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Nitrogen Level and Physiological Basis of Yield of Mungbean at Varying Plant
Population in Iigh Ganges River Ilood Plain Soil of Bangladesh
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Abstract: A field experiment was conducted at the Regional Agricultural Research Station of Bangladesh
Agricultural Research Institute, Jessore during early kharif season of 2009 and 2010 to observe the effect of
nitrogen on the physiological basis of yield of mungbean at varying plant population. In the experiment, four
nitrogen levels (N, N,;, N, and N, kg ha™) were assigned in the main plots and three plant population
(Py. Pys and Pyym™) in the sub plots. The results revealed that mungbean showed better growth in N, and
N;; kg ha™" representing higher values of CGR, TDM, LAI and plant height while N,; exhibited intermediate
growth. Again, growth of mungbean was better in higher plant population (35-40 m™) representing higher
values of growth parameters. Seed yield of mungbean was obtained the highest (1908 kg ha™) associated with
the highest No. of peds plant™ (29.98), seeds pod™' (10.41) and 1000-seed weight (37.70 g) in N,; kg ha™".
Further, seed vield of mungbean was the highest (1919 kg ha™) in plant population of 40 m™. In interaction,
seed yield was the highest (1963 kg ha™) in N, kg ha™ with plant population of 40 m™. The effect of applied
nitrogen on the seed yield of mungbean can be explained 78% (R = 0.7%) by this function (Y = 1540.70+16.069x-
0.173x%). The optimum nitrogen level was 46 kg ha™' by using the developed functional medel and then the
predicted seed yield of mungbean would be 1944 kg ha™'.
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INTRODUCTION

Yield of a crop is realized by the interaction of
genotype and the growth environment (Mian et al., 2002).
Better crop growth related to physiological process
contributed to goed yield formation (Hamid et af., 1991).
Yield is the function of dry matter accumulation whose
partitioning contributes to seed yield formation. Proper
growth of plant resulting sufficient dry matter
accumulation sigmficantly realizes better yield. Nitrogen
involves in many important biochemical process of amino
acids, protein, enzymes, nucleic acids and chlorophyll
(Pandey and Sinha, 1986). Nitrogen involves in many
physiological processes n the plant system and enhances
growth of plant. Nitrogen accumulation in plant
contributes to biomass production and seed vield of grain
legume. Nitrogen accumulation n grain encourages seed
development and ultimately contributes to better yield
formation. Although, mungbean as a legume plant can fix
atmospheric nitrogen responses to applied nitrogen for
better growth and yield realization (Ayub et af., 1999).
Furthermore, plant population determines the degree of
inter plant competition influencing the growth of
individual plant as well as total dry matter production per
unit area. Although, lower plant population rather than

optimal encourages growth of mdividual plant but
reduces the total dry matter production per umt area. On
the contrary, over plant population limits the availability
of growth resources retarding growth of individual plants.
Plant population pertaining to dry matter production
depends on soil characteristics and environment of a
specific location. Thus nitrogen and plant population
influence the growth and yield formation of mungbean.
Therefore, optimum nitrogen level and plant population is
very important for proper growth and physiological
behaviowr for better realization of yield. Hence, the study
was undertaken to estimate the optimum level of nitrogen
and understanding of physiological basis of yield of
mungbean at varying plant population.

MATERIALS AND METHODS

Materials: An experiment was conducted at Regional
Agricultural Research Station of Bangladesh Agricultural
Research Institute, Jessore during early kharif season of
2009 and 2010. The experimental site belongs to High
Ganges River Flood Plam Soil (Agro-Ecological Zone-11)
of Bangladesh. The texture of the soil was sandy loam
with medium to low nutrient status (orgamc matter 1.28%,
total N 0.098%, available P 14.80 ppm, exchangeable K
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0.15 me 100 g' soil, available S 20 ppm and available
Zn 1.08 ppm) (Mian, 2008). Four nitrogen levels viz., N,
Ny, Ny and Ny, kg ha™ were assigned in the main plots
and three plant population viz., Py, P;; and P,;m ™ in the
sub plots. BARI Mungbean-6 was sown on 3 March
2009 and 2010.

