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In order to assess the effect of biofertilizer and weeding regimes and their interaction on the
performance of bush bean (Phaseolus vulgaris L.), a field experiment was conducted at the
Agronomy Field Laboratory, Bangladesh Agricultural University, Mymensingh following
randomize complete block design (RCBD) with three replications during winter season, in
2017. The experiment consisted of five treatments of biofertilizer (Bo= no biofertilizer, B;= 1.0
Kg biofertilizer ha™, B,= 1.5 Kg biofertilizer ha™®, B; = 2.0 Kg biofertilizer ha™®, B,= 2.5 Kg bio-

Keywords fertilizer ha) and four level of weeding W= No weeding, W, = One weeding at 15 DAS, W, =

Two weeding at 15 DAS and 30 DAS, W3 = Three weeding at 15 DAS, 30 DAS and 45 DAS.
Yield contributing characters were significantly influenced by biofertilizer and weeding
regimes. In case of attributes affected by yield factor for biofertilizer the highest plant height,
weight of seed plant™, grain and stover yield in 1.5 Kg biofertilizer ha™, number of seed

Bush bean (Phaseolus vulgaris L.)

Biofertilizer

Weeding regimes

Yield
planttin 1.0 Kg biofertilizer ha™, weight of 1000 seeds in no biofertilizer and harvest index in
2.0 Kg biofertilizer ha? treatments were observed. Considering vyield attributes against
weeding regimes, the highest plant height, grain yield, stover yield and harvest index in three
weeding, weight of seeds plant™ and weight of 1000 seeds in two weeding were found. In case
of interaction effect highest plant height in Bo,W3;, weight of seeds plant™® in BsW,, weight of
1000 seeds in B4W3, grain yield in BsWs3, stover yield in BsW3 and harvest index in BoW3 were
observed. The results obtained in experiment indicate that there is ample scope to increase the
yield of bush bean by applying proper dose of biofertilizer and management of weeding
regimes.
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INTRODUCTION average yield of Bush bean is very low in Bangladesh due to vari-
ous reasons, where biofertilizer and weeding are considered as
one of the important factors. In Bangladesh, dry bean is

produced in 62870 ha of land, production is 51320 tones and

Bush bean or French bean (Phaseolus vulgaris L.) is an important
vegetable crop belonging to the family Leguminosae and sub-

family Papiolionaceae, is known as ‘Farashi Seem’ (Rashid, 1993)
or Jhar sheem (BARI, 2014) in Bangladesh. The cultivation of
Bush bean is very popular in Chittagong, Sylhet, North Bengal,
Hill tracts and also many other places of Bangladesh. Now days,
it is considered as one of the most important exporting vegeta-
bles of Bangladesh to earn foreign currency and is being export-
ed by Horticultural Export Foundation, Dhaka, Bangladesh. The

average vield is 816.3 Kg ha(FAO, 2014). Its edible pods
supply protein, carbohydrate, fat, fibre, thiamin, riboflavin, Ca
and Fe (Shanmugavelu, 1989) and the seed contains significant
amount of thiamin, niacin, folic acid (Rashid, 1993). Bush bean
shows high yield potential, but unlike other leguminous crops it
does not modulate with the native rhizobia (Ali and Kushwaha,
1987). Therefore, requirement of nitrogenous fertilizers for the
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crop is of prime importance.

Bush bean related research works are very few in our country
but in other crop like mungbean we can see biofertilizer effect.
Seed inoculation with effective Bradyrhizobium can play a vital
role in the formation of nodules to fix atmospheric nitrogen by
symbiotic process in the root system of legume crops making
the nutrient available to the plants (Bhuiya et al, 1984,
Chouwdhury et al., 2000; Anjum et al, 2006; Mia and
Shamsuddin, 2010; Mulas et al, 2011; Malik et al, 2014;
Mmbaga et al., 2014). In Bangladesh, inoculation with Bradyrhi-
zobium increased 57% effective nodules, 77% dry matter
production, 64% grain yield and 40% hay yield as compared with
uninoculated mungbean cultivation (Chanda etal., 1991). Uddin
etal. (2013) reported that mungbean produced higher yield with
response to different doses of phosphorus and planting date
when seeds were inoculated with rhizobium at the time of
sowing. The yield contributing characters and yield of Bush

bean varieties were increased/decreased in compare to very
early or late sowing condition during Rabi season (Uddin et al.,
2017).

