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GROWTH AND YIELD RESPONSE OF MUNGBEAN ASINFLUENCED BY
PHOSPHORUSAND BORON APPLICATION

Abstract

A field experiment was conducted at the Agronomeldri Laboratory, Bangladesh Agricultural
University, Mymensingh, during the period from Fedmy 2012 to May 2012 to investigate the effect of
levels of phosphorus (0, 20, 40 and 60 kg hand boron (0, 1.0, 1.5 and 2.0 kg'han growth and yield

of summer mungbean cv. BINAmMung-8. The experimeas Vaid out in a randomized complete block
design (RCBD) with sixteen treatment combinatioasitg three replications. The results indicated tha
the crop responded significantly to phosphorus lam@n in respect of growth and yield such as plant
height, number of branches planpods plant, pod length, number of seeds Ppd000 seed weight,
seed yield, stover yield, biological yield and hestvindex. In the combination of phosphorus anator
all the parameters were significant by influendee fighest seed yield (1.19 thavas obtained from 40
kg P h& followed by 60 kg P ha(1.13 t hd) and 20 kg P h&(1.10 t hd) while the lowest seed yield
(1.01 t h&) was obtained from the control plot. In case aflnoapplication, the highest seed yield (1.16 t
ha') was obtained from 1.5 kg B fhdollowed by 2.0 kg B h&1.14 t h&) and 1.0 kg B h¥1.09 t h&)
whereas the lowest seed yield (1.04 t)haas obtained from the control plot. The highestdsyield
(1.25 t h&) was obtained from the combination of 40 kg P Ral.5 kg B ha while the lowest seed yield
(0.95 t hd) was obtained from the control plot. The resultggest that mungbean crop may preferably
be fertilized with a combination of 40 kg P*ha 1.5 kg B ha to obtain maximum seed yield in the

agroclimatic condition of the study area.

Key words: Phosphorus, Boron, Growth, Yield and BINAmMung-8.

INTRODUCTION

Mungbean Yigna radiata L.) belongs to the sub family Papilionaceae uritlerfamily Leguminosae. It
is popularly known as "Moog" in Bangladesh. Mungbesa the third most important pulse crop in
Bangladesh in both area and production [1]. Duistehort duration, mungbean can fit in as a casp c
between major cropping seasons. Cultivation of rbeag can improve the physical, chemical and
biological properties of soil as well as increasdl $ertility status through nitrogen fixation from

atmosphere by symbiotic process with the help aforsymbionts (Rhizobium).
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Crops differ in their sensitivity to boron (B) defincy. The adsorption of boron (B) varies with thee

of clay in determining the amount of adsorption Bpron deficiency commonly occurs in soils during
periods of drought. The reduced level of waterhi@ $0il also causes a proportionate decreasedrofat
boron diffusion to root [2]. Visible symptoms of @eficiency (0.3 um) initiated on young leaves as

internal chlorosis later leading to necrosis [3].

Mungbean is highly responsive to fertilizers and haconsiderable response to phosphorus. Thedfoils

Bangladesh are not rich in all essential nutridlements and organic matter content. The farmers
generally grow mungbean almost without fertilizZgo, there is an ample scope of increasing the wield

mungbean per unit area by using balanced feriitimancluding phosphorus and boron. In Bangladesh,
many studies have been conducted on nutrient esgeints of mungbean, but reports are very few on the
phosphorus and boron fertilizer requirement as a®lbn the combined effects of these two factors on
mungbean. Therefore, the experiment was conductextudy the optimum doses of phosphorus and

boron on growth and yield of mungbean.

.MATERIALSAND METHODS

The experiment was conducted at the Agronomy Hieldoratory, Bangladesh Agricultural University,
Mymensingh during the period from February 201y 2012.Mungbean variety BINA mung-8 was
used as a test crop. The experimental soil beldoghe Old Brahmaputra Floodplain under Agro-
ecological Zone AEZ-9 having non-calcareous dagydloodplain soil under Sonatola soil series. disw

