritonymph — - 80 533 147 980 145 967 118 787
Egg-Quiescencell - - 79 527 145 96.7 144 960 116 773
Egg-Adult — — 78 520 143 96.7 138 920 116 773

N: sample size.

80 FERBETABE_M



(p=0.032) ;s EMNEERMY=—0.11147+ HEM382.7HE -
0.00879X—0.000147X?, R2=0.9945(p=

0.022) » i LA Bl AR B 45 B BN B BEid < R T BNEERAENE=ERAREETZ
FUEEE16.0°C HEWNEERMS17.2°CRNG CR:E
FEiE ) BT RS T HERTEHS515367.0 (— R SHEa - BEEIR b2

R=E IMNEERWERREETZEMREH

Table 3. Duration of developmental stage of Dermatophagoides farinae at various temperatures

Duration (days)

Stage Sex 20°C 25°C 28°C 35°C
N Mean S.E. N Mean S.E. N Mean S.E. N Mean S.E.

Egg F 43 170 0.2 59 6.4 0.0 68 55 0.0 50 6.3 0.2
M 36 164 0.1 51 7.0 0.1 70 5.8 0.0 44 5.7 0.2
Larva F 43 129 0.4 59 74 0.1 68 5.2 0.0 50 5.3 0.1
M 36 11.5 0.4 51 6.8 0.1 70 54 0.0 44 5.3 0.1
Quiescence | F 43 13.2 0.3 59 5.8 0.1 68 34 0.0 50 44 0.1
M 36 127 0.4 51 6.0 0.1 70 3.9 0.0 44 4.1 0.1
Protonymph F 43  12.0 0.4 59 6.2 0.1 68 4.2 0.1 50 4.7 0.1
M 36 125 0.2 51 6.0 0.1 70 5.0 0.0 44 4.7 0.1
Quiescence I F 43 134 0.5 59 5.8 0.1 68 3.5 0.0 50 4.2 0.1
M 36 12.6 0.2 51 6.5 0.3 70 44 0.0 44 3.6 0.1
Tritonymph F 43 14.2 1.1 59 6.6 0.1 68 3.8 0.0 50 4.8 0.1
M 36 14.9 04 51 5.8 0.1 70 5.2 0.0 44 5.7 0.3
Quiescencelll F 43 13.3 0.5 59 4.8 0.1 68 3.5 0.1 50 3.5 0.1
M 36 11.1 0.3 51 5.3 0.2 70 4.2 0.0 44 3.1 0.1
Egg to Adult F 43  96.1 8.0 59 43.0 2.4 68 33.3 1.9 50 33.1 2.0
M 36 913 8.2 51 43.3 2.2 70 33.8 1.7 44  32.1 2.7
S.E..  standard error

N: sample size.

RO EMNEEGETRRETZ&HHHEE

Table 4. Survival rate (%) of developmental stages of Dermatophagoides farinae at various

temperatures
Survival rate (%)
Stage 15°C 20°C 25°C 28°C 35°C
N % N % N % N % N %

Egg 150 0.0 136 907 146 973 144 980 136 90.7
Egg-Larva - — 136 90.7 146 973 144 980 136 90.7
Egg-Quiescence 1 - - 134 893 141 940 144 98.0 124 827
Egg-Protonymph - - 126 640 135 90.0 143 953 117 780
Egg-Quiescence I - - 112 747 126 80.0 142 933 111 74.0
Egg-Tritonymph - - 99 660 119 793 140 933 98 65.3
Egg-Quiescence I - - 80 533 114 760 138 920 9 627
Egg-Adult — — - 79 527 110 733 138 920 94 62.7

N: sample size.

B ERfAeGR 81



BRI B £ 20°C £ 35°C T MR F an
S A155166.3 > 105.5 ~ 72.65268.5H (K1) »
HRRE D 5147.8 97.9  66.55864.6H ; FEM
FEMmMEMZr5183.7 88.0~ 81.3871.0
H; HiHZEanS174.1 > 89.2 72.98260.8H >
BRI = B m B BN R N R WA
Zor, MEREHLHERSEGE , HENEE
WE AR ET » FRogC FlEw .z Zar st »
HESHENZEEWMZESaH - SENEE
7% 7E DN AT HA 7£20°C £510.0 H Bi28°C IFF 6.4
H, H&#8Z BN E Eim.28.4H (t=3.66,
p=0.001) Bd5 4H K (t=2.44, p=0.01) » fI&
1—1.6H » WEE EifRF25°C K2 T E I
HEBZHHEECRBEZHEER  WETE
i MM EONHAE 25 C R, BRIEILHE
THREZENHEERE  BONE B8 CHRZ
FHYENPEEMNZEBHEER10.28 (t=