Methods: The experiment was laid out m a split plot
design with 3 replications. The unit plot size was 3%2.4 m.
Nutrients, 25-25 kg ha™ of P and K were applied as basal.
Two urigations were done at 28-30 March and 14-16 April
of 2009 and 2010. Two weeding was done at 12 and
24 DAE for the crop. Ten plants were sampled randomly
at 10 days intervals after emergence for assessing growth
parameters like plant height, leaf area, CGR and Total Dry
Matter (TDM) of mungbean. Plant samples were taken
excluding the harvesting area for measuring yield and
vield components. Pod harvesting was started from
8-10 May of 2009 and 2010. Yield components and yield
were also recorded at the maturity of crop and analyzed
statistically. Optimuni level of nitrogen was estimated
using the flowing polynomial function generally stated as
bellow (Gomez and Gomez, 1984):

Y = atbx-cx’
Where:
Y = Yield of mungbean (dependent variable)
a = Intercept (constant) and b and c are the
regression coefficients
x = Applied mtrogen level (independent variable)

From the function, optimum level of nitrogen for
mungbean can be determined as follows (Gomez and
Gomez, 1984).

Optimum level of mtrogen for maximum yield of
mungbearn:

(Ng)=

-b
2c
Yield was also predicted against the optimum nitrogen
level through developed functional moedel.

RESULTS AND DISCUSSION

Plant height: Plant height was hugher in all mitrogen levels
(Np, Ny and Ng) while lower in control (Fig. 1). The
differences of plant height were more evident after
30 DAE. The increase of plant height showed more or less
similar trend in N, and N, The highest plant height was
noticed at 60 DAE urespective of mitrogen levels. Similar

926

70 — N,

—a— N,
—h— Ny,
——N,,

60

50

40

30

Plant height (cm)

Days after emergence (DAE)

. 1: Changes in plant height of mungbean over time as
influenced by N level
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Fig. 2: Changes in plant height of mungbean over time as
influenced by plant population

results also have been described by Mian (2008). Changes
of plant height over time were noticed among the plant
populations (Fig. 2). Plant height showed higher values in
higher plant density. This was possibly happened due
to more inter plant competition at higher plant densities
(P,; and P,;). Higher plant population enhanced tallness
of plant due to competition.

Crop growth rate (CGR): Crop growth rate (CGR) of
mungbean was influenced by nitrogen level (Fig. 3). It was
clearly evident after 20 DAE among the nutrient levels.
The CGR gradually increased up te 30 DAE and
afterwards it advanced rapidly with the time. Differences
of CGR were more visible among N, N,; and N, but it was
very closer between Ny, and Ny, (Fig. 3). Higher nitrogen
level (N;, and N;;) showed ligher CGR as compared to
other levels. Higher nitrogen level exerted more growth of
plant. Variation of CGR due to nutrient level was also
reported by Mian (2008). Again, variation of CGR was
noticed among the plant population (Fig. 4). Higher values
of CGR was shown m higher plant population (P,)
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Fig. 3: Changes in CGR of mungbean over time as
mfluenced by N level
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Fig. 4: Changes i CGR of mungbean over time as
mnfluenced by plant population

followed by P,; while the lowest in P,,. However, the
differences of CGR among the plant population were
clearly evident at later growth stages. Higher plant
population showed higher CGR due to more dry matter
accumulation per unit area (m®). The results are in
agreement with the findings of Hamidullah (2000).