a medium high land of silty loam soils having pi8,6L.29% organic matte®.101% total N and 13.9 pg
g* soil available P. The experiment was laid out an8mized Complete Block Design (RCBD) with
three replications. There were sixteen treatmentbteations comprising four levels of phosphorus (0O,
20, 40 and 60 kg A and boron (0, 1.0, 1.5 and 2.0 kg'hand one control. The total number of plots
was 48. Each treatment received an equal amoUudPHS. All the plots received N, P, K and S as basal
treatment. Phosphorus was applied in the formipletsuper phosphate (TSP) and boron was applied in
the form of boric acid. Seeds were sown on 12 Faelpra012 with line to line distance 30 cm and plant
plant distance of 10 cm. There were 8 rows in gdah Two seeds were sown per hill. The seed rag w
35 kg hd for BINAmung-8 recommended by BINA. Interculturaperations were done as and when
necessary. The crop was harvested at 65 dayssafténg when the crop attained the full maturitytda
on plant height and number of branches plamére observed from ten randomly selected plarmts fr
each plot at 30, 45 and 60 days after sowing (D) average values were calculated for each ugtit pl

Seed and stover yields and other yield contributimgracters were recorded from each plot.
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62 Data were analyzed with the help of MSTAT-C [4].r2an's Multiple Range Test (DMRT) was used to
63  compare variations among the treatments.
64 RESULTSAND DISCUSSIONS
65 Growth and yield attributing parameters: Plant height was significantly influenced by phosps.
66  Plant treated with 60 kg P fhagave the tallest plant (84.47 cm). The treatmeithout phosphorus
67  (control) produced the shortest plant (62.06 cnab{@ 1). Plant height of mungbean showed supeyiorit
68  at 60 kg P hafollowed by 20 kg P H§5]. Plant height was significantly influenced byrbn. The tallest
69 plant (76.22 cm) was found from the applicationlds kg B hdand the shortest one (72.99 cm) was
70 recorded in control plot (Table 2). This might beedto the application of boron to the plant which
71  ultimately enhanced plant height. The crop of thietml plot suffered from boron deficiency. Intetian
72  effect of phosphorus and boron was significantéapect of plant height. However, the tallest plant
73 (86.03 cm) was found from the plant treated withk§(P ha x 1.0 kg B ha followed by 60 kg P h&
74  15kg B hd, 40 kg P hax 1.5 kg B hd, 60 kg P hax 2.0 kg B hdwhile the shortest plant (60.91 cm)
75  was obtained from control plot (Table 3). This ntigle due to the lack of phosphorus and boron ih soi
76  which reduced the cell division, carbohydrate ammtgin synthesis and also lowers the normal assvit
77  of the cambium tissue.
78  Branches per plant varied significantly due to diféerent levels of phosphorus (Table 1). The highe
79  number of branches plah¢3.99) was counted from the treatment 60 kg Parad the lowest number was
80  counted in the control plot (2.28). High level dfgsphorus in the soil helps the uptake of othetignis,
81  which ultimately produces healthy plant with theximaum productive branches of the crop. Lack of
82  phosphorus results in low rate of plant growth g@mht branching. Nnumber of branches planf
83  mungbean increased with increased level of phosighap to 60 kg H6, 7]
84  Table 1. Effect of phosphorus on growth and yield contributing characters of summer mungbean
85  (cv. BINAmMung-8)
86
Levels | pight | branch | pocs | L9 | 'scod | sced u el (t | vk ( | BOlogel | Harves
