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Occurrence and Damage of Bradysia agrestis Sasakawa
(Diptera: Sciaridae) in Propagation House
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Hyun Yul Shin!, Chung Gyoo Park and Young Moo Choo?

Abstract - Insect pests of eggplant, pepper, Chinese cabbage, watermelon, cucumber, melon, and
tomato seedlings were surveyed in eleven propagation houses from 1998 to 1999. Ten species of insect
pests of nine genera in eight families, two species of mites of one genus in one family, and three species
of slugsor snails in three genera belonging to two families were found from the observed seedlings but
Bradysia agrestis was the most serious pest out of them. Thus, occurrence and damage of B. agrestis
were investigated in two propagation houses all the year round. In the observation of seedling mortalities
of seven crops in May, July, October and the following February, only watermelon seedlings were
withered and dead by the larva of B. agrestis with different mortality depending on time representing
81.9%, 41.3%, 54.9%, and 79.1%, respectively. All the developmental stages of B. agrestis were found
every month throughout the year. Larval density and adult density were different according to season
with the highest numbers in May showing 34.9 and 407.4, respectively. Mortality of watermelon
seedlings was higher in April and May than the other months showing 83.3% in April and 82.4% in May.
The number of adults attracted to sticky trap was also different depending on card colour. The number of
adults was much higher on yellow sticky card (326.2) than blue sticky card (20.2). In the investigation of
the number of adults on yellow sticky card at 25cm and 120cm above the bench and 10 cm under the
bench, more numbers of adults were caught at 25 cm above the bench (273.7) and 10 cm under the bench
(320.1) than 120cm above the bench (27.9). Mortalities of cucumber, pepper, and watermelon seedlings
after transplanting in greenhouses were not significantly different depending on culture method.
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5924 $3FU=E: 3497129, ASUEe 4074018690 819, bR AEE] 3Id
92 4937 5924 747} 833%2} 824%%ch. trap’d Zh2Ee]ulE] 432 f<2UgE blue sticky
card 2t} yellow sticky cardo]A] A w@oke=d], 2424 202v9)e]¢} 326.2v}2] %o} yellow sticky
card® AX & F FolHE XHFE HUd4E AN 7oA bench §] 25cm cardel| A 273.79}
2], bench o}2)] 10cm®] carde A= 320.19}2] & bench ¢ 120cm card®] 2797}l R} fF-el7}
wolth S RANA HEEIE Gol, nE, 24 RE Aol SHE AM2el oA F
zre-mavlglo] 93 TALFEE FAREE A Ayl w2 F2H zele A

ZMo| - g4, ey, $3UE, 43U, FEIA}

AF7HA SRR Al b e Al H2)e 5ol ful, 2o), 7hA], &8}, A, e, ¢
ztgo] g fEAo=z AAlsle] ot FHITE £, =5, 99, 34, AR, i, 49, shilelAd, &%
o2 71A] o]fE R FASEANA AakE = 5ol e F3 = ez d#A Ut (Sasa-
298 F%d AlLsl3 Qo TARH 23 »E kawa and Akamatsu, 1978; Ikeda et al., 1982). 18] 31
o 100395 FRAAS AAKEAE Fod £ WA AW sk A ool LRINE Fusari-
Tz RgE7] Azakste 19959 o A 36749 um oxysporum f. sp. medicaginis (Gillespie and Menzies,

FASHEANA (LAFRE 13.6ha) 228 YAEI 1993)8} Verticillium albo-atrum (Kalb and Millar,
o1k (Lee et al., 1997). TAK VAL &-yH|L A7t 1986), 2.0])d| X P. aphanidermatum (Gardiner et al.,
$H%E 4 59 oJH= oy MR HFe A 1990; Jarvis er al., 1993), €nlEe} Fo\XE FE oxy-

I AYRA = o gv}) wi el yefH 243 sporum f. sp. radicis-lycopersicid& w7371 = 3}
Ay U ZIFHE= 7|FAEL §2o] HyE sE (Gillespie and Menzies, 1993). $-2] YeldlA= H]=
A7l it whebs FAKBAY] A3 WAE 93 1998 def| Mo} z}-2mese]e| F FA &4 I3
of A3 71& Ate] st AX el 1 E & o] AlzbAdo]l AAIEZY FdAIRE kA" |BAYAE
F3ta S5 s Fel #I B AY g & {3l s Aslof & H o] FAISFol HAe
A Aol BH3 x4 33 TRl HFH welr B A3 et dyst v
2 ot 28y 19709 RE AAdE 88 < A3 Feoiste] adH<l gAZ|ES ALY F
o] W3t =, e, n|F, d& FolME &R How FRANM &EFQ o3 F7/Y FRAA
2ol oA AAE 3 Fell A3 ATl s WAz T & 2ARIE H-

