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Table 1. Characteristics of pear cultivars studied for antixenosis resistance to-pear psylla

Cultivar »5,0rigin -z Productivity status 23l cns s Resistance to chlorosis 5, 5" 4 .t Climatic adaptation sl ¢,8 5L
Boheme wayEXOtic = High productivity 5b» L Resistant ¢ st Adapted L850
Shah Miveh o5 olzlran ol ,1Low productivity ,LsS Resistant »ste High adaptability Y o, 80
Natanzi sykilran ol ,1\Very low productivity ,LeS” L= Moderately-resistant ¢ slis ks LOW adaptability ol 6,85l
Sebri slran ol »,'High productivity b s High resistant eslie Js High adaptability Y o,8 0
Dargazi s s lran ol »IProductive b High resistant sl L High adaptability Y 6,E 50
Louise Bonne sssEXotic = Productive b Resistant ¢ste High adaptability Y 6,E 50
Harvest Queen .5 <.y EXotic -, Medium Productivity L. g Resistant ¢ st Adapted L850
Potomac Sk EXoOtic = Productive b, Resistant »sle Adapted L&l
Coscia Ls S Exotic = High productivity b, Js Resistant ¢s\i. High adaptability Y o, 80
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Fig. 1. Photos of pear cultivars used in
this research: Bohme, Shah Miveh,

Natanzi, Sebri, Dargazi, Louise Bonne,
Harvest Queen, Potomac and Coscia
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Table 2. Mean comparison of antixenosis resistance indices of pear cultivars to pear psylla

Al M* RAER NPI Pl

> o3, e o s, S 2 o 3 Je o o S 2 o o3, JEo 2

Egg Nymph Adult Egg Nymph Adult Egg Nymph Adult Egg Nymph Adult Egg Nymph Adult
Boheme 4.2,0.944001b 0.94+0.01b 0.93+0.01b 54.70+4.50 bcd 144.88+4.80 ab 15.89+2.76 abc 3.36+0.07 ab 3.32+0.09ab 3.22+0.08b 98.21+0.06d 98.23+0.03ef 98.27+0.02d 0.47.51+0.24 b 47.23+0.38 b 46.53+0.31b
Louise Bonne 2#9114001d 1.06+0.0le 1.15+00le 71.38+6.10e 180.04+3.88b 23.55+0.00bc 4.54+0.06c 4.20+0.10df 5.02+0.11a 97.60+0.06 b 97.76+0.04 bc 97.33+0.04 b 54.88+0.61c 53.06+0.49 de 57.50+0.41d
Potomac «S1.50.99+0.00c 0.98+0.00c 0.90+0.00 b 59.56+5.40 bed 145.30+6.00 ab 15.18+2.90 abc 3.64+0.07 bc13.60+0.04 bc  3.04+0.06 b 98.07+0.01 cd 98.09+0.01 de 98.39+0.01d 49.58+0.08 b 49.09+0.19 bc 44.85+0.08 b
Dargazi <5 ,20.76+000a 087+0.02a 0.78+0.01a 39.01+1.86bc 139.30+0.03ab 12.03+2.25a 2.29+0.05a 2.88+0.14a . 2.38+0.03a 98.78+0.01f 98.47+0.06f 98.74+0.02f 38.00+0.13a 43.46+0.11a 36.83+0.31a
Sebri s~1.00+0.0c 0.99+0.00c 0.93+0.00b 59.26+7.84 bcd 152.39+5.58 ab 14.98+2.30ab 3.73+0.08 be3.63+0.08bc  3.25+0.07 b 98.01+0.02 cd 98.07+0.01 de 98.27+0.01d 50.10+0.31 bc 49.37+0.17 bc 46.56+0.13 b
Natanzi 50.98+0.01 bc 1.01+0.00 cd 0.91+0.00 b 55.92+6.79 bed 155.09+3.68 ab 14.76+2.48ab  3.54+0.08 bc 3.79+0.07 be 3.11+0.06 b 98.11+0.03 cd 97.98+0.01 cde 98.35+0.00 d 48.79+0.44b 50.47+0.07c 45.42+0.06 b
Harvest Queen ;8 cws)ls1.140.01d  1.09+001e 1.18+0.00e 68.35+6.79d 165.83+5.60ab 24.45+3.75¢c 4.54+0.12c +443+012e 5.34+0.10d 97.58+0.03b 97.63+0.01b 97.15+0.03b 55.10+0.36c 54.47+0.65e 59.08+0.25d
Coscia 155 1.05+0.01 ¢ 0102+0.02d 1.08+0.01c 62.59+7.50cd 148.02+7.11 ab 19.85+3.02 abc 4.10+0.12 bc 3.90+0.12 bed 4.39+0.09 ¢ 97.81+0.04 be 97.92+0.07 cd 97.66+0.02 ¢ 52.52+0.42 ¢ 51.21+0.80 cd 54.16+0.27 ¢
Shah Miveh o5 ols1.2440.06 € 1.24+0.02f 130+0.05f 32.774+559a 68.12+4.14a 11.38+0.85a".5.79+1.47d 5.27+0.61f 6.14+0.75e 96.79+0.04a 96.85+0.03a 96.35+0.40a 61.84+0.52d 61.39+0.53f 64.89+0.57 e

