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Tablel- Analysis of variance of studied traits in common bean (Phaseolus vuigaris 1.) lines
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Table 2. Comparison of means of traits in different bean lines

&g gl sls RV SURWIN b 59 w2500+ G 39, w2 ,38+ U 59, s
Plant height OO Germination Jol5" Sy GBI XNy T o
reatment
(cm) Index of germination (%) Day to maturity Day to podding Day to flowering
42.9536¢def 1340bcde 86.39cdefgh 132.7ab 71abcde 59.67abc 1
46.4515¢cd 1501ab 97.08ab 135a 72abced 58.67abcde 2
44.157cde 1378abced 94.38abcd 135a 68.33abcde 60.33ab 3
53.7032ab 1392abed 87.78bcdefg 135a 73abc 60.33ab 4
44.6684cde 1392abced 92.71abede 135a 63bcde 58.33abcde 5
35.4813hi 1338bcde 91.04abcde 107d 63bcde 56.33bcdefg 6
40.9261defg 1225def 85.69cdefgh 127.7abcd 74.33ab 56cdefg 7
43.1519cdef 1354abcde 95.21abc 112.3bed 66.33abcde 54.67efg 8
39.1742efgh 1230def 90.21abedef 107.7d 60de 56.33bcdefg 9
35.0752hi 1306bcde 92.92abcde 108.7cd 65bcde 55.67cdefg 10
35.9749ghi 1365abed 91.04abcde 103.3abc 65bede 59.33abed 11
34.914hi 1477abc 94.44abcd 123abced 62cde 58.67abcde 12
36.2243gh 1244de 85.14defgh 135a 64bcde 59.33abced 13
31.4775j 1034ghi 79.38gh 132.7ab 64.33bcde 55.67cdefg 14
30.4789j 1041fghi 83.54efgh 125.3abed 65bcde 57.33bcdefg 15
37.8443fgh 1417abced 89.03bedef 115abed 59.33e S4fg 16
42.5598cdef 1291cde 84.58defgh 130.3abc 62cde 58abcdef 17
35.3183hi 1021Hi 79.17h 108d 62.67bcde 53.33g 18
28.9734jk 868.3i 64.381 125abced 65.33bcde 54.67efg 19
38.9942¢efgh 1550a 99.03a 135a 73.33abc 61.67a 20
43.2514cdef 1384abcd 93.54abcd 135a 73.33abc 58abcdef 21
42.1697cdef 1288cde 88.06bcdefgh 128abcd 63.33bcde 57.67abedef 22
45.1856¢d 1270cde 89.38abcdef 135a 74.33ab 59abced 23
48.1948bc 1239de 87.78bcdefg 135a 78a 59abced 24
58.6138a 1147efgh 81.04fgh 135a 74.33ab 57.67abcdef 25
53.7032ab 1247de 91.88abcde 135a 73.33abc 58.33abcde 26
48.3059bc 1258de 83.33efgh 132.7ab 67abcde 57.67abcdef 27
29.9916j 1403abcd 92.92abede 118abed 59 55.33defg 28
29.0402jk 1354abcede 87.50bcdefgh 117.3abcd 73.33abc 58.33abcde 29
25.6448k 1219defg 83.19efgh 106.3d 60de S56cdefg 30

il o 70 Jlozml gl 50 5Sils sl bl 1 (g)lo sime pae Bauao Ll (gt B 40 aline By,
Means by the common letter in each column are not significantly different according Duncan's multiple range test (p<0.05).
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Table 2. Continued

