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Effect of Temperature on the Development of Sciarid fly,
Bradysia sp. (Diptera : Sciaridae)

olgs - AR - 0|H
Heung-Su Lee, Kyu-Jin Kim' and Hyun-Uk Lee

Abstract - This study was conducted to investigate the effect of temperature on the development of a
mushroom-infesting sciarid fly, Bradysia sp. (Diptera: Sciaridae). Egg period was 12.1, 7.0, 4.4, 3.4, and
3.2 days, larval period was 38.3, 26.5, 13.4, 13.2, 12.7 days and pupal period was 10.4, 7.1, 4.4, 3.3,3.2
days, and total development period from egg to adult emergence was 60.8, 40.6, 22.2, 19.9, and 19.1 days
at 10, 15, 20, 25, 28°C, respectively. Development threshold temperature (DT) and effective accumulative
temperatures (ET) were 3.8°C, 74.8DD in eggs, 1.2°C, 321.8DD in larva, and 3.1°C, 76.5DD in pupa,
respectively. The number of eggs laid per female was 107.9, 129.7, 131.8, 86.9, and 82.7 at respective
temperatures. Preoviposition period was 6.6, 4.4, 2.2, 1.3, 1.8 days, oviposition period 1.5, 1.5, 1.1, 1.1,
1.1 days, postoviposition period 2.0, 1.1, 0.9, 0.6, and 0.3 days at the temperature of 10, 15, 20, 25 and 28
°C, respectively. The longevity of male and female at the temperature was 13.3, 7.8, 5.9, 4.1, 3.4 days and
10.4, 7.0, 4.2, 3.0, 3.3days, respectively. The optimum temperature for hatchability was estimated to the
20°C and adult emergence was highest at 20°C. Pupation rate was 50.7, 68.4, 84.3, 86.5, 45.4% at 10, 15,
20, 25, and 28°C, respectively.
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w2 i}om 3 2ubgr)7he 60. 84,40.69,22.24, 199, 19.1g0]gic} o] AAE Erj=z
Al wheodd e v o 38°C, &3 1.2°C, £2 3.1°CH, %ili*&%zt— v 7489w, 5=
321.8U %, 80] 765495t AEo £He 7 Lxda] £AL 13.3,7.8,59, 4.1, 349, ot7 9]
2L 7+7} 10.4,7.0,4.2,3.0,3.3d ) 48]4 73 Qo= 7} igoam AR} L7 o] A=
“‘°l by slodvh xe W AlRSE By 7 LxoiA] 1079, 129.7, 131.8, 86.9, 82.770 2 oF
7 gk mle]7h ek 100970 0) 4 Abehst= 719_3. el 2382 7F 2xeA 761, 80.2,
81.6, 61.2, 54.4% = 15~20°C 5o A H3}-8o] Fch 582 A w 15, 20°CA] 74.6%,
77.1%2 7V 243 10°CoA] 61.2%, 25, 28°Coll = 43.1%, 65% 2. ;EJra]uwsy AR el &=
ol 20°C Wi 2Jofi M A&7l ohe] 5 (Sciarid fly), Bradysia sp.2] 4% 7}4 £ 7oz Yehydo}
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el Al Selueldla 7HA wke] Afuidti )
= wAlezs 4 zFeH5o] TAECA AAAEAd st
d Aot Sl ME 1972\ 8H lFAuE )
A z+s}ked (Jhune et al., 1990) Aol WA oY FAHE
o] &3 Auigo] M, RFHe] F7te] AuiHA o] F
A3 Z748HA HAZ FASe] FobAa Ao
Mg wel ML Aujefe] A4 F7kste] F7lel
My 24252 EA I Aike] A& oR Loid A
wlolt} (Cha, 1995). ol9} 22 WAF AAlE e
HEo] M WAEE R 2A FAE Hu
Qe FWerMe] A$ Al7|Hez BAuut 7S
o] Lrlol| F= opbA ot HAl: el AL] A
w2 o] w1, o R Ayl AtEEe] gl o
oF& FZol SAlH ] AFArL The3A Hef FHE
ol W AR Al w2} FAde] WA B Rl o
3 gjef 7t F5Eka ol

WAL 7helsle FeslFozt wAlge], S, A
%27} )3l (Hussey, 1972; Snetsinger, 1965; Thomas,
1950) 58 2ARt AAA e 22, WAlo] A2 vl
o 2 T Fue wATeERE AEINA
2] 7} (Sciaridae), &3} 3} (Cecidomyiidae), ¥ S3}e] 7}
(Phoridae) 5ol &3le ZAEZ olES &l =El
Aol 9leln Aze FaE F3 U (Clift,
1979).