I s e Sl Aoy &S ezl o 53 (S5 0 g05T bl y ien 65 2 5 OS5 il 5115 4T 0 gt a3 ol Sl
Means, in each column, followed by at least one letter in common are not significantly different at the 1% probability level-using Tukey test.
Wi g ot el s Ol pde e s it o S5l 3 5 e el e el teias 0L o 5 4 P NPLCRAER (M* Al
Al, M*, RAER, NPI and PI represent: Attraction index, Mean crowding intensity, Relative abundance establishment rate, Non-preference index and Prevalence index, respectively.
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Fig. 2. Eigenvalues of principle components of antixenosis resistance of pear cultivars

to pear psylla
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Table 3. Factors analysis for identification of unobservable effective combined factors

on antixenosis resistance of pear cultivars to pear psylla

4.:5}‘ ak},::u.a

Initial eigenvalues

o SOk g sers
Sums of squared loadings

oboly dens uiloly (greae Ao s bl de s e bl Ao s
adl 3 Js b,y Variance Cumulative variance x5 Variance Cumulative variance

ComponentTotal variance (%) (%) Total variance (%) %

1 11.83 78.85 78.85 11.83 78.85 78.85

2 2.74 18.30 97.15 2.74 18.30 97.15

3 0.32 2.15 99.30

4 0.08 0.55 99.85

5 0.02 0.12 99.96

6 0.00 0.03 99.99

7 0.00 0.01 100.00

2dledtalin gl Jole gLl ol wSTlassls i o 51 g Lo Jole s 4 2 (glaady ) —F J g
D e 4@ M1 (5555 (ST slin S50 oS 5
Table 4. Roots of factor. analysis after  varimax rotation for identification of

unobservable effective combined factors on antixenosis resistance of pear cultivars to

pear psylla

el Component s Lle
Index Development Stage s, 4> 1 2
Egg s 098 0.07
Al Nymph s 099 -011
Adult b2 098 0.11
Egg s 099 -0.02
M*  Nymph s 099 -0.08
Adult b2 097 0.10
Egg s 098 0.07
RAERNymph o 099 -0.11
Adult Jez> 098 011
Egg s -0.99 0.07
NPl Nymph o -097 023
Adult S ,2  -0.98  0.03
Egg s 002 097
Pl Nymph s -042 0.89
__Adult JeSe 2 029 093

jQL»;)PL&UA}L.&c)\j:z:_.a‘6‘_,,\..3@‘}‘}éﬁgcwyuagi?ﬁuia&hbg)w%;@PI }NPI RAER M* Al

il e et e ls

Al, M*, RAER, NPI and PI represent: Attraction index, Mean crowding intensity, Relative abundance
establishment rate, Non-preference index and Prevalence index, respectively.
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Figure 3. Dendrogram for clustering of pear cultivars based on antixenosis resistance

indices to pear psylla
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Table 5. Grouping of pear cultivars based on antixenosis resistance indices to pear psylla

ot gd > yima Sldas

Valid number.in the list
555 T4 o ol R S s

Antixenosisrank  Cultivar  Index Development stage s, 4> » Mean Standard deviation Unweighted Weighted

