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Identification, bionomics, damage aspects & control on the

bulbstem maggot in medicinal crops(Fritillaria ussuriensis)
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1. B S mEStE £E Fel#E= Diptera(32l B)9] Anthomyiidae
9] Delia antique, Delia sp. Phoridae®] Phora sp. % 3f&o|l 2o, o]
7+ BV 5= & Phoridae® Phora sp.2 RIES AT}

2. Phora sp.9] Morphological character X3 Egg 0.24+0.0lmm, lst
Larva 0.55+0.05mm, 2nd Larva 1.09+£0.07mm, 3rd Larva 1.59%
0.08mm, 4th Larva 3.05%*0.05mm, 5th Larva 3.73*0.11mm, Pupa



2.94*0.05mm, Adult female 2.29£0.07mm, Adult male 2.09%0.07mm
At
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4. FEEH(Key insects)?! Phora sp.9l Host plant24 JHAFH
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nosae) 1 % # 6% 11fEo] FAESHANLT, o] & HAHY oy
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Summary

Project title : Identification, bionomics, damage aspects
& control on the bulbstem maggot in

medicinal crops(Fritillaria ussuriensis)

by Kim, Kyu Chin.,, Chong Wan Kim.,
Sun Kon Kim and Ik Ju Chei

College of Agriculture, Chonnam National University

Fritillaria ussuriensis, a kind of oriental herb medicinal plant, was
developed through two year research(1995~1996) directed by the
Ministry of Agriculture and Forestry as a parts of technology
development works of a problem of famers fields. However its has
been affected by prevailing the Bulbstem maggot.

This study researched into identification, bionomics, analysis of
injury and damage aspect and developed some preventive technology

on the bulbstem maggot.

1. The obtained results were as follows ; The major bulbstem
maggots which damage in the medicinal plant bulbs were three
species ; Delia antique, Delia sp. of Anthomyiidae of Diptera and
Phora sp. of Phoridae. Among three species, Phora sp. of Phoridae
had the most serious problem.

2. The morphological characters of Phora sp. were as follows ; Egg
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0.24+£0.0lmm, Ist Larva 055*0.05mm, 2nd Larva 1.09%+0.07mm,
3rd Larva 1.59+0.08mm, 4th Larva 3.05*£0.05mm, 5th Larva 3.73*
0.1lmm, Pupa 294*0.05mm, Adult female 2.29%0.07mm, Adult
male 2.09%0.07mm.

. Phora sp. generated four times a year in natural field condition.
The peak period of its generation were as follows ; the 1st
generating period was from the middle of March to the first of
April, the 2nd generating period was from the middle of April to
the first of May, the 3rd generating period was from the middle of
May to the late of June, the 4th generating period was from the
middle of August to the middle of September.

. Liliaceae six species, Zingberaceae one species, Amaryllidaceae one
species, Solanaceae one species, Iridaceae one species and
Leguminosae one species and so on 6families, 1llspecies were
investigated as the host plants of Phora sp.- key insects. Allium
fictulosum of Liliaceae, Fritillaria ussuriensis, Zingiber offcinale of
Zingiberaceae, Narxissus tazetta var chinensis of Amaryllidaceae,
Solanum tubersum of Solanaceae among them had high preference
of host plant.

. The variation of weight according to the progress of growing of
damaged Fritillaria ussuriensis bulbs showed distinguished
difference since about the 25th day and the weight of damaged
bulb showed decreasing rate of 45~50% comparison with the
weight of undamaged on June 10 toward the harvesting season.

. The damaged rate of cheonpemo, Jeolpemo was 3~5% and low,
Naju var. and Jindo var. showed the high damaged rate 12~17%

in degree of damage of major varieties of culture Fritillaria
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ussuriensis.

7. At the degree of injury by continuous cropping the damage of
more than 5 years continuous was increased.

8. Fritillaria ussuriensis bulb got spoiled at the normal temperature of
the degree of 25°C in storing period after harvested at a normal
farmhouse and it showed outstanding by high decayed rate at the
degrees of 27~29T.