Total dry matter (ITDM): Dry matter accumulation per
squire meter increased slowly over time up to 30 DAE,
then i1t mcreased sharply and reached at the peak at
60 ADE irrespective of mtrogen levels (Fig. 5). TDM was
higher in all mtrogen levels (N,;, Ny, and N;;) over control
(N,) while the differences were more visible after 20 DAE.
Increase of TDM over time showed similar trend m Ny
and N;. Higher TDM in higher nitrogen levels in
bushbean was also observed by Tslam (2002). TDM was
found higher in P,; and P;; over P, (Fig. 6). More number
of individual plants contributed to higher to dry matter
accumulation per unit area (m*) at higher population of
mungbean. The differences of TDM were more distinct at
later growth stages. TDM gradually increased with the
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Fig. 6: Changes in TDM of mungbean over time as
influenced by plant population

advancement of time up to 30 DAE, then it increased
rapidly and reached at the peaked at 60 DAE. The results
have been supported by the findings of Mian (2008).

Leaf area index (LAT): Variation of LAT was observed
among the nitrogen levels but it was clearly evident after
20 DAE (Fig. 7). LAT showed higher values in N,;, N, and
Ny over N, while Ny, and Ny showed closer values to
each other (Fig. 7). Higher nitrogen levels (N, and N;;)
gave higher LAT values mndicating more photosynthetic
area for higher dry matter accumulation in the plants. The
results have been supported by the findings of
Hamidullah (2000) and Islam (2002). Again, LAL was
higher in higher plant population (Ps; and P,g) but lower in
P, (Fig. 8). LAT increased sharply after 20 DAE up to 50
DAE but it was relatively stable at both of 50 and 60 DAE
irrespective of plant populations. Leaf area of more
number of individual plants contributed to exhibit higher
LAT due to higher population density in P.; and P, as
compared Py;. Higher LAT i1 lugher plant density was also
observed by Hamidullah (2000).
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Table 1: Yield components and yield of mungbean as influenced by nitrogen and plant population (Pooled average of 2007 and 2008)

Treatment Plant height (cm)  Branches plant™!  Pods pod~'  Seeds pod~! 1000-seed wt. (¢)  Seed vield (kg ha™! Straw vield (kg ha™")
Nitrogen (N)
Ny 55.04° 37 23.94° 1026 36.79° 1761° 2430F
Nap 58.38° 384 29.98* 10.41* 37.70 1908* 2698
N 0l.12° 3.96 26.35° 1037 37.19° 1789° 30720
Ngp 62.15* 4.10 25.20° 10.04 37.22° 1751° 3111*
CV% 7.62 11.13 16.98 9.61 7.52 17.27 18.75
Plant population (P)
Py 57.33¢ 4.15° 30.04° 1046 37.51° 1619° 2525
P35 59.96° 3.840 24.88° 10.04 38.01% 1835° 29260
Py 60.67° 3.64° 24.26° 10.08 36.17° 1919 3082
CV (%) 6.19 10.25 15.33 9.94 6.19 9.48 11.16
Interaction (N~P)
Ny Py 53.40° 3.67% 26.12% 10.69* 39.86* 1544¢ 2135
NyPss 56.09¢F 3.72¢ 22.59¢ 10402 38.78% 1722° 2651
NPy 56.77¢ 3.67% 23.12° 9.70° 36.18%% 1839% 26547
NyoPay 55.23f 4.49* 31.55% 10.35% 37.52% 1816% 2470F
NygPss 59.36° 3.65%% 24.20° 9.45° 37.69+4 1886 2781°®
NyPay 60.58° 3.65%% 23.30° 10.44* 36.63% 1963 2964%
NeoPan 58.95¢ 4.22% 34.99* 10.98 36.22°% 1527¢ 2743%f
NioPas 01.26° 3.78% 28.62% 10.67 36.455 1838% 3051%
NaoPan 63.16° 3,750 26.35% 9.97% 35.67% 1906* 3538
NPy 59.02¢ 4.12b% 28.04% 10.45% 38.18% 1560° 2951
NgoPas 62.71° 3,88 24.93¢ 9.95% 38.18% 1886 3143
NeoPy o4.71° 3.60% 2292 9.43¢ 35.21¢ 1785° 3322
CV (%) 6.19 10.25 15.33 9.94 6.19 9.48 11.16
Sarne letter (s) within the column do not differ significantly
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Fig. 7. Changes i LAI of mungbean over time as
influenced by N level