Eqg oo 124 a 1 1

Al Nymph oy 123 a 1 1

Adult LSz 1.30 a 1 1

Eqg o 579 a 1 1

RAERNymph 55, 5.27 a 1 1

Adult s i 6,14 3 1 1

. Egg o 61.84 a 1 1

1.00 Sh;ﬁ‘n;iveh Pl Nymph 55 61.39 a 1 1

Adult o552 64.89 a 1 1

Egg ~5.96.79 a 1 1

NPl Nymph 555 96.85 a 1 1

Adult Jal5,2> 96.35 8 1 1

Eqg o 3277 a 1 1

M*_“Nymph 55 68.12 a 1 1

Adult 5o 2> 11.38 a 1 1

Egg o 110 0.00 2 2

Al Nymph oy 108 0.02 2 2

Adult b8z 117 0.02 2 2

Egg o 454 0.00 2 2

RAERNymph oy 4.32 0.16 2 2

5 Adult e,z 518 0.23 2 2

Loui;ﬂBJSonne Eqg o5 54.99 016 2 2

2.00 f s Pl Nymph o5 53.77 1.00 2 2

H;:V est Queen Adult S 2 58.29 111 2 2

Eqg o 97.59 0.01 2 2

NPl Nymph oy 97.70 0.09 2 2

Adult b8 2 97.24 0.12 2 2

Egg 5 69.86 2.14 2 2

M*  Nymph 0,£172.93 10.04 2 2

Adult 5o 2> 24.00 0.63 2 2
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Table 5. Continued

=0 Jgd> aals

S ygd 35 yime 3ldad
Valid number in the lis

STy el D S G
Antixenosis rank Cultivar IndexDevelopment stage c..:, 4> .Mean Standard .deviationUnweighted Weighted

Egg o 076 a 1 1

Al Nymph oy 087 a 1 1

Adult Mo, 0.78 a 1 1

Egg o 229 a 1 1

RAERNymph o 2.88 a 1 1

Adult M52 2.38 a 1 1

_ Egg «>s 38.00 a 1 1

3.00 D“;*; > Pl Nymph 04346 @ 1 1

Adult 5% 2 38.83 2 1 1

Egg > 98.78 a 1 1

NPl Nymph o5 98.47 a 1 1

Adult S 2 98,74 a 1 1

Egg o35 39.01 a 1 1

M*  Nymph ,£139.30 a 1 1

Adult e 2> 12.03 2 1 1

Egg e 0.99 0.04 5 5

Al Nymph o 099 0.03 5 5

Adult M2 095 0.08 5 5

s Egg 5 368 0.28 5 5

Coscia p AERNymph by 365 022 5 5

BO‘;‘;& 3 Adult S5 ,2>.3.40 0.56 5 5

Egg o> 49.66 1.86 5 5

4.00 S‘se’l;‘r" i Pl Nymph o5 49.47 152 5 5

L Adult JelSa 2 47.50 379 5 5

N:tanzi Egg 55 98.04 0.15 5 5

Slgy Nymph o5 98.06 0.12 5 5

Potomac Adult Ml 2 98.19 0.30 5 5

Egg «> 58.30 3.30 5 5

M#*  Nymph 0,£149.14 447 5 5

Adult el 2 16.13 212 5 1

a:Insufficient data.

