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ABSTRACT 

In order to investigate the effect of different planting dates on yield and yield components of two red bean 

cultivars (Local and Sayad), a research was carried out in a research field in Azna in 2013. The 
experiment was conducted as split plots in the form of randomized complete block design with three 

replications. The main plot included four planting dates (May 20, May 31, June 10, June 20) and the sub 

plot included two red bean cultivars (Local and Sayad). The ANOVA results showed that delay in 

planting date decreased the yield and yield components (number of pods per plant, number of grains per 
pod, 1000-grain weight), so that the highest rate of yield and yield components belonged to the planting 

date of May 20 and the lowest rate belonged to June 20. Comparison of two cultivars (Local and Sayad) 

showed that the local cultivar had lower rate of yield and yield components than the Sayad cultivar. 
According to the research results, Sayad cultivar planted on May 20 had a good yield.  
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INTRODUCTION  

One of the major requirements in crop planning is to determine the best planting time in order to obtain 

maximum and quality yield. Planting date is an important factor that influences vegetative and 
reproductive growth period and the balance between them. It also affects other production factors, harvest 

quality, and ultimately crop yield and quality (Lampung et al., 1988). Sowing date controls crop 

phenological stages and total biomass production and influences the efficiency of biomass conversion into 
performance (Kichar and Novas, 2006). 

Changing climatic factors and sowing date can affect both the quantity of production and the quality of 

dry matter distribution. Proper planting date leads to taking optimal advantages of climatic factors such as 
temperature, humidity, day length, and also adaptation of flowering time with appropriate temperature 

(Hashemi, 2001). Kouchaki et al., (1997), Nezami (1994) investigated the effect of planting date and 

density on yield and yield components of soybean and found that appropriate planting date which is 

affected by cultivar, region, density, and environmental conditions would provide an opportunity to 
prevent yield reduction and to take better advantages of early season conditions in certain regions. 

Mousavi (2004) stated that delay in planting beans reduced the crop growth period which resulted in the 

decrease of number of pods, number of grains per pod, 100-grain weight, and finally the decrease of grain 
yield. Kamra (1981) stated that the most appropriate planting date depends on the variety, region 

conditions, and especially the latitude. 

Aliloo et al., (2003) stated that one of the most important factors affecting the yield is the selection of 

suitable cultivar. Usually for all crops the desired cultivar should be selected in such a way that it can pass 
its growing season in the best conditions; otherwise, its yield will be reduced. In this regard, the selection 

of premature or post-mature cultivars is different and depends on climate and non-climate factors of the 

region which affect the yield. Usually, the yield of premature cultivars is less than the post-mature ones. If 
the premature cultivar is recommended instead of the post-mature cultivar without any special reason, the 

rate of economic yield will reduce. Therefore, if planting is delayed for any reason, it is recommended to 

use premature cultivars instead of post-mature ones. Khajehpoor (2000) reported that the use of improved 
seeds, good bed preparation, selection of appropriate planting date, rate of seeds, crop rotation, etc would 

increase crop yield or yield per area unit. Shipvi (1981) stated that farmers could increase qualitative and 
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quantitative yield of crops by selecting appropriate farming parameters such as rotation, sowing date, 

plant density, etc. even though the yield reduction of second crop products is inevitable, their quick 

planting can decrease the loss. The strategies for early planting of summer crops are selecting the 
premature cultivar of winter crop and earlier harvest of the crop which might make the earlier planting of 

summer crop possible about 3 to 5 days (Borlin, 2001).  

Cetino et al., (2007) did an experiment and concluded that temperature and photoperiod had a significant 
effect on the soybean phenology and the interactive effect of cultivar and planting date would develop the 

soybean growth and yield. Salehi (2007) conducted an experiment entitled "The effect of different 

planting dates on yield and yield components of three red bean cultivars" and showed that the effect of 

cultivar and planting date on all the measured traits was significant. The interactive effect of cultivar and 
planting date on traits such as plant height, number of pods per plant, 100-grain weight, biological yield, 

number of grains per pod, and grain yield was significant.  