(cm) plant plant pod (9) ha”) ha”)
Po 62.06d| 2.28d 11.00d 6.39¢ 14.0Yd 41.04c 1.00d c2.02 3.03d 33.74a
Pao 71.83c| 3.62c 13.16¢ 7.72h 15.78b 43.68b 1.10c  b2.52 3.62b 31.25b
Pao 80.06b| 3.89b 15.595 7.99a 17.78a 47.68a 1.19a a2.86 4.05a 29.73c
Pso 84.47a| 3.99a| 15.17nK 7.77p 15.09c 42.85b 1.13b c2.12 3.50c 32.29b
CV(%) | 3.76 4.23 2.64 3.08 2.42 2.83 2.8% 6.2P 4.3% 491
Level - - - - - - - - - -
of sig.
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87 P, = No phosphorus,,R 20 kg P hd, P, = 40 kg P hda and R = 60 kg P ha. In a column, same letter (s)
88  do not differ significantly at £0.05 by DMRT, **- Significant at 1% of probability.
89
90 Table 2. Effect of boron on growth and yield contributing characters of summer mungbean (cv.
91  BINAmMung-8)
92
Levels Plgnt Noof | No of Length No of | 1000- _Seed Stover Biological | Harvest
of B height branclh podsl pod? seefl seed y|eI_ciI (t y|eI_ciI (t yield Index
(cm) plant plant pod wt () ha”) ha”)
Bo 72.99b | 2.87d| 11.11g 7.29 14.3Pc 41.44c 1.04d d1.99 3.04d 34.21a
B, 74.48ab| 3.33c| 13.32% 7.41p 15.78b 43.84b 1.09c 3c2.2 3.31c 33.14b
Bis 76.22a | 3.65b] 15.25a 7.69a 16.4la 46.39a 1.16a aZ2.86 4.02a 28.86¢
B, 74.74ab| 3.93a 15.24a 7.48b 16.21a 4408b 1.14b 4b2.4 3.59b 32.29b
CV(%) 3.76 4.23 2.64 3.08 2.42 2.88 2.8% 6.29 435 4091
Level ** ** ** ** *% *% *% *% *%* kx
of sig.
93 B, = No boron, B= 1.0 kg B hd, B,= 1.5 kg B hd and B = 2.0 kg B h&. In a column, same letter (s)
94  do not differ significantly at £0.05 by DMRT, **- Significant at 1% of probability.
95
96 Table 3. Interaction effect of phosphorus and boron on growth and yield contributing characters of
97  summer mungbean (cv. BINAmMung-8)
_ Plgnt No of | No of Length No of 1000- S_eed Stover Biological | Harvest
Interaction| height | branch | pods 1 seed | seedwt| yield | yield (t .
cem) | plant® | plantt | P29 | pod? @ | (tha)| haty | VYield | Index
PoxBo 60.91g| 1.58L 8.77i 6.34¢ 13.14h  37.82h  0.95] 1.58g 2.53h 37.63a
PoxB; 61.84g| 2.17k 9.99h| 6.36d 14.38efg38.99h | 1.00i 1.98ef 2.97¢g 33.59ad
PoxBys | 63.02g| 2.52j| 12.67ef 6.37d 13.93fg 45.46cd 1.05h.24& 3.29def | 32.01de
PoxB, 62.49g| 2.85i 12.59f 6.37d 14.81lde 41.90fg 1.05h 27@. 3.32de | 31.73def
P2 xBo 69.96f | 3.28h| 10.30n 7.72bc 14.10fg 39.96gh 1.05h .91f1 2.969 35.37bc
Poo B, 71.17f | 3.57g| 11.849g 7.68hc 16.1Qc 44.75cde05h | 2.01def| 3.06efg| 34.65cd
PyxB;s | 72.83ef| 3.65f| 15.15cd7.72bc| 16.53c| 45.49cd 1.17¢d 3.34b 4.52b 26.01g
PoxB, | 73.35ef| 4.00d| 15.34¢ 7.76p  16.19c 44.52de 1.l14e 81c2.] 3.95c 28.97f
PsxBo | 76.21de| 3.31h | 13.20e| 7.990 16.17¢  45.25cd  1.11f 2.21de da&.32 33.51cd
PsoxB; | 78.88cd| 3.82e | 16.80a 7.31q 17.82p 48.37pb 1.18c 2.81c 3.99@9.71ef
PsoxB:s | 84.59a| 4.16¢c| 16.21bh 8.80a 18.70a 50.07a 125a a3.60 4.85a 25.83¢g
PsoxB, | 80.57bc| 4.25b | 16.15b| 7.85n 18.448b 47.02bc 1.21b 2.84c c4.05 29.89ef
PsoxBo | 83.28ab| 3.31h | 12.17fg 7.76h  13.88g 42.73ef 1.0B8g 2.27d d234 32.20de
Pso xB1 86.03a| 3.76e| 14.67d 7.83b 14.6Qef 41.28fg 1.01flldef| 3.23d-g| 34.6lcd
PsoxBis | 84.46a| 4.26b| 16.98a 7.86b 16.47c 44.55de 1.172d?4de 3.41d 34.48cd
PsoxB, | 84.11labl 4.6la | 16.88a 7.64bc 15.42d0 42.87ef 1.16d 1.86d d3.42 33.92cd
CV(%) 3.76 4.23 2.64 3.08 2.42 2.83 2.85 6.29 4.35 491
LeVeI Of * *% *%* ** *%* *% ** *%* *% **
sig.
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P, = No phosphorus, £= 20 kg P ha, P,, = 40 kg P h&, Ps, = 60 kg P hd, B, = No boron, B= 1.0

