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Preference of Apple Leaves of Three Cultivars, Fuji, Tsugaru and Hongro by
Tetranychus urticaeKoch and Its Life Table Analysis
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ABSTRACT: Two-spotted spider mite (TSSM), Tetranychus urticae Koch (Acari: Tetranychidae) is one of the major pests in apple
orchards. TSSM was known to show different population dynamics depending on apple cultivars. We tested the host plant preference
and fitness of TSSM on the leaves of 3 apple cultivars, Fuji, Tsugaru, and Hongro. TSSM showed higher behavioral preference to Fuji
than Tsugaru and Hongro, and showed a higher fecundity in Fuji. The immature development of this mite was the shortest in Fuji and
longest in Hongro. Total fecundities were not significantly different among cultivars, but daily fecundity was higher and longevity was
lower in Fuji. Hongro was the less preferred cultivar for TSSM, and showed the lowest fitness by life table parameters. These results
could explain the possible mechanisms of differential population dynamics among apple cultivars. Further study including diverse apple
cultivars currently available in Korea could help to deploy time- and cultivar- specific IPM tactics.

Key words: Host selection, Fitness, Plant defense, Generalist, IPM

X B utol golis FAPY 2AAZA, Abte] 78 0% F shtolch Al FE) mhehgutolsohe] Wi YAt w3 sk v et
ek A 7H B8, 2047, E2, F4) Qo the el gofe] o] F A, MEEE, el Aeks o] theAE At 9 AR of
B9 4 B3, 0B NEAE 2P FEHTFA) QoM Bgith BelA] AF7HA SIS T QoI 71 Bk F 24 71 2
ATk 97 4% S FANA 71 Ak Ge] SAUE At o met i) 9, A BE AR FANA S99
2 A} F2 Qo gutolsole] AYEA 71 S vhekeh. olge] Faks AlleA] FE ) mhe gutol o) Y pge] Hjol g v
S Fa Qlom, G T Al FE 0l e WhE B, B Sl R we) o] /)% st 9 Aol

M0 713203 A, S, 48 o, B2, e

Autol ol Tetranychus urticacyis 71917} ohe B ollo] obd| R4S Suela, A SolRE ake 14l
FAV sfsolH, ARkl A 7HE Al H = dis 5 shel Tt s fAaAA ds 2AE A7 QltkJung et al.,
(Lee, 1990; Jeon et al., 2000; Lee et al., 2007). Ao A < 2003). Adlo]-2ofl= Alae] oS & 7lafiskA|l, WEr) =
oo} 7]e} ol Al SIFt 2e Sfsbgote] i Hutolg  ofxw mhale] E A} ol e) S WA 9 Aol E 34 o

S n|x= AoR AEA rHLee, 1965; Zwick, 1972;
McGroarty, 1978; Lee, 1990; Yiem, 1993). =10 A+= 2000

*Corresponding author: cjung@andong.ac.kr o] S0l A mHA] ATF 2 Tha|o} 31a} okA 1l 3120
Received February 1 2021; Revised February 20 2021 a ‘:] SoIATA ]—l]— et o) ] | 55
Accepted February 22 2021 A5 A=249 WalEE e E|(IPM, Integrated Pest Manage-

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.




ment) A 2rE =851 A gofj ol 23 A7 thar Fol= 7
Fo| QthJung et al., 2003, 2005; Lee et al., 2007). A} 9]
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L Aol= A0 2 YERFTHLee, 1990; Kim and Lee, 2005).
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o] ol golt ARGl 7t Al 918 Aledalan hsfsh o
5k vtk Yiem, 1993; Yiem et al., 1993). E3} 3}
o] o] T-a83hH(Kogan, 1977), g2 TsfE B A=A
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HIAEY, ARG A Sl G 714 E AR B
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of o] 3 Qo] AR} Ei ol Ak T o] £
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A % Gl 7 18k WA O 2 FE GlckHyun, 1994,
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2008; Sharma and Ortiz, 2002).