9. According to the research of the effect of the insecticides already
in existence, they shown more than 80% of protection value were

Diazinon(granular), Carbofuran(granular), Terbufos(granular).
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2. By #hxnE Aol dleiE AEER

B FEESEHAA #ES mESIe Fa(T23)E mMEEYE F-E
wESt ZREEF, AMELE K& BFEES| Traps FIHS #RE, 956
ES HER £ 1dA9 o] Diptera® Delia antique(Pts 1At 3ha)),
Delia sp.(¥ 22+2] 5+2]), Phora sp. %°| #ZEHALH, o] & Phora sp.
fEo] AR AAXY HE F A2 et

a3 14. %51 Trapoll $H51€ m2l#A

x| ut2l$ H51 Trap

x 1. RB#ES mESI= oi2lf

H 4 2 % w4

Anthomyiidae(Z 3 21 #}) Delia antigue | vhE 1 #}e] gl

Diptera Anthomyiidae(Z 3} 2] ) Delia sp. 2 1.2} 2] 7} 2
Phoridae( 4] & 5} 2] #}) Phora sp. -
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AEY FA2AM AN BERAD QoMU #KE € Phora sp.d £
Rl R R EzA BERES AET BR & 2049 o] §p-024%
0.0lmm, 1&-0.55%0.05mm, 2&-1.09£0.07mm, 3&-1.59+0.08mm, 4&
-3.05%£0.05mm, 5#-3.73+0.11mm, WU 7|(#§)-2.94£0.05mm, HK&($)-
2.29£0.07mm, M£k(%)-2.09+0.07mm%RA .

& 2. Phora sp.2| &K% MRAE

o & B

B% 58 &
1% v 3 i Sk ? )

f3&(mm) (023~026| 05~06 | 1.0~11 | 15~16 | 30~31 | 36~39 | 29~30 | 22~24 | 20~22

T(S3) 0242001 (05620.065/1.09£0.07(1.59+0.08|306+0.06{373£0.11{294£0.06| 2292007 |209£0.07

«&He5 SOMERR 34, Sa 1 FRRE
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3. XE%E (Phora sp.)d FF&E AE

B %S mESIE d8(Phora sp)d SFHEZS 2 A8 B
K& BRAARER B £ (Vinyl house) WAl A Phora sp.9] 2k ik 30
BN S #fEsld MY FXEET AR A3 (Allium schoeno-

prasmum var. orientale R.), ¥ 3 (A. tuberosum R.), ¥ 3(A. cepa L.),

#* 3. Phora sp.2| #x##

D
Family Scientific Name Korean egree
Name of Damage

Allium tuberosum R. B2 +

A. schoenoprasmum var. orientale R. bz} + o+
Liliaceae A cepa L. oF s} . .
A A. fictulosum L. oh 7 + 4+ o+

A. sativum for. pekinense M. Ll + o+

Fritillaria ussuriensis M. bi R~ o+ o+ o+
Zingiberaceae Lo ]

Zingiber officinale R. A7 o+ o+ o+
(7D ingiber ofict 87
Amaryllidaceée Narxissus tazetta var. .

. i F X + 4+ 4+ o+

(F43H$) chinensis R.
Solanaceae

Solanum tubersum L. Fad{s o+ o+ o+
(7YX %)
Iridaceae ..
(2 25) Ranunculus asiaticus E. gt g8 + o+
Ligl‘Jmlnosae Glycine max M. o 5 + o+
(T#h
*FH oL+ o+ o+ % o+ o+ o+ L Y (R
% HX5 30MEmY AExE b /o 1-2EREE, P 3I~-5EBRE

% : 6~ 10fEBRE, # | 10@EBL LKEF
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WA, fictulosum L.), ©"VE(A  sativum for. pekinense M.), B
(Fritillaria ussuriensis M.), B7%42] A7} (Zingiber officinale R.), &4
stfte] XM (Narxissus tazetta var. chinensis R), 7FA#le] 7+
(Solanum tubersum L.), RE#t¢] Zetd& 2 2 (Ranunculus asiaticus
E), B89 ¥ (Glycine max M7t HFEZA HRHJLH, o] & HAE
#o] A3 (A. fictulosum L.), BB (Fritillaria ussuriensis M.) A7}
M7 (Zingiber officinale R.), 349 4 (Narxissus tazetta var.
chinensis R,) @ 7FA%] 2R (Solanum tubersum L)7} HE2 A &IF
E7t & Ao 2 #Er=IA (& 3)

2

4, B (Phora sp.)o B4HEE

BR #%8 mEste £E Al Fel$f Phora sp.(Diptera)e] 954
3} 964F 2MAE] dA BEBES AES £RE 1Y 16949 2o B

14~

12-
10-

Adult §8-
of
insects 6-

0
515 255 15 25 15 265 15 255 15 255 15 2595 18 .25 5 15.25 5 15 B 5. 1525
February March April May June July August September October November
2 3 4 5 6 7 8 g 10 11

a8 186. Phora sp.2 BEHEE
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B 5 3{b#iel RK#A 68 LAaAECI At

