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The Functional Response and Numerical Response of
Am blyseius cucum eris( A cari Phytoseidae) on
Frankliniella occident lis( Thysanop tera Thripidae)
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Abstract The functbnal response and num erical response of female predaory mie Am bk seius cucun eris on first nstar hr
vae of westem fbwer hripsFranklinielln occiden ta lis were detemined on impatiens and ivy geranim leafdisks in the labora

tory at 25 ‘C and a 16 h light‘8 h dak phobperiod and the numerical response was conducied on mpatiens Prey density
ranged from 3 © 30 lavae per kaf disk The result shoved that he finctional and numerical reponse folbwed Hollng II
model The attack mteswere L 194 7 and 1 044 7 hand ling tine ( 7,) were 0 057 5 and Q. 126 4 d respectively on i pati

ens and vy geanim. The numerical response could be expressed as N,=0 2755N A 1+Q 183 L N).
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W estern flwer hrips (WFT), Franklinielt ot
dentalis( Pergande ), is hemost serious pest and cause
rem endous dan age and econamic njury in the world
Itwas first reported in China and caused serious damage
n 2003
and foliages by feed ng and ovipositon but also trans

. WFT not only directly danage the flowers

m it m ato spotted wilt virus and m patiens necrotic spot
vius Wo serious viruses in vegetable and omanental
crops

It is difficult to contwIW FT' because it deve lopped
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N,=0 2755N A1+0 183 1N).
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hosts

and had a large number of
The predatory mite Am blyseius aram eris is an
effective biological con trol agen t forWFT*". Canmer
cial availability gives a bright fiure to use the predatory
mite Inpatiens and ivy geranium are themost econan+
caly mportant fbwering omanental cops However
mpatiens and ivy geranium frequently incur serious
danages fran WFT. The interactbns of he predatory
mite andW FT on he mpatiens and vy geraniun have
notbeen undersood thowughly the functional and nu
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merical response is one description of the predator and
ptey relationship and is a basic for effectiveness of u
sing the predator b contwlW FL. There is little woik
has been done on functional and numerical response of
A aiameris onWFT "™,

A arameriswas ntroduced b China by Fudan w
nive rsily """ and hstitite of P lant Protection the A cad-
emy of A gricu llural Sciences of Fu jian Province . A
cucun eris coull be mass reared and sod as produc% .
to contol spidermites m China This study evaluated
he predatbn efficiency of predatory mite A atameris
as a bological control agent of W FI, which can provile
useful information of usng A atameris o contolWFT

n Chmna
1 Material and methods

11 Matrial

11 1 Predatory mite A aameris was bought
fran koppert biological sysems M ich gan USA.

1 12 Frnklniella occidentalis(WFT) WFT col
ony was obtained fran a vius free labombiy colony
man tained in the DeparmentofEntmology Unive rsity
of California Davis A cobny was subsequently mair
tained i plastic containers on green bean in laboratories
n the Deparm ent of Entamnobgy  Kansas State Univer
sity. USA. To obtain a uniforn aged cohortof first m
star lawvae of WF'L
have been laid by adultW FT were colkcted every day

to kept for eclosion Only first nstar lavae which in

he bean pods in which the eggs

color of white were used as prey for predatory m ies
1 2 Methods

The expermentwas conducted at 25 ‘G, Photopert
od 16 h light 8 h dak at grow th chanber in he Depart
mentof Entamologgy K ansas State University USA.
1 2 1 Rearing units Predatory mites reared ndi
vidually on plastic surface substraim n petri dish
Canada balsam and castor bean oil (V=1 5% 0)
was used around the edge as a barrier To ob tain m ites
for testing fem ale predabrs selected fum colony were
placed in petridishesw ih fist lavae of WEFT and let
the femak predators lay eggs for 8 b new ly oviposited
eggswerre collected and placed in petri dish after ha
tng ndividual of lawae was placed in petri dish and
fed with enough first larvae of W F'T until they reach to
adult A pair of newly energed fem ale and mak were
placed n new petridish and supplied enough hwae of
WFT for2 d then heWFT were deprived and let the

predabr hungry for 24, h

L 2 2 Experinentalunits The predaton trailswere
conducted on fresh i patiens ( cultvar of * lmpulse Or
ange’ ) and/or ivy geranim ( cultvar of ¢ Sybil
Homes ) kaf disk the leafwas upside down on the
waler saurated foan n petridish An arena of approxi
maikly 12 a’ was boudered by Canada balsan and cas
orbean oil (V=1 51 0).