Yield components and yield of mungbean

Effect of nitrogen level: Plant height was the hghest
(61.12-62.15 cm) m Ny, and Ny, followed by N, whle
the lowest (55.64 cm) in control (N;) (Table 1).
Branches plant™ were not significant among the
nitrogen levels. Pods plant™ showed the highest
value m N, (2998) over other nitrogen levels
(23.94-26.35). The results revealed that higher nitrogen
levels (Ng and N,) failed to produce more number of
pods plant™ over N,,. The reasen behind that was
higher nitrogen level exerted vigorous growth (Fig. 3
and 5) and retarded pod formation. Similar results
also have been reported by BARIT (2005) and Mian
(2008). Seeds ped™ was the highest in N,, which
was statistically similar to Nywhile other nitrogen levels
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showed lower number of seeds pod™. Higher
nitrogen level encouraged crop growth (Fig. 3 and Fig. 5)
but diminished seed development resulting lower mumber
of filled seeds pod™ (Table 1). The results are in
agreement with the observations of Mian (2008). The
weight of 1000-seed was the highest m N,; followed by
N, and N, while the lowest in N, Seed yield was the
highest in N, (1908 kg ha™") as compared to other
nitrogen levels (1751-1789 kg ha™ of seed yield). The
highest straw yield was noticed in Ny, (3111 kg ha™
which was statistically identical to N,; and N, but with
the lowest in N, (2430 kg ha™"). Higher straw yield in
higher nitrogen levels was caused by higher crop
growth (Fig. 3). The results have been supported by
Islam (2002).
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Effect of plant population: Plant population had significant
effect on plant height showing the highest value in P,
(60.67 cm) followed by P15 (59.96 cm) but the lowest in P,
(Table 1). Branches plant™ (4.15), pods plant™ (30.04)
and seeds pod™' (10.46) were the highest in P,; while
other plant populations exhibited the lower values of
those characters. Lower plant population enthanced these
characters due to lower inter plant competition. Higher
number of pods plant™ and seeds pod™ in higher plant
population of mungbean were also observed by
Singh et al. (2011). The weight of 1000-seed was the
highest in P;; (38. 01 g) and P, (37.51 g) but the lowest in
P, (36.17 g). The lighest seed yield was obtained from P,
(1919 kg ha™") followed by Ps; whereas the lowest in P,
Higher plant population contributed to higher seed yield
although having the mferior yield compenents of
mungbean The results have been supported by the
finding of Singh et al. (2011). Similar trend was also
noticed m straw yield while it was the lughest in P,
(3082 kg ha™) and the lowest in Py (2525 kg ha™)
(Table 1). Higher plant population per unit area (m”)
resulted in higher CGR (Fig. 4) producing higher straw
vield.

Effect of interaction of nitrogen level and plant
population: Plant height was the highest (64.71 cm) in
NPy, followed by NP, and NP, while the lowest
in NPy (Table 1). Branches plant™ was the highest
(4.22-4.49) in N, P, and N, P, followed by NP, (4.12)
and NP5, (3.78) but the lowest in NP, (3.67). Merely,
similar trend was followed in the case of pods plant™
when the highest value (31.55-34.99) was in NyP, and
NPy Seeds pod™ was the highest (10.98) in NP,
which was 1dentical to N,P;,, NPss, NapPans NogPape NP
and Ny P;. The weight of 1000-seed was the highest in
NPy (39.86 g) which was statistically similar to NyP..,
NyoPap, NP, NyPyy and NPy while NPy, gave the
lowest value (3521 g). Seed yield was the highest
(1963 kg ha™) in N,P,, which was identical to N,,Py,
NyoP 5o NPz, NeoPyp and NP, whenever producing the
lowest i NP, NPy and Ny Py, The straw yield was the
highest (3322-3538 kg ha™") in NP4, and N,,P,, while the
lowest in NP,. Higher nitrogen levels with higher plant
population produced higher straw yield. The results have
been supported by the findings of Mian (2008).

