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ABSTRACT

A field experiment was conducted at the experimental farm of Sher-e-Bangla Agricultural University, Sher-e-Bangla
Nagar, Dhaka-1207, Bangladesh during the period from April, 2013 to July, 2013 to study the growth and yield of
Mungbean as influenced byotassium (K) and sulphur (S). Four levels of K (0, 15, 25 and 35 kg ha®) and three
levels of S(0, 3 and 6 kg ha™) were used in the study.The results reveald thgtain and stover yield of mungbean
increased withincreasing levels of K and SThe maximum significargrain and stoveryield were obtained with the
treatment combination&,S, (25 kg K ha' + 6 kg Sha™ ) and the same treatments combinations gave ttesi
plant height, number of branch plantyield attributes like number of pods plant®, number of grains pod™, weight
of 1000 seeds.

Keywords: Mungbean, potassium, sulphur, growth and yield.

INTRODUCTION

Mungbean Yigna radiata L.) under the family of Leguminosae is one of thest important short duration, drought
tolerant pulse crop in Bangladesh. It fixes nigodgn symbiosis witliRhizobium and enriches the soil. It contains 1-
3% fat, 50.4% carbohydrates, 3.5-4.5% fibers aBeb4% ash, while calcium and phosphorus are 1823&i@ mg
per 100 grams of seed, respectively [1]. Hencghemutritional point of view, mungbean is perh#pes best of all
other pulses [2, 3].

Fertilizer is one of the most important factorstthfiect crop production. Fertilizer recommendatfon soils and
crops is a dynamic process [4-6] and the manageafdattilizers is one of the important factors ttigaeatly affect
the growth, development and yield of mungbean Pdtassium application under drought moderates diverae
effects of water shortage on plant growth [8, 5].

Potassium is the third macronutrient required fanpgrowth, after nitrogen and phosphorus [9] atsb plays a
vital role as macronutrient in plant growth andtaimable crop production [10]. Its adequate suphlsing growth
period improves the water relations of plant andtpsynthesis [11], maintains turgor pressure of whlich is
necessary for cell expansion, helps in osmoticiegigun of plant cell, assists in opening and clgaf stomata [12],
activates more than 60 enzymes [13], synthesizeprbitein, creates resistance against the peskaital diseases
[14] and enhances the mungbean yield [15]. Sulghurest known for its role in the formation of amiacids
methionine (21% S) and cysteine (27% S); synthesiproteins and chlorophyll; oil content of the deeand
nutritive quality of forages [16-18]. The applicati of sulfur increases the concentration as wetbtd uptake of
N, P, K, Ca, S, Zn and B at different stages opamoowth [19]. Lack of S causes retardation of ieahgrowth and
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root development. S deficiency induced chlorosiganng leaves and decrease seed yield by 45% Th@]farmers
of Bangladesh generally grow mungbean with almasfattilizer. So, there is an ample scope of insireg the
yield of mungbean unit area by using balanced including potassium feetili Considering the above facts the
present study is aimed to determine the effectotdssium and sulfur on the growth and yield of ghean.

MATERIALSAND METHODS

The experiment was conducted in the experimentah faf Sher-e-Bangla Agricultural University, SheBangla
Nagar, Dhaka-1207, Bangladesh during the perioeh fAgril, 2013 to July, 2013. The location of thepeximental
site was at 23.7% latitude and 94’ E longitude with an elevation of 8.45 meter frora evel. The experimental
soil was silty clay loam in texture having .14 and organic carbon content is 0.68%. The m@@@sents the Agro-
Ecological Zone of Madhupur tract (AEZ-28) with' B.8-6.5, ECE-25.28 [21]. The high yielding variety
mungbean (BARI mung-6) was used for this experinaamt it was released by Bangladesh AgriculturaleBRiesh
Institute, Joydebpur, Gazipur in 2003. It is photsensitive, semi synchronous maturity, short fites (60 to 65
days) and bold seeded crop. Its yield potentiaitabout 2 t hA This variety is resistant to yellow mosaic virus
diseases, insects and pest attack. The experiroasisted of two factors: Factor A: four levels at&ssium (K), K

= No potassium, K= 15 kg K h&, K, = 25 kg K hd, K; = 35 kg K hd and Factor B: three levels of Sulfur (S),