APz Qe 53], g2 T/ AF: 5 AA M

A5} 2 (Sciaridae)el] &3k NFEol SuA Mz % UE

ASSaR e AR Belg shelstr] Alxtsted

3 Sk ohe Asan Ee Belg s 8289 dE =4

ARG AT qwH FEEE Bradysia 19981 3YRE 19999 8U7HA| AF 43, AHA 1
agrestis (Sasakawa and Akamatusu, 1978; Ikeda et al., I, 78 13, wbAk 23, A 238, A 12 5 67) A
1982), B. hygida (Bravo et al., 1993), B. impatiens (Kalb o 11329 |FEANA S8 Fo|d 7 AEL YAl

and Millar, 1986; Jarvis et al., 1993), B. paupera (Duso 2 7HE 2 259 I & Al AR 5

and Vettorazzo, 1996), B. coprophila (Hartis et al., 1995; ul 712, 20|, Euly, 313 Z9), vl Fg ). A el A
Zanuncio et al., 1996), B. sexdentata (Sasakawa and =x o] o] YR F-E il Yo} &7) =+ 2E
Akamatsu, 1978), Bradysia sp. (Lee et al., 1998; Sprin- AA 2 25x35cm SFAE o o] AFA=R 7}
ger, 1995a,b) So] 4¥A 9lon, A F, ALFH, & A} | Rndu| Rl HA - AT BEL F
27,914 F, AP E 5 ¢ B TR AANES 2 £27] (Insect Vacs 2820A, BioQuip)$} mouth aspira-
Zhaisled AR ez =g £ E Y33 A torg o]&3ted AAslY, Bt A&E A4S 83}

(Springer, 1993; Lee er al., 1998). =-2-%-2]| 5}2] (B. A Lo} fF, 7] AWM AMS3l A3
agrestis Sasskawa)s A2e] AAsheie] AMST oz 3 o RAAG. 2AE 159 HHe
Axl Mg ool 19789 HLoz HIHH = o) 23] AAstgeh =3 7 5o dyd =z
(Sasakawa and Akamatsu, 1978). 98] gl = T Lee er al. (1992)2] vl ulg} 7 A=E +
19981 A AFe ¥ FEA Subgmeld He B

o2 AA= ] ¥ 1%t (Park er al., 1999). 22z
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cm)voll Sl "Jiﬁ} HEAE ZALSHA Fol 25
x35cm FEpAE o] Yo AR P A
g4z 71 & FRAMY FF5FHU= FAE Leeer
al.(1999)2] whgol wsioh AEF-2 1.5%x40m 7))
benchwl=} 155x%17.5cm =27]9] yellow sticky card
(Bugscan: Netherlands) 57§ bench ¢} o 2 BE] 25
cm ¥old AX|3tx 159 7HA oz wAsHA ZAL
shelch. A FRE 2398 Aol T A2
SR EE Aoz s, A7 E R AwEF) 2}
o7} U7 WiEel AEA G Mz F4ut
(F5%8), 22(F539)9 n}')\‘i}(%‘?‘ﬂ'%)e 2
Aoz zABIEH. I3 & AR 9 32FF 14
%o2 sel 10930z zAsiglon], eas] 1
At sukg R alaz ARs Hee At
et

S LTl M sticky cardd ZH%e|aal MHE9l
el vl
‘3‘-‘5'-7}‘41-4 zhe-melale] AJF9 sticky cardd
gl FEoA oS3 Ze Frhx] uhy oi
&*}%}ﬁc}. Z, A7kl w2 ztewmalale] A3 &
Q14 W)= bench ¢ 25cm $1X]¢] 155x17.5¢cm
Z27]2] yellow sticky card2} blue sticky card& <HH Y
e oz AXsle] cardo] -§QF AE5E d)o}

212} 3 bench o}elf 10 cm9)| /‘éi]i‘l’ 155%x17.5cm =
719} yellow sticky cardel) $-19 A&z AA
o}. sticky card¥®= 8m 7P7—%_.i 5/1& 3}l benchell
A sl om 1.5%x40m =7]9 benchd 3 ulE-o =
gle] 4utEoz ZASIG. 2AR= 1999 24, 34,
44,59 247+ 15Y 7HA o= cardE wASEA =
Aahich 3 248 45 4R UL 15Ul ek,

