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(Phaseolus vulgaris L.)
Evaluation of morpho-physiological characteristics, grain yield and its

components in common bean genotypes (Phaseolus vulgaris L.)
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Table 1. Analysis of variance for plant characteristics in bean genotypes

MS) ol o o Sile

o7 a5 <y plis) kol 6l J b Al s sl ol Bl 5550 8 sl G 53 OB sl e b M e NS e 3 &l sl
S.0.V. e ple d.f Plant height Main stem length Axillary branch No. Node No. main stem’' Pod No. plant’ Pod length Pod width Pod weight ~ Grain No. pod”
Block g 2 14.76" 2700.80™ 0.83" 4,50 528.53"™ 14.04™ 0.36™ 0.009™ 0.17"
Genotype 5 47 693.59" 611.63" 7.42" 7.22" 432.50™ 156.77" 0.81™ 021" 0.49"™
Error s 94 378.24 327.28 1.07 3.47 350.11 50.63 0.63 0.08 0.54
(Table 1. Continued) \ J st 4als
MS) Sl e ke
OB o e
G 53 4l sl 413 Ao O35 K5 g 3 Shes e T, (8 g g5 b G5 SNl & e ol
Grain No. 100 Grain Gy Jgb §ls o8 Gl s als 5 Shase Biological Harvest Leaf area Radiation Light extinction Leaf area
plant’! weight Grain length ~ Grain width ~ Grain diameter Grain yield yield index index interception coefficient duration
2682.19™ 772" 0.84" 0.05" 0.72" 39223.74™ 1824494.96™ 371.13™ 527" 1057.54™ 0.006™ 2536.57
5124.82™ 42.53" 2.95" 0.51™ 0.55" 155601.48™ 1668332.35™ 194.54™ 0.74" 97.56" 0.01" 1157
3900.38 14.64 0.55 0.37 0.33 77348.50 902435.36 105.74 0.43 61.9 0.007 611
ns: Non-significant Sla gme & NS
* **: Significant at 5% and 1% probability levels, respectively 4055 685 g g il o 53 ls (iae S w0
\ad!
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Table2. Mean comparison of plant characteristics in bean genotypes