= No sulphur, $= 3 kg K h&d, S, = 6 kg K h&'. The experiment was laid out in a Randomized CetapBlock
Design (RCBD) with three replications. Recommenbiesiket doses of N, and P (20 kg'thafrom urea, 80 kg h&

P from TSP, respectively) and cow dung as manune \applied. The whole amounts of TSP and half afaJr
fertilizer were applied as basal dose during fiaald preparation. The rest of half urea was appiedlays after
sowing (DAS). The required amounts of K (from MO&)d S (from Gypsum) were applied at a time as per
treatment combination after field layout of the esment and were mixed properly through hand spmadin
Mungbean seeds were sown off' ¥pril 2013 in lines following the recommended liteline distance of 30 cm
and plant to plant distance of 10 cm. Various tuéiural operations such as thinning of plants, diueg and
spraying of insecticides were accomplished whenesguired to keep the plants healthy and the fiedgd free.
The crop was harvested at maturity off' I8ne 2013. The collected data were analyzed Witthelp of MSTAT-C
program and mean values of all the parameters adjiested by Duncan’s Multiple Range Test (DMRT 586
level of probability [22].

RESULTSAND DISCUSSION

Effect of potassium on growth and yield of mungbean

Different doses of K showed significant variatienrespect of plant height, number of branches plantmber of
pods plarit, pod length, number of seeds Poaveight of 1000 seed, grain yield and stover y{@ldble 1). Table 1
showed that, plant height, number of branches plantmber of pods plant pod length, number of seeds pod
1000-seed weight and grain yield were increasel ivitreasing K levels upto 25 kg hthen declined. The highest
plant height (52.00 cm), highest number of brangtlast' (2.66) were obtained from 25 kg K havhereas, the
lowest plant height (41.68 cm), number of brangblest (1.67) were observed from control treatménmay be
due to K application increased the availabilityngfogen and phosphorus [23] which resulted indvgitant growth
and more number of branches per pldiie highest number of pods plaif19.52) was recorded from 25 kg K*ha
whereas, the lowest number of pods plafit4.70) was found from control treatment. Similamdings were
recorded by Aliet al. [24] who studied the effect of different K levelad reported that the number of pod per plant
was influenced significantly by K application. Th@nimum number of pods where no potash was appligght
have been due to less availability of N and P amdted growth. The results are almost same as texpdny
Samiullah and Khan [25]The highest number of seeds gdd1.93) was obtained from 25 kg K hahereas, the
lowest number of seeds pb@.17) was recorded from control treatment. Sigaifit increase in number of seeds
per pod due to application of potash was also teddry Asgaet al. [26]. The highest pod length (9.51 cm), 1000-
seed weight (43.87 g) and grain yield (1.597 HYhaere obtained from 25 kg K havhereas, the lowest pod length
(6.60 cm), 1000-seed weight (39.89 g) and graiidy(&.113 t h&) were observed from control treatment. These
findings are similar with Jahaat al. [2009]. Different doses of K caused significantiaion on the stover yield of
mungbean (Table 1). The highest stover yield of ginean (2.475 t i3 was recorded from &35 kg K ha') which
was statistically similar from Ktreatment. The lowest stover yield (2.067 tYhavas recorded from control
treatment. The present result are agreement withings of Jahast al. [27].