AR AN St28a|iajof ofst ms=A}

SEGNN SRE 49, 2o, nEE =Pfls
AN E S Al als2el] o] AH e we) xem
2isgelol &% Sz Adske2d olAldt 15,
30, 60, 90, 1202 & Zube x1Zo] Eokajulx
(3.966.96 m2; 1,200%)0| A}, £.0]3= xFo] wokajul=]|
(3,305.8 m%; 1,000%)¢} oba a)ul =) (3,305.8 m2; 1,000
el A, 23E 259 sPRAul = (33058 m’ 1,000
=)o} mhake] qrelAul =) (3,305.8 m?; 1,000)e] A o
ek 2AK 7 2ARGA ez AT 1005
g ¥ NRoz do el¥ozn M AR DE
NE g2 shdon, go) ST st o) o
e Agele AT AP A A0 aﬂnlz—a
s}oiw Aemesie] §3o 9% vy P
FEso0

EAHEN

semelsly 433 43 9FUEst SuE
TAFES Duncand] o3 AAE ol g3kl A7)
o ZpelE T, ATEAE B3l M 2917}
o) Ao AAlE BA 89T (SAS Institute, 1996). 1]
T sticky card®] Mz} wape] AX| $]x]o] w}E =t
Lmelale] AE9 Fe4E 47 T-teste} Tukey stu-
dent test2. A7t Fo)AE AA s} (SAS Insti-
tute, 1996).
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FRES & =Al

%ﬂﬂ"ﬂ)ﬂ g0 RO FHIE F3 AU &l

Z2 ztowaula] (B. agrestis), Ex 2384 (Fran-
klmella occidentalis), 2.0)1Z&N Q& (Thrips palmi), °}
w| 2]7} 2] (Liriomyza trifolii), el A o]t
(Spodoptera litura), Iph 8} (Spodoptera exigua) 5 8
% 94 10505l e 7lel SolF 13} 14 2% &9
o] F 23} 34 3Zo|9lth(Table 1). Balsl o= = =t
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Table 1. List of insect pests of seedlings in propagation house
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Insect pest Damage degree* Damage season Damage part Host crop**
Orthoptera
Pyrgomorphidae
Atractomorpha + late April to Leaf Chinese cabbage
lata late August
Thysanoptera
Thripidae
Frankliniella + late April to Leaf Cucumber, eggplant, melon,
occidentalis late September Pepper, tomato, watermelon
Thrips + late April to Leaf Cucumber, eggplant, melon,
palmi late Septembert Pepper, watermelon
Homoptera
Aphididae
Aphis + early June to Leaf Cucumber, eggplant, melon,
gossypii early August Tomato, watermelon
Aleyrodidae
Trialeurodes + All the year round Leaf Cucumber, eggplant, melon,
vaporariorum Tomato, watermelon
Diptera
Sciaridae
Bradysia +++ All the year round Root, Stem Cucumber, eggplant, melon,
agrestis Watermelon
Agromyzidae
Liriomyza + All the year round Leaf Chinese cabbage, cucumber,
trifolii Eggplant, melon, tomato,
Watermelon
Lepidoptera
Yponomeutidae
Plutella + late April to Leaf Chinese cabbage
xylostella early August
Noctuidae
Spodoptera + late April to Leaf, Stem Chinese cabbage, eggplant,
exigua late August Melon, pepper, watermelon
Spodoptera + late April to Leaf, Stem Chinese cabbage, eggplant,
litura late August Melon, pepper, watermelon
Acarina
Tetranychidae
Tetranychus + late May to Leaf Cucumber, eggplant, melon,
kanzawai late September Pepper, watermelon
Tetranychus + late May to Leaf Cucumber, eggplant, melon,
urticae late September Pepper, watermelon
Stylommatophora
Philomycidae
Incilaria confusa + early May to Leaf Chinese cabbage, pepper
early October
Deroceras varians + early May to Leaf Chinese cabbage, pepper
Bradybaenidae early October
Acusta despecta + early May to Leaf Chinese cabbage sieboldiana

early October

* Damage degree: +, Mild; ++, Moderate; +-++-, Severe

** Chinese cabbage; Brassica campestris subsp. napus var. pekinensis Makino, Cucumber; Cucumis sativus L., Eggplant; Solanum
melongena L., Melon; Cucumis melo var. makuwa Makino, Pepper; Capsicum annuum L., Tomato; Lycopersicon esculentum Mill.,
Watermelon; Citrullus vulgaris Schrad.
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Table 2. Seedling mortality of seven crops by the larva of Bradysia agrestis in propagation house

