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Table 1. Average density, dry weight and of dominance (%) of different weed species
o, ke b b gl RIS ()eS15 Sike EERSS (NS5 o Sike S 05 ke S oo
") (g e 5365 ™ (e 263 (e 2 p5)
Row Scientific name Persian name Frequency Average density (1) Frequency Average density Dry weight Dominance (%)
(o) (D) (plant m”) @ (2) (plant m”) (gm”

1 Chenopodium album o daku 96.93 71.260 95.83 78.0 61.538 34.71
2 Amaranthus albus odbsl g & 26 95.91 120.080 72.44 69.0 11.553 6.51
3 Amaranthus blitoides odbwsl g & 26 83.67 22.200 22.44 11.0 3.013 1.69
4 Acroptilon albus 4l 19.38 1.140 17.34 1.5 8.664 4.88
5 Fumaria sp. o5l 44.89 5.020 1.02 0.5 0.882 0.04
6 Solanium nigrum Gt 4591 55.100 36.73 27.0 6.126 345
7 Polygonim aviculare A s Cale 89.79 44.408 87.75 32.0 38.902 21.94
8 Anchosa ovata 058 13.26 0.770 4.02 0.3 0.951 0.53
9 Papaver dubium slas 17.34 0.930 9.18 0.7 6.490 3.66
10 Convolvulus arvensis sl e Sony 66.32 7.420 40.81 5.1 17.910 10.10
11 Sonchus arvensis R 73.46 11.340 43.87 7.0 8.045 4.53
12 Setaria viridi Sags 59.18 11.750 22.44 8.0 2.597 1.46
13 Arundo arenaria 22.44 0.122 17.34 2.0 11.360 6.40
14 Plantago major 3.06 0.040 - - - -
15 Cirsium arvensis 1.02 1.430 - - - -
16 Erysimum officinale 19.38 0.122 - - - -
17 Vaccaria grandiflora 3.06 2.040 - - - -
18 Malva rotundi g 5.10 0.204 - - - -
19 Raphanus raphanistrum Sy e 2.04 0.122 - - - -
20 Xanthium strumarim S5 4.08 0.163 - - - -
21 Euphorbia heteraden 7.14 0.367 - - - -
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Table 2. Estimation of weed tolerance indices based on average seed yield of chickpea
genotypes in weed-free and weedy conditions