WAlskel R 3ol MATA F52 JAel &
Qslo] Az AYste] Al ke SR
B3ke §3ol MATAL 2 ALAS Tlheted wale)
Szt asl TR AFE 72, A w
& FAE dode E8 i<l Mycophila speyeri,
Heteropeza pygmaea, Henria psalliotae®] e}l 33k&
Fx 7o HE A2 (Chung, 1965; 1968;
Hussey, 1962; White, 1991) o] &-2] HAE3 ex71 A
Aof w]X= o3, ookl Eo] vl Gk FAFelA
S2MA L AR SaEksAd e A7k H
o} (Wyatt, 1959). WAL 7}e)dte v =E3e]F (Phorid
flies)o)] N3 T2 Megaselia nigra, M. halterata, M.
bovista A|7FA12] Fo] A FFo] AAsh= el F
A eyt Aotz Bmase] 9ok (Hussey, 1959,
1965). Moreton (1956)-2- Megaselia plurispinosa2] 73-%
Wz Akl WALFAE A7 A = A9lS s ARE
S5 ABHRE AL ALAE 6-8F, o Folt
347} Aded wAskElel $3& 12%e) A
e Adse AL g SN R
st} ARG ) Al ghe) F (Sciarid flies)oll 8k A+
2 AFA Heix], B2xe ##Ste] Lycoriella

Z 3 3 A Vol. 37, No.2
auripila %) $4% AN o154 Sl o
3t o F-9} (Binns, 1975; Clancy, 1981), Bradysia tritici
(COQ)2) Aelst 7held, ey 54 T HT 2
27} 9l=}(Brar, 1989; Goltaph, 1991). Kalberer (1979)2}
Rinker (1989)% Lycoriella auripila, Lycoriella mali
(Fitch)®) $-3-& Eulein), A7} b W), WAL
P, AAAE BT AFE WAZEEE Yot
Verticillium fungicolar} Mycogone, Dactylium sp. (8%
/) 52 MAEAFe] wiAA ) H Sl Fo AFF
5o was 22 iz 2asled 22449 el
B e

FlAe) HAse BE Qe HAAAE
dale Qorle wsmefel A oh UL Hg
o] =8 B.1 (Kim et al., 1981, 1982; Han et al.,
1977; Thune et al., 1990; You et al., 1983)7} gjor}) A&
@ ol e AFE ol FolxA Wk 3
ZelloF Kim(1996)¢) o}sf kg oA 2 =
2l Al el Aol F2E ) Fdel W3 Al dF
7} o)) T Choi et al. (1997)4) 23 AN A
}28) % (Sciarid flies), Lycoriella sp.2] 2&AE B4
9 Q@A B wash Aok B Adel o4d
Bradysia sp.= $-2lvtel =elelAul FrkellA 71 &
2 vhyst dEE 71X 342N A ke 7 (Sciarid
fles)s) QFozA ZFHAHE ol B AL Thhshe
she i obd vl7lEEe s ERH Wt ek o
29 %9 $He s18 9Fol 9l= The Natural
History Meseum (NHM), Dept. of Entomologyell ]|t
A3} Bradysia sp. (Diptera: Sciaridae)ql 722 FA =
QAR &g e 98A 23} Kim (1996)3F
Choi et al. (1997)-2- ¥ A A} uf Apoll A} A 8= 7 A7)
WA s 2) §2 Lycoriella sp.7} vkl 218 bl ot
o] Brar (1989), Goltapeh (1991)7} R 13} e A
=4 Soli} NHM®) Zze] o] 2 @ Bradysia
triciciv} Bradysia sp.qQl 71 0.2 Bo]Alc).

sl Aol A A7k A3l Bkl el F
L 4-5F 02 HX|Ey olo wigt BF, AH ¥ 9
Aol g d77F FWele ofA] u]FI Aot
olo] elelAufA] AulsrtAA 71 g2 FHE F
= ARG Al 5}2] & (Sciarid fly), Bradysia sp. 2] A3
A BAe #3 r|xAsg I8 B AEE &
dalo] ol A#E B3P ulelr.