% seedling mortality = SD

Plant 1998 1999
May 30 July 31 October 30 February 27
Citrullus vulgaris Schrad. 819160 41.3+88 6531129 79.1£53
Brassica campestris subsp. 0.0+00 00400 00400 00400
napus var. pekinensis Makino ’ ' T R R
Capsicum annuum L. 0.0+0.0 0000 00x00 00£00
Cucumis melo var. makuwa Makino 0.0x+0.0 0.0+00 0.0x00 0.0x00
Cucumis sativus L. 0.0+00 0.0+00 0.0x00 0.0+00
Lycopersicon esculentum Mill. 0.0+00 00x£00 00x00 00100
Solanum melongena L. 0.0+00 0000 00x+00 00+£00
Cultivation time (month)
Stages 1998 1999
Apr. May  Jun. Jul.  Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar.
Egg o o o) o o o o o o o o o
1st instar larva ® ° ° ] ] ] () ) [ [ [ ] ®
2nd instar larva o o < o o4 <o o < o < <o o
3rd instar larva * * L 2 * * L 4 4 * * * 4 *
4th instar larva o o d o o o n] o o o u] o
Pupa ] ] ] ] ] ] [ ] ] ] ] n ]
Adult © @} © (@) © @) ©) © @) © @) ©
Fig. 1. Developmental stage of Bradysia agrestis on watermelon in propagation house from 1998 to 1999
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A3 A Fo=X SEA ds] T AAA &Al
< 8|3 U=t (Park er al., 1999). 2H-2-2pelg}2] o] A
#}g fUAZISE FUAEAE b d3A A dA
T AZE #Fe)7] W EAA A WAl A7} ¢l
o}

SHE|AM F2% 2]z <t
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c}. e 29 (A2 5E(B), 74 (498), 104 ¢}
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v oE 638 E]dA FEEHe A 4 gl
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WY E43 elere AEE $04 gl
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T TR Fe] WelA] RuFHE U 2 o
3t A"ty ¥ 3%l v} 9lv} (Springer and Corlton,
1993).
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94 % 3 s 4
g2 & 232594 (FE<l 10~15Y F) Alo]ol] F43]
TAREE S BYoh 9% 23Y o) Fo= RE
g7 EAE ek oledt dARE 6YelM 84
(F8)7HA Fs|Z4)e] 2~49 %A YehE= A& A
etne wiY FARRE Adelddd. AremelgeE] =
20~25°Collr] AHolx o 23 WA o] 7}3}1(Sasa-
kawa and Akamatsu, 1978), S E A o= M3 A B9l
ke 43 {533 9lon, 259 5 5 A
d 27= z2@eigeld sk uﬂ—roﬂ =E
WA o] FFo] sl e 2y

3, 22 e §39 AFY WE Y=
= A7)0 wel Zolrt 9lsdwh (Fig. 2). tray cell
A7 6emxEeo] SemF FEFLUEE 1¥9~129717
9 zAbelA 21.8vke] (74)~3497}e] SR &
3], 39 (33.19=)) 44 (32.47}2]), 54 (34.9712]) 9
A zrt G2 el vske HQIoh(F=8.56, df=11,
48, P<0.0001). sticky card A& Azt 1¢~129
7MA1 8] ZAPN A 75.4utE] (8€)~407 4ule] (59) ot
a3 el g} vy 2 39 (344.0m2]) 3 44
(363.9u}g]), 59 (407 .4u}e])ol| AJEZH o] Wk}
(F=191.28, df=11, 24, P<0.0001). 93 Zul49 3
ARg2 263(9Q9)~833%(4Q)2A 147} 29,39, 4
4,549, 12¢ 5 AL Bl ¥4 e (F=63.23,
df=11, 36, P<0.0001). o]L %ﬂzw Algo] SRl
UAg Aol Adx A Zoh F, 64 RE 9YA =
£579] L7} ¥ol 3| E Z}'T"‘H F3 9lem,
AbsiAdel o8k B2 ko] w9 AlgE A]7]e]7] o
Foll 24 13, 2% 13] 5 23] A3t ed A
E Fo wkg e Tr%f’% A Eol] 2 A Q] o

e ulAg) Az 895 99 SEAA $ulg

3
T
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Table 3. Correlation coefficients between larva and adult
density of Bradysia agrestis and seedling mortality

Variance Larva Adult Seedling mortality
Larva 1.00000 0.85332% 0.80836
Adult - 1.00000 0.84289

Seedling mortality - - 1.00000

*, %k kxk | Significant at the 0.0004, 0.0015, and 0.0006 pro-
bability levels, respectively