g s . —'E c) e C\g ¥ -§ % é

2 g 42 3132 ~ _ ) - z £ ® g G 4 S 35 43 8

g 3 2 2E mE 3% £ g % 3% % 2 £ £ 5 5 3 3 28 1% J§ g
Z 2 a7 3E 3E ;3 : .Sz & 3% : g = : s 4z 2% 4T PE 4% a2
e _F 25 tg g 2% 5 AE .2 235 135 3% g 2 E e o8- I - s 3§ 32 T3
2F 3= 2z 3E 272 Yz 3F vE 3% A7 3% JE af 3: 4% dz 2% 2% LEF gz §3 4F
2f ¥T 3§ % 1F % 2z 2z 2z 2§ E Jg JE 2E YE OTE O Z:2 2@ 2% 1% 2% %
& 38 42 vZ 42 & 32 A2 3F2 38 58 38 3585 38 3585 38 g & JE vE& 5& 3% w3
1.1 70.5 58.5 35 8.0 33.7 84.0 8.4 1.65 5.0 100.3 20.1 10.5 6.5 4.5 305.1 1152.8 36.3 2.8 72.0 0.37 41.4
1.2 106.9 98.3 52 8.2 50.2 84.2 8.2 1.20 4.7 166.3 19.8 9.1 5.8 4.4 262.9 2695.6 24.6 33 75.0 0.53 79.4
1.3 73.0 63.4 32 7.6 233 80.3 8.6 1.17 4.8 71.3 18.4 9.4 5.9 3.7 257.9 1017.1 28.6 2.6 74.0 0.58 58.0
1.4 44.8 32.8 8.5 2.7 56.3 101.6 8.6 1.88 4.2 159.5 30.1 13.5 7.1 5.2 838.9 3192.1 30.6 32 71.6 0.40 109.3
1.5 83.3 70.5 5.1 7.8 41.0 90.0 9.8 1.37 5.1 137.7 20.2 10.1 6.1 42 358.4 24123 25.0 3.1 71.3 0.52 78.3
1.6 74.6 64.9 3.8 8.3 28.8 83.4 9.1 1.67 5.0 96.0 21.5 10.8 6.6 4.8 395.8 1173.0 36.6 2.4 71.3 0.53 48.7
1.7 95.5 77.5 33 9.5 52.3 86.8 9.0 1.40 4.8 173.7 18.0 9.8 5.9 4.1 4247 2035.5 31.6 3.6 83.3 0.54 93.2
2.1 92.5 70.8 4.8 9.0 65.5 88.7 9.0 1.21 4.7 199.8 19.2 9.3 5.8 4.3 302.6 1315.7 40.6 34 79.6 0.61 91.9
22 98.6 90.2 4.7 9.7 36.1 86.6 9.0 1.21 4.7 88.5 19.2 8.9 5.7 4.9 152.9 1858.0 17.3 3.1 79.3 0.60 86.4
23 73.8 59.1 4.0 9.4 40.5 88.5 9.3 1.49 4.8 125.2 213 10.2 6.2 4.7 427.1 1892.7 30.0 32 79.6 0.53 90.9
2.4 83.3 76.1 3.7 7.8 33.1 87.2 9.0 1.37 4.9 114.5 17.3 9.2 5.5 3.6 2823 1297.8 32.0 3.8 85.6 0.54 99.6
2.5 95.8 81.3 4.6 8.7 45.8 84.3 9.1 1.56 4.6 145.4 22.8 10.1 6.0 4.5 561.9 2183.0 32.6 3.9 72.3 0.37 95.6
2.6 73.5 63.6 34 7.0 33.0 91.6 9.3 2.02 53 125.8 25.7 11.0 6.8 5.0 666.3 1130.8 493 2.4 72.3 0.53 59.5
2.7 68.3 57.0 4.8 7.2 375 98.6 9.6 2.22 5.5 131.6 273 11.3 7.1 5.7 577.6 2007.9 36.6 2.9 79.0 0.57 54.3
3.1 82.5 66.9 3.6 9.5 395 71.7 8.7 1.25 4.1 98.6 17.0 10.7 6.3 3.9 373.0 1715.1 20.6 22 67.3 0.60 68.3
32 75.5 52.7 4.2 7.0 354 80.2 8.6 1.39 4.5 89.1 19.2 9.7 6.3 4.3 225.7 1972.2 233 2.0 59.0 0.57 51.7
33 50.2 40.0 5.8 8.6 55 67.4 7.4 0.86 4.6 123.5 11.8 7.4 4.8 3.8 206.6 2145.8 13.6 25 73.0 0.58 52.3
34 86.1 78.3 4.4 9.3 53.8 80.2 8.3 1.34 5.5 186.2 17.5 10.5 6.1 4.0 679.4 21439 35.6 2.5 68.3 0.53 49.2
35 52.7 43.7 4.5 8.5 41.0 83.11 8.6 1.48 42 119.2 23.6 10.3 6.6 4.5 461.3 1503.8 44.6 3.0 73.6 0.49 65.1
3.6 86.9 71.6 43 6.0 344 87.6 8.8 1.83 5.1 118.6 27.7 10.8 6.1 4.5 902.4 1666.9 40.3 33 80.0 0.50 92.3
3.7 75.1 62.2 4.6 8.7 37.6 84.3 8.5 1.36 4.6 129.5 21.8 9.9 6.1 42 511.0 1400.6 39.0 2.8 75.3 0.50 52.6
4.1 51.6 35.8 13.3 3.1 79.8 106.6 8.1 2.10 4.5 2123 335 13.5 7.1 5.4 1169.1 4473.4 31.6 4.2 83.0 0.54 132.5
4.2 73.6 62.5 32 7.6 20.5 83.4 8.9 1.54 4.7 56.6 20.3 9.8 6.1 4.3 222.8 989.9 25.6 29 73.0 0.51 473