M= ol Uy

SAME ¢ AISHY

E A ol 8" AAE N A Te]F (Sciarid fly),
Bradysia sp. (Fig. 19)¥ 199613 59 =gl Al 43
% A wWATe s g Ad 24T e
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A5l AAT] Bl FHE ATl 3k The
Natural History Meseum (NHM), Dept. of Entomology.oi]
Agstdet. 43S AN A (water agar)7h & Zegpx
B Ak 850X 15 mmyel] HF3hed ANRE HEaYT
nuy S=0 Hu|Asl) A 7)FFA (Pleurotus ost-
reatus)7} Apehe Aplel] o] A3} om Heol7} Hi &
A el AREA Wy YR weh 15
b wjekEE AU WA $3Fig g §4 9
ot Al 7)7F = (Fig. 1c) 7723 s Aol &7|x
Az 73l A AR A Aljell o] &8l 3 WA
ezt AREEE 7 AR PR getdios
ol @S Fol FE7F FAIFHA B

A E2F

Bradysia sp.2] A&l w2 =] QgL FA}E
7] $13te) 2 AlfelM 71F2 ol 4E FFE AA =
el s el A ZH o] AMEElT AplET e
Yl s ogsldy AL A
PA A HFEdd WAFF Pleurotus ostreatus (Y
& relg]: ASTI 2080)F potato dextrose agar (PDA,
potato 200 g, dextrose 20 g, agar 15 g, distilled water | )4}
AE 58 A ZekAEHAR] 85X 15 mm)s]| A
83 25+ 1°C 3270 A wljof, ZA)5ted FALAY A o)
= A% WAl %2 71F2A o &3l (Fig.
).

el

o o

et
[=%

25y YSEA

L=l W71 2AR AR e 148 Yol
Zrlg fEshed ARME o (Fig 1o& 27} 10, 15, 20,
25,28°C §-7) ol R3hd @7A ) 7)7g et
w4 @0x)stol A N 2akg3e AASEA 2A}
A #2717 GolA R §2& Fatgin)7
el 71F7h B FA} AR bl §A4A W
A7t AAAAS 72he 7 LxdE 2AbsRIck o)
AFFAE Ak SEot 439 AL 2
Zo] §29 529 o) A7Ie zAS W7 7]
e Y BEFD §3o) WUl B FA P
Az 7 A%l DA 7)7E 2T 54
of $3He SakE, S3hE QNS A SRS 25
Aeme Wasre HARAANN Axbstgon 2
FEEE 7 Be) W71 DAR BREE (1/day)
T AT FEANLEEE (LR - 25l YL
)X 7] o]-gakedet.

ZEH 4&5Y, U2 M
S HERARE SPEA A7) A dFe) £3
s FA ohg e AR fAAC FA i

& fEstel MRS A7lE 7 exdz 43 4

Korean J. Appl. Entomol. 173

i

o (o 2

3 ARE7I7He AT A AR} yala
A g gselA A A ARdode] paa
Aol HEE AFehe AR o] AF 5o
29 47} AT o= Y= FHY BRI
Sub 23j4e) o] golar] wgold),

Ay 9 1@

WX gte] Bradysia sp.8] %ol w2 wh&cdAE 7]
7+ = i3 2o 977 10, 15, 20, 25, 28°CeljA] 2+
7+ 121, 7.0, 44, 3.4, 3.296)9 7§77 10, 15,
20, 25, 28°Coll A 38.3,26.5, 13.4, 13.2, 12.7¢ o} Wy
7] 7174 104, 7.1,4.4,3.3,3292 257} FolAl
ot 87| 7be] Frotz ow oA wd 7] 7R
7] 7+2 10, 15, 20, 25, 28°Coll A 7+2} 60.8, 40.6, 22.2,
19.9, 19.1 o]}