3.85, p=0.00001) ©

FONBER R B M S I
EPNRALE 5 Dlt—testo AT HA E20°C B
BN 55 BE i o MO T £ FE 20. TH U EL 6 N =5 8
W E 1, AR N E B EE R (t=4.97,
p=0.000001) » HEEE THMAFZEEZR ,
{H B = B w2 T 2 I EUE 2 = B %
HigfeE®Rm » BUNE BHE25°C £35°C i
W EIES28.9 » 28,1~ 29.3fEIY » T
W B AIE R B27.1 - 26.8 + 27.8K190 o BT
AL 2R 7E20°C T BRI =8 B i B 38 W 5 R W 43
A E563.7 % Hi58.6 % F K o

(D BATEESR . WP BREEESA

BUNEEWZ ARBET » B E B
S WMMAEERME > & EHA R B LN
WEE S, AREEETA , AHECEBHE

oDf  y=.011147+0.00879X-0.00014X* R* =0.99 P=0.022

0.04 - wDp Y=-0.08613+0.00690X-0.00009X* R* =0.98 P=0.032

0.035 +
0.03
0.025 t
0.02 +
0.015 ¢
0.01
0.005 t

0 L .

-1

Development rate (days)

1 1 L J

10 15 20
B— AREEHENEZESEEHEEREBTIANE

25 30 35 40

Fig. 1. Effects of temperatures on the developmental rates of Dermatophagoides pteroynssinus and D. farinae.
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Table 5. Longevity, pre-oviposition and oviposition period of Dermatophagoides pteronyssinus (DP) and D. farinae

(DF) at various temperatures

Durations (days)

days N 20°C N 25°C N 28°C N 35°C
Longevity DP F 46 166.3a+333 79 1055b+9.2 77 726c+x19 61 685d%25
M 32 1478a+36.8 67 97.9b+95 62 66.5¢c+18 52  64.6dx6.7
DF F 22 1837a+11.1 70 88.0bx21 93 81.3c+1.3 56 71.0d+2.1
M 20 174.1a+186 58 83.0b+18 71 72.9¢+23 45 60.8d+4.4
Pre-oviposition period DP 24 84a+0.1 45 6.2b10.1 59 5.4c+0.1 55 6.6b+0.2
DF 39  10.0ax0.1 47 6.5¢x0.1 54 6.4c£0.1 36 7.1b£0.1

t-value 3.66* 0.05 2.44* 0.09
Ovipostion period DP 24 296cx26 45 403a+24 59 37.1b+20 55 283d+1.1
DF 39  2577cx16 47 34.1a+23 54 269+18 36 26.0ct1.9

t-value 1.26 1.85 3.85% 1.01

Means in the same row followed by the same letter are not significantly different (p>0.05, LSD)

*. Means are significantly different (p<<0.05, t-test)
N: sample size.

A BNEEGEZINEESRETRBE T EIPRHEIN 3
Table 6. Fecundity and egg hatching rate of Dermatophagoides pteronyssinus (DP) and D. farinae (DF) at various
temperatures
Temperature Fecundity (eggs / female) Egg hatching rate (%)
) DP DF t-value DP DF t-value
15 - - 2.1 d+0.00 0.0 ¢£0.00 1.999
20 20.7a+ 0.6 151 bt 0.5 4.976* 63.7 ¢£0.01 586 bx0.00 1.122
25 289 a% 0.5 27.1a% 04 1.709 80.1 b+0.01 754a+£0.01 1.295
28 281ax 04 268 a+ 0.8 1.020 88.5ab+0.00 79.1 a+0.01 1.367
35 29.3at 14 27.8a+ 0.5 1.153 90.2 a+0.01  85.2a%0.00 1.442

Footnotes same as Table 5.
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Fig. 2. The stage-specific survival rate of Dermatophagoides pteroynssinus (E: egg, L: larva, Q1: quiescent |, PN:
protonymph, Q2: quiescent II, TN: tritonymph. Q3: quiescent lll, F: female, M: male).
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Fig. 3. The stage-specific survival rate of Dermatophagoides farinae (E: egg, L: larva, Q1: quiescent I, PN:
protonymph, Q2: quiescent I, TN: tritonymph. Q3: quiescent IIl, F: female, M: male).
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Fig. 4. The stage-specific survival rate (Ix), fecundity (mx), and net reproductive rate (Ro) of Dermatophagoides
pteroynssinus.
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Table 7. Population parameters of Dermatophagoides pteroynssinus (DP) and D. farinae (D