5, X ERHE Mg HERE
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AHE 109%, HAE 58%, VAR 37%A o0, EMET FEEHME &5
floey —BFERE7T o BiFH Bgsd Lade BE 17.7%,
EEME 125%24 #EF&F] 2 Eolx, PEHEE2Z Zex A
Rot AR Fo| HFH] Foh

xR 4. KEY WERE

i & HWELRE(%) % (R )
AR 10.9 BA

AR 5.8 FE

Hor 3.7 PE

yUFF 17.7 2H BB BUEE
AEF 125 2/ BREMIR REHE
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6. itk W& WERE

Bie] FHER 0 BEREE AR R £ 53 2o] 34
7h21 8 SEEAME WERE 2%LITALY, 5FKAAM 2.06%, 104K
3.03%, 155K 504% 24 5%k LIEolA #HES #inEoe] 174%2A R
Bt e BAfes F3lo] vehudi oy, 105K E 256%, 158K
oM e 427%9) #EE Ho Holx 5F LIES #EES e A HEF
Rtol ohek EIES Hke FEstool dohn #ilrE Ao

#® 5. #EfF0l| E HWEREE

FKH WEKRE(%) WERME%) e
15K 1.18 100
3K 1.22 103
5K 2.06 174
106K 3.03 256
155K 5.04 427

7. BEHEE DR B S

B g% MESE nAeliEel B SFETEaatcl 5y ®
B AR e D ORI % K Bxol BHY KRN L8 Bk
o BusnA ot BMERHS WHD £ES 2W & 69 48 00K
B ME BRE7T T8 KBl 836%, JhE kE 946%, B KiH|
783%, clu|dE2 2= fi¥l 89.1%, olvldld FH 848% = fiLaA ef)
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KEBsrol 80%LL LS BHERRE YEb O] HEHEIA AEM RERE BE
Holl kst 5% FEMES XA

R 6. 48 208 MR #R

R DAS/IR AEE | pmmes
118 | 218 | 3R 1E | 4y | (DMRTS%)

2 SRR 4L 20 | 43 | 28 | 30 a 83.6
7hE ki 10 | 12 | 08 | 1.0 a 94.6
EbE 32 | 24 | 63 | 40 a 88.3
ot E 2= K 29 | 1.8 | 13 | 20 a 89.1
ofut A El FH 19 | 26 | 38 | 28 a 84.8
L] 148 | 236 | 169 | 184 b -

& 7. 48 208 + 58 68 RIEHR(2EIEER) B8R

e MBS0 FEE | e moo)
1R | 2K 18 | 3K | 4y | (DMRTS%)

= S I vk 0.8 0.3 1.2 108 a 95.1
FER KIH 0.0 0.1 03 | 0.1 a 99.4
Bl B R 2.3 1.0 04 |12 a 926
ojlujtig X = il 04 0.8 16 | 09 a 94.5
oluldl &l FLH| 1.8 0.6 08 [ 1.1 a 93.3
SR TR 134 | 186 | 168 | 163 b -




#& 79 48 20H) B3 5 22k 58 6H HEEQCEDT RRE
M HEHER K3 0% LS BRES 2o SEE Hsld 5%
Fatey HEMol EEAS

#* 8. bA 68 EIEEE BR

;

R wH BRSO FEE | mos
1A | 2548 | 3R | sy | (DMRTS%)

1= S W x| 1.3 2.8 15 119 a 86.0

A A k| 1.7 1 0.7 | 08 | 1.1 a 919

B} R CRIE 0.8 14 23 | 15 a 89.0

ojnjtER T = KH 1.5 0.8 07 |10 a 92.6

olnjuil el 23 1.3 1.3 1 09 |12 a 91.2

HEEIR 128 | 92 | 188 {136 b -

A M BAHIA 58 68 10 REEANNE £ 84 Reus 2
ol 48 208 + 58 6HEH 2EEEREY [kREs 3T & #HES
B¥ov, 48 208 1EERY Mide dd & F@Ee Boln AN
22

Ll B #R oaE, 7R, stk clrigEs=
2= hk, ot APRAE Y KRV HEMel AEdHANn=2 BHPRE
REF A & FHES BEYT + UAS Aotk
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8. aTEILIS o FAERR

A HEGAEC A (19954) ZEME 58 THHEYH #ise i
MIERIE S BN B8 I #E £ BB LEREE
et tEo] AR} MK W (7-8A(HH SiRHN)) % Rk
olM EERY BE LA oE @Ko WMEMEA EmatA Hol 2wt

