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1. Plant Resistance Index
2. Anderson-Darling
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3.Cluster analysis
4 . Unweighted Pair Group Method Analysis
5. Jacard
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Table 1. Analysis of variance for rasistance indices (numbers in the table are mean of
squares for each of indises).

S.0.V (df) Antibiosis Antixenosis Tolerance
Genotype 9 5927 17.197 2937
Block 2 0.62"™ 3.69" 0.15™
Error 98 0.70 0.80 0.20
(CV) - 15.34 26.71 17.27

oY g o lo0 Jlaiml mhaw 5o lo g o 4y s g
*** Significant at 5% & 1%, respectively, ns: non significant
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Table 2. Mean Comparison of resistance indises in Navy bean genotypes using
Duncan’s multiple range test at the 0.05 probability level.

Row Genotype code Antixenosis Antibiosis  Tolerance
1 3.33 grstu 5.67 cde 1.8 klmn
2 5.00 Imnop 4.67 defgh  2.00 ijklm
3 033y 1233 a 2.00 ijklm
4 3.00 rstu 3.33 ghijk 1.90 jklm
5 5.33 klmno 0.67 mno 3.00 efgh
6 1.33 vwxy 5.00 cdefg 530a
7 2.67 stuv 0.67 mno 2.80 fghij
8 14.67 b 1.67 kilmno 3.00 efgh
9 1.00 wxy 6.67 be 3.20 defg
10 5.67 jklmn 4.00 efghi 2.00 ijklm
11 1.00 wxy 4.67 defgh  3.67 bedef
12 5.67 jklmn 0.33 no 3.30 cdefg
13 2.67 stuv 1.00 mno 1.70 Imn
14 7.67 fgh 0.33 no 3.20 defg
15 4.00 opqrs 3.67 fghij 3.80 bede
16 4.67 mnopq 4.00 efghi  2.43 ghijkl
17 0.67 xy 6.00 cd 2.70 ghijk
18 2.33 tuvw 6.00 cd 2.13 hijkl
19 2.67 stuv 8.00b 1.90 jklm

20 6.33 hijkl 4.67 defgh 1.90 jklm
21 4.33 nopqr 0.00 o 1.10 mn

22 4.67 mnopq 3.00 hijkl 2.00 ijklm
23 10.00 de 1.33 Imno 2.30 hijkl
24 6.00 ijklm 4.00 efghi  2.00 ijklm
25 13.33 be 3.00 hijkl 2.70 ghijk
26 6.67 hijk 2.33 ijklm  2.50 ghijkl
27 1.33 vwxy 2.00 jklmn  2.00 ijklm
28 7.67 fgh 0.33 no 2.70 ghijk
29 5.67 jklmn 1.33 Imno 2.30 hijkl
30 8.67 ef 3.67 fghij 1.90 jklm
31 2033 a 1.00 mno 2.20 hijkl
32 5.67 jklmn 1.33 Imno 2.10 ijkl

33 1.33 vwxy 2.00 jklmn  2.20 hijkl
34 12.67 ¢ 5.00 cdefg 2.90 fghi

e day dzas )0 Jadz dalol
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Row Genotype code Antixenosis Antibiosis  Tolerance
35 14.00 be 4.00 ijklm  2.00 ijklm
36 1.33 vwxy 0.00 ghijk  2.70 ghijk
37 2.00 uvwx 4.00 efghi 4.20b
38 3.00 rstu 6.67 be 3.00 efgh
39 7.00 ghij 4.67 defgh  1.90 jkim
40 3.67 pqrst 5.33 cdef 3.20 defg
41 8.33 fg 2.33ijklm  2.00 ijklm
42 10334 333 ghijk  4.00 bed
43 5.00 Imnop 1.00 mno 1.10 mn
44 7.33 fghi 3.00 hijkl 570 a
45 1.00 wxy 4.67 defgh 3.00 efgh
46 1.00 wxy 2.33 ijklm 4.40b
47 0.00'y 4.67 defgh 1.00 n
48 0.67 xy 1.33 Imno 4.10 be
49 14.00 Be 1.33 Imno 2.00 ijklm
50 6.00jkIm 5.33 cdef 1.70 Imn

s Ao 50 0 Jlaiol e jo jls coe BB a8l g o y0 alie B> L le .Sl -
- Means by the uncommon letter in each column are significantly different, at the 0.05 probability level.
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Table 3. Pearson correlation between Plant Resistance Index- and resistance

indises.
Mechanism Antibiosis Antixenosis Tolerance
Antibiosis
Antixenosis 0.32"
Tolerance -0.094" -0.051™

(PRI) -0.48° -0.44" -0.155™

Slegxe mélg doy0 O Jls| mhav )5 o g o 5 4 s g
*, ns : Significant at 5% & non significant , respectively
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Table 4. Plant Resistance Index for Navy bean genotypes as downward.

