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Comparison of Population Regulation of Panonychus citri by Predacious Mite
Complex between Abandoned and Sprayed Citrus Orchards in Jeju Island

Dong Soon Kim
Faculty of Bioscience and Industry, College of Applied Life Science, Cheju Natl. Univ.,
Cheju 690-756, Republic of Korea

ABSTRACT : Panonychus citri Garman and
their natural enemies surveyed in
asprayed citrus orchard and unsprayed
orchards, in which pesticides have not been
applied for a long time, to find out an
effective biological agent for the population
regulation of P. citri. In sprayed orchard. P.
citri showed a typical form of 2 peaks in
population abundance indicating spring and
autumn peak. The population density was
low as =1 mite of mobile stage per leaf in
spring peak, while the density increased to =
5 mites per leaf in autumn peak, which was
much over economical threshold level of P.
citri. Only one Phytoseiid mite was observed
in late April, and thereafter no natural
enemy was found including Stigmaeid mite.
In unsprayed orchards, P. citri population
was controlled at the level of 1 to 1.6 mites
per leaf by natural enemy complex in spring
peak, and they did not build up a population
density in autumn with different in sprayed
orchard where P. citri density was high.
Phytoseiid mites were occurred continuously

were

during spring season, and observed in the
condition of low population density of P. citri
during autumn. Stigmaeid mites showed an
abrupt increase in early summer rather than
simultaneous occurrences with P.  citri
population, and thereafter they were observed
with a low density. The ratios of Phytoseiid
mite versus P. citri were in the range of 1:9
to 1:13 during spring peak, which level of
predator/prey ratios could control successfully
P. citri population. Tentatively concluding, it
was considered that Phytoseiid mites were a
major controlling agent of P. citri population
and Stigmaeid mites were a assistant of
Phytoseiid in controlling of P. citri.
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(Tetranychidae)dl| %3t slFo2 AAAez 24
A, 7F, HE § Citrus(GHE) § A2 7B 8
g Fo=2 4eA lth(McMurtry, 1985). -2l
o YAl Ay deiA QA ko AR 7}
F & AES AuiEldd SdolAol Aoz sy
2= (Webber, 1967), e A4 Ao 2 ofdn)
A Aol X3tz gk o] 2L o AFo) F
2 9% #5323 WY Axdel} dE24E F
37] wiEell fEar] =] F3phgo] sl 1w A
g Aol dol W3} Huy oS 23}
Ao FfE A = 2o] B A 5o
E7HE A0 Jeppson 5, 1975). AF 3
FolME Fgolle 7P 583 Fow s} 3-53
GAPAE AL 9lom A 2 Fof w)ge
25% o4& AAska UchH(Song 5. 2001). =gt
F71A 52 A5 whale F-gole] oA AekAd
2 A7 /83 AAAAS Aoy He
o 5ol thg AlsHA712 oltH(Kim 5. 2000).

Bt ofle} ool Y-2olF(Tetranychid
mites) = FEHT GAANEZ Il SR A
dzx#F(man-made pests)o2 HFHz o}
(Cranham, 1979). & A= njd=yal 754 #
718 gk Ax 2 sl ol UeF dAEn 9)
AR AALoZH SolF o] AR
el Aot} weiA = sEZgael(IPM) A%
= ST AEA A Aade] u}FElx] v g A=
A S AMgslm A HAANE ¥Eshs AuEe
71823 313 cH(Crofte} Hoyt, 1993 Metcalfe}
Luckman, 1994).