 

MATERIALS AND METHODS 

Experimental Location 

The experiment was carried out in 2013 in the surrounded and controlled farm of Ordugah (camp) located 
in Azna at latitude 33°N and longitude 49°E, in Lorestan Province. The land was prepared through spring 

plowing and disk operations. 20 to 30 tons per hectare manure along with chemical fertilizers as 150 

kg/ha ammonium phosphate and 100 kg/ha urea were used. The farm area was determined with regard to 

the kind of experimental plan and the required number of plots. In each replication 8 plots were used and 
the distance between plots was two non-planting lines (1 m) and the distance between replications was 2 

m. Planting was down in rows and the distance between rows was 50 cm. Furrows were created in 

experimental plots using a furrower and according to the sowing plan, so that in each plot five planting 
lines were created. Optimal density was considered to be 40plants/m

2
. Siphon irrigation took place 

immediately after planting according to the plants need. Hand weeding was done in the farm during the 

growth period in order to control the weed grass. The required urea was calculated and added to the 

experimental plots with regard to the time differences between planting dates after weeding and thinning 
at 2-to-6-leaf stages along with the second irrigation (after cutting water in streams). After physiological 

maturity and browning of more than 75% of the pods in all plots, the side rows of each plot were 

eliminated as the marginal effect, and also 1 meter from the top and bottom of each plot was omitted in 
three middle plots. The research was conducted as a split plot experiment in the form of randomized 

complete block design with three replications. The main plot included four planting dates (D1, D2, D3, 

D4) (May 20, May 31, June 10, June 20) and the sub plot included two red bean cultivars (Local and 
Sayad). After the full maturity, 10 plants were selected from each sub plot with considering the margin 

and the following traits were identified in them: number of pods per plant, number of grains per pod, 100-

grain weight. In order to measure the final grain yield, the plants in three middle rows of each sub plot as 

long as 3 m were selecting while observing the margin. The date was analyzed and the means-in case of 
the significant effect of the experimental treatment- were compared using Duncan's multi range test at 1% 

probability level. To do the above calculations, SAS 9.2 software was used and to draw the diagrams 

Excel 2007 was used.  
 

RESULTS AND DISCUSSION  

100-Grain Weight 
The ANOVA results showed that the effect of planting date, cultivar, and the interactive effect of planting 

date and cultivar on 100-grain weight were significant at 1% level. Other studies have shown that delay in 

planting since the mid May to the late June had led to the reduction of 100-grain weight (Farahmand, 

1997; Mahlooji et al., 2000). The highest weight of 100-grain belonged to Sayad cultivar in the first 
sowing date by 42.22 g. lower photosynthetic level and little opportunity for grain filling could contribute 

to the reduction of 100-grain weight in delayed planting. It seems that late sowing makes the plant unable 

to make use of environmental conditions sufficiently for photosynthesis and sufficient assimilate 
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production. Moreover the grain filling occurs when the environment temperature is very high and 

overheating prevents grain filling process and consequently the rate of stored metabolic materials will 

decrease as the respiration increases. As a result, they produce small pods with little weight of 1000-grain 
(Angadi, 2000).  

Number of Pods per Plant  
The ANOVA results showed that the number of pods per plant was significantly affected by planting 
date, cultivar and the interactive effect of planting date and cultivar at 1% level. The results of the 

experiment showed that Sayad cultivar had the highest number of pods per plant by 10 pods and local 

cultivar had the lowest number of pods per plant by 4.94 pods. The planting date of May 20 had the 

highest number of pods per plant by 9.12 pods and the planting date of June 20 had the lowest number of 
pods per plant by 4.25 pods. Delay in planting since May 20 to June 20 caused the reduction of number of 

pods per plant in both cultivars. This is the most important factor reducing the grain yield. Producing less 

number of pods with delayed planting due to the loss of flowers and other factors were influenced by high 
temperature during the flowering stage (Tasdik, 1995). Shahsavari (1989) has stated that the number of 

pods per plant is one of the most important yield components in beans. Jafari et al., (2002) have reported 

that the number of pods per plant highly contributes to the production of fruitful cultivars. Generally, it 
seems that Sayad cultivar is genetically superior to local cultivar in terms of pod formation potential. 