Effect of sulphur on growth and yield of mungbean

Different doses of sulphur showed significant v@oia in respect of plant height, number of brancpént,
number of pods plaft pod length, number of seeds fod000-seed weight, grain yield and stover yieldt(€ 2).
The highest plant height (48.84 cm) was obtainechf6 kg S ha whereas, the lowest plant height (46.16 cm) was
observed from control treatment. Almost similarutes were obtained by Kaishet al. [28]. The result might be
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due to sulphur is involved in chlorophyll formatievhich enhance vegetative growth resulting incraasplant
height. The highest number of branches plgat43), number of pods plah{18.40), pod length (8.85 cm) and
number of seeds pdq11.26) were obtained with 6 kg S“hahereas, the lowest number of branches plgh5),
number of pods plartt(16.12), pod length (7.41 cm) and number of seedk (9.80) were observed from control
treatment. The process of tissue differentiati@mfrsomatic to reproductive meristematic activitg aevelopment
of floral primordial might have increased with irasing sulphur levels resulting in more flowers pods, longer
pods and higher grain yield. Increase in growth sindw yield can be ascribed to cell division, egd¢ament and
elongation resulting in overall improvement in glangans associated with faster and uniform veyetgrowth of
the crop under the effect of sulphur applicatiomifar findings were also reported by [29-31]. Thighest 1000-
seed weight (43.65 g) was obtained from 6 kg $ Waereas, the lowest (40.83 g) was observed frontralo
treatment. The increase in 1000-seed weight majukeo sulphur, which increases the seed weighseed Singh
and Yadav [29] stated sulphur significantly incezhshe 1000-seed weight in mungbean. The highegt greld
(1.511 t hd) was obtained from 6 kg S havhereas, the lowest (1.266 thavas observed from control treatment.
Sulphur significantly increased the grain yield Mahet al. [32]. Different doses of S had significant effect
stover yield of mungbean (Table 2). Applicationéokg S ha produced the highest stover yield (2.427 t)hand
the lowest (2.208 t Y was recorded from control treatment. The resarésagreement with the findings of Singh
and Yadav [29] and they found significant increasestover yield of mungbean due to applicatiosof

Table 1. Effect of potassium on growth and yield contributing characters

Treatments rl:)elizr;:t No. ofI bralnches No. Iof plods | eﬁ,q%?h No. of dsleeds 1000seed wt Grairr: Xiem (t ?EZY;V
(cm) plant plant (cm) po (9) a”) (t ha—l)
Ko 41.68d 1.67d 14.70 c 6.60d 9.17c 39.89c 1c113 2.067 c
K1 46.39 c 222c 16.91b 7.64c 10.50 b 42.00b 1r73 2.230b
K2 52.00 a 2.66 a 19.52 a 95l1la 11.93 a 43.87 a 7859 2451 a
K3 49.89 b 245b 17.64 b 8.89b 10.84 b 43.30 a 2165 2475 a
LSD (o.05) 0.9830 0.119 1.123 0.579 0.571 0.8330 0.0535 @375
CV (%) 1.22 2.98 3.86 4.18 3.18 1.16 2.49 1.97

In a column figures having similar |etter(s) do not differ significantly whereas figures with dissimilar letter(s) differ significantly.

Table 2. Effect of sulphur on growth and yield contributing parameters

Plant No. of

. No. of pods Pod length No. of 1000seed  Grainyield Stover yield
Treatments height brancfles plant: (cm) seeds pod wt. (g) (t ha®) (t ha®)
(cm) plant
S 46.16 c 2.05c 16.12b 741c 9.80b 40.83c 1266  2.208 b
S 47.46 b 2.27b 17.06 b 8.22b 10.77 a 42.31b 1325 2.282b
S 48.84 a 243 a 18.40 a 8.85a 11.26 a 43.65a 4511 2427a
LSD (05 0.9830 0.119 1.123 0.579 0.571 0.833 0.0535 0.0757
CV (%) 1.22 2.98 3.86 4.18 3.18 1.16 2.49 1.97

In a column figures having similar letter(s) do not differ significantly whereas figures with dissimilar letter(s) differ significantly.
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Figure 1. Interaction effect of K and Son plant height of mungbean

Interaction effect of K and S on growth and yield of mungbean
Combined application of different doses of potassand sulphur showed significant effect on the {plaight of
mungbean (Figure 1). The highest plant height G43) was recorded from,S, (25 kg K hd + 6 kg S hd)
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which was statistically superior to other treatnsefite lowest plant height (39.90 cm) was observech fthe
treatment combination of §&, (No potassium and No sulphur).

