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Abstract: This research evaluates six different planting densities (10∗30, 20∗30, 30∗30, 40∗30, 50∗30, 
60∗30) of bean (Phaseolus Vulgaris L.), Bronco variety and their impacts on yield, earliness and 
quality attributes using Randomized Complete Block Design (RCBD) under central pivot irrigation 
system in the southern part of Jordan during 2007 growing season. Although, the highest planting 
density (10∗30 cm) gave the highest percent of early yield (93%) in comparison to the total yield it was 
among the lowest yielding ability and tended to give pods with lower N,P,K and protein contents. The 
highest yields were obtained by 20∗30 and 30∗30 cm planting densities with 73 and 71% respectively 
of early yield related to the total yield. Stem diameter, pod dry weight as well as protein and mineral 
contents tended to be higher under the lower planting densities. The issue of this research seems to 
give clear perspectives to obtain high early yield with good enough quality under 20∗30 cm bush bean 
under central pivot irrigation system in the desert of southern part of Jordan. 
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INTRODUCTION 

 
 Different planting densities demonstrated varied 
and inconstant effects on crop quality. However, 
Abubaker et al.[1] found no significant effects of plant 
population on stem diameter and on time of flowering. 
He also mentioned constant significant superior yields 
of high plant populations over those of low plant 
population of plastic house beans. Never the less, p 
content of the pods was increased as planting density 
decreased, while no significant effects were detected for 
N, K and protein contents of the bean pods. 
 Fresh bean is an important horticultural crop grown 
in Jordan. In the southern part of the country, were 
central pivots are spread, no supporting research, to my 
knowledge has been done on beans. Stofella et al.[13] 
reported that more stem hypocotyls diameter of bean 
plants were occurred with increasing within row 
spacing. Variation of plant population affects total bean 
yields[8,9,2]. It was indicated by[9] that bean yield was 
increased as that densities increased. Higher planting 
densities gave 7-48% higher bean yields in seven out of 
nine fields experiments[6] Snap bean yield increased at 
high planting density with 7-10 days earliness[3]. The 
aim of this study is to evaluate the influence of different 
bean densities on yield and quality under central pivot 
irrigation system in the desert area of Jordan. 

 

MATERIALS AND METHODS 
 
 Seed of commercial bush bean (Phaseolus Vulgaris 
L.) variety Bronco from Asgrow seed company were 
directly sown at 5-6 cm depth at Rum Agricultural 
Farms in the southern part of Jordan under central pivot 
irrigation system on July, 20, 2007. The study had 
concluded the first harvest on September, 13.2007 and 
the last harvest was concluded on October, 2.2007. A 
Randomized Complete Block Design (RCBD) with 
three replicates and six plant densities as treatments 
were used. Each treatment consisted of three rows three 
meters long and thirty cm apart with plant spaced 10, 
20, 30, 40, 50 and 60 cm within the row for the 
different treatments. One day after planting Stomp 
herbicide was applied at a rate of 2 L ha−1 to keep 
weeds under control. At the end of the first week of 
germination hills were thinned to one plant. Irrigation 
was applied uniformly and whenever needed through 
centre pivot system. Compound soluble fertilizers of a 
total of 80 kg ha−1 of nitrogen, 100 kg ha−1 of 
phosphorus and 100 kg ha−1 of potassium were 
distributed at three days interval with the irrigation 
water system through out the season starting one week 
after emergence. The harvest season on immature pod 
stage basis was commenced on September, 12 for the 
early harvest and on October, 2 for the late harvest 
season. Fresh weights were recoded directly. Data of 
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average pod weight was studied by a thirty pod random 
sample taken from every treatment. Number of days for 
50% of plants to be flowered by daily check of flowers 
on the plants was estimated. Plant growth, stem 
diameter at the hypocotyls area and dry matter content 
of the pods were calculated after oven drying of the 
samples at 70°C to a constant weight. Chemical 
analysis of N, P, K and protein contents were 
determinate on dry basis of the pods. For the 
determination of total nitrogen, the Kjeldhal procedure 

[2] was generally employed. Protein content was 
estimated by multiplying the total nitrogen content by a 
constant factor of 6.25[4]. Available phosphorus was 
measured by Spectrophotometer[10]. Flame photometer 
according to Knudsen[5] measured available potassium. 
Data obtained was statistically analyzed as for the 
randomized complete block design and mean separation 
was conducted following the Duncan's Multiple Range 
Test using SAS, according to Steel and Torrie[11].  
 