SHelME AFx 7 AuR|oA F8of 2R
22 AA AR 10%0] ¥ usn} 9loy o] F 129
olg]gol7} 2=l oA 5, 1978: Kim, 1997).
3 Gt 732 ARl e bR (Oligota
kashmirica benefica)7} 7V #3% AXeg 37
HAHKim®} Choi, 2001). Kim 3(2002)-& AW
W ZE UYL 53l Fgollol WiFy =3l HAQ
Metaseiulus  (=QGalendromus)  occidentalis
(Nesbitt)®} Amblyseius fallacis (Garman), 18]
X BEAHAQ 7"o)e]g-oN(A. womersleyi Schica)
o] INTHE Wkl AF FEYelA o4 7o)

o $°2E2 A fallacisE AAHAHKIm 5.
2003). AT F-golo MEA bl @AS YA
AA 2R A oA HA F(guild)ol 2lste] &
Sl R=rt zA=EEA] Hebshe Ao Fosjc) AF
7HA] ZFEAe A FAAS A Feol Ues} s
< 845 o8] A Basgot(z]l 5 1978) 2 Y
ool g FA AES W2)A Fapw gt

w2 £ AT HEUAA Bgole FFA AR
A HE ZAJDA} TS Fstaat AAsgc
718 7HEE Aoz wEA] e FEdeiE A
Aol HAHA de AR fAE F glonE o)&
selgo g F5ole] s 2Ashe AAHT L He
3 5 oldke Holrl, =3 o]5 HATH FLole]
F3AgeR Y= F3oY Us Py5F(du 9
W%, general equilibrium position)® Hx7¢)
AP REEAAE T 5 9lS Ao}, o] Exog
A7 R oA S AESR] 9w whxd 7HEde oA
5 A71H e Axsle HEddA Fgolst 1 HHE
o] AZY WIS 2AF BAIslgn

Mz 3 4y

AR os wRis)A] o2 ZHEUGN F3ol ¥ 19
AAE HATHE 78] S5l 71 dAE A=
3lA 9 AL Adsigdch AFA olebgel $1AR
I e Addsigen F e FHzAYes
THLE 10d Wel Az =l Faa Qe wF
Hta FAdTAFAE Gabsgels Al =
AL 79 o 53X AETE FAEglen d 8~9
319 ofAlE ArIAeR Adxsis Aol F3ol
2 AY MU EE 4 I 1058 Aasn 241
Zlebet zb el 598 AR st zAlsigdch 9 ®
£ Ade AP 2h19] A9 20049 39 shkenE
10%4 sk, Helakelx= 59 AE 109 ket
A 257 AL AAsidch AARE A v dERA|)
BE3le] Sof B HA zAb W7k 4-6T WAz 2
Bsgem. 10-20x sy-&vlA sy & 4 4%
= TEsl ARkt
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20049 39 e 109 skeriA] SAE A7IA
o2 Ar¥she A HEYAN Fdl 2 AAHF
uaabgre 23 13 kel F5ole 549 skeThAle
349 2] U= Hlﬂ}q £ W% glo] ¥ U
FAE9E, 69 AbeyE Uxrh Y47 At T
4 FE7HA 11#5147} 22719 8Y Awele B=It
243 asgdnt. 2 F 89 5% oA 2xrt Ft

——— Panonychus citri
g4 —* Phytoseiid mites
—O— Stigmaeid mites

No. mobile stage of predacious
mites per 50 leaves
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U o] M ZHER0IM ZAKY SoHF0 ofFt 230 YTHA| Bl 23

al7] Azbsle] 99 S A =d3igx =7t
23 HolEdA 2xrt asige A A5(x
B2 E) 7] Hadee 7 10k AR 32
$5E Ryod A5F(01e) A ke A2 5
vlg] Axg Fgo AAA HgsFen dA 2
2-3 vlelE A4 xJsixcl APuA] R A
AL 49 3k o]2]-3ol(Phytoseiid mite) 17HA|
ot ubAEg S B e A7ledle vhFg-g<l(Stigmaeid
mite) S E3sle] A3 HAEA eisich(ad 1).
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Fig. 1. Seasonal population dynamics of P. citri and their natural enemies
in a sprayed citrus orchard, 2004.