Genotype Genotype code Yp Ys MP GMP HARM STI SSI TOL Ccv Yr
No.
1 12-60-31-C 315.785 93.200 204.492 171.555 143.923 0.273 1.463 222.585 238.825 0.705
2 FLIP-93-31-C 360.020 131.830 245.925 217.856 192.991 0.440 1.315 228.190 173.094 0.634
3 FLIP -94-28-C 343.665 192.060 267.862 256.913 246.411 0.612 0.915 151.605 78.936 0.441
4 FLIP -95-47-C 379.400 154.560 266.980 242.157 219.642 0.544 1.230 224.840 145.471 0.593
5 FLIP -98-188-C 242915 100.530 171.722 156.270 142.208 0.226 1.216 142.385 141.634 0.586
6 FLIP -98-162-C 457.465 163.040 310.252 273.103 240.401 0.692 1.335 294.425 180.584 0.644
7 FLIP -98-35-C 271.765 127.020 199.392 185.794 173.124 0.320 1.105 144.745 113.954 0.533
8 FLIP -98-160-C 349.200 182.800 266.000 252.654 239.976 0.592 0.989 166.400 91.028 0.476
9 Beivenich 372.670 230.390 301.530 293.018 284.746 0.796 0.792 142.280 61.756 0.382
10 Jam 239.940 72.960 156.450 132.310 111.895 0.162 1.444 166.980 228.865 0.696
11 SEL 93 TH 24-24-60 353.400 171.640 262.520 246.287 231.059 0.562 1.067 181.760 105.896 0.514
12 ILC-8262 368.420 176.470 272.445 254.980 238.636 0.603 1.081 191.950 108.772 0.521
13 SEL 93 TH 24-24-69 265.960 112.160 189.060 172.714 157.781 0.277 1.200 153.800 137.125 0.578
14 SEL TH 24477 370.320 147.410 258.865 233.643 210.878 0.506 1.249 222910 151.218 0.602
15 SEL 95 TH-1716 269.155 251.400 260.277 260.126 259.975 0.627 0.136 17.7550 7.062 0.066
16 FLIP-93-255-C 265.075 132.910 198.992 187.699 177.047 0.327 1.035 132.165 99.439 0.499
17 FLIP-98-108-C 334.400 107.820 221.110 189.882 163.064 0.334 1.406 226.580 210.146 0.678
18 ILC-482 248.85 229.770 239.310 239.120 238.930 0.530 0.159 19.080 8.304 0.077
19 FLIP 00-150-C 371.160 177.320 274.240 256.543 239.987 0.610 1.083 193.840 109.316 0.522
20 FLIP 98-3 569.240 253.450 411.345 379.834 350.737 1.338 1.151 315.790 124.597 0.555
21 FLIP 00-19-C 399.680 157.230 278.455 250.682 225.680 0.583 1.259 242.450 154.201 0.607
22 FLIP-99-61-C 420.240 224.040 322.140 306.840 292.266 0.873 0.969 196.200 87.574 0.467
23 FLIP 88-85-C 305.450 157.540 231.495 219.364 207.869 0.446 1.005 147.910 93.888 0.484
24 FLIP-02-15-C 246.000 96.600 171.300 154.154 138.725 0.220 1.260 149.400 154.659 0.607
25 FLIP 01-39-C 250.080 123.240 186.660 175.556 165.112 0.286 1.052 126.840 102.921 0.507
26 FLIP 01-33-C 331.120 172.360 251.740 238.897 226.709 0.529 0.995 158.760 92.109 0.479
27 FLIP 02-21-C 342.840 156.235 249.537 231.438 214.651 0.497 1.129 186.605 119.439 0.544
28 FLIP 00-24-C 353.420 214.790 284.105 275.520 267.194 0.704 0.814 138.630 64.542 0.392
29 FLIP 97-8-C 226.480 179.700 203.090 201.738 200.396 0.377 0.429 46.780 26.032 0.206
30 ILC-3182 433.900 137.980 285.940 244.682 209.378 0.555 1.415 295.920 214.466 0.682
31 FLIP 97-49-C 257.290 134.150 195.720 185.783 176.351 0.320 0.993 123.140 91.793 0.479
32 FLIP 97-265-C 300.450 140.890 220.670 205.743 191.827 0.392 1.102 159.560 113.251 0.531
33 FLIP 99-34-C 166.960 100.700 133.830 129.664 125.629 0.156 0.823 66.260 65.799 0.397
34 ILC-588 340.400 179.440 259.920 247.146 235.001 0.566 0.981 160.960 89.701 0.473
35 FLIP 98-141-C 275.805 187.280 231.542 227.272 223.081 0.479 0.666 88.525 47.269 0.321
36 FLIP 98-117-C 462.000 169.830 315915 280.110 248.363 0.728 1.312 292.170 172.037 0.632
37 FLIP 00-40-C 285.480 144.900 215.190 203.386 192.230 0.384 1.022 140.580 97.019 0.492
38 FLIP 98-215-C 332475 259.920 296.197 293.967 291.754 0.801 0.453 72.555 27914 0.218
39 FLIP 00-20-C 194.200 158.560 176.380 175.477 174.580 0.285 0.381 35.640 22.477 0.183
40 FLIP 01-57-C 251.300 184.050 217.675 215.062 212.481 0.429 0.555 67.250 36.539 0.268
41 FLIP 01-40-C 250.135 116.405 183.270 170.637 158.875 0.270 1.109 133.730 114.883 0.535
42 FLIP 02-47-C 461.150 111.360 286.255 226.613 179.398 0.476 1.574 349.790 314.107 0.758
43 FLIP 98-130-C 288.450 77.590 183.020 149.602 122.286 0.207 1.517 210.860 271.762 0.731
44 FLIP 01-43-C 266.375 252.650 259.512 259.428 259.331 0.624 0.107 13.725 5.432 0.051
45 FLIP 01-32-C 358.600 220.080 289.340 280.928 272.761 0.732 0.802 138.520 62.941 0.386
46 FLIP 01-49-C 297.820 199.130 248.475 243.526 238.675 0.550 0.688 98.690 49.561 0.331
47 FLIP01-24-C 493.930 368.650 431.290 426.717 422.192 1.689 0.526 125.280 33.983 0.254
48 Local Zanjan 497.880 292.180 395.030 381.406 368.252 1.349 0.857 205.700 70.402 0.413
49 FLIP 98-24-C 251.935 210.380 231.157 230.222 229.290 0.491 0.342 41.555 19.752 0.165