34 g\f laosls:d

ruubpuc)‘p‘wd‘j‘)cj‘c.’ﬁu,e:-\.&“_)-\:-u.a:-uaMJQL&ug..:JJJAJPI }NPI ‘RAER‘M*‘AI

A o g g el 5 Ol

Al, M*, RAER, NPI and PI represent: Attraction index, Mean crowding intensity, Relative
abundance establishment rate, Non-preference index and Prevalence index, respectively.
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Fig. 4. Assessment of accuracy of. pear cultivars grouping based on antixenosis

resistance indices using canonical discriminatnt function analysis
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Table 6. Correlation coefficients vegetative characteristics and antixenosis resistance

indices of pear cultivars to pear psylla

o= Development Correlation coefficients Sees ol

Index |Stage yos d> . GS B GH CTS GOB LOB DCPS STTB NL PVB ABT HD
Egg > -0.11-0.24 0.39 -0.02 -0.53-0.14 0.39 0.24 055 -0.39-0.59 -0.30

Al Nymph 0,5 -0.27 -041 051 0.06 -0.54-025 0.38 0.29 0.66 -0.41-0.46 -0.27
Adult Je5s,2>-0.36 -0.32  0.37 0.01 -0.43-0.33 0.53 0.37 0.46 -0.21 -0.41-0.50
Egg «-0.21-035 044 0.02 -0.52-0.23 0.38 0.26 0.62 -0.39-0.58 -0.30

RAER|Nymph 0,5 -0.29 -0.39 050 0.01 -0.55-0.26 0.42 0.31 0.63 -0.49 -0.43-0.31
Adult 50,22 -041 -0.34 0.35 0.03 -0.44-0.36 0.58 0.29 0.46 -0.19 -0.34 -0.52
Egg «-0.11-0.24 0.39 -0.02 -0.53-0.14 0.42 0.27 055 -0.36-0.51-0.30

Pl Nymph o, -0.27 -041 0.52 0.04 -0.54-0.25 0.43 0.31 0.66 -0.49 -0.46 -0.27
Adult Jo56,2>-0.35-032 035 0.02 -043-033 051 035 046 -0.18-0.42-0.50
Egg s 0.23 040 -0.48 -0.04 0.50 0.25 -0.44 -0.21 -0.65 0.39 0.53 0.27

NPl |[Nymph oy 031 053 -0.57 -0.09 0.48 0.31 -0.36 -0.28 -0.72" 0.45 0.47 0.22
Adult 5o,z 042 045 -0.43 -0.08 041 0.39 -0.51 -0.30 -0.56 0.26 0.44 0.44
Egg «> 0.37 0.86™-0.51 -0.52 -0.28 040 0.25 0.29 -0.59 0.02 0.18 -0.46

M*  INymph os 042 0.90™ -.65"-0.50 -0.02 0.46 0.18 0.01 -0.85™ 0.17 0.49 -0.32
Adult 50,5~ -0.01 0.60 -0.44 -0.45 -0.26 0.09 0.58 0.28 -0.48 0.09 0.15 -.762"

.M))As.gijM}J@:Jm"Ch.ﬂ)})‘}‘slxn%‘;‘;@:%‘.&%‘.&}%‘.é
*and **: Signaificant at the 5% and 1% probability levels, respectively.

5Ol pbs e Ls luatal nd (B3 # 5 ¢ e Ja L ¢ ol sl e 0L s 5 4 PLsNPECRAER (M* Al
Al et el
(GOB) JLS 4 Li uiy CTS) a5 s gy Cmds (GH) sy osle «(B) 1545 «(GS) wi) &yt ol 55 o gy Slo gt
«NL) SCuae s1us dSTTB) Lgsl il g 555 JSCs o DCPS) GlisT 4 55 ad e K55 ((LOB) LS w s 0 Sl b
Al (HD) GV o5 6 55 658 0515 CABT) s o5 5 il 55T 0555, (PVB) asls s S (25 il by Cndpo
Al, M*,_RAER, NPI and PI represent: Attraction index, Mean crowding intensity, Relative abundance
establishment rate, Non-preference index and Prevalence index, respectively.
Vegetative characteristics are: Growth vigour (GS), Branching (B), Growth habit (GH), Trunk skin
condition (CTS), Annual branch growth (GOB), Annual branch internode length (LOB), Dominant color
of the part facing the sun (DCPS), Shape of the terminal bud tip (STTB), Number of lentils (NL), Growth
position of the vegetative bud relative to the branch (PVB), Anthocyanin pigment of the branch tip
(ABT), Hair density on the upper third part (HD)