The interaction effect of K and S had significasteron the number of number of branches plamimber of pods
plant’, pod length, number of seeds gpd000- seed weight, grain yield and stover yidlanangbean (Table 3).
The highest number of branches pfa(?.90) was recorded from the treatment combinatioi,S, (25 kg K ha +

6 kg S hd) and the lowest (1.54) was found frog(0 kg K ha' + 0 kg S h&) which was statistically similar
(1.62) to kS,. The highest number of pods plari21.20) was found from the treatment combinatibK £5, (25 kg
K ha’ + 6 kg S hd) and the lowest (14.05) was found frorgS(0 kg K ha' + 0 kg S hd) which was statistically
similar (14.64) to §S,. Bandopadhyagt al. [33] found significant increase in number of padsnt* of mungbean
due to the application of increasing level of K @dThe highest pod length (10.61 cm), number efisgpod
(13.12), weight of 1000 seed (45.78 g) and graindy{1.783 t hd) were found from the treatment combination of
K,S; (25 kg K ha + 6 kg S hd). The lowest pod length (6.05 cm), number of seemt (8.05), 1000-seed weight
(38.63 g) and grain yield (1.063 tHawere found from K, (0 kg K ha + 0 kg S h&). The highest stover yield
(2.660 t hd) was recorded from the treatment combination £5,K25 kg K ha+ 6 kg S ha) and the lowest (1.997
t ha') was found from treatment & (0 kg K ha'+ 0 kg S ha) which was statistically similar (2.070 t Hato
KoSt.

Table 3. Interaction effect of K and S on growth and yield contributing characters

Treatments No. of branches No. of pods Pod length No. of seeds 1000seed wt(g) Grain yield Stover yield

plant* plant* (cm) pod* (tha?) (t ha)
KoS 1.54 h 14.05 h 6.05¢ 8.05¢9 38.63 f 1.063i 1997
KoSy 1.62h 14.64 gh 6.69 f 9.29f 39.52e 1.120 h 2dvo0
KoS2 1.86¢g 1541¢g 7.07f 10.19 de 4151 c 1.157 gh 321fd
KiS 2.04f 15.57 fg 7.21f 9.94 e 40.67 d 1.203 g 23
KiS 2.25e 16.62 ef 7.30f 10.66 cd 41.88 c 1.260 f 721
KiS; 2.36 de 18.53 bc 8.42de 10.89 ¢ 43.45b 1.357 e 73213
K>S 2.34 de 17.84 cd 7.92¢e 10.56 cd 42.00 c 1.380de .2732
K.S, 2.75b 19.53 b 10.01 b 12.12 b 43.83 b 1.427 cd 20cd
K2S; 2.90a 21.20 a 10.61 a 13.12 a 4578 a 1.783 a 2.660
Ks:S 2.29 e 17.01 de 8.47 de 10.67 cd 42.01c 1.417 cd .420Zd
K3S, 2.45d 17.46 c-e 8.89 cd 11.00 c 44.02 b 1.493 b 4632¢c
KsS; 261c 18.45 bc 9.30c 10.84 ¢ 43.87 b 1.447 bc 4246
LSD (o.05) 0.119 1.123 0.579 0.571 0.833 0.053 0.075
CV (%) 2.98 3.86 4.18 3.18 1.16 2.49 1.97

In a column figures having similar letter(s) do not differ significantly whereas figures with dissimilar letter(s) differ significantly.
CONCLUSION

Based on the results of the present study, it neagomcluded that - application of K and S @ 25 ke and 6 kg
S ha'(i.e. MOP 50 kg ha and Gypsum 33.34 kg fiamay be the best combination for higher yield afngbean
and also to maintain soil fertility and productiwvthan their individual application.

REFERENCES

[1] Frauque, A., Haraguchi, T., Hirota, O. and RahmM. A. Growth analysis, yield, and canopy stioetin
maize, mungbean intercropping. Bu. Inst. of Tropfgric. Kyushu University Fukuoka, Japa§00, 23, 61-69.
[2] Khan, M. R. I. Nutritional quality charactens pulses. In: Proc. MAT. Workshop Puls#881, 199-206.

[3] Kaul, A. K. Pulses in Bangladesh. BARC, Farnt&#@haka 1982, 27.

[4] Rafiqul Hoque, A. T. M., Hossain, M. K., Mohidah, M. and Hoque, M. MJ. Appl. i, 2004, 4, 477-485.

[5] Singh, A. K. and Kumar, PAgril. Situ. India, 2009, 66(5), 265-270.

[6] Singh, A. K., Meena, M. K., Bharati, R. C. a@éde, R. M.Indian J. Agril. Sci, 2013, 83(3), 344-348.

[7] Asaduzzaman, M., Karim, F., Ullah, J., Hasaraman, M.Am. Eurasian J. &ci. Res, 2008, 3, 40-43.