FAlE 717 AEFA W PAD RN 7
gof % 2 AAS AP 1Y 29 2ok
o Aol 2AY 25 WA Bao) Biksky
ou F8ol AAT D=7} 2A F7hshA Esta o
AR} Fgol W 34 Y 2R 69 4
¢ PAHAE Bgon, 2 Fele West Wol
AN Sheddle BEE AL Y45 Fadch ¥
A upd H47lelE 99 1-Levtelz Bl Ay
(28 13 Hl5d SEelgont A HAslele
B3 gAge) Fo BAYENE T 2 Aolg B
ek olelgol AAe BE W AUl BH Ak
Moz asdn # b kgl met 2ol

\_
ER R LT

ZraEgles, 20 #9(2¥ 2 bst o)elMe 7HA
F3ol Wert A9 JAHA 42 el ® Aol
gel=gich BA A A7)l ol golet E8el
WA e ¥ 1:9914 1:13 A=E ¥t =5
Lol olg]goluct ot HA Aol *]’5}5101 64
shaolld 79 A FA2e 2x AsE 2 F
oA ZaEdctrt 270 FellM= 71—5"4 el
Lol7le shi HAHAUHH 2a% b).
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Fig. 2. Seasonal population dynamics of P. citri and their natural enemies in
unsprayed citrus orchards, 2004.
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AAALZ s IPMelA SolF(F2 AHujo]-gols}
Atahgel)  A2A whAlAl M. occidentalis,  A.
fallacis, Typhlodromus pyri Scheuten 5°| 7%
olo] ol 453 glew{(Helle®} Sabelis, 1985), 35
e ZHEYe] Auto]gol b Fxoz Aol
ol(Phytoseiulus persimilis Athias-Henriot)$}
M. occidentalis?} 145132 JtH(Smith &, 1997).
AAAe Fgof A2 YAE A FHY AN
ole]gol HAo] Mi=e] YA = 92 Aelold, R 7t
A Fo| ol YEE AR 4 Slv e
adeiA gt HA7R 7188 AEQe 23lE £
Aas F8 olglgl AH FL Euseius hibisci
(Chant) (McMurtry, 1977. Beattie, 1978), E.
addoensis (Van der Merwe & Ryke) (keetch,
1972), Amblyseius eharai Amitai & Swirski%t
A. herbicolus (Chant) (Tanaka and Kashio,
1977: Beattie, 1978).
(Huang, 1978) Solc}.

SolF AEA w4 244 (phytophagous) 8
o} A (predacious) i #Au]E(prey/
predator ratio)& ®i¢ F8sil HAFHExz Sl
(Nyrop, 1988). £E Algex Fgollo] S EAA
olg)gol HF ujgol we} F3ol Y=g AAY 5 3l
= ¥l$2 A cucumeris 1:30(Zhang 5. 2001),
A. fallacis 1:16(Kim %, 2003)22 ¥ w3t Qlct.
2 2abollA] deld oje]-gof HAu]E-2 1:9904 1:13
o2 7|1& B3 A8 vlEsld 433 & FE9 ol
22l AN &g RT3 ek F olgj gl AAT
of &jald F3of ULy} AH R dAE + 9SS
vehlz gle Aol Aot weka ol2]gel 8AY
o] vlekl w3 ZHFU(2Y DAlME F8 L=}
AAA FaeE olatez FrEAT Wl Y
Ae ZAog dAd o wdsdc)

= o HAQ) vlE-gole] 34 wd AELANA
o3 Wxe whslrle sigo), F8o) dale &
ZHslo] A& o2 wAEy] Brhe YAA g 24
FAE Holx Ao Hol F3oe F drzAdre
ohd 7oz Azg F vlE-Sole dSolEwt o

A. newsami (Evans)

oM ZAld SoHR0| 2F 2S04 LUZHA HlI 25

2} o]2) el Fe) &g TAEIAY == olel3ele] o]
7} 2 5 Qe Fo2 49A glen, vk 7|32
o & Hgslw Y Y3l Uxolix Hadg 4 gl7]
o Foll I SolF AEH WAA] olelgele] rxz}
32 QA= 3 Qi Crofte} MacRae, 1992).