?‘1 tray cell v}=t7hx] $=o] A<
2= 9lglom cell Wimd de}=o)
a]:}aM g 34 B 4 U4
T 24 139 I3z YEE F
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ez ne e 433 45 123 4R 2
AFE7Ee] A3 RAE AT A Table 33 2
% fE3UEs} 43U, #3EEY AEE, 27
3 AAFEES} IAFEE w2 o] ARRA)
dlem, 7P 2 e SNR AL fFH=st A
FUEL g2t zepdsie)e] sz 43
e SEAY PUFES IS s 383
AR .
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el dm

sticky card®] Aj7ztel] w}2 zlemalsia] AZe] &
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Fig. 2. Mean number of Bradysia agrestis larva and adult and watermelon seeding mortality in propagation house.
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Fig. 3. Mean number of Bradysia agrestis adult on sticky
card in propagation house.

¢l4~%= blue card B} yellow cardell 4} "4 weglc)
(Fig 3). 2h-2@pe]aie| o] A3 2447 293 3
d, 49,599 $24 zAbllA] yellow sticky cardel)
99 A4 7z 219.1, 327.8, 352.7, 405.10}8]

©1} blue sticky cardel] §20% £+ 154, 21.8,
16.8, 26 6u}2) AT (29; 1=20.62, df=6, P<0.01, 3Y;
t=2224,df=6,P<0.01, 4% t=41.50,df=6,P<001,5
o; 1=97.95, df=6, P<001). We}r] KB e|Ale] =}

Korean J. Appl. Entomol. 95

o

eweisie) 4o w A7e A3 F4E 99
A& yellow sticky card7} &3}l $5ho] & 4 )
& Aoz Yrds

wap Aeeiste) A3l £ wARE o
£ §<¢l4E= bench & 25cm#} bench o}#] 10 cme|
A X8t ¥9he sticky cardel] 4] 2] 82147} bench $
120cmol] A28 cardel| A8} frderet @i Y
28¢: F=57.01,df=2,9,p<0.0001; 3% 314:F=379.7,
df=2,9, P<0.0001; 49 302: F=292.83,df=2,9,P<
0.0001; 59 29<: F=283.13,df=2,9, P<0.0001) (Table
4). zh-2pelule] AZo Usrl B2 A7)l 2€3 3
4,44, 59 2=AHE $-2d4%E bench o} 10cm
cardel| A} Z}7} 200.4~389.6u}2], bench $ 25cm card
oA} = 151.8~331.00}2ld 2™ bench ¢ 120cm card
A& 18.7~340ule|He. Uty oz HAAG/NHA
stejFe] AZEL2 njAtEe] o3t Holy AARA S
gelatn, £77h wodA $94 Fe Asnc
(Wilkinson, 1970; Harris et al., 1996; Gill and Dutky,
1997). 443} 542 FAMA ol bench o}&] 10cm card
o $-9lg AE47} bench ¢] 25cm cardel] 9%
AZeE @k A2 bench ol = We] Ex] ¢
I & Foly] "ozt A A o Fol
T oJ#st A4S A5 HAE 4 i 282 2}
2ngaly] AEF2 AF 9A gowiM AlEuvh et
fFE2] o 3 $E AA olF3T U A&

Table 4. Mean number of Bradysia agrestis adult on yellow sticky card depending on trap height

Number of aduit + SD*
Height
28 Feb. *99 31 Mar. ’99 30 Apr. '99 29 May ’99
Under 10cm 2004 +41.1a 3240+233a 389.6+36.0a 366.5+33.2a
Above 25cm 151.8+13.1a 20444149a 331.0+£15.3b 317.5+14.9b
Above 120 cm 187+2.7b 340+6.1b 249+6.8c 34,0+6.6c

* Means with the same letter are not significantly different by Tukey’s studentized range test

Yellow sticky cards were hung on the bench of watermelon seedlings

Observations were made two times every fifteen days.

Table 5. Plant mortality by Bradysia agrestis depending on cultivation system after transplanting in greenhouse

% plant mortality = SD

tr];?sypsljrﬁ?;g Cucumber Pepper Watermelon
Rock-wool culture  Soil culture  Rock-wool culture  Soil culture  Rock-wool culture  Soil culture
15 05+08 02+04 15+14 0.0+00 - 0.0+00
30 22+15 1.5+19 72420 0.0+00 - 00+00
60 50+36 2.8+2.1 10.7+2.8 0.0+00 - 0.0+0.0
90 8.0+34 40+24 16.5+2.6 0.0+00 -~ 0.0+00
120 122432 47+3.1 26.8+7.0 0.0+00 - 00%+00

Observations were made at given date in greenhouse for four months. Watermelon was not cultivated by rock-wool culture in greenhouse.
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