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Abstract: An experiment was conducted to evaluate the effects of row spacing (R3) and inter row spacing (IRS)
on some agro-physiological traits of 2 common bean (Phaseolous vulgaris L.) cultivars, at the agricultural
research area, Faculty of Agriculture, University of Urmia, Tran during 2003. Experimental design was a factorial
split-plot based on randomized complete block design with 3 replications. The 30, 45 and 60 cm of RS3s
constituted the main plots and TRSs of 5, 10 and 15 cm and cultivars of Derakhshan and Naz (determinate and
indeterminate, respectively) were allocated to the sub plots. Obtained results showed that different RSs and
TRSs affected the Grain Yield {GY). The highest GY was recorded at 30 cm RS (4.191 tha™")and 5 cm TRS
(3.926 t ha™"). The number of peds plant™ (NPP), the number of grains plant™ (NGP) and grain weight plant™
(GWP) increased as a result of a decrease in the RS and TRS. Tn addition, it was observed that by increasing the
RS and IRS the first pod trait had lngher height. However, the Gram Protein Content (GPC) was not atfected by
the TRS and RS changes. On the other hand, Naz (indeterminate) had higher capability for the grain yield than

Derakhshan (determinate) cultivar.
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INTRODUCTION

Common bean (Phaseolous vulgaris L.) 1s one of the
most important crops in legume family (Leguminosae)
which 1s considered one of the most major protein and
calorie resources in the woerld for human food. About
1145000 ha planted area (10.39% of Tran’s total field area)
are allocated to legume cultivation in Tran, 80150 ha of
which 1s particularly allotted to common bean farming and
yields about 144.7 t ha™ grain (Anonymous, 2002). Plant
distribution pattern and plant density affect the utilization
of environmental resources which influence inter and intra
plant competition. As a result, plant density 13 considered
a vital factor in getting higher GY (Board and Harville,
1996). Plant density can be regulated through the
mampulation of the RS and TRS (Koocheki and Sarmadnia,
1999). As the IR increases, more light penetrate in crop
canopy and reach the lower leaves during the grain
formation; therefore, grain yield plant™ level increases in
wider RSs (Ayaz et al., 1999). On the other hand, due to a
decrease in number of plant m™ in wider RSs GY
decreases. As a result, the highest grain yield m™ is
obtained at lower R3s and higher plant density. Besides,
higher plant density can cause a reduction in CO,

concentration and an increase in moisture amount in
crops canopy, resulting in fungi diseases (Boyak et al.,
2004). Xu and Pierre (1998) by mmposing different RS3s
considering a constant TRS demonstrated that a decrease
1in RS results in an increase i the GY. Hang ef af. (1993)
used IRSs of 5, 7.5 and 10 com 1in their studies and
demonstrated that GY was increased by decreasing IRS.

The objective of this investigation is to determine
the effects of row spacing and mter row spacing on
grain yield and some agro-physiological traits of
determinate and indeterminate cultivars of common bean
(Phaseolous vulgaris 1..).

MATERIALS AND METHODS

The experiment was conducted at the agricultural
research area, Faculty of Agriculture, University of Urmia,
Tran during 2003. The soil properties are a clay loam
texture, pH of 7.8 and soil saturation percentage of
54%. The experimental design was a factorial split-plot
based on randomized complete block design with 3
replications. 30, 45 and 60 ¢cm RSs constituted the main
plots and cultivars of Derakhshan and Naz (determinate
and indeterminate growth, respectively) and 5, 10 and
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15 cm TRSs were used as the sub plots. Before sowing, the
field was prepared by a plough (20-25 cm) in autumn and
disk harrowing and rolling in spring. It was irrigated and
sown in depth of 2.0-2.5 cm in the moist soil using hand
line sowing in spring after the cold weather disappeared.
Hand weeding was applied two times. After the maturity,
two rows with the 1 m lengthened were removed from
each plot due to the border effects. To evaluate of the
traits including the height of the first pod (HFP), number
of pods plant™ (NPP), number of grains plant™ (NGP)
and grain weight plant™' (GWP) totally, 5 plants were
randomly selected from each plot. Similarly, to be able to
determine of the Grain Yield (GY), one of the middle rows
in each plot was hand harvested after removing 1 m from
each side of plots. The Gram Protein Content (GPC) was
found by Kjeldahl method and to determine the Crop
Growth Rate (CGR) and Total Dry Matter (TDM), ratios
were calculated on Growth Days Degree (GDD) basis
during the growth season. All obtained data were
subjected to statistical analyze with SAS statistical
software and Duncan’s Multiple Range Tests (DMRT)
were used for means comparison (p<<0.05).

