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ABSTRACT

A fi eld experiment was carried out on the effect of bio fertilizers under drip fertigation system on nutrient uptake and yield performance 
in Green gram Vigna radiata. It was conducted at water technology centre fi elds, college farm, College of Agriculture, PJTSAU, Rajen-
dranagar, Hyderabad, Telangana during kharif 2016 – 2017 with one of the objectives of nutrient uptake and yield performance of Green 
gram, variety (MGG – 295) under drip fertigation system. The experiment was laid out in randomized block design with three replications 
along with 10 treatments. The liquid bio inoculants viz., Rhizobium and PSB were used under drip fertigation system. The results of the 
fi eld experiment indicated that the treatment T6 with combination of 100 % RDF along with LBBF drip fertigation recorded signifi cantly 
highest N, P and K uptake were 62.23, 26.60 and 51.33 kg ha-1 respectively and signifi cantly highest seed yield (1019.50) kg ha-1 
recorded with treatment (T6) when compared to all the treatments. Further, the percent of seed yield increased over control by 23.93 %.
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INTRODUCTION

The high inputs of chemical fertilizers have not only 
caused environmental problems but also become a cause 
of concern for human health. Bio fertilizers have been 

identifi ed to address the issue of excessive use of chemi-
cal fertilizers as they are one of the sustainable source 
of supplementation to chemical fertilizers for Agricul-
ture. The term Bio fertilizers generally are defi ned as 
preparation containing live or latent cells of effi cient 
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strains of Nitrogen fi xing, Phosphorus solubilizing or 
cellulolytic microorganisms used for application to seed 
or soil. Intensifi ed use of bio fertilizers emerging as an 
environmentally-friendly alternative soil fertility man-
agement practice with potential to increase and cheaply 
sustain crop yields compared with continuous applica-
tion of inorganic fertilizers alone (Sharma et al., 2013). 
It is also play an important role for supplementing the 
essential plant nutrients for sustainable agriculture. Bio 
fertilizers are low cost and economically viable tech-
nology which improves plant growth and development. 
These are reduce the environmental pollution caused by 
chemical fertilizers, protect plants against many soil-
borne pathogens and help the plant to grow under stress 
conditions (Brahmaprakash and Sahu, 2012).

Liquid bio fertilizers of good quality hold great prom-
ise in agriculture because of benefi ts over the conven-
tional carrier based bio fertilizers such as Rhizobium 
and PSB inoculants are often exposed to un favorable 
stresses when inoculated seed were planted in the soil. 
These stresses include such things as low or high pH, high 
temperature, low moisture and high salt concentrations. 
Therefore, the Rhizobia and PSB inoculants should be tol-
erant to these stresses (Liu et al., 2009), have protecting 
materials in the inoculants formulation or have adap-
tive mechanisms that increase their tolerance. Because of 
these advantages over the conventional carrier based bio 
fertilizers, the liquid bio fertilizers has great importance in 
yield increased aspects in agriculture. 

Green gram [Vigna radiata (L.) Wilczek] also known 
as mung bean is a self-pollinated leguminous crop 
which is grown during Kharif (July- October) as well 
as summer (March- June) seasons in arid and semi arid 
regions of India. It is primarily a rainy season crop but 
with the development of early maturing varieties, it has 
also proved to be an ideal crop for spring and summer 
season. It is tolerant to drought and can be grown suc-
cessfully on drained loamy to sandy loam soil in areas of 
erratic rainfall. It is a native of Central Asia. It is a short 
duration crop, fi ts well in various multiple and inter-
cropping systems. India is a leading green gram cultiva-
tor, with up to 55% of the total world acreage and 45% 
of total production (Singh et al., 2013; Rishi et al., 2009). 
It is one of the most important pulse crops for protein 
supplement. The major advantage of liquid bio fertilizers 
having long shelf life, ( Bhavya et al., 2017).

Effi cient management of water is of outmost impor-
tance for sustaining and enhancing Agricultural pro-
duction (Palanisami et al., 2012). Drip fertigation allows 
precise timing and uniform distribution of fertilizer nutri-
ents, and is an effi cient and agronomically sound method 
of providing soluble plant nutrients directly to the active 
plant root zone. Biofertigation is the effi cient and precise 
use of benefi cial microorganisms through a microirriga-

tion system. Biofertigation offers vast scope for minimiz-
ing the use of chemical fertilizers. fertigation is defi nitely 
advantageous over the surface irrigation with basal appli-
cation of fertilizers with optimum moisture supply and 
timely nutrient application (Jeyajothi and Pazhanivelan, 
2017). There are more chances for increasing the yield, 
quality, fertilizer-use effi ciency, water-use effi ciency, and 
economic output. With drip fertigation and in combina-
tion with organics, there is possibility for organic farming 
to be intensifi ed in the future.

