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Table 1. Average monthly air temperature and precipitation during the growing season in 2014 in Badjgah region

ol Coined S 5 Hyes % 319 yo 29 e
Month May June July August September
Minimum temperature ("C) Les J8lo> 7.24 11.23 15.23 14.2 10.54
Maximum temperature (‘C) Les zSlas 26.15 33.07 35.99 36.39 32.92
Precipitation (mm) _Sa,b 0 0 0 0 0
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Table 2. Soil properties of experimental field
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@) (pH) Clay St Sand Nitrogen ~Phosphorus Potassglm
(%) (%) (%) (%) (mg kg™) (mg kg™)
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Table 3. ANOVA resultsfor total density and dry weight of grassand broad-leaved weeds at the end of growing season

laypo (fibeo
SRSl jppladile S rote Jpsbile
O i’ 2o 3T a4z o Grassweed Broad-leaved weed
SOV df o515 S5 oS5 S5
Density Dry weight Density Dry weight
S'sly Block 2 17891.68 ns ns 18738.97 ns 68162.93 ns 4753.19
ouils sg, Sowing method (A) 1 ns 1369.38 ns 6161.98 18915.12ns 601667.93*
Uas Error 2 44238.04 35097.71 69774.54 10418.57
cslS% b Sowing date (B) 2 38870.02** 101796.33** **114264.84 407263.92%**
csls g xS 7, (A)X(B) 2 ns 6180.05 81026.86ns ns 161680.5 770334.5ns
Uas Error 8 950.34 6342.23 44945.02 2535.87
(003) &y 5 (%) CV 19.93 23.07 10.46 13.76

00,05 g doyomty Jloiml mlaw )0 s e ¢)ls pime BB pae o a4y «ns

ns, * and **: not significant, significant at 5% and 1%, respectively
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Table 4. Mean comparisons of total density and dry weight of grassand broad-leaved weeds at the end of
growing season

S p Sl pgledle Sp ot Spsbdle
Grass weed Broad-leaved weed
Sl o1y SiS (039 Sy SiS (039
Treatment Density Dry weight Density Dry weight
(plant m?) (gr m? (plant m?) (gr m?
Sowing method cuils’ i,
single-row aas o 156.61? 218.72 382.6° 548.76 *
double-row ais, 5o 139.17* 195.722 317.8® 183.1°
Sowing date cubls & ;b
15 May coigas,IVo 186.67% 272% 488.4° 66053 2
1 June sls,>\) 200.5° 297.33° 212.4° 271.42°
18 June sls,5YA 56.5° 52.33% 349.8° 165.85°

A 0SS L s)ls gime IWS 07005 mlass j5 Sl S e B> SO Blas gt o 0 a5 ol Sike
Means of each column followed by similar letters are not significantly different at o= 0.05.
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Table 5. Analysis of variance of measured traitsin common bean

ao s asloolass e UE Sl aild oluei ,
P) R (%) °y) dlodws ) e o
e gy Number e U CST gy ey DTS Saghe Sigmosls whosle
Ses e &> of Pod length ot Pod per Seed 10, ot LA Biological yidd ~ Seed yield
sov df branches weg weg
Plant per pod
¢ Block 2 3.56 0.309 0.03 3.14 0.025 254 861327 1173492.32 39280.78
A) cals
®) o 1 0.007 ns 0.015ns 0.002 ns 50.05 ns 0.013 ns 9.55ns 1725118ns  2845594.32ns 47487594 ns
Sowing date
Error U 2 1.55 041 0.15 1.02 0.15 13.55 3022141 860980.4 181280.06
(B) Weed; acile 1 0.2472* 0.094 ns 0.004 ns 1388.2* 4.52% 260.32* 368690* 16418704.07*  3232256.9%*
blen S )
(A)«(B) 1 0311 ns 0.068 ns 0.05ns 69.94 ns 0.473 ns 7.92ns 180673 ns 561167.7 ns 20751.5ns
Error > 4 0.32 026 0.05 14.7 0.16 11.93 282627 985394.3 2174453
ClS F )b
© T 2 144 ns 2.73%* 0.27* 32.69 2.364 ns 2.74ns 4014590** 1663391.09* 246382.69*
Sowing date
G el b,
(A)x (C)ests 2 0.552ns 0.976 ns 0.03 ns 7741 ns 0.0469 ns 9.51 ns 364968ns  398072.03ns 24119233 ns
ClS Fu )b % acale
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Fig. 1. Interactions of sowing date and weed on bean leaf
Columns with the same letters are not significantly different (Duncan test at 5%).
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Columns with the same letters are not significantly different (Duncan test at 5%).
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Table 7. A simple correlation between yield and measured traitsin Common bean
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Introduction