RESULTS AND DISCUSSION

Height of the first pod (HFP): The results demonstrated
that the HFP decreased due to an increase n RS. In 30 cm
RS, the first pod height was realized at the height of
19.19 em. Also, different IR Ss showed the same effect for
this trait (Table 1). As RS and TRS increase inter plant
competition increases. Consequently, less light penetrates
in crop canopy and internodes become longer and cause
the first pod to appear at higher height. Bashtani (1997),
Dadkhah et al. (1998) and Boyak et al. (2004) separately
reported similar results in their studies. Lower RSs and
IR Ss would bring about mechamzed harvesting possibility
due to the appearance of first pod in higher height.
Therefore, following the results obtained from this study,
30 cm row spacing and 5 cm inter row spacing are
reasonable to reach a mechamzed agronomy.

Number of the pods plant™ (NPP): Tt was increased as a
result of an increase in RS m this study. The highest
number of it was 19.48 in 60 cm RS (Table 1). These results
agree with those of Adam and Weaver (1998) and
Board et al. (1990). An increase in IRS resulted in an
increase in the NPP (Table 1). Hashemijazi et al. (2005)
used 3 different TRSs in their study. Their results
demonstrated an increase in NPP and in NGP due to an
increase in TRS.

Number of the grains plant™ (NGP): An increase in RS
resulted in an increase in this trait. The highest value was
5524 in 60 cm RS (Table 1). These results agree with those
of Rezaee and Hasanzadeh (1996) due to RS changes. IRS
changes also, affected this trait. An increase in IRS
resulted in an increase in NGP (Table 1). Hashemijazi et al.
(2005) by using 3 RSs (35, 50 and 60 cm) and 3 1RSs (5, 10
and 15 cm) in their studies, reported similar results.

Grain weight plant™ (GWP): It was increased as a result
of an increase in the RS. The highest value was 24.09 g
recorded in 60 cm RS (Table 1). Obtained results agree
with those of Board et al. (1990) and Xu and Pierre (1998)
for this trait. In addition, an increase in IRS resulted in an
increase in GWP (Table 1). Bashtam (1997) by
investigating the effects of 4 RSs (30, 40, 50 and 60 cm)
and 4 TRSs (5, 10, 15 and 20 ¢cm) on common bean reported
that an increase in RS and TRS resulted in an increase in
GWP and some other traits including NGP, NPP and pod
weight plant™ (PWP). These results, could be attributed
to this fact that in wider RSs and TRSs each plant can
better utilize accessible resources and take the sunlight,
accordingly, more nutrition and energy are allocated to
each plant resulting in better growth and higher GWP,
NGP, NPP and PWP.

Grain Protein Content (GPC): Evaluating the effects of
RSs and IRSs demonstrated that these factors had no
significant effect on this trait (Table 1). Habibzadeh et al.
(2002) by using 4 TRSs (15, 20, 25 and 30 cm) and
Singh et al (1971) by using 2 RSs (75 and 100 cm),

Table 1: Means comparison of the agro-physiological traits for 3 row spacing and 3 inter row spacing using for 2 common bean cultivars

Grain First pod Grain CGR Grain
Parameters yield height Pods Grains weight (gm™? TDM protein
(cm) (tha ™) {cm) plant™! plant™! plant™! () GDD) (em™ (%)
RSs
30 4,191 19.1% 10.64° 33.04° 8.44° 2.68 1044.632 25.83
45 3.912 14.27 15.77% 45,830 15.60 2.56* 021.45° 25,08
60 3.121° 12.42¢ 1948 55.24= 24.0% 24% 749.96° 25,700
IRSs
5 3.9260 17.72¢ 7.97 25.44¢ 12.53¢ 317 1038.902 24,708
10 3.57¢" 15.36% 15.05° 37.8¢" 17.31* 2.55% 012.33° 25.4¢
15 3.723" 12.90F 228" 70.820 18.28 2.01° 764.80° 26.58°

RSs: Row Spacings; TRSs: Inter Row Spacings; CGR: Crop Growth Rate; GDD: Growth Day Degree; TDM: Total Dry Matter; The means with at least

one same letter(s) do not have statistically significant
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Table 2: Means comparison of the agro-phy siological traits for 2 detemminate and indeterminate (Derakhshan and Naz, respectively) cultivars of common bean