Gla LasLs Ole s .ol ols @1,V J g Sl gzt s Sianedt | b o p
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Table 7. Correlation coefficients between leaf characteristes and antixenosis resistance

indices of pear cultivars to pear psylla

==z Development Correlation coefficients Saies ol ,»

Index |stage gid>=, LS LL LW L:W LES LTL UHMC MCD LAW PL PP DPP
Egg ~ 0.02 050 0.01 0.30 -0.31-0.66 051 0.22 0.23 -0.11-0.67* -0.67*
Al Nymph 0, 0.19 050 0.01 0.29 -0.28 -0.490.59 0.23 0.16 -0.09 -0.45 -0.49
Adult Jo86,2> 0.19 0.61 -0.090.50 -0.31-043053 0.20 0.29 -0.22 -0.43 -0.52
Egg ~ 012 0.50 0.00 0.30 -0.35-0.56 0.56 0.21 0.22 -0.14 -0.52 -0.57
RAER|Nymph 0, 0.19 052 0.00 0.33 -0.28 -0.46 0.61 0.25 0.19 -0.11-0.43 -0.47
Adult Jo86 2> 0.22 0.62 -0.100.53 -0.34-0.350.57 0.23 0.28 -0.25-0.38 -0.45
Egg ~ 0.02 050 0.01 0.30 -0.31-0.66 051 0.22 0.25 -0.11 -0.64* -0.67*
Pl Nymph «,» 0.19 050 0.01 0.29 -0.28 -0.490.59 0.23 0.11 -0.09 -0.45 -0.49
Adult Jo8,2> 0.19 0.61 -0.090.50 -0.32-043054 0.20 0.27 -0.22 -0.44 -0.52
NP Egg > -0.15-0.48 -0.01 -0.29 0.33 0.54 -0.51 -0.19 -0.18 0.14 0.51 0.55
Nymph o, -0.26 -0.45 -0.01 -0.26 0.31 0.40 -0.59 -0.19 -0.09 0.12 0.34 0.39
Adult Jo86 2> -0.26 -0.57 0.09 -0.47 0.37 0.33 -0.56 -0.19 -0.24 0.25 0.32 0.41
M* Egg > -0.54 0.31 -0.06 0.31 0.08 -0.43-0.0.1 0.29 0.61 0.05 -0.57 -0.51
Nymph 0,5 -0.47 0.21 0.03 0.17 0.31 -0.02-0.09 0.19 0.49 0.16 -0.12 -0.07
Adult 8o 2> -0.30 0.55 -0.22 0.66 -0.04-0.250.08 0.29 .69* -0.18 -0.41 -0.43

*: Signaificant at the 5% probability level. Aoy gy Jlazl o 53 s e
e L il (o (513 ¢ e pas L e ol sl e 0l s 5 4 PLNPECRAER (M* (AL A
Ao f ad (e lh 5 Ol pde
(L W) E e 0 dsb cs W) 68 50 oLL) 8, Jub (LS) 5, oS Jpbt Jols 55 65 ) Sl s
M50 MCD) acsl> o Gos (UHMOC) Vb aes asls i, (LTL) &8, 55 655 d b (LES) o, olest JSa
A5l o (DPP) &8 a3 0uels 31 57,058 8 alols «(PP) 5155 8 550 5 «(PL) 8 o5 Jsbo (LAW) Jsb ) 5oa 03
Al, M*, RAER, NPI and PI represent: Attraction index, Mean crowding intensity, Relative
abundance establishment rate, Non-preference index and Prevalence index, respectively.
Leaf characteristics are: Leaf shape (LS), Leaf length (LL), Leaf width (LW), Leaf length: width
ratio (L: W), Leaf end shape (LES), Leaf tip length (LTL), Upper half margin cut (UHMC),
Margin cut depth (MCD), Longitudinal axis waviness (LAW), Petiole length (PL), Presence of
peduncle (PP), Distance from peduncle to petiole (DPP).
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Table 8. Correlation coefficients between flower characteristics and antixenosis resistance indices of pear cultivars to pear psylla