1 2 3 Functionalresponse The different prey den
sities offered to a single fem ale predatoly mite wewre 3

5 10 15 20 30 To obtain the required initial den
sity of prey the first nstar lavae of W FT were tmns
ferred carefully to each leaf desk using a fine bush a
single adult famak predatory mite which had been de
prived food for 24 h was then placed on each leaf disk

After24 b the predation araswere exan ined to recoud
he number of fedupon WFT hwae Contols ( no
predabrs) wewr setup for each prey density to check
the natural mortality Ther were 13 replicates per
tream ent

L 2 4 Numerical response Each leaf was nfested
w ih one fen ale predator and W FT at densities of 3 5

10 15 20 or30 individuals Before experment the
fem ale predatorsweremamn tained with conspecificmales
for2 d to albw mating and supplied enough first mstar
larvalW FI  then deprived food for24 b and the fe
makswere transfered to the plastic dishes The preda
tion areas were exan ined to record the number of fed
upon W FT larvae and eggs laid daily then the fam ale
adult predators were removed nto new leaf disks The
experinent lasted for 10 d But the data on first hwee
dayswere deleted so the WFT consumed and the eggs
laid were average of the data of seven days Contwols
(no predators) were set up for each prey density to
check the nawmlmortality There were 13 replicates
per treament

2 Results

2 1 Functbnal response

Therewas not any dead of WFT on contwd which
showed the natural mortality of WFT on mpatiens and
IVy geran um w as ze 1o

The functional response data for he femalk adult
A cucumeris on first nstar lavaew as successfully fitted
to the Holling II disk equation both on mpatiens and
ivy geranim ( Tah. 1 and Fig 1). The disc equation
wasN, P =aNT A1+ aTuN). The N, was the num
ber of successful attacks per predator (P) during he

special tine period (7), which in_this experimentwas
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1 d N was the initial density of the prey offered anda
was attack rate 7T was the tin e required to handk he
pey Accoding b the data on table 1, the T, was
0.057 5 and the awas 1 1947 on mpatiens while T,

was 0 126 4 and he a was 1 044 7 on ivy geran um,

so the equation could be expressed as N,=1 194 IV /
(140 068 7N) (R*=Q 963 4) andN,=1 044 IV /
(140 132 1N) (R*=Q 994 3) on impatiens and ivy

geraniun respective ly

Tab. 1 M ean num ber of the first instar hrvae of Frankliniells occiden t lis killed by female adult of 4 cucumeris atd ifferent
Frank liniella occiden u lis densities on impatiens and vy geranim over 24 h period at25 C

item 3 5 10 15 20 30
impatiens 2 8520 10 4 7710 17 8 7710 39 9 08+0 75 9 3040 53 9 2340 36
ivy geranim 2 2310 20 3 2310 32 4 3110 51 52340 36 6 1510 4 6 080 45