Functional relationship of applied nitrogen and seed
yield: Functional relationship between applied nitrogen
and seed yield of mungbean showed a second degree
polynomial function (Fig. 9). The effect of applied
nitrogen on the seed yield of mungbean can be explained
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and seed yield of mungbean

Fig

78% (R*= 0.78) by this function (Y = 1540.70+16.069x-
0.173x"). The function indicated that seed yield of
mungbean can be increased 16.069 kg ha™" with the
increase of 1 kg ha™ of nitrogen application. The optimum
nitrogen level was 46 kg ha™' by using the developed
functional model and then the predicted seed vield of
mungbean would be 1944 kg ha™'. Similar functional
relationship has been explained in mustard by Mian et al.
(2011).

CONCLUSION

Nitrogen 40 kg ha™ with plant pepulation of 40 m™
were suitable for higher yield of mungbean at Jessore
region in High Ganges River Flood Plain soil of
Bangladesh. The optimum nitrogen level would be
46 kg ha™ by using the developed functicnal model and
then the predicted seed yield of munghean would be
1944 kg ha™.

REFERENCES

Ayub, M., A. Tanveer, M.A. Choudhry, MM.Z. Amin
and G. Murtaza, 1999. Growth and yield response of
mungbean (Vigna radiata L.) cultivars to varying
levels of mtrogen Pak. J. Biol. Sci, 2: 1378-1380.

BARI, 2005. Nutrient management for production of
Mustard-Mungbean-T.Aman cropping pattern at
Ishurdi. Annual Report 2004-2005, Bangladesh
Agricultural Research Tnstitute, Gazipur, Bangladesh,
pp: 246-247.

Gomez, KA. and A A. Gomez, 1984. Statistical Procedures
for Agricultural Research. 2nd Edn., IRRI, Plulippines,
ISBN-13: 9780471879312, pp: 324-325.



Pak. J. Biol. Sci., 17 (7): 925-930, 2014

Hamid, A., W. Agata, AFM. Maniruzzaman and
AM. Ahad, 1991. Physiological aspects of yield
improvement in mungbean. Proceedings of the 2nd
National Workshop in Pulses, June 6-8 1991,
Toydebpur, Gazipur, Bangladesh, pp: 95-102.

Hamidullah, A T.M., 2000. Effect of mitrogen and spacing
on the growth, yield and yield components of
BINAdhan5 in boro season. M.S. Thesis, Department
of Agronomy, Bangladesh Agricultural University,
Mymensingh, Bangladesh.

Tslam, M.N., 2002. Competitive interference in a Maize-
Bush bean intercropping systems. Department of
Agronomy, Bangabandhu Sheikh Mujibur Rahman
Agricultural University, Salna, Gazipur, Bangladesh,
pp: 95-138.

Mian MAK., MA. Aznz M A. Hossain and M.R. Karim,
2002.  Physiological  behaviour of mungbean
cultivars due to sowing time. Bangladesh I. Agric.
Res., 27: 75-84.

930

Mian, M A K., 2008. Performance of maize oriented
cropping patterns under different management.
Ph.D. Thesis, Department of Agronomy, Bangladesh
Agricultural University, Mymensingh, Bangladesh.

Mian, MAK., MR. Islam, MN. Islam and J. Hossain,
2011. Estimation of nutrient level of BARI sarisha-11
at charland. Proceedings of the BSA Conferemnce on
Crop Production under Unfavourable Ecosystems in
Bangladesh, October 8, 2011, BARI, Joydebpur,
Gazipur, pp: 46.

Pandey, SN. and B.K. Sinha, 1986. Plant Physiology.
Vikas Publishing House Pvt. Ltd., New Delhi, India,
Pages: 118.

Singh, G., H.8. Sekhon, G. Smgh, I.3. Brar, T.S. Bains
and 3. Shanmugasundaram, 2011. Effect of plant
density on the growth and yield of mungbean
[Vigna radiate (L.) Wilczek] genotypes under
different environments in India and Taiwan.
Int T. Agric. Res., 6: 573-583.



	PJBS.pdf
	Page 1