MATERIAL AND METHODS

The fi eld experiment was conducted at water technol-
ogy centre fi elds, college farm, College of Agriculture, 
PJTSAU, Rajendranagar, during kharif 2016 – 2017. 
The location is geographically situated at 17° N Latitude 
and 78° E longitude at an altitude of 542.3 m above 
MSL. The soil of an experimental site was sandy loam 
in texture, moderate in organic carbon, low in nitrogen 
and medium in available phosphorus and high in pot-
ash and slightly alkaline (pH 7.6) in chemical reaction. 
The seed of green gram (Cv. MGG 295) was obtained 
from Agriculture Research Station, Madira, Khammam. 
Seed treatment with microbial inoculants (carrier): After 
quality testing of the bioformulation, the good quality 
bio inoculants were used for the fi eld experimentation 
to study the performance on yield of green gram crop. 
Twenty grams of jaggery was dissolved in 200 ml of 
water. Jaggery solution was prepared as per the volume 
of seed. The Rhizobium & PSB cultures were thoroughly 
mixed for slurry preparation. Seeds were treated with 
this mixture carefully, so that seed coat was not injured 
and a uniform coating was made. Treated seeds were 
dried under shade on gunny bags and then used for sow-
ing. Seed treatment with microbial inoculants (liquid): 
Inoculums of PSM & Rhizobium were prepared by dis-
solving 10 g of jaggery in one litre of boiled water and 
subsequently cooled and then added to the broth culture 
in required quantity, so as to obtain at least 1.0 - 1.5 x 
108 cells per ml. Soil application of liquid culture based 
bio fertilizers: PSB and Rhizobium culture was applied 
in the soil @ 1 l ha-1 in 10 days interval for the treat-
ment T8.

The experiment was laid out in a Randomized Block 
Design with 10 treatment combinations. The treatments 
are T1: 100 % RDF, T2 : 100 % RDF + CBBF Seed treat-
ment, T3: 100 % RDF + CBBF Soil treatment, T4: 100 % 
RDF + LBBF Seed treatment, T5: 100 % RDF + LBBF Soil 
treatment, T6: 100 % RDF + LBBF Drip fertigation, T7: 
100 % RDF + LCBF Seed treatment, T8: 100 % RDF + 
LCBF Soil treatment, T9: 100 % RDF + LCBF Drip fertiga-
tion, T10 Control: Only bio fertilizers. Sowing was done 
on 15th July, 2016 by hand dibbling two to three seeds 



Shravani et al.

480 COMPARATIVE EFFECT OF BIO FERTILIZERS UNDER DRIP FERTIGATION SYSTEM BIOSCIENCE BIOTECHNOLOGY RESEARCH COMMUNICATIONS

Table 1. Infl uence of different formulations of biofertilizers application on nutrient 
uptake  of greengram at harvesting stage.

Treatments N (kg ha-1) P kg ha-1) K (kg ha-1)

T1 : 100 % RDF 45.80 18.17 41.77

T2 : 100 % RDF + CBBF Seed treatment 56.27 23.77 47.87

T3 : 100 % RDF + CBBF Soil treatment 53.60 20.77 45.60

T4 : 100 % RDF + LBBF Seed treatment 58.10 24.10 49.77

T5 : 100 % RDF + LBBF Soil treatment 52.23 21.03 46.07

T6 : 100 % RDF + LBBF Drip fertigation 62.23 26.60 51.33

T7 : 100 % RDF + LCBF Seed treatment 53.27 21.23 47.87

T8 : 100 % RDF + LCBF Soil treatment 50.60 19.80 45.43

T9 : 100 % RDF + LCBF  Drip fertigation 54.37 23.53 46.80

T10 Control : Only biofertilizers 41.30 16.50 43.33

SE(m) 2.91 1.39 1.48

CD(P=0.05) 8.71 4.17 4.43

CV 9.54 11.21 5.50

at each hill at a recommended spacing of 30 cm × 10 cm. 
Recommended dose of fertilizer for green gram is 20: 50: 
00 N P K kg ha–1. Fertilizer viz., nitrogen, phosphorus 
were applied in respective plots as per the recommenda-
tion by using the urea and SSP.