Cultivars and First pod Grains CGR Grain
agro-physiological height Pods Grains weight (gm™ TDM protein
traits (cm) plant™ plant™! plant™! (g) GDD) (gm™) (%)
Derakhshan 1212 10.61° 31.10° 14.19¢ 2.38 822.35 26.424
Naz 18.53* 19.98 58.30° 17.89¢ 277 988.33* 25.05"

CGR: Crop Growth Rate; GDD: Growth Day Degree; TDM: Total Dry Matter; The means with at least one same letter(s) do not have statistically significant

separately showed similar results in their studies.
Sadeghipour et al. (2005) also, reported that GPC was not
mnfluenced by different plant densities in used common
bean cultivars. However, in comparison between cultivars
it was observed that Naz (indeterminate) had higher GPC
(Table 2).

Grain Yield (GY) (t ha™): The highest value was
obtained at the lowest RS and TRS. Using 30 ¢cm RS and
5 cm IRS resulted in 4.191 and 3.926 t ha™' GV,
respectively (Table 1). Frederick et af. (1998), Xu and
Pierre (1998) and Holshouser and Whittaker (2002)
separately reported an increase in GY as a result of a
decrease in the RS and TRS parameters. Dwivedi et al.
(1994), Hayat et al. (2003) and Mehraj et al. (1996) also,
reported an increase in GY due to a decrease in IRS. The
results of this study imply that by decreasing RS and
TRS, plant population, consequently, number of pods and
grains m increase and these changes lead to an increase
n 3Y. Moreover, a decrease in RS and in IRS in common
bean results in an increase in GY without any significant
reduction in GPC. Different cultivars affected the GY
(Table 2). In comparison between the cultivars; it was
observed that Naz (mdeterminate growth) had higher
capability than Derakhshan (determinate growth) to
produce more GY (Table 2). The highest GY in Naz cultivar
can be attributed to the ability of indeterminate cultivars
to benefit from its surrounding atmosphere and to spend
less energy to create preservative and constitutive
organs.

Crop Growth Rate (CGR) (g m™ GDD): The process of
CGR changes in this study demonstrated that different
RSs had no significant effect on this trait. However, a
decrease in RS resulted in an increase in CGR. The
highest CGR was observed at lowest IRS, corresponding
3.17 g m~* GDD (Table 1). An increase in CGR due to a
decrease in TRS can be attributed to an increase in the
NPP and plant population. Similar results were reported in
the studies of Sirait et al. (1994), Mobaser et al. (1999) and
Enyi (1973). Accordingly, an increase in CGR due to a
decrease in IRS could lead to an increase in grain yield.

Total Dry Matter (TDM) (g m™—): The highest TDM
was obtained at the lowest RS and TRS (1044.63 and
1038.90 g m ™, respectively). An increase in RS and in TRS

resulted in a decrease in TDM (Table 1). These results
agree with those of Ayaz et al. (2001) and Board et al.
(1990). An increase in TDM due to a decrease in row
spacing and inter row spacing could be attributed to an
increase in plants m~ and consequently an increase in
dry matter weight.

To conclude, gramn yield could be affected by
mampulating row spacing and inter row spacing, so
that to reach the highest grain vield in common bean
(Phaseolous vulgaris 1..) cultivars. By decreasing row
spacing and inter row spacing resulting in an mcrease in
plant population, we could succeed this goal. In addition,
since row spacing and inter row spacing changes have no
significant effect on grain protein content, this grain yield
increase does not diminish the nutritional quality of
common bean grain.

ACEKNOWLEDGMENTS

We appreciate the officials of Urmia Umversity,
Faculty of Agriculture Particularly, Dr. Mehdi Tajbakhsh
for his aids to progress this investigation.

REFERENCES

Adam, P.D. and D.B. Weaver, 1998. Brachytic stem traits,
row spacing and plant population effects on soybean
yield. I. Crop Seci., 38: 750-755.

Anonymous, 2002. Iranian Agriculture Data, pp: 485.

Ayaz S., P. Shah, HM. Shanf andT. Ali, 1999. Yield, yield
components and other important agronomic traits of
wheat as affected by seed rate and planting
geometry. Sarhad I. Agric., 15: 255-261.

Ayaz, S, DL. Mc Niel, B.A. Mc Kenzie and G.D. Hill,
2001. Population and sowing depth effects on yield
component of grain legumes. 10th Aust. Agron.
Conf., Hobart.