[8] Sangakkara, U. R., Frehner, M., Nosberges, Bgron. Crop i, 2001, 186, 73-81.

[9] Abbas, G., Aslam, M., Malik, A. U., Abbas, AlJi, M. and Hussain, Flnt. J. Agric. Appl. i, 2011, 3(2), 72-
75.

[10] Baligar, V. C., Fageria, N. K. and He, Z.%ail Sci. Plant Anal, 2001, 32, 921-950.

[11] Garg, B. K., Burmin, U. and Kathju, $.Arid. Legumes, 2005, 2, 61-66.

[12] Yang, X. E., Wang, W. M., He, Z. L. Physiolagl and genetic characteristics of nutrient efficieof plants in
acid soils 2004, 78-83.

[13] Bukhsh, M. A. A. H., Ahmad, A. R., Malik, A. UHussain, S. and Ishaque B Anim. Plant Sci, 2011, 21(1),
42-47.

[14] Arif, M., Arshad, M., Khalid, A. and Hannan,. &oil Environ, 2008, 27(1), 52-57.

Scholars Research Library



Md. Nazmul Haque et al Annals of Biological Research, 2015, 6 (1):6-10

[15] Ali, M. A., Abbas, G. Q., Mohyuddin, K., UllaAbbas, G. and Aslam, M. Anim. Plant i, 2010, 20(2), 83-
86.

[16] Jamal, A., I.S. Fazli, S. Ahmad, M.Z. Abdinda8.J. YunKorean J. Crop Sci, 2005, 50, 340-345.

[17] Jamal, A., I. S. Fazli, S. Ahmad and M. Z. AdldKorean J. Crop Sci, 2006, 51, 519-522.

[18] Jamal, A., K. Ko, H.S. Kim, Y. K. Cho, H. Jog, and K. KoBiotech. Advan, 2009, 27, 914-923.

[19] Agrawal, M. M., B. S. Verma and C. Kuméandian J. Agron, 2000, 45, 184-187.

[20] BARI. Mungbean cultivation in Bangladesh. Aditet in Bengali. Bangladesh Agril. Res. Insti.ydebpur,
Gazipur,2004.

[21] Haider, Hassan, M., Ahmad, F. and Mushtad?dk. Entomol, 1991, 21, 61-66.

[22] Gomez, A. K. and Gomez, A. A. Statistical Redares for Agricultural ResearcH“ Edition. John Wiley and
Sons, New York, U.S.A1984.

[23] Sahai, V. N. Mineral Nutrients. In: Fundamdstaf Soil. 3* Edition. Kalyani Publishers, New Dehli, India,
2004, 151-155.

[24] Ali, A., Malik, M. A., Ahmad, R. and Atif, TS.Pak. J. Agric. i, 1996, 33(1-4), 44-45.

[25] Samiullah, Khan, N. Alndian J. Plant Physiol, 2003, 8(2), 165-170.

[26] Asgar Ali, Nadeem, M. A,, Tahir, A. T. M. artdlussain, MPak. J. Bot, 2007, 39(2), 523-527.

[27] Jahan, S. A, Alim, M. A, Hasan, M. M., Kaajr U. K. and Hossain, M. Bnt. J. Sustain. Crop Prod, 2009,
4(6), 1-6.

[28] Kaisher, M. S., Rahman, M. T., Amin, M. H. Amanullah, A. S. M. and Ahsanullah, A. S. Bangladesh
Res. Publ. J, 2010, 3(4), 1181-1186.

[29] Singh, V. and Yadav, D. egume Res, 1997, 20(3-4), 224-226.

[30] Verma, H. R. and Yadav, NNational Seminar of Plant Physiology, 2004, 31-32.

[31] Srivastava, A. K., Tripathi, P. N., Singh, K. and Singh, Rlndian J. of Agric. Sci., 2006, 2(1), 190-192.

[32] Mondal, S. S., Ghosh, A., Biswaijit, S., Achary. and Sarkar, B. Interacademicia, 2003, 7, 273-277.

[33] Bondopadhyay, P., Samui, R. C., Kundu, C. id &lath, RJ. Interacademicia, 2002, 6(4), 92-96.

10
Scholars Research Library