ol Clift (1979) o] ZA g N 4l g}l F (Sciarid
fly), Lycoriella agarici7}t 20°Cel| A 1AH= <oF 244 o]
g8 5o Adrizke] 59, 5717k 144, £7)2¢
o] oF 5deletx 3 73} Goltapeh (1991)¢) Bradysia
sp.7} 24°Co A $-3, 47]7ke] 13.8,5.3U )2ty g1
F 5 (1997& Lycoriella sp.& 21°ColA A3 &
frZ717ke] 139, £717ke] oF 5Yolzlm ¥ Az}e}
Brar (1989) &= Bradysia tritici (COQ)2] «7]7ke] 22.8°
Coll A} 7.09, §%7)7be] 24.3°ColjA] 8.67Y, H47|=
21°Coll A 1.02Y, £7[7F2 21°Cell A 4.50 o]} dhed
o 2 A Az} Aol §AE 287718 nydn)

I5°C o] z}el| Aol Aol A= 20~25°Cel] B}3) Ful o]
4 EE7)7be] Aglew 30°C o] 49 LM E 32
o) W o] o= AHx Aol glvirt BE A7} Fo]
W T, A ok m R3lela] Esled whe7) g 24}
312 3l ol &elM Bradysia sp.= AySo)
FE Aoz Blvh AA WA 7| 2 2] Hbayok
e By B e Al Al (2~6%, 9~119)ell Bradysia
sp.2] ®AJo] wim Iz} ZA - TLAul
(6~10¥)2} AL A (11~39)oll = Bradysia sp.2]
A =u Sj7t & A vm o] & 32} A
2ol 2e] A ge] FA okw, WA o] 74 A8
2x2l 20°C W2]oll A Bradysia sp.2] 2Ae] wre 7
22 Hol 2w} 87t WAZ BA Qdn &)
et

ol2fdt 7} e ex® wWer|zte Tz ek
= (l/day)E FHArsle] 37 A& +38 A} Bradysia sp.
o} S L8 el 2wl A= & 29 P

e af

A
Ag 7122 EGHL R FRANLES ASH 0
W ORgd L EL ol 3.8°C, $30] 1.2°C, 20
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Fig. la. Sciarid fly, Bradysia sp. (female)

Fig. 1b. Larva of Bradysia sp. feeding on Pleurotus ostreatus mycellium

Fig. lc. Pupa of the sciarid fly, Bradysia sp.

Fig. 1d. Host fungi (Pleurotus ostreatus) used for laboratory on petri dish (85@® X 15 mm)
Fig. le. Eggs of the sciarid fly, Bradysia sp.



December 1998 Korean J. Appl. Entomol.

175

Table 1. Development periods of Bradysia sp. on Pleurotus ostreatus (ASTI 2080) at different temperature in the laboratory

Development periods (Mean+ SD)

Temp. (°C)
Egg Larva Pupa Total
10 12.1+1.54(664) 38.31+2.14(72) 10.411.17(73) 60.8+4.85
15 7.0£0.93(936) 26.5+4.32(67) 7.10.71(50) 40.61£5.96
20 4.4+0.86(1,388) 13.4+1.47(70) 4.410.54(54) 222+2.87
25 3.440.90(905) 13.24+1.38Q211) 3.3+041(91) 19.9+£2.69
28 3.240.42(692) 12.7+0.86(39) 3.240.63(79) 19.1+1.91

The numbers in the parantheses are the number of individuals examined.

Table 2. Regression of developmental rate (Y) of Bradysia sp. reared on Pleurotus ostreatus (ASTI 2080) on the threshold

temperature (DT) and cummulation degree damage (DD) to complete development

Stage Regression equation DT (°C) DD
Egg Y =0.0134x~-0.0509 (r=0.9982**) 3.8 74.8

Larva Y = 0.0032x-0.0037 (r=0.8773%) 1.2 321.8
Pupa Y =0.0131x-0.0401 (r=0.9994*%*) 3.1 76.5

* and ** indicate that the coefficient of the equation is significantly different from 0 at 5% and 1% level, respectively.