Al dlasy

WL slowy

o & o wlodes 039 o) om IS ) 69 S o
Seed yield 100 seed weight e o digs yo Plants spread Plants spread on )
Treatment
(Kg/h) @® Seed no. per pod  Pod no. per plant between rows (cm) row (cm)
1816bcdefgh 44.15cdefg 2.699bcdef 10.33bcde 39.43defghi 31.7687cdefg 1
2419abcedef 49.54bcde 2.733bedef 8.800cdef 43.03cde 31.9154cdefg 2
2907abcd 49.15bcde 2.787bcdef 10.57bcde 41.40cdefg 32.7341cde 3
2346abcdef 45.41bcdef 2.824bcdef 6.467¢ef 44.47cd 33.9625bcd 4
3251ab 48bcde 2.974bcdef 11.73abede 43.80cde 32.6588cde 5
2787abced 40.21efgh 2.340defg 13.23abc 31.97k 26.0615jj 6
2230abcdefg 47.50bcde 2.625bcdefg 10.80bcde 37.63efghijk 29.4442defghi 7
2232abcdefg 45.04cdef 2.532cdefg 10.33bcde 38.13defghijk 28.3139fghij 8
1637cdefgh 33.30h 4.688a 10.13bcdef 36.43fghijk 27.7971ghij 9
1815bcdefgh 37.21fgh 3.606b 10.80bcde 34.27hijk 27.4157hij 10
2575abced 42.77defg 3.035bcde 12.27abed 33.30ijk 22.5944k 11
2714abced 44.97cdef 2.822bcdef 16.93a 32.37jk 25.7632ij 12
2427abedef 47.73bcde 2.730bcdef 12.83abc 35.30ghijk 28.3139fghij 13
1390defgh 40.21efgh 2.305defg 13.03abce 38.20defghijk 29.3765efghi 14
932.1fgh 35.73gh 1.977fg 10.33bcde 34.43hijk 25.9418ij 15
1480cdefgh 46.09bcdef 2.144efg 15ab 36fghijk 27.9898ghij 16
1807bcdefgh 35.73gh 2.863bcdef 14.50ab 38.70defghij 29.0402efghi 17
797gh 53.03abce 2.265defg 8.933cdef 40.10defgh 32.8852cde 18
391.6h 46.85bcde 1.649¢g 4.967f 37.43efghijk 30.903cdefgh 19
2750abced 40.33efgh 2.988bcdef 11.23bcde 40.47defgh 30.2691cdefgh 20
3177ab 52.65abc 3bcedef 12.90abe 50.53b 34.8337bc 21
2339abcdef 46.21bcdef 2.665bedef 11.27bcde 39.53defghi 33.1131cde 22
2518abcde 48.17bcde 2.788bcdef 12.80abc 37.90defghijk 27.1644hij 23
3539a 58.39a 3.233bcd 9.733bcdef 47.50bc 40.6443a 24
3291ab 51.28abced 3.420bc 8.867cdef 39.70defghi 32.8095cde 25
2970abc 54.45ab 3.096bcde Tdef 42.23cdef 33.037cde 26
2497abcde 48.40bcde 3.560bc 8.433cdef 42.40cdef 32.2849cdef 27
2497abcde 40.65efgh 3.568bc 12.50abe 33.37ijk 25.1768jk 28
1476cdefgh 46.74bcde 2.256defg 8.833cdef 56.40a 38.0189ab 29
1033efgh 46.79bcde 2.737bcdef 6.4ef 39.87defghi 33.037cde 30
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Means by the common letter in each column are not significantly different according Duncan's multiple range test (p<0.05).
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Table 3. Coefficient correlation of studied traits in common bean (Phaseolus vulgaris L.) lines
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weight . per spread on . .
2! plant between row maturity  podding
Trows
1 PO ool b 59,
Day to flowering
1 0.530%* (SPODIE o100+ U 39,
Day to podding
1 0596%F  0.712%* Jol8 Ty 6 39
Day to maturity
D e 0 5O
1 0055 0.123 0.419* oTE
(/.) Germination
1 0.887%+ 0.131 0.109 0.501%* et
Index of germination
1 0231 0237 0588** 0593 0432 Gy el
Plant height
1 0368*  -0052 0.124 0288 0563 0224 B0 59 iy by
Plants spread on row
1 0.883* 0294 0.125 0.047 0317 0.594%+ 0302 ) o g S
Plants spread between rows
1 0383 0499% 0161 0.406% 0.410% 0004 0326 0.041 Gy 9 Bl slasi
Pod no. per plant
1 0029 0026 0031 0355 0299 0.404* 0.001 0010 0202 U o alo slass
Seed no. per pod
1 0145 0309  0533F  0666%* 0450 0034 0.068 0376*  0.536%* 0.116 ke oo
100 seed weight
1 0389% 0454 0265  0.183 0.177  0649%*  0.577%* 0.617%* 0.521%% 0445+ 0.566+* :‘:;”_'L"‘ld
eed yiel