2 ol #§ #iEHRS RET #HRE O3F 2o

7y Ba Rrpii WERE RE
(1) frik BERE

® 9. BFREKO W& R BHEEK

. HWERE
i R fis %
EWERT HERR
15°C 0 0
20C 0 0
25°C 0 X
BHIR(ERIRIE)-(27~29T) + + o+ o+

HEEREK

+

# 9ole BHEutet BREBZE ERERSBNA 25T GEAHMTH #HEFR
7} B3] thfest Aoy, —RRERS IFEEE ®WiREQ7~29T)dM e

+ o+ T-OMERRIRE,

+ 5 1-3ABKE, + +; 4-6MERKE,

HWEHTE I ERESE #ts] Wk HbiEsti

A REFEREZ HolM HRE IR A SiE#MA 7-8A9 —HER
BERFA doMe HREA =@e BEUF £ RRY stz A4
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QAT B
BER#EE —KERAMY —KEEEE, Folvts, Plastic pot, Vinyl
pack f&fFolA Rf} IkfEk FrhEkdl @e HfY BRFES #AEXT &
B a3 179014 BE vie} Zo] Vinyl pack(viRF %) ol A= BFEK)
MR BHEE %o, Paper box(FolAF)AE HZFH 30
HiE 7HAle #EXR] #mEthrt Uk o Uk BHRE dodlx &%
23

Vinyl pack '

100- !
® «Plastic pot
%
(%)
Paper box
6/1 6/30 /20 8/10 8/30 9/20 10/10( R/ 8)

a8 17, BRAERB)O ¢E EHE
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a8y —REEERS EEA EEEMS D Plastic pot(S#tAg FHR)
ol ZHHS e olUAo olF 183 HEZ MAF E\imE
AA T}

frEURE 20~22C #iE 30|Boxol
frmist AEsE

w8 27~297TC #%HolAM Plastic potol

frme ARsx
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A REAER —BEERRAMNE k% 25 BN LERE #%
o K& THRAA FolBoxel AEY 60%REE Aeohe HiE 20~22
Co] mEBRMEAINAN IFgste Aol BHES RE25F dEe /M HENQY
FEdol BEAU

. BR #Ee] HIEREHE RE
B} Fugiol el S THMEFE B # EE7 mEERe) F88kx
gout ZEsl IS AIFEHRK ] YEtd L oA ol E HMTHS
SRS T HAFE TBEREEC EES Aoz 4iirsol HE
B TEUELREY RRES FAET KRS £ 10948 2ol
Bacteria®| #E7I £ BB LEWELE)Y FEES #AXT #KRE=
£ Bacteria® 3EE& T 3tE Pseudomo-
nasfB o BEUERS YeEtie Erwinia B3 XanthomonasB 2 % 5 &
IREERE S R A7) Agrobacteriuml® %o RIEHAJ LY, olE°] &
Ao 2 MTH #koly ER £7], Ed FAH KEE FHe
fEC #alM e Boh FELH02 BRI KE7E o] FojAt & A
o7 AZEAY.

rr

x 10. BEHEHe +1BFEE BE
B 4 Pathogens s %
Agrobacteriuml® IRIRIERE fE K
Pseudomonas® BEELZ X,
Bacteria
Erwinia® BRI AE AR
Xanthomonasi8 "
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V. REREBRSEE KR B mRHFRERL)

1) BE#ES NFEsts £E FefEc Diptera(e]H) Phoridae?
Phora sp.B SERE HQoD2 Lo R K FAMES EHEHE
{GEHE AolH,

2) A EH£9 A% 2 FIHEV Aoz BE —KRER R
BREEHS FHEIA st BRA AodAe & F&H KFE ZFEsHA
FEEH Phora sp.o BiER £ FEol e 2ot 2R69Y TR
& BT F Jde BHE FHE $ A& Aol

3) B #Hugd W £FEMT FREEFS HEMHC BTE T B
el BERTEFHSY HEEE/) AAUSAJLEE KEEE 22 &
oz FAEDY PREFESY HAE, Al 2 HiES ERHISE F
EERAA HHE & den,

4) ok e EERE FRV REARSEZ SFELULE ME &
et A4S HEREY w2t HERRE HESdor & Aold, 53
10 #fEstE B$de &@iESstdol & ez s AT

5) E&o HME FTEHEE, HERERN 2R, EERE RS g9 1t
BERR(RE)S HES Jde HERARIE PLoEE BTEA
o mETeBH A 80%LL LS FFREE Roln e o KE, JHE
), olmtE 2 X s wE, olvtdY AK %F& EAT F e ROl
=3

6) —f% FITERAM BT KiEE FRPMCA =& BRES
B & AE HEY SUEA B g% 1 DERREE #iEol Kos
B, £o] Boxol Wol MEEE #¥E 25T #3], 27~29TE 9A ¥=
2 st ke BB HEBERAAM BA{LE & Ao
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