RESULTS AND DISCUSSION 
 
Effect on yield earliness and quality attributes: The 
highest planting density (10∗30 cm) was among the 
lowest yielding treatments (Table 1). This could by due 
to the high competition for water and minerals. The 
highest early and total yields of beans were obtained 
under the 20∗30 (9.14 and 12.55 t ha−1) respectively 
and 30∗30 cm (8.59 and 12.09 t ha−1) respectively, 
moreover, total yields obtained from the two densities 
were statistically similar. The lowest yielding early and 
total   yield was   given from the lowest density (60∗30 
cm) treatment which produced 4.48 t ha−1 early in the 
season and a total of 6.98 t ha−1. These results are 
similar to those of [8,12] on bean crop under various 
planting densities. Constant and general tending 
towards higher values of average pod weight, pod dry 
weight and stem diameter (Table 2) by using lower 
planting densities, this could be due to lower number of 
plants per experiments unit area resulting in more water 
and soil nutrients pool per plant which consequently 
contributed to greater photosynthesis through larger 
stem diameter per single plant. This is coincided with 

[13] who reported more portions of photosynthates to be 
Tran located to the beans of larger stem diameter. 
However, number of days for 50% of plants to be 
flowered (Table 2) was significantly affected by 
different planting densities. Lower planting densities 
needed higher number of days for blooming. This could 
be related to the supportive effects of more available 
fertilizers to lower number of plants per unit area which 
permitted   building   of   more   vigorous   growth   that  

Table 1: Effect of planting density on early, late and total yield of 
bush beans under center pivot irrigation system 

 Early yield late yield Total yield   
Treatments (T ha−1) (T ha−1) (T ha−1) 
1 8.06C 0.63E 8.69BC 
2 9.14A 3.41AB 12.55A 
3 8.59B 3.5A 12.09A 
4 6.45D 2.84C 9.29B 
5 5.37E 3.1BC 8.47C 
6 4.48F 2.50D 6.98D 
LSD 0.4657 0.3219 0.7659 
Treatments 1, 2, 3, 4, 5, 6 = 10*30, 20*30, 30*30, 40*30, 50*30, 
60*30 cm respectively 
 
Table 2: Effect of planting density on flowering date and some 

flowering attributes of bush beans under center pivot 
irrigation system 

 No. of days for Stem Pod fresh Pod dry 
 50% of plants diameter weight (g) weight 
Treatments to be flowered (mm)  (%) 
1 32.00E 3.54D 7.300C 8.10D 
2 34.66D 5.19C 9.73B 9.29C 
3 35.00CD 5.20C 9.70B 9.46C 
4 35.33C 5.47B 10.00A 9.49C 
5 37.66B 6.11A 10.10A 10.43B 
6 38.33A 6.17A 10.20A 10.80A 
LSD 0.6643 0.1238 0.2341 0.288 
Treatments 1, 2, 3, 4, 5, 6 = 10*30, 20*30, 30*30, 40*30, 50*30, 
60*30 cm respectively 
 
Table 3: Effect of planting density on N, P, K and protein content of 

bush beans under center pivot irrigation system 
Treatments N (%) P (%) K (%) Protein (%) 
1 2.90 C 0.31 B 3.00 C 18.12 C 
2 3.32 B 0.34 AB 3.40 B 20.75 BC 
3 3.35 AB 0.34 AB 3.43 B 20.94 AB 
4 3.44 AB 0.37 A 3.51 AB 21.50 AB 
5 3.50 AB 0.37A 3.60 A 21.88 AB 
6 3.56 A 0.39 A 3.61 A 22.25 A 
LSD 0.2166 0.0532 0.1217 2.7547 
Treatments 1, 2, 3, 4, 5, 6 = 10*30, 20*30, 30*30, 40*30, 50*30, 
60*30 cm respectively 
 
resulted in higher number of days for blooming of the 
bean plants[1]. 
 
Effect on chemical properties of the pods: Nitrogen, 
P, K and protein contents of the bean pods on dry basis 
were significantly affected by different planting 
densities under the conditions of this research. 
Decreasing planting density showed increased and 
constant values of N, P, K and protein contents of the 
bean pods (Table 3). This could be due to the lower 
competition for nutrients by the lower number of plants 
per unit area; this was agreed upon by the results of[7] 
who found higher N, P and K in bean leaves of lower 
density planting compared to those of higher density. 
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CONCLUSION 
 
 Higher yields were obtained by 20∗90 cm 
densities. Protein and mineral contents of beans tended 
to be higher under the wider plant spacing without 
significant differences among 20∗90, 30∗90, 40∗90, 
50∗90 cm planting densities. 
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