3.1°CRA #59 WL =r) 7 Roken AA
Moz &AMy} & g Fol vl A3
<+ ATE BT FERHAREE P 65.09%, 5
o] 249.7d =, §o] 61.8Y = Al AAE Hujrhy F#
AR E Aoz T 5 ol gy AR A ] At A
Bradysia sp.2] A7} 1jsj7t Heolrjx =9 3~5°C
o] A& FASE AuiA (AN M= Bradysia
sp.8] I8z} o] H 31 (Fig. 2), »elg ﬁ%zﬁﬁﬂoﬂ*%
o] e 2xiME WA HE Y3 HE B

2 EEAM e HZHo| Fof WHYH 2=} 22
A& o)AF 4 ek

WAlsbe] Bradysia sp.o] AR\ AEyEE 2
AREE A= & 33 2o AP 7|22 10°Col A 6.6
Y2 I AN X7} ol mebA Felx 20
CoAlAME 229,25 CollM e 1392 ARdMe A%
$-313k2] 1Y Foll&= tfREo] AlhE |Alslsde Ab
27172 10, 15°Coll A 1.59, 20°CoA] 1.1Y, 25, 28 °C
oA 11d =2 gol 1~2Ye|d HHRE AeE kv 3dly,
ARFE7) 7+ 10, 15, 20, 25, 28°CollA} z+2h 2.0, 1.1,

Fig. 2. Damaged mushroom fruit-body formation by

0.9,06,03942 A & 7do} I q-gd Absty] Bradysia sp. in mushroom growing room constantly main-
o}, tained at 4°C.

Abgt®l ob2 ZjLsh Wi o] goizke woFo g djij
o] AL SAHE o] Fo] AE AR ZA d4d
AbE oLl X3tell BERA i BAN S AR oFA 21°CollA Z+7h 1.87, 60.02, 1.72, 0.98A1 7o 2 7|25
X ¥t} Brar (1 989)“ Bradysia tritici (COQ)2] AJ €} Aot dtem gl wiR] V)R B Bug ARty
of 3t AFoA AFE dHFH oz o}Fe] $FHE Abshy Al & 4767 JollM Fxd 42 dA)
gt3 wu] A7)k, "‘l\. A7)7h, AT AR 7S A3 (clusten & FASFAGE afz 3k A BAksiA
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Table 3. Oviposition periods and number of eggs laid by Bradysia sp. at different temperature in the laboratory reared on

Pleurotus ostreatus (ASTI 2080)

Temp. No. of Periods (Days +8D) No. of eggs/ ¢
0 examined Preoviposion Oviposition Postoviposition (Mean+SD)
10 16 6.612.13 1.5+0.63 2.0+1.15 107.9+£47.66
15 10 4.4+1.58 1.5+0.53 1.1x£1.52 129.74+23.37
20 14 22+1.63 1.1£0.27 0.9+0.92 131.8£31.79
25 16 1.3+0.70 1.1+0.25 0.6x0.73 86.91+41.29
28 12 1.840.45 1.1+0.29 0.34+0.45 82.74+37.58

Table 4. Adult longevity and sex ratio of Bradysia sp. on
Pleurotus ostreatus (ASTI 2080) at different temperature in
the laboratory

T “C) Longevity (Mean 3 SD!) Sex ratio
emp.

P Female Male (%:%)

10 10.4+1.87(17) 13.3+3.3(18) 3.5:1(45)

15 7.0£1.59(10) 7.8+1.72(9) 2.9:1(50)

20 42+131(14) 59+1.64(18) 1.7:1(54)

25 3.0£1.49(16) 4.1%x1.64(15) 2.6:1(91)

28 3.34£0.62(12) 3.44093(17) 2.6:1(31)

The numbers in the parantheses are the number of individuals
examined.

P} UA}E o)A chain forme FAE7 = 3
6}°% 2 AT A Aabel ARFFAE MR
H dellA B3 F3e] 7157 He vk

%_
uuu]_ o]-l/]E]- }\]-E]- 2 =2 0}‘:’] A{;‘%% %Jl' ]'
-2
2]

.sl

2

Flo 8 e

ﬁm“m-

o] #AF = o]2 Mo} Bradysia sp.v B
9 #& HE FAATH FAAE e Aoz
Ao}, Ak 10°ColA 107.97) 15°CellA] 129.77),
20°Col| A 131.87H,25°C°ﬂ/ﬂ 86.9, 28°CollA] 82.77) =
15~20°Col| ) Abeba7} 7hab gigpom 25°C o] Abe]
2o NE ARSI A Ao Choi et al.
(1997)2 21°Coll A AR-A] 130~150e179] &g ¥
oh3 & B e} A=)3}ed 1, Snetsinger (1972)F A
M A gre] 79l Lycoriella sp.o] =8 ARty AN
s 7.2, 12.8, 18.3, 23.9, 29.4°Col| A} 7t} S3F 12.6,
48.4,58.8, 62.5,20.57|2 =1 =9 *&%—?oﬂ S|
o} zpel7t wWokor; = “Jr—a— ArgkeE 18.9°C
9} 23.9°CellA] 7} Abghpr) whel 2 ’QEM Ak}
-2 73sfelgld.