B Asteld A82 AAEA e AT FER
el F 5 A AAHe] o FAES. AW
o] AL Fgol9 Ux x| ¥ok= 1 34
thitdse AR S A3 Ao fwdxz, F5l
N5y}l 52 o FEHo F3o FAR Q¥ ¥+
ol Aot} =Z it Al FgoHe 3T U
=qAx2 R usdd(Kims® Choi, 2000) 7Adubd
M5(Oligota &) AL £ FAA A HAAHA
sttt Adubdile F5okol oy XA B
ZAA AN el UEI} & gl 2 ot
Fgol 25} 3 Aol Y] o77] dEel
(Choi, 2002) #isiielae} o] chejrt Ao] ¢
st Fgof Lxrt A dAlsEe Aselxe LA
7] 5 Ao}, AdubdNe E8<] 2=rt =4 ¥4
He A4S v 2 ZARE vEleR AHe s
gl UEE oAshs YL IAAR A= o
24 AdubdAe F8ol9 AL AEA U= 24
Ae E 4 de Ao wddd

AgAoz AdgHoz w s e AHEUANA F
Solle] F3AQ AEA U AR olelgelz B
5] okEgoll ol2l-gole] vzl & T,
ebdel s, Fdaas Bl F80e A
7 9% 37) A%l we} ehdr] ¥-EA 42} o
¥ & Zog Azt w3 ol HATS Lx=x
A zgog PYAsle Fo PAFES 92 1°1=
el o Aoz walg wely e F3el AE
A A SAL ol2|golF AL %A AnHoz
Hejslirfel ozt 299 Zlolct

B dyelxe s olelgelle] F Il AASL
A Zagdch & 23 7, = B W= MR o
2 o] 29| o2 3elr} A & qle eR A
Kim $(2003)& A7|7t o] FAF AlRlelx] ole]-3ol
FAe 2RI 718 9 olelgole] A SAdel we}
clolgt ZE0] AP7|doz AAEe] gl U=E Y
thy Rwsiglch wehd ke ZHEel A7 A
£ olgleel 22 sty 259 Aud 54S sjelsly



26 TEM4EEE(J. Subtropical Agri & Biotech.), 21(1), 2005

3 42A PAE G oleigol WA Belure 4
¥ 4 ke M B771 2T Holet

2 o

AEU B3N AER A=A AE 7%
7 fiskel Bl WAL A bAE AT e
S Fgol % A e ZA) B
A Ao ool AATE 7)o L2l A
2ol ¥4 2 JkeA ¥ AVle HAHANE R
2 OB AAZ BEWS 2 B 97 1
ol YE2 e 53¢ vaor} 7hed wAH
t 99 5okl A Fool AAA AasEs A

23, =3 AR 49 e o2l
(Phytoseiid mite) 1784 2 2A=2le & o}2 A

7]ol= vhE-5<l(Stigmaeid mite)E E3F3l 3
A R] odghe}. ofA] TALE FRlolx] Fgof wiAle
AAES 2Ux 24 4oz BA ubgHAse]
1-1. GUPEIE AAEd e 7 UA)ele B
AP & U 9] A9 UEE FAsH
E3dct, °]\‘43‘°ﬂ AALE ZE W TR B4 A
HA o3 A3 7HEA F5ol Ut A fﬁ"éﬂ
A o2 AeelM = iado) alE g} nlEgol=
ol AT Ao A& oz waHs] Bk —=-°4
¥ #32ed 49 A5S BYw o2 F e Ure
WA B LA HA ] ol2lgoliel Fgof
AEE v$E 1:994 1:13 A5 FL2o AATE
Ao A £ e £l APH A=
24 289 F dx Aake o2 golfoln ke
i REA 48S sh= HAoZ =g}

HMO 1 Fol, HE, WA, ol2) gl vkE-gol

Al A

o] A7) A¥e AFHGT AYAQLN} 34
ATUEAE G5 FELA A=, Aol
Q) $YY + YT o 34 BAAIA 7
Aele, 53 9% BEANY 2Al] £3¢ & o
FollAl Zo] ZAR=}
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