Since the number of pods per plant depends on the total number of nodes per plant and also the stem 

height, and as delay in planting causes the decrease of height and consequently the decrease of number of 

pods per plant (Salehi, 2001), the accuracy of these findings can be well realized. 

Number of Grains per Pod  

The ANOVA results showed that the number of grains per pod was significantly affected by planting 

date, cultivar and the interactive effect of planting date and cultivar at 1% level. 
The results of the experiment showed that Sayad cultivar had the highest number of grains per pod by 

6.10 grains and local cultivar had the lowest number of grains per pod by 4.34 grains. Delay in planting 

led to the reduction of number of grains per pod, so that the planting date of May 20 had the highest 

number of grains per pod by 6.36 grains and the planting date of June 20 had the lowest number of grains 
per pod by 3.52 grains. 

Shahsavari (1989) reported that delay in planting caused the graining period to coincide with the warm 

weather and thus the number of grains per pod decreased. The number of grains per pod depends on 
genotype and is largely independent of biological factors and only certain environmental stresses during 

the formation of grain can affect it. Moreover, such stresses cause the loss of flowers and pods and 

consequently the decrease of number of pods per plant more than the reduction of number of grains per 
pod, and if this occurs during the grain filling stage, the grain weigh will reduce, as well (Hanway, 1984).  

Grain Yield 

The results showed that the effect of cultivar and planting date on grain yield was significant at 1% level, 

but the interactive effect of cultivar and planting date on grain yield was not significant. Comparison of 
the means via Duncan method showed that the highest grain yield by 5032 kg belonged to the first 

planting date and delay in planting reduced the grain yield. Mousavi (2005) has stated that delay in 

planting the bean reduced the growth period of crop which led to the decrease of number of pods, number 
of grains per pod, 100-grain weight, and finally the decrease of grain yield. Ghanbari and Taheri (2008) 

carried out an experiment on beans and observed that delay in planting decreased the crop height and the 

highest grain yield belonged to the early planting date (May 5). It seems that earlier establishment and 
growth at the beginning of growing season have led to better use of proper environmental conditions and 

on the other hand, the yield components of the plant have been less affected by water and heat stress at 

the end of growing season (Shahsavari, 1989). Some researchers (Mousavi et al., 2009) believe that the 

decrease of grain yield in delayed planting is due to the decrease of plant height and the decrease of 
number of nodes in pods. Pop et al., (2002) reported the grain yield of soybean in unlimited growth 

cultivars significantly decreased in delayed planting dates after May in proportion to the rate of delay. 

The highest grain yield belonged to Sayad cultivar by 5007 kg/ha and the lowest grain yield belonged to 
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local cultivar by 4123 kg/ha. Post-maturity of the cultivar, high weigh of grain, number of pods per plant, 

and total biomass are the factors which have caused the increase of grain yield in Sayad cultivar. 

Biological Yield  
The ANOVA results showed that the simple effect of planting date and cultivar on biological yield was 

significant at 1% level, but the interactive effect of planting date and cultivar on biological yield was not 

significant. 