The fertilizer solution was prepared by dissolving 
the required quantity of fertilizer with water in 1:5 
ratio and liquid bio fertilizers Rhizobium (10 ml) + PSB 
(10ml) injected into the irrigation system through ven-
turi assembly. Fertigation interval was scheduled once 
in 7 days interval. The recommended doses (20: 50: 00 
NPK kg ha-1) of inorganic fertilizers i.e., urea (46 % N) 
and single super phosphate (16 % P2O5) were applied as 
basal to the surface irrigated treatments except fertiga-
tion treatment (T6 & T9) combinations. Data were col-
lected for green gram nutrient uptake and seed yield 
and haulm yield at harvest stage. The nutrient content 
uptake values obtained as percentage in the analysis was 
multiplied by the respective dry matter content for com-
puting N, P and K uptake expressed in kg ha-1. 

(26.60) kg ha-1 of phosphorus noticed in treatment T6 
with combined application of 100 % RDF and LBBF as 
drip fertigation (Table 1 & Fig: 1). When compared to 
control in all other treatments, combination N uptake 
was signifi cantly higher. Whereas, the lowest 16.50 kg 
ha-1 uptake of P was observed with T10 (control).The data 
regarding to uptake of K was signifi cantly infl uenced 
by the drip fertigation with liquid based bio fertilizers 
Rhizobium and PSB along with mineral fertilizers sig-
nifi cantly increased the 51.33 kg ha-1 of K uptake by 
the greengram crop when compared to all the treatment 
combinations. The lowest uptake of K 43.33 kg ha-1 was 
noticed (Table 1 & Fig: 1) in T10 (control).

Total highest N P K uptake was recorded with the 
treatment drip fertigation with liquid based biofertilizer 
might be due to increased nutrient contents in root zones 
with the application of Rhizobium and PSB. PSB facili-
tated P availability to plant by solubilizing insoluble P 
by production of organic acids and resulted in better P 
uptake by greengram with application of biofertilizers. 
Enhanced the uptake of potassium may be due to the syn-
ergistic effect between N and P. Availability of various 
nutrients in the soil for plant uptake depends on the soil 
solution phase, which is mainly determined by the soil 
moisture availability. The higher available soil moisture, 
provided by continuous water supply under drip irriga-
tion, had led to higher availability of nutrients in the soil 
and thereby increased the nutrient uptake by the crop. It 
is also be responsible for expansion of root surface area 
and enhanced plant-microbe interaction resulting in more 
nutrient uptake was reported by (Yuming et al., 2003).

It is clearly indicated (Table 2 & Fig: 2) that the num-
ber of pods plant-1 was signifi cantly infl uenced due 

RESULTS AND DISCUSSION

The signifi cantly highest uptake of N registered in treat-
ment T6 with combination of 100 % RDF and LBBF drip 
fertigation was 62.23 54.37 kg ha-1. On the other hand 
the lowest uptake 41.30 kg ha-1 of N was noticed in T10 
(Control). When compared to control (Table 1 & Fig: 1)
in all other treatments, combination N uptake was sig-
nifi cantly higher. The signifi cantly the highest uptake 
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FIGURE 1. Infl uence ofdifferent formulations of biofertilizers application on 
nutrient uptake of greengram at harvesting stage

Table 2. Infl uence of different formulations of biofertilizers application on yield attributing characters of 
greengram at harvest stage

Treatments No.of pods plant-1 No. of Seeds pod-1 Test weight of seeds (g)
T1 : 100 % RDF 11.67 10.33 29.40

T2 : 100 % RDF + CBBF Seed treatment 16.67 11.00 37.30

T3 : 100 % RDF + CBBF Soil treatment 14.33 11.00 36.20

T4 : 100 % RDF + LBBF Seed treatment 17.33 12.00 37.80

T5 : 100 % RDF + LBBF Soil treatment 14.67 12.00 36.30

T6 : 100 % RDF + LBBF Drip fertigation 19.67 13.00 38.77

T7 : 100 % RDF + LCBF Seed treatment 14.67 11.00 36.50

T8 : 100 % RDF + LCBF Soil treatment 13.33 10.33 31.50

T9 : 100 % RDF + LCBF  Drip fertigation 16.00 11.67 37.00

T10 Control : Only biofertilizers 10.00 8.00 22.30

SE(m) 1.12 0.67 0.87

CD(P=0.05) 3.37 2.02 2.61

CV 13.14 10.62 4.41

FIGURE 2. Infl uence of different formulations of biofertilizers appli-
cation onnumber of pods plant-1of greengram at harvest stage.

to drip fertigation with liquid based biofertilizers. The 
treatment T6 with 100 % RDF and LBBF drip fertiga-
tion was recorded signifi cantly higher (20) number of 
pods plant-1 when compared to the other treatments. 
Whereas, the lower number of pods plant-1 were 

recorded with treatment T10 (Control) and T1 (100 % RDF) 
were 10.00 and 11.67 pods plant-1 respectively. 