kg B ha', Bys = 1.5 kg B hd and B = 2.0 kg B hd. In a column same letter (s) do not differ
significantly at P=0.05 by DMRT, NS- Not significant, **- significart 1% level of probability.
Significant variation was observed in branches {lari mungbean when boron was applied at different
levels (Table 2). The highest number (3.93) wasntaml from 2.0 kg B Hg which was statistically
dissimilar with 1.0 kg B ha(3.33) and 1.5 kg B Ha(3.65). Interaction effect of phosphorus and boron
was significant in respect of number of branchesdl The highest number of branches pfa(t.61)
was found from the plant treated with 60 kg P ka2.0 kg B h# while the lowest was obtained from
control plot (Table 3).

Results of the Table 1 indicated that number ofsgadnt® was significantly affected by various levels of
phosphorus. Plants not fertilized with phosphorusdpced the lowest number of pods pfafit1.00),
whereas 40 kg P Haproduced the highest number of pods (15.59) pladtmber of pods plaritof
mungbean showed superiority at 60 kg P fullowed by 20 kg P h&[7, 8]. The number of pods plant
was significantly affected by application of varsolevels of boron (Table 2). Plants not fertilizeih
boron produced the lowest number of pods plghi.11), whereas application of 1.5 kg B'lmoduced
the highest number of pods (15.25). This resulthinlze due to boron helps in flower and pollen grain
formation. Interaction effect of phosphorus anddmowas significant in respect of number of podsipla
! The highest number of pods plar16.98) was found from the plant treated with §0Pkha x 1.5 kg

B ha' while the lowest number of pods plar{8.77) was obtained from control plot (Table 3).

Phosphorus exerted a significant effect on podttenlant received 40 kg P fend gave the tallest
length of pod (7.99 cm) followed by 20 kg P'hand 60 kg P h& On the other hand, the shortest pod
was recorded from the control plot where phosphweras not applied (Table 1) [5]. Pod length differed
significantly when different levels of boron werppéied. Plant received 1.5 kg B “hand gave the
longest pod (7.69 cm). The shortest pod was reddrden the control plot which was statistically den
with treatment 1.0 kg B flaand 2.0 kg B H& It indicated that boron had significant effectpod length
(Table 2). This may be due to boron is essentiaeih division which increases pod length. Intei@ct
effect of phosphorus and boron was significant ot length of mungbean. The tallest pod (8.80 cng wa
observed from the plot under the treatment 40 kgiPx 1.5 kg B h& and the shortest (6.34 cm) was

recorded from the control (Table 3).

A significant variation was observed among the lewé phosphorus in respect of number of seeds.pod
It was observed that 40 kg P haroduced the highest number of seeds’fdd.78). The lowest number

of seeds pod (14.42) was counted from the control plot (Tabjeltmight be due to insufficiency of
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phosphorus nutrient which ultimately lowered thetriemt uptake and hampers the growth and
development of mungbean. Number of seeds'mfdnungbean increased with application of incrdase
level of phosphorus up to 40 kg 18, 7]. A highly significant effect of boron was s#rved on the
production of seeds pddIt was observed that 1.5 kg B*haroduced the highest (16.41) number of
seeds pod, which was statistically similar to the crop tehwith 2.0 kg B hid The lowest number of
seeds pod (14.32) was recorded from the control plot (Ta?)leThe interaction of phosphorus and boron
on seeds potiwas significant. The highest number of seeds'{a8.70) was observed where 40 kg P ha
! coupled with 1.5 kg B hawas applied (Table 3). The lowest number of sqmats' (13.14) was
recorded from the control plot where neither phasps nor boron was used. Nnumber of seeds' pod

increased significantly with increasing levels bbpphorus (0-60) kg P 1h49].