F) at various temperatures

Temperature DP DF
(°C) Ro T r ) Ro T r J
20 6.86 103.5  0.0190 1.0191 4.53 127.7  0.0121 1.0122
25 12.39 70.3  0.0358  1.0396 6.94 68.6  0.0295 1.0299
28 4.46 526  0.0295 1.0299 4.67 49.3  0.0332  1.0337
35 2.80 48.8  0.0220  1.0222 3.80 44.8  0.0306 1.0311

r: intrinsic rate of increase; Ro: net reproduction rate;
T: mean generation time; : finite rate of increase

RN BNEEHEESHEEGETRBE TR EAHSH
Table 8. Stable age distribution of Dermatophagoides pteroynssinus (DP) and D. farinae

(DF) at various temperatures

Stable age distribution (%)

Stage 20°C 25°C 28°C 35°C

DP DF DP DF DP DF DP DF
Egg 12.0 47.6 22.8 42.7 25.7 59.0 33.3 24.2
Larva 11.3 44.9 20.8 37.0 21.6 27.5 27.3 24.4
Quiescence | 5.3 1.2 2.6 2.2 1.2 0.6 3.5 4.9
Protonymph 3.3 0.9 14 1.7 14 0.6 3.0 5.1
Quiescence T 5.3 0.8 1.7 14 1.1 0.4 2.2 3.7
Tritonymph 3.3 0.8 14 14 1.2 0.4 2.7 4.4
Quiescence I 44 0.5 1.6 1.0 0.9 0.3 2.1 2.6
Female 36.1 2.0 35.2 4.7 6.5 3.0 10.5 14.5
Male 18.9 1.5 12.6 7.9 4.4 8.3 15.4 16.2

88 ERMASTABE M



ET

— BNEERRAENEZEREAREBEZ

EFE

BRUW = B M S WA E R T
BREZE— = ZBLHBEEE, &
hESB B—E BESHREEAME
RER(X—) BNBEEERmEERE L
FtiifERE - ¥ Dobson(1979) AAKIEE R
EEAR (D) REEVERY  BEBWNEE
WEFRBERAERET  ShEFHE
BE . REENEEEHEE<8E, Bk
15°C ~ 80 9% RHFF il 7 M &% =] 28 9N H 50 AE 2
1t BYEEARF 23T - Matsumoto et al.
(1986) A STEN = BERAE25°C » 76 W RHAE K
BET ., MAaRMZESR (1.1 BEYE
B BINERETRSHTHEST1H - Arlian
et al. (1990)TER23°C ~ 75%RH » LABERLK
HEMEABERRY  BIBRNEEmMZE
BEEER ANERSABRFHFYE33.7H
MES B - B—FHRE - F=0w, #
BHARIB104H - 6920 B8 3H » B ILHAS
BB4.0H » 3.2HH34H , LARZHEREARR
BERAEHERAZES , ERFEHHELS
IHHIE - BDobson(1979) Y B Aol SE#5 1E
HzENBERPBERR, LAHEEAF
EMBIRE (70— 75%RH) T ENERAER
REFEEAERER, EREYPHRNER
BREQUSEEEMRZE - Arlian and Di-
ppold(1996) F = & (1 SR EE R} 72 1 R 3A & T 64
BEWNEEWR , €16 23830°CH ,» HIIE
Mm% E A F132.4 36.35218.08 ;
UUE MR A5 144.0 » 34.48217.2H 5 ME35°C
BB T —HAB22.1H - TIARER
15°CH, HESBEM . BmEaETi—H
R, EBHBHPHER - ELHFBETEN
EEWMZET - E—FH@m s B=AR