A research in China (Hussein and Joo, 2011) illustrates the
benefits of using effective microorganisms (EM) either fungal or
bacterial ones for the improvement of the Chinese cabbage
growth and crop yield, by increasing and enhancing the microbi-
al density in soil significantly. An evaluation of the efficiency of
EM cultures for improving biological nitrogen fixation of
uninoculated tropical food legumes, namely bush beans or
vegetable beans (Phaseolus vulgaris), was the basis of this investi-
gation. The legume was selected on the basis of their nodulation
characteristics; bush bean is a species with low nitrogen-fixation
abilities (Lawn and Ahn, 1985; Graham, 1981).

Weed is an important factor responsible for low yield of crops
(Islam et al., 2006). Weed is very much ecofriendly with the
growth and development of mungbean and yield losses due to
weed in mungbean ranges from 27 to 100% (Madrid and Vega,
1971; BARI, 1985). Therefore, weed control is very essential for
mungbean cultivation. In Bangladesh, farmers do not interest to
control weed in mungbean; possibly, it may be one of the causes
for low yield of mungbean in the country. The time of weeding
has an important effort on the growth and yield of mungbean.
Weeding at wrong time and wrong stage of the crop growth may
not be beneficial. Not much research work so far was done on
the effect of bio-fertilizer and weeding on bushbean growth and
yield. In this context, present study was undertaken to investi-
gate the proper dose of rhizobium for yield performance of bush
bean, to investigate the effect of weeding regimes on yield at-
tributes of bush bean (Phaseolus vulgaris L.) and to evaluate the
interaction effect of rhizobium and weeding regime on yield
performance of bush bean.

MATERIALS AND METHODS

Experimental site
The experiment was conducted at the Agronomy Field Labora-
tory which is belongs to the Old Brahmaputra Floodplain (AEZ-

9) where non-calcareous dark-gray, floodplain soils are general-
ly pre dominant. The land was medium high and the soil was silty
loam well drained with low general fertility level and organic
matter content (1.19%) with neutral in nature (pH 6.82).

Treatments and experimental deign

The experiment consisted of two factors viz. (A) Biofertilizer (B)
Weeding regimes. There were five levels of biofertilizer as
follows: Bo= Control (no biofertilizer), By= 1.0 Kg biofertilizer
ha? seed treatment, B,= 1.5 Kg biofertilizer ha? seed treat-
ment, B3 = 2.0 Kg biofertilizer ha® seed treatment and B4= 2.5
Kg biofertilizer ha™* seed treatment. The following four levels of
weeding were used: Wo= No hand weeding, W, = One hand
weeding at 15 Days after sowing (DAS), W, = Two hand weeding
at 15 and 30 Days after sowing (DAS) and W3 = Three hand
weeding at 15, 30 and 45 Days after sowing (DAS). The
experiment was laid out in a Randomized Complete Block De-
sign with three replications. Each replication had 20 unit plots.
The unit of plot size was 5m? (2.5 m x 2 m). The blocks and unit
plots were separated by 1 m and 0.75 m spacing, respectively.
The Bradyrhizobium inoculums strains and seeds of bushbean
variety viz. BARI jharsheem-2 used in present study were
collected from Bangladesh Agricultural Research Institute
(BARI), Jaydebpur, Gazipur. Only one Bradtrhizobium strain was
used in this experiment.