Phosphorus significantly affected 1000-seed wef@iable 1). BINAmung-8 produced the highest 1000-
seed weight (47.68 g) with 40 kg P hanhile the lowest one (41.04 g) was recorded indiwtrol plot.
Weight of 1000 seeds was significantly affectedhsy different levels of boron (Table 2). BINAmung-8
produced the highest 1000-seed weight (46.39 d) & kg B hdand the lowest was recorded in the
control plot. As boron affects cell division, cahydrate metabolism, sugar and starch formationchwvhi
help to increase in size and weight of seed. Ttezdition effect of phosphorus and boron was diganit

in respect of 1000-seed weight of BINAmMung-8. Nuigadly the highest 1000-seed weight (50.07 g) was
recorded with 40 kg P Haand 1.5 kg B hdand the lowest one (37.82 g) was observed in tinéral

treatment where phosphorus and boron were noteapfiliable 3).

Seed yield: Seed yield was significantly influenced by diffieréevels of phosphorus. It was found that
the application of 40 kg P Haroduced the highest seed yield (1.19t)hehereas the lowest in control.
Seed yield increased due to the application of phosis fertilizer (Table 1). Application of 40 kgha*
significantly increased the seed yield of mungbga). Seed yield differed significantly due to boro
The highest (1.16 t A was obtained when the crop was given 1.5 kg B, lhile the lowest was
recorded from control (Table 2). Boron helps thgnsa to become receptive and sticky which increase
pollination. As a result fruit setting increasesl @o as number of seeds per pod. The interactfenteif
phosphorus and boron on seed yield was highly fignit. The highest seed yield (1.25 t'havas
observed when the fertilizer combination was 4@Pkga'x 1.5 kg B h&d. The lowest seed yield (0.95 t

ha') was obtained from control plot (Table 3).

Stover yield: Application of phosphorus increased stover yigisicantly (Table 1). The highest stover
yield (2.86 t hd) was recorded in case of 40 kg P'hvehich was statistically similar with 60 kg P*ha

and lowest in control. Stover yield of mungbeanréased with increase of phosphorus up to or
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equivalent of 40 kg P Hg[11]. Boron affected stover production of mungbsamificantly. The highest
(2.86 t hd) stover yield was recorded from 1.5 kg B*havhich was statistically higher than the other
treatments and the lowest obtained in control tneat. The improvement of vegetative growth in terms
of number of leaves plahtplant height, number of branches pfaand number of pods plahtiue to the
application of boron resulted the improvement of/st yield (Table 2). Interaction effect of phospis
and boron was highly significant in respect of stoyield production of mungbean. The highest stover
yield (3.60 t h&) was obtained when the crop was treated with 4B kgi'x 1.5 kg B h& (Table 3) and

the minimum was produced by the crop under cofrteatment.

Biological yield: The different levels of phosphorus significantlifeated the biological yield of
mungbean (cv. BINAmung-8). The highest biologicaly (4.05 t hd) was recorded from the plot
treated with 40 kg P Hawhich was statistically different from the othezatments. Biological yield was
affected significantly by different levels of bordhwas noticed that the highest biological yiéid02 t
ha') was recorded when the crop was fertilized with Bg B hd and the lowest was obtained from
control plot (Table 2). Interaction effects of ppberus and boron was highly significant. Biologiggld
was highest (4.85 t Hawith 40 kg P ha and 1.5 kg B Hj the lowest biological yield (2.53 t ha-1) was

obtained from the control treatment (Table 3).

Harvest index: Different levels of phosphorus exerted a significanfluence on the harvest index.
Harvest index was recorded maximum (33.74%) froendbntrol treatment and the lowest (29.73%) was
obtained from 40 kg P Ha(Table 1). Harvest index was significantly affettey different levels of
boron. Maximum harvest index (34.21%) was recotlech the control treatment and lowest (28.86%)
was obtained from 1.5 kg B hgTable 2). The interaction of phosphorus and bamiarvest index was
also significant. The highest harvest index (37.58%s recorded from the control treatment while the
lowest (25.83%) was obtained from the combinatib#0kg P hd and 1.5 kg B hia(Table 3).

CONCLUSION

The application of 40 kg P Haappears to be the promising rate of phosphortisrins of growth, yield
and yield attributes. Accordingly, the crop recegil.5 kg B ha showed better performance in respect
of growth and yield of plant characters. The mumgberop may preferably be fertilized with a

combination of 40 kg P Fax 1.5 kg B h# to obtain maximum seed yield.
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