43 84.4 61.6 4.2 8.1 46.7 84.3 8.2 1.39 5.1 164.7 17.8 9.8 5.9 4.6 600.2 1485.5 37.0 3.1 81.6 0.63 81.3
4.4 78.8 70.4 42 9.2 34.2 79.0 9.4 1.31 3.7 105.6 24.0 10.3 6.3 4.1 393.7 1459.3 333 2.6 73.3 0.51 83.9
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4.5 73.8 65.2 34 8.4 37.2 85.5 9.1 1.54 5.1 104.4 17.6 9.5 5.8 3.8 357.5 885.2 41.0 2.7 73.6 0.51 57.9
4.6 70.2 68.7 33 8.7 254 88.8 9.3 1.76 4.7 84.7 24.7 10.7 6.3 4.8 4399 1069.6 38.0 2.7 75.0 0.53 56.9
5.1 74.4 59.2 52 8.9 41.0 83.7 8.9 1.57 4.5 112.8 21.6 10.6 6.3 4.4 613.7 2179.2 253 3.1 72.6 0.41 85.4
5.2 75.8 66.6 4.6 9.3 57.5 95.1 8.1 1.88 5.6 153.6 21.7 9.6 6.0 43 342.4 2096.9 30.0 2.5 70.0 0.57 56.3
53 68.5 59.0 4.6 7.7 42.0 87.0 8.7 1.56 52 107.5 21.9 10.2 6.3 43 567.8 2042.2 32.0 22 68.0 0.37 77.5
54 62.7 55.3 3.8 7.8 38.1 82.3 8.3 1.43 5.0 129.5 19.6 9.8 5.7 3.9 504.9 1272.3 40.3 3.0 81.6 0.51 70.0
5.5 65.8 54.7 4.1 8.0 42.4 85.2 8.5 1.82 5.0 1394 25.6 10.8 6.4 4.7 663.2 1601.4 46.3 2.4 70.6 0.48 70.9
5.6 84.1 70.0 4.0 7.3 325 80.8 9.3 1.80 4.6 104.3 24.6 10.9 6.6 4.8 488.2 1078.0 46.6 2.5 73.6 0.51 53.6
5.7 72.5 62.3 35 6.5 30.7 83.7 8.6 1.61 52 138.5 22.8 10.2 6.2 4.7 478.7 1479.4 453 3.5 84.6 0.57 92.6
6.1 79.7 71.8 43 8.0 49.8 83.4 9.3 1.35 4.4 147.4 22.1 11.1 6.4 4.6 615.3 1849.1 353 3.0 72.0 0.43 79.5
6.2 66.8 48.7 43 7.1 29.5 90.3 9.3 1.55 52 106.4 23.8 10.6 6.6 4.4 3533 1198.6 32.6 2.9 76.6 0.56 78.2
6.3 88.3 63.9 42 8.6 48.2 91.3 9.6 1.77 4.8 133.6 22.0 10.7 6.2 4.5 497.3 2348.8 23.6 2.4 68.3 0.57 56.3
6.4 82.7 74.8 3.6 8.4 324 85.4 9.4 1.58 4.2 92.7 26.2 10.8 6.5 4.5 520.9 1229.8 43.6 3.8 85.3 0.52 95.0
6.5 86.6 71.7 43 9.3 53.1 83.2 8.6 1.62 4.4 169.6 26.8 10.8 6.6 4.7 571.0 30323 30.6 2.9 74.3 0.61 60.8
6.6 61.9 50.0 4.8 8.3 423 108.4 8.7 1.97 5.5 146.2 25.1 11.1 6.4 4.8 490.6 2794.9 35.0 3.0 79.6 0.48 64.5
6.7 111.1 81.7 5.5 10.4 63.3 94.5 9.7 1.87 5.1 245.0 244 9.2 6.0 5.1 1154.4 3517.1 25.6 3.0 82.6 0.55 95.6
7.1 123.3 104.1 5.8 12.6 68.1 99.5 9.6 1.98 53 261.0 25.7 10.8 6.5 5.1 1160.2 3268.0 42.0 4.2 85.3 0.51 101.3
7.2 84.7 73.0 4.6 9.5 39.5 85.4 9.2 1.62 4.6 100.1 22.1 11.1 6.5 49 640.2 2319.5 20.3 3.0 78.3 0.54 75.6
7.3 90.5 78.0 5.0 9.9 45.6 86.7 8.9 1.50 5.1 142.1 20.4 9.8 6.6 4.3 378.2 2102.2 293 33 81.0 0.51 104.5
7.4 70.8 64.5 4.0 8.8 32.1 84.8 8.8 1.72 5.1 98.8 21.5 10.1 6.1 4.6 3434 1137.9 39.0 2.9 78.6 0.53 73.9
7.5 75.8 65.8 5.4 7.7 56.4 82.3 9.7 1.60 4.3 167.5 24.2 1.0 6.4 4.4 739.8 2260.6 38.0 2.8 70.3 0.42 71.3
7.6 99.1 89.4 3.8 10.8 42.5 84.8 9.3 1.66 52 164.7 223 10.0 6.0 4.7 652.6 1915.7 39.0 33 80.3 0.55 79.2
7.7 77.5 68.0 4.1 9.4 38.4 84.8 9.7 1.66 5.0 121.1 23.8 10.1 6.3 4.6 446.0 1714.1 36.6 33 82.0 0.55 89.5
LSD (1%) 41.7 38.8 22 4.0 40.1 15.2 1.7 0.62 1.5 134.0 8.2 1.6 1.3 1.2 597.0 2039.3 22.0 1.4 16.8 0.18 53.0