el Correlation coefficients Sdea .1,
Index Developmentstage  ,s4>,. FBL FBle SL PS PL FT FO FF FS NS SC NP PW FOFD PL
Eogg s -0.55 -80**-0.14 -0.14 -0.06 065 031 061 -0.60 -0.55-0.72* 0.26 -0.715*-0.03 -0.63
Al Nymph o,s -0.72%-0.62 0.02 -0.14 001 073 058 0.64 -0.39-0.71*-0.64* 0.23 -0.55 0.19 -0.77*
Adult Mo,z 053 -0.62 0.09 -0.15 0.03 048 043 0.69* -043 -0.55 -0.65 0.33 -049 0.09 -0.62
Egg s -0.69*-0.10*-0.04 -0.13 0.00 0.67 050 0.65* -0.49 -0.63 -0.69* 0.24 -0.63 0.08 -0.71*
RAER Nymph .,» -0.75*-0.61 0.03 -0.17 001 0.69 057 064 -0.38-0.71*-064 0.26 -0.53 0.19 -0.75*
Adult M6 .o,2> -0.61 -0.56 0.13 -0.17 0.04 046 048 0.71* -0.36 -0.57 -0.59 0.34 -043 0.13 -0.63
Egg s -0.53 -80**-0.14 -0.14 -0.06 065 037 061 -0.60 -0.55 -.73* 0.26 -.715*-0.03 -0.63
Pl Nymph o, -0.71*-0.62 0.02 -0.14 001 073 059 063 -0.39-0.71* -.65* 0.23 -055 0.19 -0.77*
Adult M o2 052 -0.62 0.09 -0.15 0.03 048 047 0.69* -043 -055 -0.63 0.33 -049 0.09 -0.62
NP Egg - 0.68* 0.68*0.01 0.10 -0.02 -0.70 -0.13 -0.68* 045 0.65 0.71* -0.21 0.61 -0.13  0.75*
Nymph o,» 0.81** 0.54 -0.10 0.08 -0.07 -0.77* -0.69* -0.68* 0.27 0.75* 0.62 -0.16 0.47 -0.30 0.85**
Adult Moz~ 0.69* 053 -0.17 0.11 -0.08 -0.56 -0.57 -0.72* 0.30 0.63 0.58 -0.26 042 -022 0.73*
M* Egg o> 0.65*-0.49 -0.54 -0.47 -0.44 -0.88** -0.76* -0.29 -0.73* 0.42 -0.02 059 -0.40 -.80** 0.68*
Nymph o, 0.81**-0.02 -0.40 -0.39 -0.47 -0.88** -0.84**-0.59 -0.37 0.62 0.28 0.57 0.02 -0.76* 0.92**
Adult b8 o,2> 039 -043 -025 -046 -0.31 -0.67 -0.46 0.00 -0.59 0.24 -0.08 0.69* -0.27 -0.56 0.44

*and **: Signaificant at the 5% and 1% probability levels,

respectively.
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Al, M*, RAER, NPI and PI represent: Attraction index, Mean crowding intensity, Relative abundance establishment rate, Non-preference index and
Prevalence index, respectively.
Flower characteristics are: Flower bud location (FBL), Flower bud length (FBIe), Sepal length (SL), Petal size (PS), Pterygium length (PL), Flowering
time (FT), Flowering order (FO), Flowering frequency (FF), Flower size (FS), Number of sepals (NS), Sepal color (SC), Number of petals (NP), Petal
width (PW), Fully opened flower diameter (FOFD), Pedicle length (PL)
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Table 9. Correlation coefficients between fruits characteristics and antixenosis

resistance indices of pear cultivars to pear psylla.