B, VRENHAE LR IEHIER 5 ¥ Arlian et
al. (198 HEEMEEMZ EELMBERE
Bk R B0 % UL, BHEAZES
EEBILHEEHER, BhapR="F
ZBIEH - MEZ B E LA K
BEEEEAT & HBESuto and Sa-
kaki(1990) HEEW E B E A T HER
BEESRHERT  H8E— ZHmAL
RBBEHHT (diapause) B T AN » MiltLE
AREEREREOERES TR NE
61% FILLE o HSakaki et al. (1990)HIH
BHHEASTTREERRBHEZIEEBRR -
ERBEXRALSREL, EHRETEE
BER, THERE , FEMKGEIRR]
BMBRRFEEREABILY  URERETH
HEE, MAE—HZEZ=rTHBERERE
MEBEEHELRILPEE , TREHRE
BCBBHIRIE - B> R=ZP25°CZINE
HiR S B HIE40.4H » EMatsumoto et al.
(1986) % 25°C » 6 % RHZ E WM E B »
NERFKTYE39.6HBFHEA - BT
H(FE— REHEFERERT S RIDTE »
BN Biml L E N EERE EENRE
HEDBYRHT » BRMEBEFER25°CHR , EM
EERTEBCHEREEEE IR -

T BMNEERAENEZEERARERETZ

EHR

A PECN F B I 2 IR 3 i B 2E IR
itk Matsumoto et al. (1986) 7£25°C »
76 %RH T » HI BN = B i E W= B
REMBHTF Y EGE >, EINNEER, Hitf
R EINE A I3 - A Arlian et al.
(1990) T F2BRM = BRI 7123 °C B235°C 2 e im
EmB31.2HfN55H » BETFHENESR25
B0 4. 3N, L RAZEHBHREES
B UNEEAE (£ S) o Saleh et al. (1991)LA%E

BREEEEERR 89



REHE +BERH (1:1) BFERNE E
oo M B SR 33.2 22.8H
471> 34.4H , EITIHAKS3.184.3H , {H
Wi B E NSRS 7 4889 4k 1, H O
16253 51589.2% F192.5% © Arlian and Di-
ppold(1996) 7£23°C » 5% RHEBEE T »
DEEAEBERETENEEERSFY
EJHRs1.3H « THENEes shHEHE
HENE2. 06 » EIVFTHIL R A DB = EE
o B 56 N 2 BRI R R I BB E T R E E RS
B, MENELRAFERARERG %2
B AU BERERABZEHNETR, TH
BYIR DY EHRENRHR SR, 2
ﬁﬁﬁ%%%mﬂﬂﬁ&@@ﬁ%un,ﬂ
BEBRRR RS, EHEHENED (
3wm,%ﬁv9,$@7&%$mxﬁﬁe
YE G RENEIRANEES -
Colloff (1992) b 72 BRI = EE i 2 HEBE s
BRIEE Y, BEENEBRIME23C -~ 75%
RHZEE /T #R0o=230.87 » T=47.6 - Rm=0.
072K A1=1.075 » HiERERWRAE, HH
RERMEWA S AOEEN - AXFHEBRNE
ERimTE205825°C R DU S AR AU LL B & > It
FIREDARCIR B EB T ; M EWE EWwAE
35°C IFL028°C & iR HL AR 38 R E N A » &
AREUEREASEEEREEEE « i
FELDusbabek (1975) FEK K (KB )
PRI P R BN = B 0% 2 1R B A A8 DB 1
S8, MEMNEEFLUERGES , BHA
B, BEAZRSREREE LW
Ao MEELColloff(1992) FAE A FFK F Ay ER
WEEMZOBBEBEERR, IHELE=
w575 % AR MBI E Bz JIEE L
MR E Do, hEBEEASTEINE
MEZ#8% , AfEhENZEERE20CE
35°CRE Hn /AP E LSRG 8, Bl
FEFREENEERESEELE . AR

90 FERAFETABEW

RE RS LSRR SR AT E » Hih %
ANHEColloff(1992) Z R » AN HIR 2
TRFEREF &I - ERE ] R L
R RS CRRE BRI
BLREMHERE -

it

RN RARRBLRREMERESS
&k& SR RARBA . ORERERRT
MmBEH B EEE TF . HEKEEW
Ebétéﬁ BT, R ERY
HEITER DB, M -

BE M

Arlian, L. G. 1991. House-dust-mite aller-
gens: a review. Exp. Appl. Acarology
34: 161-186

Arlian, L. G., and J. S. Dippold. 1996.
Development and fecundity of De-
rmatophagoides farinae (Acari: Pyr-
oglyphidae). J. Med. Entomol. 33:
257-260.