Crop husbandry

The field was prepared by three times ploughing and cross
ploughing followed by laddering. The weeds and stubble were
removed from each plot and the field was leveled properly
before sowing. Layout of the experiment was done according to
treatment combination. After layout the land was fertilized with
75 Kg and 40 Kg ha™ of triple superphosphate and muriate of
potash, respectively. All fertilizers were applied at the time of
final land preparation. The fertilizers were applied by broadcast-
ing and were mixed with soil thoroughly. The quantity of seed
required 35g for each plot was weighed on the basis of experi-
ment specification (five levels of biofertilizer viz, 0, 1.0, 1.5, 2.0
and 2.5 Kg %), considering 90% purity, 80% germination, 20%
safety allowance. Then it was kept in polythene bags. Bradyrhizo-
bium broth cultures were mixed thoroughly with seed per treat-
ment with molasses and were placed in cool dry place. The seeds
were sown in line to line distance of 30 cm and plant to plant
distance 15 cm and were covered with soil. Seeds were sown at
70 Kg ha. Weeding was given in the plots as per treatment
specification. Thinning was done to remove diseased plants.
Hand irrigation was given in some plots where soils were dry.
Cutworm was successfully controlled by application of Savin 50
wp 2 Kg ha* rate mixing with rice husk and molasses.

Crop harvesting and data collection

The crop was harvested at 118 DAS from all plots. Before
harvesting five plants were selected randomly from each plot
and were uprooted for data recording. The rest of the plants
were harvested plot* wise and were bundled separated, tagged
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and brought to the threshing floor of Agronomy Field Laborato-
ry. The crop bundles were sun dried for five days by placing
them on the open threshing floor. Seeds were separated from
the plants by beating the bundles with bamboo sticks. The
collected seeds were dried in the sun for reducing the moisture
content at a constant level. The dried seeds and stover were
cleaned and weighed.

Yield data was recorded from five randomly selected plants
from each plot on the following parameters: Plant height at
harvest (cm), number of pods plant *length of pod (cm), number
of seeds pod™*number of seeds plant ™ weight of seeds plant
(g), grain yield (Kg ha™), stover yield (Kg ha™), weight of 1000
seeds and harvest index (%). Harvest Index was calculated with
the following formula:

Harvest index = Grain yield / (Grain yield + Stover yield) x100

Statistical analysis of data

The collected data were first checked for normality distribution
and subjected to two-way analysis of variance (two-way
ANOVA) followed by Duncan’s multiple range tests (Gomez and
Gomez, 1984) to evaluate the mean difference among the
treatments with Computer package program MSTAT.

RESULTS AND DISCUSSION

Effect of biofertilizer on yield contributing characters and
yield of Bush bean

The effect of biofertilizer on plant height, number of pods plant”
! number of seeds plant™, weight of seeds plant™, weight of
1000 seeds, grain and stover yield was significant. The highest
weight of 1000 seeds (237.22 g) from O Kg biofertilizer ha™?,
plant height (34.39 cm), number of pods plant™ (6.93), number
of seeds plant™ (21.86) and weight of seeds plant™ (3.6 g) from
1.5 Kg biofertilizer ha, grain yield (747.73 Kg ha) and stover
yield (1177.13 Kg ha™}) were obtained from 2.5 Kg biofertilizer
ha(Table 1). The lowest plant height (25.68 cm), number of
pods plant™ (4.98) ,weight of seeds plant™ (2.8 g), grain yield
(544.99 Kg hal), stover yield (859.06 Kg ha™l) was observed
from O Kg biofertilizer ha* treatment, and number of seeds
plant?(13.39) and weight of 1000 seeds (222.93 g) were
observed from 2 Kg biofertilizer ha! treatment (Table 1). The
effect of biofertilizer on length of pod, number of seeds pod™?,
and harvest index was not significant. Numerically, the highest
length of pod (9.57 cm) from 1.5 Kg biofertilizer ha™®, number of
seeds pod ™ (4.40) from 1 Kg biofertilizer ha! and harvest index
(39.19%) was obtained from 2.0 Kg biofertilizer ha treatment
was observed. The lowest number of seeds pod'1 (4.13) from O
and 2 Kg biofertilizer ha™®, harvest index (38.21%) from 1.5 Kg
biofertilizer ha™, length of pod (8.82 cm) was observed from 2 kg
biofertilizer ha™ dose (Table 1). In this connection, Islam et al.
(2006) reported that most of the plant growth parameters in
mungbean such as number of branches plant™, number of leaves
plant'l, number of effective nodules pIant‘l, number of non-
effective nodules plant™, root dry weight plant™, nodule dry
weight plant™* was the height due to the application of bioferti-