el Correlation coefficients Soes ol 5
Index Development stage ,s4>,. L MD L:D TL TT FF RT W \
Egg «>-0.57 0.52-0.25 -0.35-0.27 -0.65 -0.47 -0.27 0.39
Al Nymph o,5-0.57 0.45-0.36 -0.32-0.09 -0.63 -0.35 -0.04 0.52
Adult b0 ,2>-0.47 0.37-0.24 -0.49-0.14-0.57 -0.49 -0.12 041
Egg «-0.59 0.45-0.30 -0.34-0.17 -0.65 -0.41 -0.14 0.46
RAERNymph o,5-0.53 0.43-0.33 -0.33-0.07 -0.63 -0.35 -0.05 0.49
Adult b ,2>-0.43 0.31-0.22 -0.49-0.08 -0.57 -0.45 -0.07 0.40
Egg «-0.57 0.52-0.25 -0.35-0.27 -0.65 -0.47 -0.27 0.39
Pl |Nymph o,5-0.57 0.45-0.36 -0.32-0.09 -0.63 -0.35 -0.04 0.52
Adult b0 ,2>-0.47 0.37-0.24 -0.49-0.14-0.57 -0.49 -0.12 041
Egg > 0.62 -0.44 0.34 0.330.14 0.65 0.38 0.10 -0.50
NP1 Nymph o, 0.61-0.40 0.43 0.290.01 0.62 0.26 -0.08 -0.59
Adult 85,25 051 -0.32 0.32 0.450.03 0.58 0.38 -0.01 -0.48
Egg «> 0.45 0.16 0.68"-0.21-0.50-0.03 -0.57 -0.85""-0.65
M*  Nymph s, 0.69°-0.09 0.69"-0.13-0.35 0.36 -0.28 -0.58 -0.74"
Adult 56 2> 0.40 0.12 0.55 -0.45-0.32-0.13 -0.65 -0.65 -0.48

*: Signaificant at the 5% probability level.
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Al, M*, RAER, NPI.and Pl.represent: Attraction index, Mean crowding intensity, Relative abundance
establishment rate, Non-preference index and Prevalence index, respectively.

Fruit characteristics are: Length (L), Maximum diameter (MD), Length: diameter ratio (L: D), Tail length
(TL), Tail thickness (TT), Flesh firmness (FF), Variation in ripening time (RT), Weight (W), Volume (V).
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Fig. 5. Formation process of antixenosis. resistance in pear cultivars to pear psylla in

host-finding and host-accepting stages b?‘qdult, egg and nymph, respectively.
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ABSTRACT
Latifian, M., Abdollahi H., and Ghaemi, R. 2023. Antixenosis resistance of pear cultivars to pear psylla
[(Cacopsylla pyricola (Foerster)] under the environmental conditions of Karaj in Iran. Seed and Plant, 39,
pp. - (In Persian).

Pear psylla [(Cacopsylla pyricola (Foerster)] is one of the most important pests
affecting pear production. The main purpose of this research was to investigate the
resistance of pear cultivars. to pear psylla for recommendation in integrated pest
management and national pear breeding programs. This research was carried out using
randomized complete block design with foure replications in Kamalshahr research
station in Karaj, Iran, in four growing seasons from 2019 to 2023. Nine pear cultivars;
Boheme, Shah Mieveh, Natanzi, Sebri, Dargazi, Louis Bonne, Harvest Queen, Potomac
and Coscia. Data about psyllids population at different stages; eggs, nymphs, and dult,
was collected and recorded at the peak of its activity, i.e., from early February to
November, every seven days. Antixenosis resistance indices included; attraction index,
mean crowding intensity, relative abundance establishment rate, non-preference index
and.prevalence index of eggs, nymphs and adults were calculated. Tree characteristics;
form, one year old branches growth, leaves, flowers and fruits were examined. The
results showed that the most resistant cultivars to pear psylla were; Cosia, Boheme,
Sabri, Natanzi and Potomac. Atteraction index was 0.99, 0.99 and 0.95, crowding
intensity index was 58.30, 149.14 and 16.13, relative establishment rate was 3.68, 3.65
and 3.40 for egg, nymph and adult stages, respectively. Non-perference index was
98.04, 98.06 and 19.98 and the prevalence index was 49.66, 49.47 and 4750 for egg,
nymph and adult stages, respectively.