=W A= A - 4] F501™(69.6%), 227}
2ol 3 2717110.9, 6.7%E AA o= A o2 BT Lee et
al, 2007). utol o TR 27l Rt FAolA UE B
Ao W= Ao 7 X 315 v} QJci(Han et al., 2003). 1990 off
24 Q1 A3} o] ot Wutol gofe] Az Aol o Sl
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SR o1 QPR Y St ARt S8 o) 124121 712
2200 Rl ol LS 8 B sl
o g )

05 8] Fol, Bofol ool S0l P40 R o

3 2EF19] ) 2 Au e et

A5 A Ao A #5 ¥ A5 H]E-2 Fisher’s exact testE,
Z27F ALK e Alglof A Ak 4o totest 2 a1l A7}

%) Ak} E5oA) HetolSolo] g7k} uli EAEA
(analysis of variance, ANOVA)S Z3]| 249031, H7H *}o]

= 8-9]4=% 0.05°]|A] Duncan’s multiple range testS E-3f] A}
S AABIATE (SAS ver. 8.2; SAS Institute, 2003).
A F= ol A H (age-specific life table) 24

12 (approximate method)=- E-3f| A 3 w7}
HprEo] AALEIT) (Birch, 1948). A13d AYZ-8(age-specific
et W 79 o7t o wfjo] AEsolm,
o] 7 & Y212 (age-specific fecundity, )2 ]k U Lho] 7} o1 ¢F
710) 3t 41k 0] F19] 4u1E gsto] Atsisit. opa
= Akl ARERE A& ThEat 2l

survival rate, )2

27| AF8net reproduction rate, Ro)
Ry=2>1,m,
At 7] 7Hmean generation time, 7)

~ Xal,m,
- Xm,

&R} e1=7-E(intrinsic rate of increase, r)

_ InR,
T

AlX57 1 finite rate of increase, \)

A=¢e"

"}5=7]7Hdoubling time, DT)

DT— 1n2

= WAL ZF F59] ARt o AHE AEsHA skt 1 3
W2 1A RIEe} ARt 4= Ak th

SR 227 A 2|t A Aol ol Al HlE-2 71%:29% =
B x)o] &2 A7 v A TKFisher’s exact test, P < 0.01).
SR 57 AL E 68% : 32% = T HJF H]Lo] =
UTHP < 0.01). T2 2712 AL A=47% : 53% 2 Z}o]
7} glgick Ated 4= A} Al 18.4 1 5.0(FA|: 4712, 12.6 -
3.6(FA T2 2 A7FR Y SR E U= 32| FEoA =S8t
(t-test, P < 0.01). WhH S 2:A7F A 2|Gof| A= 6.4 : 622
2ol 7} AATHP > 0.05).

At E50] T2 FHlo[SoHe] nlg=7| = 71zt

Autol Soo] w8 7|7k Afat Bl wret thA vkt
E(Table 1). uto] g} o] Lol 45714 a7
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Fig. 1. Leaf choice (% residence) and fecundity (No. of eggs) of
Tetranychus urticae in choice test between apple leaves of two
cultivars each during 124 hour observation. F denotes Fuji, T as
Tsugaru and H as Hongro cultivar of apple. Choice was analyzed
by Fisher's exact test, and oviposition by test at a=0.05 (*) or
0.01 (**).
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Table 1. Developmental periods (Mean days + SE) of each immature stages of Tetranychus urticae on the leaves of kidney bean and three
apple cultivars at 25 £ 1°C

. Fuji Tsugaru Hongro
Apple cultivars

? of ¢ J Q o4

n 35 18 40 20 38 20
E 3.4 4+0.05 3.7+0.15 3.6 +0.08 3.7+£0.14 3.6 +0.09 3.7+0.15
L 1.1+0.03 0.9+0.06 1.1+0.04 0.9+0.06 1.1 +0.05 0.8 +0.06
PC 0.7 +0.05 0.8 +0.06 0.9+0.04 0.8 +0.06 1.0 £ 0.04 0.9+0.06
PN 1.1+0.03 0.9+0.06 1.0 +0.02 0.8+0.06 1.2 +0.06 0.8 +0.06
DC 0.7 +0.04 0.7 +£0.06 0.9+0.03 0.8 +0.06 0.9 +0.03 0.9 +0.05
DN 1.2 +0.04 1.1£0.10 1.1+0.04 0.9+0.06 1.7 +£0.08 1.0 £ 0.06
TC 1.2 +0.04 1.0 £0.05 1.1+0.03 1.1+0.05 1.0 £ 0.06 1.1+0.05
TI 9.5+0.05 9.0+0.18 9.6+0.10 9.0+0.19 10.6 £0.24 9.2+0.22

n: Number of sample size
E: Egg, L: Larva, PC: Protochrysalis, PN: Protonymph, DC: Deutochrysalis, DN: Deutonymph, TC: Telochrysalis, Tl: Total immature
(egg to adult)

Table 2. Mean (+SE) oviposition durations, longevity, fecundity and sex ratio of Tetranychus urticae on the leaves of kidney bean and three
apple cultivars in the laboratory conditions of 25°C

Host Pref Ovi Post Longevity  Total fecundity Daily fecundity SexFrlatio
Fuji 1.4+0.12 15.1+1.21 03+0.2 16.8 £ 1.53 77.6+7.32 45+24 0.81 +0.03
Tsugaru 1.5+0.11 14.7 +1.58 1.1£0.59 17.4+£2.27 759+1332 45+1.8 0.86 £ 0.07
Hongro 1.8 £ 0.09* 18.0 +2.34*% 2.6+ 1.14% 22.4 £3.56* 78.0+9.5 3.1+ 1.1% 0.77 £ 0.03

* Pre: Preoviposition, Ovi: Oviposition, Post: Postoviposition periods
*Significantly higher among the cultivars, a = 0.05. Duncan's multiple range test.

