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Abstract 

A field experiment was conducted at Agricultural Research Station, Agriculture University, Mandor, 

Jodhpur during kharif season 2018 to study the effect of phosphorus and biofertilizers on plant height and 

yield of mungbean [Vigna radiata (L.) Wilczek]. Data indicated that higher dose of phosphorus and dual 

inoculations with PSB + Aspergillus awamori significantly improve height of plants (cm). Results 

indicated that application of 40 kg P2O5 ha-1 + PSB + Aspergillus awamori recorded significantly plant 

i.e. 14.73, 46.08 and 49.48 cm at 30, 60 DAS and at harvest, respectively followed by 20 kg P2O5 ha-1 + 

PSB + Aspergillus awamori. Similar trends were also seen in the grain yield. Integrated application of 40 

kg P2O5 ha-1 + PSB + Aspergillus awamori recorded significantly higher grain yield (1583 kg ha-1) 

followed by 20 kg P2O5 ha-1 + PSB + Aspergillus awamori which recorded 1454 kg ha-1. 
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Introduction 

Mungbean [Vigna radiata (L.) Wilczek] is a short duration, highly productive crop and a rich 

source of protein. It has ability to fix atmospheric nitrogen through biological nitrogen fixation 

in the soil. In India, mung bean is grown on 4.25 million hectares area with production of 2.41 

million tonnes and average productivity of 567 kg ha-1 (Anonymous, 2019) [2]. Among states, 

Rajasthan occupied first position with 26 per cent share in total mungbean production of India, 

which produces 1.24 million tonnes from 1.92 million hectares with an average productivity of 

650 kg ha-1 (Anonymous, 2019) [2]. Instead of being such a valuable crop, the productivity of 

mungbean in Rajasthan is quite low as compared to its yield potential, which shows a matter of 

prime concern. The production is mainly incubated by the fertility status of soils; while some 

time the availability of nutrient also discourage production. Being a legume crop, it requires 

more balance form of nutrients particularly phosphorus as compared to other nutrients like 

nitrogen and potassium (Dubey et al., 2018) [3]. Notwithstanding, phosphorus has prime 

position in legumes production as it is use as determinants of yield and has significant role in 

root development, cellular integration and quality improvements etc. Due to indeterminate 

growth habit found in the pulses, the diversion of photo synthates take place resulted in poor 

conversion of assimilates in to economic part. Consequences of it, productivity of pulse crops 

are declined owing to its indeterminate growth habit. Hence, phosphorus as an energy nutrient 

can only satisfying the energy requirement of crop and also ensured efficient transfer of 

assimilates from source to the sinks; subsequently assured better harvest (Venkatarao et al., 

2017, Giaqinta and Quebedeaux, 1980) [7, 4]. If proper fertilization of phosphorus is not taken 

in consideration, mungbean shows deficiency symptoms and stop growing ultimately produced 

lesser yield on all range of soil. Therefore, it is major concern to make insoluble phosphorus 

into available forms so that the efficiency of phosphorus can be improved (Alori et al., 2017 

and Yadav et al., 2015) [1, 8]. Bacteria and fungus based bio fertilizer play significant role in 

improving phosphorus use efficiency by solubilizing insoluble forms of phosphorus to soluble 

forms. Biofertilizers is an integral part of integrated nutrient management and rendered as low 

cost nutrient supplying fertilizers with lesser doses that familiarized it to use in the form of 

ecologically viable option in sustainable agriculture system (Dubey et al., 2018 and Yadav et 

al., 2017) [3, 9]. Thus, looking towards increasing pulses production, its need to apply bio 

fertilizers with phosphatic fertilizer for optimizing crop yield and maintenance of soil fertility 

at sustainable level of production.  
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Materials and methods 

The experiment was carried out at Agricultural Research 

Station, Mandor, Jodhpur during kharif season of 2018. The 

soil was loamy sand in texture, slightly alkaline in reaction 

(pH 8.2), low in organic carbon (0.13%) and available 

nitrogen (174 kg ha-1), whereas medium in phosphorus (22.2 

kg P2O5 ha-1) and available potassium (325 kg K2O ha-1). 