7.3= Daneshkadeh oS sils =Y. ¥
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Table 3. Correlation coefficients between plant characteristics in bean genotypes

1 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3
2 090" 022" 0.05™ 026" 0347 0.02* 021" 0.13"  0.03™  -0.09™ 021" -0.05™  0.30™ 0.17" 0.05™ 0.26" 0.10™ 020"  0.56" -0.11™
3 -0.06™ 038" -0.08™ 0.11"™ 030" -0.15"  0.70 044" 025" 0.19" 0.30" 027" 0507  -0.06™ 017 -0.002" 037" 065" -021"

4 058" 0.02™  0.06™ 0.16™  0.14™ -0.10® 021" -0.03™  0.05™  -0.10™ -0.29™ 020" 030" 0.13™  -0.02" 0.26" 0.01™ 025"

5 0.28" 031" -0.02" 0.14™ 032"  -0.10®  0.82" 047" 0.16™  0.01™ -0.009™  0.01™  0.88" 0.14™  0.15™ 0.09™ 0.32"

6  0.18" 030"  -0.01™ 027" 0377 0.08* 043" 0417 046" 026" 0.40" 043" 042" 0.55"  0.68" 0.23"

7 0317 0.11™  -0.02™ 0.15™ 0.5  0.01®  0.11™ 0.17" 0.18"  0.19° 0.07 0.08™  0.13™ 0.04™  0.19

g8  0.08™ 0.11™  -0.06™ 0.18" 020" 0327 027 045" 0.62" 043" 0.48" 0.66" 026" 0.51™

9 022" 0.06™  0.07™ 022" 020" 0.13* 0.16™ 0.13"  0.19° -0.002™ -0.07™ 0.02™ 032"

10 039" 033" -0.003" 026" 0427  0.09* 074" 0.53" 020" -0.008™ -0.017 0.09™

11 -0.08™ 017" -0.15™ 0.13"  0.17° 0427 017 043" 053" 049" 0.58"