)0} 71204 79,5, 9.6910]913L TR AL 10622
7)) UERITHANOVA, P<0.05). 9 8717k 7154 Al
U A} I (> 009, el SIS BT FS

= T 204 7 ZATHANOVA, P <0.05). ZF 58 F1
gBl= A0 A] 0.81, 227FF0f A 0.86, G204 0.77 =
27} 2107} ZIQILHANOVA, P> 0.05).

Z APYEL TR oA 20%, A7FE 9%, T2 14% 2 2 2}
Ol YEFA] QEQFtH(Fisher s exact test, P> 0.05). A} E2=4 Moig 2
At E50f @E HUOIS0H| &F 8, At 5 AfEFo w2 A =gt Al el Ay
o 4= B4 A0S 7} Fig. 29} Table 30 YR itk 54
ol golel A 4 ST AR /I AT ol 1 Bl e A oR wEA B ARkg Bl 4% 4
o hE A et Table 2). 4% 8.8 57, 27kold 2 o] Wt 4 ol 5 whEA| hashis el Woldc). wgt
16.8, 17.4U= o] 7} IOy, SR =224UZ HE F Azl B 7)7k0] A 9] gl A o2 Wolr) uiH Taof Al Al
250 AYCHANOVA, P < 0.05). T12|3, Futolgofe] A 2hat w1 4% 5ro] 2 gl wjee BolHk &)
A 717 AR 7IRE AR F 712 B ROl TP AT AR 271004 588 FA] 46.41) FR 46,610
(ANOVA, P<0.05). okt WA ST FA12F 271004 0212940214

Hifo] olo] F AR S T597800 2 A A EFEL A 2 Holrh GOt BRAAE0.1792 Wokek A /17
017} Y1tHTable 2; ANOVA, P<0.05). T3+ A Hat Alet N+ Ao A 18.1¢Y, 271204 19.040] 11, TFE oA

~
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Fig. 2. Age-specific survival rate (I,) and fecundity (m,) of
Tetranychus urticae on the leaves of three apple cultivars in the
laboratory conditions of 25°C.

Table 3. Life table parameters of Tetranychus urticae on the
leaves of three apple cultivars in the laboratory conditions of 25°C

Host Ry r A T DT

Fuji 46.4 0.212 1.24 18.1 3.27
Tsugaru 58.8 0.214 1.24 19.0 3.23
Hongro 46.6 0.179 1.20 21.5 3.88

Ry : net reproduction rate, r : intrinsic rate of increase, A : finite
rate of increase, T : mean generation time, DT : doubling time.
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A3iek F Ak = 75.9-78.074 x%;g =7} 2}o] 7k 919l
21, Kim et al. (2008)°] 7120 4] ©] 4=t Sx(F 1307H) Kok
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o] 7Rt thekRt F 2ol A k= Aol A(Jung, 2005), oF
QoA £ A= A5 74]%94 =8 78S =41 etk vk
) 2AAY A7, sgA oz adE A A A= 7S
3L 4x Q)8 Aojgf Wrts E](Lee et al., 2003).
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9 3HA AR Afol= 715 AElo] Fagt q
(Balaetal., 2018). Fulo]-3-0l|] AT Aol &= Al &2 37 1=
2 EA Hu|po] o) e, U £ A Fo|u HFe
ok A=A 9] 2820l Domatia) HA] 83 A|E7F 2
Qit}(Yiem et al, 1993; Yiem, 1993). 3-RX|+= A EZ0| T+
a1, Fz2of Hlste] Qlof A Aaggol 571 i =41 %
Agglo] 1 uRyu etal., 2006), FEtol- 3ol L2} Al
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E ]-‘*JEXJE«] O o]5o] Yojuti(Lee et al., 1994).
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A 4 91 Flolch. vk 2AE Aol 27] o] of
ATk Aol Soliz the A58 Hobh vl$- gigie
O|FE dllof &R EETKPark et al.,, 1991; Croft and Jung,
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o
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