Under the investigation nine treatments were taken as 

experimental factors to study their effect on crop growth and 

yield of mung bean. The experiment was laid out in 

randomized block design (RBD) comprising nine treatment 

combinations viz. Control (F0), 20 kg P2O5 ha-1 (F1), 40 kg 

P2O5 ha-1 (F2), 20 kg P2O5 ha-1 + PSB (F3), 40 kg P2O5 ha-1 + 

PSB (F4), 20 kg P2O5 ha-1 + Aspergillus awamori (F5), 40 kg 

P2O5 ha-1 + Aspergillus awamori (F6), 20 kg P2O5 ha-1 + PSB 

+ Aspergillus awamori (F7), 40 kg P2O5 ha-1 + PSB + 

Aspergillus awamori (F8). The treatment was replicated thrice 

to maintain the uniformity in the experiments. Nitrogen @ 20 

kg ha-1 was applied through urea uniformly in the field and 

phosphorus through single super phosphate as per the 

treatments was applied. As per treatments, seed was 

inoculated with PSB, Aspergillus awamori and PSB + 

Aspergillus awamori before sowing using standard method 

and dried shade (Paul et al., 1971). The seeds were sown on 

7th July, 2018 by ‘pora’ method with spacing of 30 cm × 10 

cm at a depth of 5 cm using a seed rate of 15 kg ha-1. The 

variety of mungbean taken in experimentation was GM-4. 

 

Results and Discussion 

Effect on plant height (cm)  

The data on mean plant height pertaining to different 

treatments recorded at 30, 60 DAS and at harvest stage of 

mung bean are presented in Table 1. Marked variation in plant 

height was observed due to treatment variables i.e. 

phosphorus and bio fertilizers during tested year. An 

inspection during crop season revealed that in general shoot 

elongation continued to increase with advancement in age of 

the plants, however it remained rapid between 30 and 60 DAS 

and thereafter, it increased gradually at marginal rates. 

 
Table 1: Plant height and grain yield of mung bean as influenced by phosphorus and bio fertilizers 

 

Treatments 
Plant height (cm) Grain yield 

(kg ha-1) 30 DAS 60 DAS At harvest 

F0: Control 7.04 26.02 28.97 670 

F1: 20 kg P2O5 ha-1 8.39 29.30 32.10 885 

F2: 40 kg P2O5 ha-1 9.40 32.15 35.12 988 

F3: 20 kg P2O5 ha-1 + PSB 10.53 34.93 38.07 1095 

F4: 40 kg P2O5 ha-1 + PSB 12.32 39.10 42.45 1317 

F5: 20 kg P2O5 ha-1 + Aspergillus awamori 11.25 36.36 39.49 1181 

F6: 40 kg P2O5 ha-1 + Aspergillus awamori 12.80 41.16 44.33 1384 

F7: 20 kg P2O5 ha-1 + PSB + Aspergillus awamori 13.66 43.18 46.47 1454 

F8: 40 kg P2O5 ha-1 + PSB + Aspergillus awamori 14.73 46.08 49.48 1583 

SEm± 0.32 0.87 0.93 33.28 

CD (P=0.05) 0.97 2.61 2.80 99.78 

 

Among treatments, significantly taller plants were recorded 

under treatments that had two bioinoculants (PSB and 

Aspergillus awamori) with higher dose of phosphorus. 

Application of 40 kg P2O5 ha-1 + PSB + Aspergillus awamori 

(F8) recorded significantly taller plants i.e. 14.73, 46.08 and 

49.48 cm at 30, 60 DAS and at harvest stage of mungbean, 

respectively and showed its superiority over rest of the 

treatments followed by similar combination with lower dose 

of phosphorus i.e.20 kg P2O5 ha-1 + PSB + Aspergillus 

awamori (F7) during investigation. Thereafter, treatment 

included higher dose of phosphorus and single bioinoculants 

i.e. 40 kg P2O5 ha-1 + Aspergillus awamori (F6) and 40 kg 

P2O5 ha-1 + PSB (F4) were also recorded significantly taller 

plants over control, but these treatments showed statistically 

at par with each others at all growth stages of crop. Similarly, 

F7 and F6 were also equally effective to record nearly equal 

plant height. Moreover, treatment F8 recorded taller plants by 

52.20%, 43.53% and 41.45% over control at 30, 60 DAS and 

at harvest, respectively. This is might be due to secretion of 

enzymes (phosphatase and dehydrogenase) and organic acids 

which solubilized bound form of phosphorus in to soluble 

form which is readily available to plants (Yadav et al., 2017 

and Rathour et. al., 2015) [9, 6]. 