12( 2 2 Numerical response
S 1or L The numerical mesponse of 4 atam eris on mpa
E 8[ impatiens tiens to increasing density refkcted a type II response
E 6 = k (Tab. 2 Fig 2). The relationship could be expressed
g ‘; vy geranium asN,=0.275 V A 1+0Q 183 V) (R°=Q 929 7).
. _ . ) . L Mormwover terewas a hgh comelation of eggs laid of
0 3 10 15 20 25 30 A cucumeris and WFT consumed their wlationship
prey density offered coul be expressed ag y=0Q 224 3+Q 111 Ox (R*=
Fig 1 Functonal response of fanalk adult of 4 cuam eris on 0 880 7) W here x was the mean number of W FT con-
the first instar lawvae of Frankliniella occidentalis on the sumed by per fem ale predabr per day y was hemean
in patiens and vy geran im num ber of eggs lad by per famale predator per day.
Tab. 2 TheM ean num ber of eggs laid and the first instar hrvae of Frank liviella occidenti list WFT) Kkilled by fam ale adult
ofd. cucammeris per day at differen tFrank liniella occident lis densities on impatiens
item 3 5 10 15 20 30
WFT consumed 2 92730 04 4. 600 06 8 0240 30 6 9040 23 9 22740 25 8 740 28
eggs laid 0 5540 05 0 6440 06 1 1340 05 1 18+0 06 1. 200 06 L 1340 05
1.4 maxmum of 10 and 7 fist nstarW FT coul be eaten
gtg 12 . * on sweet pepper and cucumber leaf disk wespectively.
§ 10 The different n the prey consumed among p hnts sug
‘é 08 gested hat the plant tmits nflience the pry predaor
2 06 ) interaction * "', For exanple the density of tri
045 5 10 5 20 25 30

the initial prey density

Fig 2 The mean nunber of eggs lad per predabr per day at

differen tFranklin iella occideni lis densities

3 Discussion

The functional response exhibited by A  cucum eris
was reasonably well described by Holling II model
The finctional responses of 4 cucumeris to various sta
ges ofPolphago tarsonen us Lud™, WFT™'™ all fol
bwed Hollng II model T the present study the
finctional response curve reached aphteau at10 and 6
WFT larvas which was the m axmum number that
could be eaten on mpatens and ivy geranum kaves n

24 h respectivels . Ship and W hitfied * suggested that a

chanes on kafmay disupt the movenent of predaor
and prey The mpatiens leaves are nawrally snooth
and free of leaf hairs which m aybe benefit the m ite
activity while there were many trichanes on vy gem
nium  hismightbe the reason the W FT consumed fe
wer than on mpatiens

he attack mte (a) was 1 194 7
on inpatiens and 1 044 7 on ivy geran um, whichwere
bigger than @ 967 4 (on cucimber) and Q 87 0( on
the handing tine 7, was Q 057 5 on
mpatiens which was smilar to Q 062 on sveet pep

In he results

sveet peppe 1)

per T,was Q 126 4 on wy geraniun which was sin ilar
10 Q 124 on cucumber ®. The big atiack rate and low-
erhanding tme indicaed that4d cucumeriswas eflec

tive, predator,on_ipatiens and ivy, geranium. W hat s
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momw the attack rate was b gger and hand ng tme was
lower on mpatiens han on ivy geranium indicated that
A aiameris wasmore effectve predabr on mpatens
han vy geranium

A cucum eris kiled WFT by piercing the larvae
and sucking out he body conents Itwas the most ef
fective aganst the small first instar stage The second
nstar thrips and hrips adulis would attack the preda
oy mites by strkng outwith its abdanen In addi
tion thrips excreted awetsubstance hat covers preda
oy mites the mites then spend tme cleaning them-
selves msiead of attacking thripsEISJ. However it has
the advantage of being m ass reared in lage numbers
which make it suited for nundative rlease and wide
spread used

The expermental area of the kaf disk in labom -
iy was ®latively snall and only one surface exposed
which made it easy for predator to find its prey. Fur
themors In naumw various life stages of prey and
predabr coexist and several prey as well as predator
species may appear smulianeously on a sngle leaf
and /or plant Thewrfore these laboratory rsulis may
not exaclly corespond to the nature siwation but
woull be useful for assess the population dynam ics and
evabiatng the predator contwlling ability It would be
nterestng to investigak how he esponsesof predators
found in laboratory studies with smple singk predaor
single prey systans reflected their esponses in naure
n which systems are lkely to be more canplex and
further sudies for 4 cucumeris and WFT should be

conducted underboth laboratory and nat re conditions
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