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Table 1. Analysis of variance of studied traits influenced by bean line and planting density

Sl yo (Sl
Meanofsquare
2 2
5‘ o 3‘ [} b= 3‘ o 2 = =
- 23 2 = 3,‘—“ 2 z g - I a
b " o n Q2 a2 q @ . = )
25 33 ;i.g 3 > ? 5 a5 48 3% = = s 258 35 L5 ¥V ook
2 IT) c > 4 O 2 5 9 I 5 g SAE g = 35 g 4 = a2 'S, O
= %l)_ 23 q 2 S ? 5 g Dz 2 § HDF 3% A® 32 2o S.0.v
38 2% 3 8 q g j o A o X8 #& HE DOEF DE 2§ 53 wWE 13
28 15 g3 §¢ -3 18 a3z g a4 Tg V& g% 25 TE
? 38 31 g < = o g 2 @ -5 Y £ a2 X2 A~
= @ g PR 22 82 23 IE 2 E
] X C 23 = =
28 i o ¥5 3 b Z Z
35
<
56.74™ 46451  8892.61™  0.0093™ 2550.38™ 2.04™ 35841.35™ 0.001™ 0.26™ 087"  0.19™ 01™ 2361 62.3" 2 o o
Replication
sl
135.94™  2241.13™ 318456.41* 0.1441**  223161.65**  48.13"™ 853147.26™ 0.001™ 0.11™ 0.15™  093™ 03™ 91.62" 130.54™ 2 4,?”.5,
Plantdensity
ol oS gl
458 560.78 63750.83 0.0194 6760.17 22.08 138797.64 0.006 0.105 114 0.68 027 1564 235.58 4 ]
Mainploterror
Y
177.37** 64255** 13342.56™  0.0937**  726096™ 29.77* 63735.29* 0.225** 0.16™ 25.31** 575%* 059 20.64™  572869** 4 Li <
ine
oYX a4, Vs‘f;
136.08** 22358™  11885.40™  0.0116™ 6426.10™ 21.95* 72062.64** 0.011™ 0.22 1.08™  0.98* 0.38™ 21.35™ 7357 8 S
Plantdensity=L ine
o
2248 100.96 7119.16 0.015 3038.30 84 1574323 0012 031 1.69 0.33 027 1135 112.12 21 £
rror
14.68 16.78 29.88 34.01 30.79 3515 25.77 5.44 7.27 8.31 5.63 13.09 27.01 20.99 cv (0/3 T
V. 0

* and** significant at %5 and %1 probability level, respectively. ns: not significant.
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Table 2. Line effect on some of studied traits

4 S Gl 8 os S

4ls Jgb 1o p 2 & Jgb Comd il el TR S £
o e Sl (ock) (k) d o) e Nameromd () o
Dry seed yield to pod Seed length Seed width Seed length to Harvest index er plant er Ian'?o Plant highet Line
yield ratio (mm) (mm) width ratio (%) perp perp (cm)
0.41° 16.09% 7.51™ 2.14%® 69.19° 4.04%® 13.34° 38.76" Gd91-7
0.36" 17.04° 7.87% 2.17° 58.87° 3.77® 12.76%® 40.31° Gd91-8
0.45° 12.81° 7.22° 1.77° 64.29° 4.18° 9.90° 95.13° Gc91-9
0.19° 16.66%° 8.08° 2.06" 46.88° 3.61° 12.81% 48.36° Gd91-15
0.40° 15.74° 7.96% 1.98° 60.24% 4.22° 14.10° 37.13° Gd91-18
0.12 1.19 0.52 0.10 9.84 0.48 3.10 9.65 LSD (5%)

.w\(LSD))\:@uQM:i-\JE\bQ}AjT&M)A@Jublclad)ﬂ.a)u;&_\;'Jbg'uQ)wtxaMAQonpﬁ):ﬁfjmJ)F:f)

In each column, numbers with similar letters have no significant difference (p=0.05) according to the LSD method.
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Table 3. Effect of plant density on some of studied traits

S 4518 3 ,Khes S K Ieten & Ko i 418 5 Khos ) )
e (250 50 33 P ) ; - B0 30 b1y
oo BUE S Chos @ S abalnd (@psos5p5) plant density per m?
Dry seed yield to pod yield ratio Biological yield (g/m’) Dry seed yield (g/m?)