 

Effect on grain yield (kg ha-1) 

Grain yield is an important parameter which decides the 

efficiency and superiority of a particular treatment over other 

treatments. Data pertaining to grain yield as influenced by 

phosphorus and bio fertilizers are presented in Table 1. 

It is quite evident from the data that significantly higher grain 

yield (1583 kg ha-1) was produced under treatment applied 

with higher dose of phosphorus included two bioinoculants 

i.e. 40 kg P2O5 ha-1 + PSB + Aspergillus awamori (F8) and 

proved significant superiority over rest of the treatments 

including control during investigation. Thereafter, integration 

of similar combination with lower dose of phosphorus i.e. 20 

kg P2O5 ha-1 + PSB + Aspergillus awamori (F7) also showed 

best treatment, but next to F8 which recorded significantly 

higher grain yield (1454 kg ha-1) and showed significant 

superiority over rest of the treatments except treatment had 

received 40 kg P2O5 ha-1 + Aspergillus awamori (F6), where it 

was equally effective in obtaining grain yield. Treatments 

included higher dose of phosphorus and single bioinoculants 

also resulted in improving grain yield, but not as much 

quantities which were obtained under F8 and F7 treatments. 

Moreover, application of 40 kg P2O5 ha-1 + Aspergillus 

awamori (F6) and 40 kg P2O5 ha-1 + PSB (F4) also recorded 

significant quantity of grain yield (1384 and 1317 kg ha-1), 

respectively and proved statistically superior over control. 

However, these treatments (F6 and F4) were remained at par 

with each others with respect to grain yield. The lowest grain 

yield was obtained under control (670 kg ha-1); while 

treatments applied only with phosphorus i.e. 40 kg P2O5 ha-1 

(F2) and 20 kg P2O5 ha-1 (F1) recorded significant quantity of 

grain yield (988 and 885 kg ha-1) as compared to control (F0). 

Moreover, increments in grain yield of mungbean by the 

treatments of F8 and F7 were recorded by 16.80 and 12.57% 

and; 9.42 and 4.81% higher over treatments of F4 and F6, 
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respectively. Whereas, 57.68 and 53.92% increments in grain 

yield were obtained under F8 and F7 treatments over control 

(F0), respectively. This was might be due to transfer of energy 

required by crop is fulfill by the application of phosphorus 

and also solubilizes the bound phosphorus by phosphorus 

solubilizers viz. PSB + Aspergillus awamori results in an 

adequate concentration of phosphorus were maintained near 

by the root zone. Consequences of it, yield attributes were 

increased ultimately increase grain yield of crop the 

assimilates in the sink. The similar trends were also reported 

by Yadav et al. (2017), Venkatarao et al. (2017) and Rathour 

et al. (2015) [9, 7, 6]. Further, regression analysis showed that 

plant height and grain yield was positively correlated with 

correlation co-efficient of 0.9933. This was further supported 

by the regression analysis. Thus, unit increased in plant height 

caused increase in grain yield by 537.08 kg ha-1 (Fig 1). 

 

 
 

Fig 1: Regression between plant height and grain yield 

 

Conclusion  

It may concluded that combined application of 40 kg P2O5 ha-

1 + PSB + Aspergillus awamori produced significantly taller 

plant height and grain yield of mungbean followed by 20 kg 

P2O5 ha-1 + PSB + Aspergillus awamori. These findings are 

based on one year experimentation, which needs to be 

validated through further experimentation to formulate a 

recommendation.  
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