lizer (Bradyrhizobium). Gicharu etal. (2013) also found that the
number of nodules, total plant dry weight among the bush bean
cultivars differed statistically at P < 0.05 due to response to
rhizobia strain used both in greenhouse and field experiment.
Pramanik et al. (2014) found the highest plant height (58.83cm)
was obtained at 60DAS from 4 Kg biofertilizer ha™ and the high-
est dry weight plant™ (17.78g) at 60DAS was produced from 2
kg biofertilizer ha™in summer mungbean.

Effect of weeding regimes on yield contributing characters and
yield of Bush bean

The effect of weeding regimes on plant height, number of pods
plant™®, weight of seeds plant™, weight of 1000 seeds and grain
and stover yield was significant. The highest plant height (34.80
cm), stover yield (1196.80 Kg ha™), grain yield (770.59 Kg ha?)
were obtained from three weeding and number of pod plant™
(6.36), weight of seeds plant™ (3.61 g) and weight of 1000 seeds
(232.33 g) were obtained from two weeding (Table 1). The
lowest plant height (27.48 cm), number of pod plant™ (5.19),
weight of 1000 seeds (226.05 g), grain yield (493.15 Kg ha™),
stover yield (799.35 Kg ha™) was observed from no weeding
and the weight of seeds plant™ (2.84 g) were observed from
three weeding treatment (Table 1). The effect of weeding re-
gimes on length of pod, number of seeds pod, number of seeds
plant® and harvest index was not significant. Numerically, the
highest length of pod (9.46 cm), number of seeds pod™ (4.43)
from one weeding, number of seeds plant™ (21.21) from two
weeding, harvest index (39.24%) from three weeding were ob-
served (Table 1). The lowest length of pod (8.85 cm), number of
seeds pod? (4.05) and number of seeds plant™ (16.00) and
harvest index (38.29%) were observed from no weeding (Table
1). Esmaeilzadeh and Aminpanah (2015) carried out an experi-
ment to evaluate the effect of planting date and spatial pattern
on common bean yield under weed-free and weed-infested
conditions and found that due to weed competition, seed and
pod yields were reduced by 11.6% and 7.6%, respectively.
Pramanik et al. (2015) reported that the entire yield contrib-
uting characters of mungbean responded linearly with increas-
ing the number of weeding treatment. Among the weeding
regimes, the highest number of branches plant? (2.68), number
of pods plant™ (20.14), pod length (5.44 cm), number of seeds
pod? (16.30), seed weight plant™ (24.63 g), 1000-seed weight
(39.35 g), seed yield (2.00 t ha™), stover yield (2.99 t ha™),
biological yield (4.99 t ha™) were obtained from three time
weeding plots and two times weeding produced the highest
harvest index (42.61%).

Interaction effect of biofertilizer and weeding regimes

The effect of interaction on weight of seeds plant™?, length of
pod and grain yield was significant. The highest weight of seeds
plant? (5.16 g) from B4sW,(2.5 Kg ha? biofertilizer and two
weeding) length of pod (10.27 cm) was obtained from BoW; (no
biofertilizer and no weeding) treatment and grain yield (886.17
Kg hal) was obtained from B3W; (2 Kg biofertilizer ha™ and
three weeding) were obtained. The lowest weight of seeds plant
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1(1.61 g) and length of pod (7.60 cm) were observed from BsWo
(2 Kg biofertilizer ha? and no weeding) treatment and grain
yield (388.37 Kg ha™}) from BoW, (no biofertilizer and no weed-
ing) treatment was observed (Table 2). The effect of interaction
on plant height, number of pods plant™®, number of seeds pod™,
and number of seeds plant™ and weight of 1000 seeds was not
significant. Numerically, the highest plant height (38.47 cm)
from B,W; (1.5 Kg biofertilizer ha® and three weeding) treat-
ment, number of pod plant™ (7.80) were obtained from BsW,