* and **: Significant at 5 and 1% levels, respectively
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Fig. 1. Dendrogram of quantitative traits of studied bean genotypes using Ward method
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Table 4. Specific values of the principal components studied traits of bean lines on the base of correlation matrix

(o w28 039 e wuay o9 slie 4ilge 0ylouds
Cumulative % Specific value % Specific value Component no.
37.761 37.761 4.531 1
63.131 25.370 3.044 2
72.687 9.556 1.147 3
81.342 8.655 1.039 4
87.929 6.587 0.790 5
91.799 3.870 0.464 6
94.441 2.642 0.317 7
96.769 2.328 0.279 8
97.929 1.161 0.139 9
98.872 0.943 0.113 10
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Table 5. Characteristic vectors and coefficient of determination of studied traits on the base of correlation matrix
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Day to flowering
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Index of germination
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Table 6. Values of the first four components outcome of traits evaluated in studied bean lines
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230.992 224.606 1045.978 1093.29 1
209.616 204.214 1274.52 1350.245 2
109.756 199.059 1353.783 1497.517 3
178.457 220.646 1204.984 1303.18 4
71.293 192.019 1451.26 1621.853 5
111218 247916 1312.921 1421.697 6
142.966 183.102 1107.252 1214.381 7
184.732 228.73 1168.124 1235.511 8
216.665 248.63 961.73 985.861 9
221.656 231.181 1040.383 1066.982 10
145.831 203.904 1267.257 360.975 11
167.36 233212 1353.289 1432.006 12
126.114 176.053 1171.267 1286.224 13
189.261 160.095 805.867 863.274 14
247.524 180.645 691.444 695.444 15
300.841 267.041 994.847 972.351 16
216.12 212.466 1028.843 1070.168 17
258.455 245.105 636.307 644.353 18
257.141 154.526 458.908 465.519 19
186.559 218.932 1389.031 1475.159 20
81.99 194.875 1423.435 1601.084 21
150.462 198.407 1164.531 1265.849 22
120.758 179.355 1206.167 1333.311 23
-13.531 143.855 1452.264 1706.004 24
22.54 121.198 1352.269 1591.705 25
54.649 163.081 1310.839 1499.032 26
117.131 181.808 1189.36 1322.205 27
160.666 224.691 1283.241 1358.306 28
290.446 258.989 953.302 971.489 29
296.004 240.898 784.795 765.89 30
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Abstract

Assessment of different plant genetic resources clarifies genetic variation and makes it possible to apply
them in plant breeding programs. In this experiment, 27 selected lines of common bean (Phaseolus vulgaris
L.), one local landrace and two conventional bean cultivars (Talash and COS-16 as controls), sown using
randomized complete block design with three replications in the Research Farm of University of Zanjan in
2009. Results of analysis of variance showed significant differences among all tested genotypes (P< 0.01).
There was a close agreement in grouping results of cluster analysis and principle component analysis. The
principal component analysis showed that first four components explained 81% of the total variation. For the
first component, traits including days to 50% podding, plant height and grain yield justified the most
variation, and for the second component, emergence percentage and emergence index justified the maximum
justified coefficient of determination. For the third component, days to full maturity, and for the fourth
component, number of seed per pod showed the most variance. It was concluded that lines number 24, 21, 5
and 20 had higher values compared to other genotypes.
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