0.46° 429.39° 316.05° 33

0.37%® 289.67° 153.58" 16

0.28" 128.01° 67.42° 11

0.14 256.12 85.58 LSD (5%)

.@\(LSD))\:Jbu;}M:&\JE\J}QyJ’T&LM;:@kalded)sh)u;Jﬁjl.sd;uQ;L&JCJ;A.L;MQLEQ}:“,AJ:SPJJPAFJ

In each column, numbers with similar letters have no significant difference (p=0.05) according to the LSD method.
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Table 4. Line x plant density interactions on some of the studied traits

oY
Line QPO b lF o
. 2 .
('gg/?) Gd91-18 Gd91-15 Gc9l-9 Gd9l-8 Gdoy-7y Plantdensity perm Traits
0.73 10.75 12.30 8.87 10.60 10 33
125 1065 1057  8.97 1033 9.93 16 (asl) S J b
111 97 10.33  8.93 1013 107 11 Pod length (cm)
0.28 1.32 2.46 1.79 0.71 LSD (5%)
283.6  492.66 1101.8 4725 8454  767.9 33 3 08 e O s Ske
2619 607.57 4302 4464 4079  369.3 16 )
96.91  252.03 2542  169.1 2959 3548 11 (grr
198.45 53572 532.66 34196 417.73 LSD (5%) Pod yield (g m?)
338 853 10.07  7.04 11.44 1046 33 _
719 1261 549 1051 857 9.18 16 (65 0 5) St 4l > Shos
2.46 9.54 6.79 6.87 8.86 LSD (5%)
7.09 36.81 37.99 23.39 36.57 35.59 33 _
9.18 3732 2086 2651 3789 3562 16 (65 4> 40 035
9.02 2805 2377 2639 3530 3514 11 100 Seed weigth (g)
10.00 168 6.64 11.99 13,62 LSD (5%)

2o oY e w5 e g 4 amlie Y i 8 53 9 0S5 i e o gy el a5l gme Sk Sl LSD (5%)
e 0kl plordl (35 D) g 4 a4 g5 0S5 ek

LSD (5%): Least significant differences at 5% probability level. The comparison between three levels of plant density

at each level of line was carried out in column and five levels of lines at each level of plant density were compared in

rows.
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Table 5. Correlation coefficients between the studied traits

12 11 10 9 8 7 6 5 4 3 2 wlae
Traits
043 019 -0.07 -0.04 -016 -0.807 -0.58" -0.87" -0.72 033 -032 1 1
002 0-51 -033 -044 -022 030 028 035 014 -024 1 2
045 0747 044 045 026 -039 002 -028 -0018 1 3
0677 006 036 035 061" 059" 0797 083" 1 4
0647 -013 023 016 037 087 0727 1 5
048 -019 029 015 038 029 1 6
056" -0.05 012 012 025 1 7
0.647 056 0.88" 089" 1 8
059" 0.797 096 1 9
059° 0697 1 10
055" 1 11
1 12

*and** significant at %5 and %1 probability level, respectively.
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Abstract
Background and Objectives
Grain legumes, as a protein-rich food, play an important role in human nutrition, especially in
developing countries. Common bean, being a leguminous and short duration crop, may be used
as a soil improving crop in rotation and in cropping system. Among the various factors that
contribute to the attainment of potential yield of common bean, optimum plant spacing or plant
population is one of the important factors. Optimization of plant density for highly new yielding
lines by following suitable inter as well as intra row spacing is essential. This study aimed to
evaluate the effects of plant density on yield and agronomic traits of some Guilan local bean
lines.
Materials and Methods
This field experiment was carried out in split plot based on randomized complete block design
with three replications in 2014-2015 growing season at Guilan Agricultural and Natural
Resources Research and Education Center. The main factor was plant density at three levels (33,
16 and 11 plants per m?) and the split factor was five Guilan local bean lines (Gd91-7, Gd91-8,
Gc91-9, Gd91-15 and Gd91-18).
Results
Analysis of variance showed that the effect of plant density was significant on dry seed yield, dry
seed yield to pod yield ratio and biological yield per unit area. The effect of line was significant
on plant height, pod length, seed length, pod yield per unit area, dry seed yield per plant, dry seed
yield to pod vyield ratio, harvest index and 100-seed weight. The interaction effect of the two
factors was significant on the pod lenght, pod yield per unit area, dry seed yield per plant and
100-seed weight. The highest value of seed yield (11.44 g plant™) was obtained in Gd91-8 at the
density of 33 plants per m” The highest (316.5 g m?) and lowest (67.42 g m™) values of dry seed
yield was obtained at the density of 33 plants per m? and 11 plants per m?, respectively. The
highest values of green pods yield (1101.84 g m™) was obtained in Gd91-15 at a density of 33
plants per m?.
Discussion
The reduction of dry seed yield per plant in 33 plants per m* density in comparison to 16 plants
per m” for Gd91-18 and Gc91-9 and in 11 plants per m* for Gd91-7 seems to be due to restricted
access to the sun radiation or dietary lemitations and genotypic characteristics. Other reasons for
the decrease of grain yield per plant at high densities can be the reduction of the number of pods
per plant, number of seeds per pod, pod length and 100 seed weight. Gd91-8 as a superior line
according to triats such as plant height, number of pods per plant, pod length, dry seed yield and
green pod yield and can be used for breeding programes as a suitable line.

Keywords: Dry seed, Genotype, Green pod, Growth, Phaseolus vulgaris L.
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