 

Table 1: The ANOVA of yield and yield components of red bean at different levels of planting date 

in two cultivars 

Sources of 

variations 

Degree 

of 

freedom 

Mean of squares 

100-grain 

weight 

Number of 

pods per 

plant 

Number of 

grains per 

pod 

Grain yield Biological yield 

Block 3 15.45 2.03 0.41 81897 1605177 

Planting 

date 3 207.42 ** 38.95 
**

 11.89 
**

 1248691 
**

 2207129
 *
 

Error (a) 9 7.09 1.06 0.29 86405 409996 

Cultivar 
1 207.11 ** 205.03 

**
 25.12 

**
 2658818 

**
 41393626 

**
 

Planting 

date 

cultivar× 

3 80.72 ** 63.61 
**

 7.22 
**

 35438 
**

 2907214 
ns

 

Error (b) 12 10.36 2.47 0.28 28698 1359922 

Coefficient 

of 

variations 
(CV) 

 9.98 19.03 10.06 13.59 11.86 

ns, *, ** indicate non-significant difference and significant difference at 5% and 1% levels, respectively. 

 

Table 2: Mean comparison of the simple effects of different levels of planting date and cultivar on 

the yield and yield components of red bean  

Treatments Mean of traits  

Planting 

date 

100-grain 

weight 
Number of 

pods per plant 

Number of 
grains per 

pod 

Grain yield 

(kg/ha) 

Biological yield 

(kg/ha) 

May 20 37.17 a 9.12 a 6.36 a 5032 a 10374 a 

May 31 32.02 b 8.62 ab 5.74 b 4957 a 10002 a 
June 10 30.97 b 7.87 b 5.30 b 4532 bc 9827 ab 

June 20 24.76 c 4.25 c 3.52 c 4159 c 9122 b 

cultivar      
Local 28.69 b 4.94 b 4.34 b 4123 b 8694 b 

Sayad 33.78 a 10.00 a 6.11 a 5007 a 10969 a 

According to Duncan's multi range test, the mean of treatments with similar letters are not significantly 

different from each other at 5% level.  

 

The highest biological yield belonged to the first planting date by 10375 kg/ha and the lowest biological 

yield belonged to the fourth planting date by 9122 kg/ha. In the research conducted by Nezami (2004), 
further increase of biological yield in the first planting resulted from the growth of plant and side 
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branches. Sowing dates are different from each other in terms of providing essential conditions for growth 

period of different cultivars which has caused some differences among the biological yields. In this 

research, the first planting date could produce suitable biomass with regard to providing necessary 
opportunity for plant to produce appropriate canopy, using maximum assimilates, and producing 

maximum dry matter. In the next planting dates, with regard to the decrease of temperature the production 

of stored assimilates has decreased and consequently the biological yield has decreased, as well.  
Biological yield of Sayad cultivar by 10969 kg/ha was more than that of Local cultivar by 8694 kg/ha. 

Biological yield results from the efficiency of a plant population in terms of using production potential 

and environmental conditions particularly the available parameters in growing season. Each cultivar with 

regard to its adjustment to environmental conditions has certain production potential. Therefore, the 
cultivar which has adjusted itself more to the existing conditions has been able to have the highest 

biological yield. Biological yield is different in various cultivars. It can be influenced by genetic, 

environmental conditions or water stress. Delay in planting affects both vegetative and reproductive 
growths in peas and consequently, the rate of biological yield decreases. In late planting, the height of 

plants and the growth of vegetative organs will decrease and the interval between planting and flowering 

will shorten; therefore, the grain yield and biological yield are expected to reduce. Other researchers have 
achieved similar conclusion about the soybean and other crops (Raymar et al., 1988).  

Conclusion  

According to the results of the measurement of red bean traits it was identified that the improved cultivar 

(Sayad) had the highest grain yield by 5007 kg/ha. Moreover, the best planting date was May 20. In 
addition the interactive effect of cultivar and planting date was investigated, so that the highest grain yield 

by 5373 kg/ha belonged to the treatment with Sayad cultivar and planting date of May 20. Other traits 

were also evaluated and the results were analyzed. In summary, the best cultivar in this experiment was 
Sayad cultivar and the best planting date was May 20. 

 

REFERENCES  

Aliloo A, Rahimzadeh Khoei F, Alyari H, Mohammadi A, Ghafari M and Salmasi S (2003). The 
effects of planting date on the grain yield and yield components of local sunflower and Golshid hybrid in 

Khoi. MS thesis in Agriculture, Tabriz University.  