Keywords: Pear, Psylla, Host finding, Host acceptance, Cultivar sensitivity.
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Introduction

Current management practices are sufficient to effectively control pear psylla
(Murray et al., 2021). In many countries, collections of pear cultivars have been
established in some important pear-growing areas with a wide range of cultivars of
national, local and foreign origin to evaluate resistance to diseases and pests (Braniste
and Militaru, 2007). Antixenosis resistance of pear cultivars to pear psylla has been
described with non-preferential egg laying. It has also been found that this type of
resistance mechanism affects the size of the initial nymph population (Bell and Puterka,
2003). The main goal of this research was to investigate the details of the host
preference and resistance mechanism of nine pear cultivars to pear psylla for
recommendation in integrated pest management and national pear breeding programs.

Materials and Methods

This research was carried out using randomized complete block design with foure
replications in Kamalshahr research station in Karaj, lran, in four growing seasons from
2019 to 2023. Nine pear cultivars; Boheme, Shah.Mieveh, Natanzi, Sebri, Dargazi,
Beiruti (Louis Bonne), Harvest Queen, Potomac and Coscia. Data about psyllids
population at different stages; eggs, nymphs, and dult, was collected and recorded at the
peak of its activity, i.e., from early February to November, every 7 days. Antixenosis
resistance indices included;. attraction index, mean crowding intensity, relative
abundance establishment rate, non-preference index and prevalence index of eggs,
nymphs and adults were calculated. Tree characteristics; form, one year old branches
growth, leaves, flowers and fruits were examined. After testing normality of the data
Kolmogorov-Smirnov test, analysis .0f variance was performed based on priciples of
random complete block design using IBM SPSS Statistics 27.0.1.0 software. For
grouping pear cultivars based on the level of sensitivity to pear psylla, cluster analysis
was employed.. The relationship between characteristics of pear cultivars and
antixenosis resistance indices was studied using correlation analysis. Factor analysis
was performed to identify unobservable effective combined factors on resistance
mechanism based on sets of observable indices. The accuracy of cluster analysis method
was examined using linear discriminant analysis (LDA), normal discriminant analysis
(NDA), or discriminant function analysis and Fisher's linear discriminant analysis.

Results and Discussion

Shah Miveh pear cultivar was the most sensitive cultivar to pear psylla. The most
resistant cultivars to pear psylla were; Coscia, Boheme, Sebri, Natanzi and Potomac.
Increase in host antixenosis properties based on reduction of attraction index led to
increase in the time spent in egg-laying activities, decrease in the egg-laying rate, and as
its consequences, decrease in attractiveness of the host for egg-laying in resistant pear
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cultivars. In host-finding stage, adult psylla must randomly search in a habitat until it
finds one of the important stimuli for selection of pear cultivars.

Morphological stimuli of pear cultivars for host-finding include different growth
characteristics of the tree, flower, leaves and availability of host. Pear cultivars resistant
to pear psylla can be good alternatives to chemical control and manage the pest. It has
been reported that the genetic control of resistance to pear psylla is polygenic trait
(Dondini et al., 2015). This genetic mechanism reduces the possibility of the emergence
of resistant biotypes of the pest, and rewards investing in development and use of
resistant pear cultivars to psylla in integrated pest management and control. This
approach is very important and eco-friendly.
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