Arlian, L. G., P. J. Woodford, I. L.
Bernstein, and J. S. Gallagher.
1983. Seasonal population structure
of house dust mites, Dermato-
phagoides spp. (Acari: Pyrogly-
phidae). J. Med. Entomol. 20: 99-102.

Arlian, L. G., C. M. Rapp., and S. G.
Ahmed. 1990. Development of De-
rmatophagoides pteronyssinus (Acari:
Pyroglyphidae). J. Med. Entomol. 27:
1035-1040.

Bronswijk, J. E. M. H., and R. N.
Sinha. 1971. Pyroglyphid mites (Aca-



ri) and house dust allergy. J. Allerg.
47: 31-52.

Chang., Y. C., and K. H. Hsieh. 1989.
The study of house dust mites in
Taiwan. Ann. Allergy 62: 101-106.

Chi, H. 1988. Life table analysis in-
corporating both sexes and variable
development rates among individuals.
Environ. Entomol. 17: 26-34.

Chi H., and H. Liu. 1985. Two new
methods for the study of insect po-
pulation ecology. Bull. Inst. Zool,
Academia Sinica 24: 225-240.

Colloff, M. J. 1991. A review of biology
and allergenicity of the house-dust
mite Euroglyphus maynei (Acari:Pyr-
oglyphidae). Exp. Appl. Acarol. 11:
177-198.

Colloff, M. J. 1992. Age structure and
dynamics of the house-dust mite po-
pulations. Exp. Appl. Acarol. 16:
49-74.

Dusbabek, F. 1975. Population structure
and dynamics of the house mite
Dermatophagoides farinae (Acari:
Pyroglyphidae) in Czechoslovakia.
Folia. Parasitologia 22: 219-231.

Dobson, R. M. 1979. Some effects of
microclimate on the longevity and
development of Dermatophagoides pte-
ronyssinus {(Trouessart). Acarologia
21: 482-486.

Fain, A. 1966. Nouvelle description de
Dermatophagoides pteronyssinus
(Trouessart, 1987) importance de cet
acarien en pathologie humine (Psoro-

ptidae: Sarcoptiformes). Acarologia 9:

302-327. (In French)

Fain, A. 1967. Le genre Dermatophagoides
Bogdanov 1864 son importance dans
les allergies 'homme (Psoroptidae:
Sarcoptiformes). Acarologia 10:
179-225. (In French)

Fain, A. 1990. Morphology, systematics
and geographical distribution of mi-
tes responsible for allergies in man.
pp. 11-134. in: B. Guerin, ed. Mites
and allergic disease. 190 pp. Allerbio,
Belgium.

Hart, B. J., and A. Fain. 1988. Morph-
ological and biological studies of
medically important house-dust mites.
Acarologia 26: 285-294.

Koekkoek, H. H. M., and J. E. M. H.
van Bronswijk. 1972, Temperature
requirments of a house-dust mite
Dermatophagoides pteronyssinus com-
pared with the climate in different
habitats of house. Entomol. Exp.
Appl. 15 438-442.

Lang, J. D., and M. S. Mulla. 1978.
Spatial distribution and abundance of
house dust mites, Dermatophagoides
spp. in homes in Southern California.
Environ. Entomol. 7: 121-127.

Logan, J. A., D. J. Wolkind, S. C.
Hoyt, and L.K. Muller. 1977. An
analytic model for description of
temperature dependent rate phenome-
na in arthropods. Environ. Entomol.
70: 399-401.

Matsumoto, K., M. Okamoto, and Y.
Wada. 1986. Effect of relative humid-
ity on life cycle of the house dust

BREEREEGR 9]



mites, Dermatophagoides farinae and
D. pteronyssinus. Jap. J. Sanit. Zool.
37: 79-90.

Murray, A. B., and P. Zuk. 1979. The
seasonal variation in a population of
house dust mites in a North Ameri-
can city. J. Allergy Clin. Immunol.
64: 266-269.

Murton, J. J., and J. L. Madden. 1977.
Observations on the biology, be-
haviour and ecology of the house-
dust mite, Dermatophagoides pterony-
ssinus (Trouessart) (Acari: Pyr-
oglyphidae) in Tasmania. J. Aust.
Entomol. Soc. 16: 281-287.

Oshima, S. 1970. Studies on the mite
fauna of the house-dust of Japan and
Taiwan with special reference to
house-dust allergy. Jap. J. Sanit.
Zool. 21: 1-17.

Sakaki, I., C. Suto, and H. Ito. 1990.