ol STI g5 50 o &S5 505l 5 SKe HARM 65 50 g sncin 5 5ke IGMP €5 5 50 g9 pSiloe MP ¢ ozl Ll 15 Comi 5 Shas 1YS ¢ funily 5 Shes YD
2 Shee 2ol E 5 1YT 60 Shoe Sl it o o2 OV €25 & Sl a5 L SST ¢ ooy a5 1s TOL ¢ 25 4 Jons
Yp: Potential Yield; Ys: Stress Yield; MP: Mean Productivity; GMP: Geometric Mean Productivity; HARM: Harmonic mean; STI: Stress
Tolerance Index; TOL: Tolerance Index; SSI: Stress Susceptibility Index; CV: Coefficient of Variation; Yr: Yield Reduction Rate.

OHLSKan 5 o€ 5, S 5 me St IS 3 i e s Sas 4 S glis
Cglas w3 55 (Ganjali et al., 2005) Ol g=e au 1, STI s GMP MP (sLa o>l s
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Table 3. Correlation coefficient between tolerance indices in competion and competition
free conditions

YP Ys MP GMP HARM STI TOL SSI cv Yr
Ys 0.446"

MP 0.903" 0.787"

GMP 0.800" 0.891" 0.979"

HARM 0.687" 0.950" 0.929" 0.985"

STI 0.784" 0.877" 0.961" 0.983" 0.969"

TOL 0.743" -0.268 0.384" 0.195 0.028 0.189

SSI 0.325" -0.672" -0.098 -0.277 -0.421™ -0.252 0.852"

3% 0.291" -0.667" -0.119 -0.315" -0.467"  -0.289" 0.812" 0.922"

Yr 0.325" -0.672" -0.098 -0.277 -0.421" -0.252 0.852" 1.000™ 0.922"

AR RAN e gl 3 s 5 4 Ty
Jls e e S
* and **: Significant at the 5% and 1% probability levels, respectively.
ns: Not significant
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Yp: Potential Yield; Ys: Stress Yield; MP: Mean Productivity; GMP: Geometric Mean Productivity; HARM: Harmonic mean; STI: Stress

Tolerance Index; TOL: Tolerance index; SSI: Stress Susceptibility Index; CV: Coefficient of variation; Yr: Yield reduction rate.
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Table 4. Eigen and vector values and cumulative variance of tolerance indices, Yp and

Y's for chickpea genotypes

tujja A}L_g j_:\fu ‘_7'.0}5: r.g.w
Parameter  Ligen  Comulative g Ys MP  GMP HARM STI  TOL  SSI cv Yr
value variance
1 5784 57.843 0865 0.832 09% 0992 0957 0981 0309 -0.165 -0.200 -0.165
4020  98.044 0492  -0.549 0.076 -0.119 -0.280 -0.105 0940 0974 0942 0974
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Yp: Potential Yield; Ys: Stress Yield; MP: Mean Productivity; GMP: Geometric Mean Productivity; HARM: Harmonic mean; STI: Stress

Tolerance Indi

Co

ex; TOL: Tolerance Index; SSI: Stress Susceptibility Index; CV: Coefficient of variation; Yr: Yield reduction rate.
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Fig. 1. 3D plot for determination of tolerant chickpea genotypes to weed competition
based on Yp, Ys and MP index.
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Fig. 2. 3D plot for determination of tolerant chickpea genotypes to weed competition
based on Yp, Ys and GMP index.
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Fig. 3. 3D plot for determination of tolerant chickpea genotypes to weed competition
based on Yp, Ys and HARM index.
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Fig. 4. 3D plot for determination of tolerant chickpea genotypes to weed competition
based on Yp, Ys and STI index.
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Fig. 5. Biplot for chickpea genotypes and tolerance indices based on first and second

components.
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Yp: Potential Yield; Ys: Stress Yield; MP: Mean Productivity; GMP: Geometric Mean Productivity;
HARM: Harmonic Mean; STI: Stress Tolerance Index; TOL: Tolerance Index; SSI: Stress Susceptibility
Index; CV: Coefficient of Variation; Yr: Yield Reduction Rate.
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Fig. 4. Dendrogram of cluster analysis for chickpea genotypes based on Yp, Y's and
tolerance indices using Ward method.
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