Aol w2 gh AEe SR AdulE 3
A= = 49} 3 10, 15, 20, 25, 28°Coll A &
o] Aox 747+ 104,7.0,4.2, 3.0,3.39e]Q01 Aaxg
2o Ao 747t 133,7.8,59,4.1,3442 2xr}t
= Fgo] AojA e AL Bl x|

O VP e A O

O -
T
qze

<
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Table 5. Hatchability, pupation and adult emergence of
Bradysia sp. reared on Pleurotus ostreatus (ASI 2080) at
different temperature in the laboratory

;l"ecrgl Hatchability(%) Pupation(%) eme rggrllléte (%)
10 76.1(863) 50.7(140) 61.2(98)
15 80.2(1,167) 68.4(98) 74.6(67)
20 81.6(1,713) 84.3(83) 77.1(70)
25 61.2(1,478) 86.5(244) 43.1(211)
28 54.4(1,240) 45.4(86) 65.8(120)

The numbers in the parantheses are the number of individuals
examined.

w2 o pAu|E ¥ 10°CoA] 3.5:1, 15°CollA] 2.9:
1,20°Coll A 1.7:1,25°CollA] 2.6:1,28°CollA] 2.6:15
AAH oz £7]o] hF R} v]Eo] 26 o)A} &3k

Brar (1989)= Bradysia tritici®] 73} 4719 49
LS. 21.7°Cel A Z+7F 21093 2.69YU0]T A= 2:1
olglx 3o} £He A B Agrd =F o FUA
T Aule AR éJr— Hioh

2ol W2 Bradysia sp.®] R3&, £3&, 388
ZALE A= = 59 23 3Fee 10, 15, 20, 25,
28°Coll A} 27} 76.1, 80.2, 81.6, 61.2, 54.4%=. 15~20°C
A PR Zorm &£318-2 10, 15, 20, 25, 28°Cel| A
50.7, 68.4, 84.3, 86.5, 45.4%=. A 2ojr BT} 729
20~25°Coll A Ekor} 28°C o)Al M Wiotem §-
slg-o Zbrt 61.2,74.6, 77.1, 43.1, 65.8% =2 20 “Col| A
7h Z94c) 25°C o] Aol M ] ExollA £33 $-3)
|-o] x| EI A, 30°Cel 2o\ A& Bradysia sp.
o] o] HA| ¢i= Aoz Hol 25°C o]Ate] T2l
A& Bradysia sp.7} Ael7teds HAHT} 2xx7]el
HA ¢ 7oz Bo|xd, &AM wiA AHF
240 e Al A&o] FA 42 3 a9loz 24
3l et

Gottapeh (1991)-2 24 +1°CollA| Bradysia sp.2] -3}

Fo] 63%e}ste] B Ao e] Ao} vl=din A
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AH oz whg7|7tol} Abghs, H3HE, 4318, 938
< e o 20°CY] 2x x| WEHA xR Y7t
o}, o] = el XAlulel Al £xx7e] 20°CH
2] A& Ayztsls W Al=}e] Bradysia sp.o] 8%
5ol dxBlE Ao B 7}&ANu Al Bradysia
sp.-o] SAIE WHgoz W uHE dol= A o
=l A4 4 vk

B zAboll Jebd Bradysia sp. 2o o8] 279 o
Astel7zp Al sle] W AR wiA] ofe] 74A] FA 2w
& g 71Xz UAEE ol HE 7]xAl A7z
Az HolglA g =3 2o A A¥ = e 4A
ojch. wpelr o] 5 wWAlrts] FeE|Fel FHek RPN
o, uhAlaby 5o 2|43l A3} Al ojof & A
ojch.
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