229

treatment, number of seeds pod'1 (4.93) was obtained from
B;sW1 number of seeds plant™ (29.72) was obtained from B,W,
weight of 1000 seeds (240.27 g) was obtained from B;W3; (1 Kg
biofertilizer ha™? and three weeding) treatment (Table 2). On the
other hand, the lowest plant height (21.09 cm) and number of
pods plant'1 (4.23) from BoW, treatment, number of seeds pod'1
(3.00), number of seeds plant™ (4.89) and weight of 1000 seeds
(216.87 g) were observed from BsW, (2 Kg biofertilizer ha and
no weeding) treatment (Table 2).

Table 1. Effect of biofertilizer and weeding regimes on yield and yield attributes of bushbean.

heFi’Ig?lta t Number Length No of No. of Weightof Weight of Grain Stover Harvest

Biofertilizer harvest of pods ofpods seeds seeds seed 1000 yield yield index (%)
(cm) plant™ (cm) pod™ plant!  plant'(g) seeds(g) (Kg/ha) (Kg/ha)

Bo 25.68c 4.98¢ 9.21 4.13 17.05bc 2.8c 237.22a 544.99d 859.06d 38.67
B, 29.48b 5.18bc 9.36 4.40 20.11ab 3.26b 233.59b 607.73c 949.69c 38.97
B, 34.39a 6.93a 9.57 4.18 21.86a 3.6a 230.67b 646.23b  1048.06b 38.21
Bs 34.19a 5.31bc 8.82 413 13.3%c 2.904c 222.93c 734.82a 1139.63a 39.19
B, 33.93a 5.91b 8.95 4.30 19.63ab 3.414ab 223.30c 747.73a 1177.13a 39.02
CV (%) 6.54 5.45 11.54 7.27 12.25 6.22 3.02 5.69 7.45 8.85
Level of sig. * * NS NS * * > > * NS
Weeding
regimes
Wo 27.48d 5.19b 8.85 4,05 16.00 2.98b 226.05¢ 493.15d 799.35d 38.29
W, 31.16c 5.75ab 9.46 443 18.71 3.43a 229.11b 645.60c 1020.05¢ 38.79
W, 32.70b 6.36a 9.33 4.36 21.21 3.61a 232.33a 71586b  1122.65b 38.93
W3 34.80a 5.34b 9.07 4,08 17.70 2.84b 230.68ab  770.59a 1196.80a 39.24
CV (%) 6.54 5.45 11.54 7.27 12.25 6.22 3.02 5.69 7.45 8.85
Level of sig. * ** NS NS NS * * * * NS

In a column the figure bearing same letter(s) or without letter is identical and those having dissimilar letter differed significantly. *= Significant at 5%
level, **= Significant at 1% level, NS= Non significant; By = no biofertilizer, B; = 1.0 kg ha® biofertilizer, B, = 1.5 kg ha® biofertilizer, B; = 2.0 kg hat
biofertilizer, B4 = 2.5 kg ha™ biofertilizer; W, = No weeding, W, = One weeding at 15 DAS, W, = Two weeding at 15 DAS and 30 DAS, W; = Three

weeding at 15 DAS, 30 DAS and 45DAS.

Table 2. Interaction effects of biofertilizer and weeding regimes on yield and yield attributes of bushbean.

