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Introduction

Legumes are the second most
considered the primary
providing food for human
when grown in rotatior‘it

content. In addition to
ity of agricultural soils
s with nitrogen-fixing

bacteria. Common beanyPhaseo s L. 1 t legume used for direct
human consumpgion. ﬁevin i ield 1 e of the main goals of cultivating this
plant, ment practiges—such as determining the sowing
date, ro | nutrients—result in high biological
and econo , In this experiment, to find solutions to increase the

nducted as a factorial experiment in the form of a randomized
BD) with four replications during the spring and summer of 2023
in the Rudbaneh section ahijan, Iran. The factors examined in this experiment included
sowing patterns at three Ievels: rectangle pattern (20x31 cm), rhombus pattern (23%27 cm),
and square pattern (25%25 cm), with a constant density of approximately 16 plants per square
meter. Additionally, foliar application of boron at a concentration of 0.1% was compared to
no boron application. These factors were evaluated in two experiments conducted on April
25th (spring) and August 29th (summer).

This research was
complete block design (

Results and Discussion

The results of the combined variance analysis showed that the effect of the sowing date
was significant on all tested traits except for seed protein content. These traits included plant
height, number of secondary branches, number of pods per plant, percentage of fertile pods,
100-seed weight, biological yield, seed yield, seed formation rate, seed filling rate, yield

\



formation rate, and vegetative growth rate. In contrast, the effects of sowing pattern
treatments were significant only on plant height, number of secondary branches, and 100-seed
weight, with no significant effect on the other tested traits. Boron foliar application also had a
significant effect on plant height, number of pods per plant, percentage of fertile pods, 100-
seed weight, biological yield, seed yield, seed formation rate, seed filling rate, yield formation
rate, vegetative growth rate, and seed protein content. The results showed that seed yield at
the spring sowing date averaged 348.3 g-m2, which was significantly higher than the summer
sowing date average of 204.0 gom™2 (a 41% increase). Boron foliar application also
significantly increased seed yield, with an average of 307.9 g'm2 compared to 244.5 g-m™>
without boron (a 20% increase). However, sowing patterns had no significant effect on seed
yield. The components of seed yield, including the number of pods per plant and 100-seed

weight, were higher at the spring sowing date, 'ﬁaverages ofgl5.6 pods and 42.8 g,

ively, compared to
o increase in the
f 13.8 pods
re sowing
rhombus and

respectively. These values represented increases of “and 6%, resp
the summer sowing date. Boron foliar application alS® resulted
number of pods per plant and a 5% increase in 100-seed weightywi rage

i t !]

and 42.6 g, respectively, compar ly,
pattern achieved a higher 100-seed pared t
in the spring season,

were superior in terms

rectangle sowing patt

Conclusions
Based on the results of thi
using the square sowin

of seed yield summer sowing date, rectangle, and
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Table 1. Physicochemical characteristics of the soil at the experiment site

olae 7.
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S Gee o8 She ey S S S Organic 0395 i e %
Depth Sand Silt Clay  Soil  *w%  EC Carbon N P K B
(cm) (%) (%) (%) Texture pH (dS.m™) (%) (mgkg') (mgkg') (mgkg') (mgkg")
0-30 44 48 8 <9 734 0536 1.25 29.2 21.7 172.2 1.1
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Table 2. Meteorological information of the experiment si i
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Table 4. Combined analysis of variance of local bean (Pach-Baghela) plant traits in sowing date, sowing pattern and
boron application treatments

Sl yo (1 Sle

slasls ol o e sl (5,9,L 2oy

i @ gl 3 Wy laddle aldo b3y e 0,Slee
Slyeess lie sl Plant No. branches  No. pods Pod fertility 100 seed Biological
S.0.V d.f height per plant per plant (%) weight yield

ClS (Jad) oo

.("Las) o7 1 129.36**  105.0208**  406.58**  84.270**  80.083**  851201.33**
Sowing date (season)

1,55/ Juad

s 6 0.2220 0.3476 0.3154 4.618 0.256 127.555
Season/Repeat



cals )l
o 2 21.631%* 6.1702%* 0.050ns 1.633ns 1.827* 344.33ns
Sowing pattern

7 ‘SWL“blm . 1 21.333%x* 0.4033ns 62.335%*%  442.86**  67.687**  125665.33**
Boron application

culS ol TX Jad

Season x Sowing pattern
9 Bhdsle X Jab |

Season x Boron application
23t S Jslme X Bl ]

2 2.4414ns 0.4352ns 0.060ns 17.619** 0.221ns 250.33ns

0.5208ns 0.0675ns 0.016ns 1.920ns 3.740% 300.00ns

Boron applicati()n X Sowing 2 1.9752ns 0.0077ns 0.530ns 11.851%* 0.450ns 596.33ns
pattern
232 Bl slme X Sl Gl X Jad
Season x Sowing pattern x 2 0.1477ns 0.5418ns 0.967* 2.780ns 0.007ns 481.00ns
Boron application
u.....La)'l 6“‘5
30 0.8252 0.2126 0.2269 2.8 0.553 289.155
Error \
(09 Seetd o r 1.62 472 ! 1.79 3.56
C.V (%)
Wy Sy g gy Jleis | Zokiw 5 I0 Pre A FF 9 g
S s not significant and * and ** areignificant at the five and one perce obabili*pectively
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Table 4 continued. Combihed analysis of Va‘ cal bean (Pach-Baghela) plamt traits in sowing date, sowing
pattern an lication tre:
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OM 8 oo sy S s @l (et
ails Yield 3, Seed
formation \Seed filling  formation = Vegetative protein
rate rate rate growth rate  content

811.19**

.60** 66.74** 220.48%*  0.17508"

Sowing dat:
1,55/ Jad
I 1.6103 0.0427 0.2536 0.0715 0.1234
Season/Repeat
cls gl
o 51.141m 0.0209" 0.0158m 0.090"s 0.1791ms 0.1188"

Sowing pattern
Boron application
CBlS il T X Juad
Season x Sowing pattern
932 Bl Jplome X o
Season x Boron application

a3t Bl X cls Gl
Boron application x Sowing 2 109.274ns 0.6681" 0.00ms 0.0197ns 0.2511"s 0.0180"s
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Error
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Table 5. Mean compari bean (Pach-Baghela) plant traits in sowing date, sowing pattern and boron
application treatments

sloasls slas
3 b 5y9)b weps il do ) sy 0 Shos
<l (Jad) o No. secondary &3 > M sl pod fertility 100 seed  Biological yield
Sowing date (season) branches No. pod.plant! (%) weight (g) (g.m?)
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