Bashtani, A., 1997. The mvestigation of plant density on
vield and yield components of common bean.
Agronomy. M.Sc. Thesis, Ferdosi Univ., pp: 82.

Board, I.B., B.G. Harville and A M. Saxton, 1990. Branch
dry weight 1n relation to yield increases in narrow-
row soybean. Agron. T., 82: 540-544.

Board, I.E. and B.G. Harville, 1996. Growth dynamics
during the vegetative period effects on yields
of narrow row, late-planted soybean. Agron. T,
88: 567-572.

4545



FPak. J. Biol. Sci., 10 (24): 4543-4546, 2007

Boyak, E., M. Simgek and S. Gergek, 2004. Row spacing
and urigation interval effects on yield and yield
components of soy bean (Glycine max Mer.). Pak. T.
Biol. Sei., 7: 230-234.

Dadkhah, A.R., M. Amim and A. Ghalavand, 1998. The
effect of plant population and row spacing on soya-
bean quantitative and qualitative characteristics.
Seci. Res. I. Shahed Univ., 18:; 77-82.

Dwivedi, D.K., H. Singh, B. Shahi and IN. Rai, 1994.
Response to French bean (Phaseolus vulgaris L.) to
population density and N level under mid upland
situation North-East alluvial plain of Bihar. Indian I.
Agron., 39: 581-583.

Enyi, B.A.C,, 1973, Effect of plant population on growth
and yield of soybean. I. Agric. Sci., 18: 131-138&.
Frederick, JTR., PJ. Bauer, W.J. Buscher and
G.S. Mc Cutcheon, 1998. Tillage management for
double cropped soybean grown m narrow and wide

width culture. Crop Sci., 38: 755-762.

Habibzadeh, Y., R. Mamaghan and A. Kasham, 2002. The
effects of plant population on protein content of
mung bean cultivars. Abstracts of 7th Iranian Crop
Sci. Congress. Karaj.

Hang, AN, D.C. Mc¢ Clary, G.C. Gilliland and
T.A. Lumpkin, 1993. Plant Configuration and
Population Effect on Yield of Adzuki Bean n
Washington State. New Crops. In: Crops, Tanick, T.
and J.E. Simon (Eds.). Wiley, New York, pp: 588-590.

Hashemijazi, SM., A. Danesh and B. Gani, 2005. Effects
of plant arrangement on yield and yield components
of chiti bean. In: 1st Tranian Pulse Symposium,
pp: 208-209.

Hayat, F., M. Arif and K.M. Kakar, 2003. Effects of seed
rates on mung bean varieties under dry land
conditions. Int. J. Agric. Biol., 5: 160-161.

DL. and JP. Whittaker, 2002. Plant
population and row spacing effects on early soybean
production systems in the mid-Atlantic USA. Agron.
1., 94: 603-611.

Koocheki, A and G. Sarmadma, 1999. Physiology of
Crop Plants. Jahad-Daneshgahi Mashhad, Inc., Iran,
pp: 400.

Mehraj, K.N., M.A. Brick, C.H. Pearson and I.B. Ogg,
1996. Effect of bed width, planting arrangement and
plant population on seed yield of pinto bean cultivars
with different growth habit. I. Prod. Agric., 9: 79-82.

Mobaser, HR., J. Karnbozia and D. Mazaheri, 1999. The
effects
components m mung bean cultivars. Abstracts of 6th
Iranian Crop Science Congress, Babolsar.

Rezaee, A. and A. Hasanzadeh, 1996. Effects of plant
dating and plant population on yield, yield
components m three mung bean cultivars. Iran 7.
Agric. Sci., 26: 19-29.

Sadeghipour, O., H. Ghafari and R. Monem, 2005. Effect of
plant density on yield and yield components of

Holshouser,

of plant demsity on yield and yield

common bean cultivars in shahre-rey region. 1st Tran.
Pulse Symp., pp: 212-215.

Singh, L., S.K. Maheshwari and D. Sharma, 1971 . Effect of
date of planting and plant population on growth,
vield, yield component and protemn content of pigeon
pea. Ind. I. Agric. Sci., 41: 535-538.

Sirait, Y., W.G. Pill and W.E. Kee, 1994. Lima bean
(Phaseolus vulgaris L.) response to irrigation and
plant population densities. Hortic. Sei., 29: 71-73.

Xu, C. and F.J. Pierre, 1998. Dry bean and soil response to
tillage and row spacing. Agron. I., 90: 393-399.

4546



	PJBS.pdf
	Page 1