Row  Genotype Gegg?épe Antibiosis Antixenosis  Tolerance PRI
1 41151 36 1.328 2.000 0.735 1.951
2 41121 21 1.041 2.000 0.820 1.708
3 41188 47 2.000 0.894 0.829 1.483
4 41190 48 1.458 1.212 0.696 1.230
5 41113 13 1.157 1.274 0.778 1.146
6 41107 7 1.157 1.354 0.731 1.145
7 41127 27 1.328 1.107 0.763 1.121
8 41133 33 1.328 1.107 0.754 1.108
9 41112 12 0.971 1.524 0.716 1.060
10 41158 43 0.989 1.274 0.820 1.033
11 41178 46 1.385 1.072 0.690 1.025
12 41128 28 0.896 1.524 0.735 1.003
13 41114 14 0.896 1.524 0.719 0.982
14 41105 5 0.989 1.354 0.725 0.971
15 41161 45 1.385 0.894 0.725 0.898
16 41117 17 1.458 0.843 0.735 0.894
17 41132 32 0.971 1.212 0.758 0.892
18 41129 29 0.971 1.212 0.749 0.882
19 41111 11 1.385 0.894 0.705 0.874
20 41103 3 1.609 0.667 0.763 0.818
21 41109 9 1.385 0.808 0.719 0.804
22 41152 37 1.229 0.934 0.694 0.797
23 41106 6 1.328 0.879 0.673 0.786
24 41122 22 1.019 1.006 0.763 0.782
25 41118 18 1.195 0.834 0.773 0.771
26 41123 23 0.832 1.212 0.749 0.756
27 41126 26 0.931 1.072 0.742 0.740

Ay dzxas )0 Jgdz dalol



YYAQ 50l oF o)lads (pgo ol ¢ S350l S \YY
¥ Jgaz aaldl
Row  Genotype G?é)é)épe Antibiosis  Antixenosis  Tolerance PRI
28 41101 1 1.107 0.847 0.773 0.724
29 41156 41 0.878 1.072 0.763 0.718
30 41115 15 1.059 0.954 0.703 0.710
31 41116 16 1.019 0.934 0.746 0.710
32 41103 49 0.752 1.212 0.763 0695
33 41102 2 1.004 0.894 0.763 0.685
34 41119 19 1.157 0.765 0.767 0.679
35 41155 40 1.079 0.865 0.719 0.671
36 41153 38 1.131 0.808 0.725 0.662
37 41110 10 0971 0.934 0.725 0.658
38 41120 20 0.946 0.894 0.767 0.649
39 41124 54 0.958 0.934 0.725 0.649
40 11867 50 0.958 0.865 0.778 0.645
41 41131 31 0.667 1.274 0.754 0.640
42 41130 30 0.866 0.954 0.767 0.634
43 41104 4 1.131 0.730 0.767 0.634
44 41154 39 0.920 0.894 0.767 0.631
45 41108 8 0.74 1.147 0.725 0.615
46 41159 44 0.909 1.006 0.667 0.610
47 41157 42 0.825 0.982 0.698 0.556
48 41125 25 0.764 1.006 0.735 0.564
49 41146 35 0.747 0.934 0.763 0.532
50 41134 34 0.775 0.879 0.728 0.496
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Figure 1. Dandrogram pattern of 50 Navy bean genotypes based on UPGMA (Unweighted Pair
Group Method Analysis) and Jaccard’s coefficients related to antibiosis, antixenosis and tolerance
components.
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Abstract

In order to evaluate the resistance mechanism of Navy Bean (Phaseolus
vulgaris L.) to two-spotted spider‘mite (Tetranychus urticae Koch), an experiment
was conducted in greenhouse conditions during 2009-2010. Efficient mechanism
of resistance including antibiosis, antixenosis and tolerance of 50 genotypes of
navy bean was evaluated using standard greenhouse tests. All experiments
followed a complete randomized design (CRD) with 3 replications and 50
treatments (Genotypes). Analysis of variance and mean values comparison using
the Duncan procedure showed that there was a significant difference between
three mechanisms of resistance in 50 genotypes at 5 % level. The most response
of antibiosis was seen in genotype numbers 41188, 41103, 41117, 41190, 41109,
41111, 41161, 41178, 41106, 41127, 41133 and 41151. Genotype numbers
41188, 41121, 41158, 41113, 11867 and 41101 were the most resistant genotypes.
16 genotypes showed the most response of antixenosis. Appraising the Plant
Resistance Index (PRI) by using the reverse product of values of resistance
mechanisms and genotype numbers 41151 and 41134 showed the highest and
lowest values, respectively. Our results show that genotype numbers 41151,
41121 and 41188 have the most potential of resistance to this pest with antibiosis
and antixenosis as the principal mechanisms of resistance.

Key words: Navy bean, two-spotted spider mite, antibiosis, antixenosis,
tolerance, resistance
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