12 017 0.14™  -0.13™  -0.03™  0.05® 0227  0.09™ 028" 055" 0.70"

13 -0.08™ 0.04™  -0.08™  -0.03™  0.01™ 023"  0.06™ 0.13"  0.68"

14 0.10™ 0.12™  0.06™ 0.15™ 019" 019" 026" 0.34"

15 o11™ 027" -0.09" 0.08™ 022" 023" 053"
16 029 027" 0.002*  0.10® 030" -0.36"

17 -0.04™ 0.09™  -0.13™ 025" 0.18"

18 042" 0.80"  -0.06™ 0.84"

19 033" 0.63"  0.16™

20 0.09™  -0.07™

21 026"
ns: Non-significant Sl gae b NS
* %% Significant at 5% and 1% probability levels, respectively Lo y3 S 5 g et o 53 5l e 5 4 o 5

Do Wl Jsb Y cllsdis 05900 @ g s alls slaw 1) e (M 5 &lls sl 18 (M B39 A D 5,0 V(N U sk P g 55 OOMe sl 10 (Lol ale (9, ;Jf sl P (o b ol 4o sl (Lol @l Jgb Y a gLl

& o 133 (555 S Mgl 5 Y (s w5 Db G N (8 e a5t DA (il s L WY G5 g 3 Ses 17 il 5 SV 0 cails Jab VF cails
1: Plant height, 2: Main stem length, 3: Axillary branch No., 4: Node No. main stem™, 5: Pod No. plant’l, 6: Pod length, 7: Pod width, 8: Pod weight, 9: Grain No. pod'l, 10: Grain No.
plant'l, 11: 100 Grain weight, 12: Grain length, 13: Grain width, 14: Grain diameter, 15: Grain yield, 16: Biological yield, 17: Harvest index, 18: Leaf area index, 19: Radiation
interception, 20: Light extinction coefficient, 21: Leaf area duration
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Fig. 1. Variation of leaf area index in three high yielding genotypes of bean (4.1, 6.7 and 7.1)
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Fig. 2. Variation of photosynthesis radiation interception rate in three high yielding genotypes of bean (4.1, 6.7 and 7.1)
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Fig.3. Mean of grain yield and yield components of three high yielding genotypes of bean
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Evaluation of morpho-physiological characteristics, grain yield and its

components in common bean genotypes (Phaseolus vulgaris L.)
Soghani, M.!, Sh. Vaezi and’ S. H. Sabaghpour’

ABSTRACT

Soghani, M., Sh. Vaezi and S. H. Sabaghpour. 2010. Evaluation of morpho-physiological characteristics, grain yield and its

components in common bean genotypes (Phaseolus vulgaris L.). Iranian Journal of Crop Sciences. 12 (4) 436-451. (In Persian).

To evaluate the morpho-physiological characteristics and to investigate the effect of some growth indices as
well as the light extinction coefficient on the grain yield and its components in common beans, a filed
experiment was conducted with 46 promising lines of white bean and two improved check cultivars “Dehghan”
and “Daneshkadeh” at the research field of Karaj, Seed and Plant Improvement Institute, Iran, in 2008 growing
season. The experiment was performed as a randomized complete block design with three replications. Results
showed significant differences among white bean genotypes for measured characteristics. Leaf area index and
leaf area duration had positive and significant correlation with the grain yield, however, the correlation of light
extinction coefficient with grain yield was not significant. There were positive and significant relationship
between number of grain.plant”, biological yield and number of pod.plant” with grain yield. Genotypes 4.1, 7.1
and 6.7 were identified as highly productive genotypes with grain yield of 1163.1, 1160.2 and 1154.4 (g.m™),
respectively. Genotype 4.1 had the highest leaf area index, leaf area duration and biological yield as compared
with other genotypes. It is concluded that increasing grain yield in common bean can be achieved through

improving the morpho-physiological characteristics.

Key words: Common bean, Grain yield and Yield components Growth indices, Morpho-physiological

characteristics
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