Studies on the occurrence and ter-

92 RS TEE

mination of quiescence in nymphs of
Dermatophagoides farinae. Jap. J. Sa-
nit. Zool. 41: 227-234. (In Japanese)

Suto, C., and I. Sakaki. 1990. Studies on
the factors influencing the induction,
persistence, and termination of pro-
longed quiescence (diapause) in hou-
se dust mite, Dermatophagoides fari-
nae. Jap. J. Santi. Zool. 41: 357-381.
(In Japanese)

Voohorst, R., F. T. M. Spieksma, H.
Varekamp, M. J. Leupen, and A.
W. Lykiema. 1967. The house-dust
mite (Dermatophagoides pteronyssi-
nus) and the allergens it produces.
Identity with the house-dust allergen.
dJ. Allergy 39: 325-339.

Wharton, G. W. 1976. House dust mites.
J. Med. Entomol. 12(6): 577-621.

WA B A - 199655830
BZBH 199664138



The Life Cycle and Bi-sex Life Table of Dermatophagoides
pteronyssinus Trouessart and D. farinae Hughes

Huai-Hui Wu* Taijen Junior College of Pharmacy, 20 Wei-Shin Road, Yan-Pu Hsing, Pingtung, Taiwan, R.0.C.
Err-Lieh Hsu Department of Plant Pathology and Entomology, National Taiwan University, 1 Roosevelt Road, Sec. IV, Taipei, Taiwan,
R.O.C

ABSTRACT

The life history of Dermatophagoides pteronyssinus Trouessart was studied
at five different constant temperatures. At 15°C only 1.3% (2 out of 150) eggs
hatched, but these died as larvae. Development periods from eggs to adult
females and males were 72.7, 39.9, 29.1, and 26.2 days for female; and 64.4, 39.2,
33.8, and 25.0 days for male, at 20, 25, 28, and 35°C, respectively. None of the D.
farinae eggs hatched at 15°C. Development periods from egg to female and male
adults were 96.1, 43.0, 33.3, 33.1 days, and 91.3, 43.3, 33.8, 32.1 days, respectively.
Females developed faster than males. The duration of quiescent periods was
longer than active periods. The results of the regression analyses show the low
development thresholds were 16.0°Cand 17.2°C for D. pteronyssinus and D.
farinae, respectively. The thermal constant were 367.0 and 382.7 degree-day for
D. pteronyssinus and D. farniae, respectively. Total longevity of the females and
males of D. pteronyssinus and D. farinae were different. Under temperatures of
20, 25, 28 and 35°C, the longevities of D. pteronyssinus were 166.3, 105.5, 72.6, and
68.5 days for female adults, and 147.8, 97.9, 66.5, and 64.6 days for males,
respectively. The longevities of D. farinae for adult females and males were
183.7, 88.0, 81.3, 71.0 days, and 174.1, 89.2, 72.9, 60.8 days, respectively.
Pre-oviposition periods and fecundities for D. pteronyssinus averaged 8.4, 6.2, 5.4,
and 6.6 days, and 20.7, 28.9, 28.1, and 29.3 eggs per female, respectively; and
averaged 10.0, 6.5, 6.4, and 7.1 days, and 15.1, 27.1, 26.8, 27.8 eggs per female for
D. farinae, respectively. Population parameters were caculated from the life
table data for each of 20, 25, 28 and 35°C temperature regions. The net
reproduction rates (Ro) of D. pteronyssinus and D. farinae, were 6.86, 12.39, 4.46,
2.80, and 4.53, 6.94, 4.67, 3.80, respectively; the mean generation time (T) were
103.5, 70.3, 52.6, 48.8 days, and 127.7, 68.6, 49.3, and 44.8 days; the intrinsic rates
of increase (r) were 0.0190, 0.0358, 0.0295, 0.0220, and 0.0121, 0.0295, 0.0332,
0.0306; the finite rates of increase (1) were 1.0191, 0.0396, 1.0299, 1.022, and
1.0122, 1.0299, 1.0337, 1.0311, respectively. At 20 and 25°C the age-stable
distribution of D. pteronyssinus were quite different from those at 28 and 35°C.
The adult stage was dominant at 20 and 25°C. The age-stable distribution of D.
farinae showed rather no difference from 20 to 35°C, in which the egg and
immature stage were dominately distributed.

Key words: Dermatophagoides pteronyssinus Trouessart, D. farinae Hughes, bi-sex
life table, population parameters.
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