Red beans (Phaseolus vulgaris L.) with 22-25% protein and 50-60% carbohydrates
are one of the most important legumes in the world, particularly in some developing
countries. It is one of the major sources of vegetable protein. With regard to increasing
population and increasing the need of protein, the use of plant resources like red bean with
a large amount of protein is growing. Modern agriculture is highly dependent on the use
of herbicides. Due to increase in the number of herbicide-resistant weeds and
environmental concerns, there have been considerable efforts in designing alternative
weed management strategies. Although the use of herbicides is the most popular method
for weed control, but the use of integrated weed management (considering other methods
like conservation tillage, sowing date and method) as an ecological strategy provides a
suitable method to reduce herbicides and as a result, to increase the competitiveness of
crops and inhibit weed growth. Therefore, the objective of this research was to evaluate
the effect of weed interference, sowing date and method on growth, yield, and yield
components of red bean (var. Akhtar).

Materials and Methods

This experiment was conducted in 2014 at the research field of College of
Agriculture (Badjgah region), Shiraz University, Iran, NE (lat 29. 40° N, long 52.25° W).
The soil of research area was clay with pH of 6.92. The experiment was carried out in
split-split plot arrangement based on a randomized complete block design with three
replications. Treatments included two levels of sowing method (single-row and double-
row) and three sowing dates (15 May, 1 June, and 18 June) which were performed in
weedy and weed-free conditions. Studied features were included leaf area at flowering
stage, pod number per plant, seed number per pod, 100-seed weight, pod length, pod
weight, number of branches, biological yield, and seed yield. Analysis of variance of the
data, correlation, stepwise regression analysis and path analysis was carried out using
SAS (2002) software. Duncan’s test was applied to compare means at 5% probability
level. Excel (2007) software was used to draw figures.

Results and Discussion

The results showed that dry weight of both broad-leaf and grass weeds in single-row
sowing method was higher than double-row. According to previous researches,
competitiveness of weeds at single-row planting pattern was higher than double-row
planting method and double-row planting method due to better weed overlap with the
closure of the canopy and better competition with crops could control weeds. Weed
density and dry weight on 18 June were less than 15 May, and 1 June. The results of the
influence of planting date and weed interference on sweet corn growth and development
Sweet corn was suggested high weed biomass early, which reflected resource availability
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to the weed community, but low weed biomass late could be the result of a more
suppressive crop, lower weed growth rate, or a combination of the two factors. The effect
of sowing method was not significant on all traits except for weed dry weight. Also, the
effect of sowing date was significant on all traits except for 100-seed weight and number
of branches. All the traits on 15 May and 1 June were higher than 18 June. The results of
path analysis showed that number of pods per plant, 100-seed weight and biological yield
had the highest direct effect on grain yield. According to the results of this experiment,
1June and 15 May sowing date had no significant difference with each other, so these
sowing dates could be offered as appropriate sowing dates for red bean in Badjgah region.
It should be mentioned that, the Agrotis segetum and Tetranychus urticae activities were
higher in early and late season, respectively, and also, density and dry matter of broadleaf
weeds were higher on 15 May sowing date (data not shown).

Conclusion
Generally, with regard to importance of sowing date and method to enhance the red
beans yield, suitable weed control, sowing on 1 June with double-row sowing method can
be recommended specially for Badjgah region.

Key words: Path analysis, Red bean, Sowing date, Sowing method