Beuer Lein J (2001). Double- cropping soybeans following wheat ohio state university Extension Fact 
sheet. 

Ghanbari A, Taheri Mazandarani M and Dadivar M (2002). The effects of planting date and plant 

density on the yield of Khomein Pinto bean. Proceedings of Seventh Iranian Crop Science 
Congress, Research Institute Seed and Plant Improvement and Preparation, Karaj. 

Hanway JJ (1984). How a bean plant develops. Iowa. State. Univ. spec. Rep. Revised. 

Kamara CS (1981). Effects of planting date and Mulching on cowpea in sierraleone; Experimental 

Agriculture 17 25-31.  
Khajehpour MR (2000). Principles of agriculture. Jihad Danshgahi Publication, Isfahan University of 

Technology 386.  

Khichar ML and Niwas R (2006). Microclimatic profiles under different sowing environments in wheat. 
Journal of Agrometeorology 8 201-209. 

Kouchaki A, Rashid Mohasel H, Nasiri M and Sadra Baghi F (1988). Physiological Basis of Crop 

Growth and Development (Astan Quds Press) 404.  
Lampang A, Dichitporn A, sivisihghy S and Vanakigmangkd N (1998). Mungbean growth pattern in 

relation to yield 164- 168. In: Mung Bean Proceeding Of The Second International Symposium, edited by 

Shan Wngasum Daram S and Mclean BT, Asian vegetable research and development center, Bankok, 

Thailand.  
Mahlooji M, Mousavi S and Karimi M (2000). The effect of water stress and planting date on the grain 

yield and yield components of Pinto bean. Agriculture and Natural Resources Science 4(1) 53-68.  



Indian Journal of Fundamental and Applied Life Sciences ISSN: 2231-6345 (Online) 
An Open Access, Online International Journal Available at http://www.cibtech.org/jls.htm 
2014 Vol. 4 (3) July-September, pp.417-422/Mirzaienasab and Mojaddam 

Research Article 

© Copyright 2014 | Centre for Info Bio Technology (CIBTech)  422 

 

Mousavi S, Fathi A and Dadgar M (2005). The effect of sowing date and plant density on the growth, 

grain yield, and yield components of red bean. Proceedings of the first Iranian National Conference on 

Legumes 310.  
Nezami A (1994). The effect of sowing date and plant density on the yield and yield components of 

soybean in Mashhad. MS thesis in Agriculture, Faculty of Agriculture, Ferdowsi University, Mashhad.  

Pop, Keisling RWM, Oliver LR , Dillon CR and Wallace DM (2002). Planting date, cultivar, and 
tillage system effects on dry land soybean production. Agronomy Journal 84 81-88. 

Salehi P (2001). Investigating quantitative and qualitative traits of new varieties of beans at different 

planting dates in Eghlid region in Pars. Research project, Eghlid Agricultural Research Station. 

Setiyono DT, Weiss A, specht Y, Bastidas AM, Cassman KG and Dobermann A (2007). 
Understanding and modeling the effect of temperature and doylength on soybean phenology under high- 

yield conditions. Field crops Research 100(2-3) 257-271. 

Shahsavari MR (1989). Evaluating the contribution of genotype and phenotype growth parameters in the 
formation of grain yield and determining the characteristics of ideal type of common bean. MS thesis in 

plant breeding, Faculty of Agriculture, Isfahan University of Technology. 

Shipway PA (1981). Factors controlling yield of oilseed rape (Brassica napus L.) Journal of 
Agricultural Science 96 389- 478. 

Taheri S, Mazandarani M and Beizaei A (1999). The effect of planting date and density in on the yield 

of Khomein Pinto bean in wet planting conditions. Abstract of New Research Events 7(1) 427. 

Tsedeke Abate (1995). Effect of Seeding Date and plant density on yield components and yied common 
Bean in South Central Ethiopia. Crop Science Society of Ethiopia Addis Ababa case 41-47. 

          