Treatment Plant Weight
Combination height Number Length No. of No. of Weight of Grain Stover

. - of seed . . Harvest
(Biofertilizerx at of pods of pods seeds seeds lant-! 1000 yield (Kg/ yield index (%)
Weeding harvest plant™ (cm) pod?! plant™ p ? ) seeds (g) ha) (Kg/ha) °
regimes) (cm) 8
BoxW, 21.09 423 8.63cde 4.33 17.62 3.32d-g 233.07 388.37I 670.00 36.76
BoxW; 26.78 4.40 10.27a 4.60 17.46 3.25d-g 238.53 539.17ij 837.25 39.10
BoxW, 25.98 5.87 9.20a-d 3.53 16.17 2.46i 240.10 623.33fg 985.00 38.75
BoxW3 28.87 5.40 8.73b-e 407 16.93 2.64hi 237.17 629.10fg 944.00 40.08
B1xW; 25.98 5.80 9.17a-d 4.93 19.52 3.28d-g 230.30 485.87k 798.75 37.86
B1xW, 28.85 5.20 9.80abc 4,00 18.42 2.82ghi 232.20 596.67gh 917.50 39.42
B1xW; 31.60 5.20 8.97a-d 413 21.57 3.52cde 240.27 645.00f 1005.00 39.09
B1xW, 31.50 453 9.50a-d 4,53 20.94 3.41c-f 231.60 703.37e 1077.50 39.50
BoxW, 31.35 6.60 10.23a 413 22.61 3.88bc 227.97 526.48ijk 828.00 38.87
BoxW; 33.48 6.67 9.73abc 4,53 23.61 4.26b 229.60 607.32fg 997.00 37.89
BoxW, 34.24 7.13 9.13a-d 4.20 20.29 3.34d-g 232.67 690.98e 1119.75 38.17
B,xW;3 38.47 7.30 9.17a-d 3.87 20.93 2.9f-i 23243 760.12cd 1247.50 37.89
B3xW, 31.48 470 7.60e 3.00 4.89 1.61j 216.87 500.00jk 787.50 38.86
BsxW; 32.97 5.93 9.13a-d 4.80 16.09 3.7cd 22227 730.00de  1132.50 39.21
B3xW, 34.80 5.80 9.33a-d 487 18.33 3.57cde 225.97 823.11b 1272.25 39.30
B3xW; 37.53 4.80 9.20a-d 3.87 14.25 2.72hi 226.63 886.17a 1366.25 39.38
B4sxW, 27.52 4.60 8.63cde 3.87 15.35 2.84ghi 222.03 565.00hi 912.50 39.08
B4xW; 33.71 6.57 8.37de 4.20 17.96 3.09e-h 222.93 754.87d 1216.00 38.33
B4sxW, 36.86 7.80 10.03ab 5.07 29.72 5.16a 222.67 796.87bc  1231.25 39.35
B4xW3 37.62 4.67 8.77b-e 4.07 15.47 2.56i 225.57 874.17a 1348.75 39.33
CV (%) 6.54 5.45 11.54 7.27 12.25 6.22 3.02 5.69 7.45 8.85
Level of sig. NS NS ** NS NS * NS * NS NS

In a column the figure bearing same letter(s) or without letter is identical and those having dissimilar letter differed significantly.*= Significant at 5%
level, **= Significant at 1% level, NS= Non significant; Bo= no biofertilizer, B;= 1.0 kg ha™ biofertilizer, B,= 1.5 kg ha™* biofertilizer, B; = 2.0 kg ha™
biofertilizer, Bs= 2.5 kg ha* biofertilizer; Wo= No weeding, W, = One weeding at 15 DAS, W, = Two weeding at 15 DAS and 30 DAS, W; = Three

weeding at 15 DAS, 30 DAS and 45DAS.
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Conclusion

The results obtained from this experiment indicated that yield
attributes differed with different levels of biofertilizer and
weeding regimes. The highest yield was produced from seed
inoculated with biofertilizer @ 2 Kg ha™ with three weeding
followed by biofertilizer @ 2.5 Kg ha with three weeding.
Biofertilizer @ 2Kg ha* increased the yield of bushbean which is
beneficial than 2.5 Kg ha? and reduced the fertilizer loss and
three weeding was found the best. Therefore, it can be conclud-
ed that with manipulation of biofertilizer dose and weeding
regimes, there is an ample potential to cultivate Bush bean in
Bangladesh context.
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