The signifi cantly maximum (Table 2 & Fig:3) number 
of seeds (13.00) pod-1 was recorded in drip fertigation 
plot treated with liquid based biofertilizers i.e T6 treat-
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FIGURE 3. Infl uence of different formulations of biofertilizers 
application onnumber of seeds pod-1of greengram at harvest 
stage.

Table 3. Infl uence of different formulations of biofertilizers application on seed yield and haulm yield of 
green gram

Treatments
Seed yield 
(kg ha-1)

Percent increase 
over RDF (%)

Haulm yield 
(kg ha-1)

Per cent increase
over RDF (%)

T1 : 100 % RDF 0821.67 - 1980.23 -

T2 : 100 % RDF + CBBF Seed treatment 0945.70 15.09 2450.20 23.73

T3 : 100 % RDF + CBBF Soil treatment 0875.50 06.55 2310.20 16.66

T4 : 100 % RDF + LBBF Seed treatment 0960.77 16.83 2506.70 26.32

T5 : 100 % RDF + LBBF Soil treatment 0880.23 07.08 2350.07 18.48

T6 : 100 % RDF + LBBF Drip fertigation 1019.50 23.93 2543.50 28.16

T7 : 100 % RDF + LCBF Seed treatment 0890.20 08.29 2380.57 20.17

T8 : 100 % RDF + LCBF Soil treatment 0850.23 03.45 2256.97 13.83

T9 : 100 % RDF + LCBF  Drip fertigation 0930.80 13.20 2420.23 22.00

T10 Control : Only biofertilizers 0721.77 - 1750.23 -

SE(m) 26.32 - 72.65 -

CD(P=0.05) 78.82 - 217.55 -

CV 5.12 - 5.48 -

FIGURE 4. Infl uence of different formulations of biofertilizers application 
ontest weight (g) of greengram at harvest stage.

ment with combination of 100 % RDF and LBBF drip 
fertigation. The lowest number of (8.00) seeds pod-1 was 
noticed in T10 (control).

The signifi cantly (Table 2 & Fig: 4) maximum (38.77 
g) test weight of seeds was registered in treatment T6 with 
combination of 100 % RDF combined with LBBF Drip fer-



Shravani et al.

BIOSCIENCE BIOTECHNOLOGY RESEARCH COMMUNICATIONS COMPARATIVE EFFECT OF BIO FERTILIZERS UNDER DRIP FERTIGATION SYSTEM 483

FIGURE 5. Infl uence of different formulations of biofertilizers applica-
tion on seed yield of greengram

FIGURE 6. Infl uence of different formulations of biofertilizers appli-
cation on haulm yield of greengram

tigation. The lowest (22.30 g) test weight was observed in 
T10 (control). When compared to control in all other treat-
ments test weight of seeds were observed higher.

The seed yield of green gram signifi cantly varied 
(Table 3 & Fig: 5) due to application of liquid biofer-
tilizers through drip fertigation. It was indicated that 
the treatment T6 with combination of 100 % RDF along 
with LBBF drip fertigation recorded signifi cantly higher 
(1019.50) kg ha-1 seed yield when compared to all the 
treatments. The lowest seed yield (721.77) kg ha-1 was 
recorded by treatment T10 (Control). Further, the percent 
of seed yield increased over T1 (RDF) by T6 was 23.93%.

Data regarding (Table 3 & Fig: 6) haulm yield of green 
gram was signifi cantly infl uenced by drip fertigation 
with liquid based biofertilizer. Haulm yield is directly 
related with increase in vegetative growth of the plant. It 
was observed that the treatment T6 with combined appli-
cation of 100 % RDF along with LBBF as drip fertigation 
recorded signifi cantly higher (2543.50) kg ha-1 haulm 
yield when compared to remaining treatments. Among 
all the treatments, the lowest (1750.23) kg ha-1 haulm 
yield was recorded in treatment T10 (Control). Further, it 
was observed that the percent increased in haulm yield 
of greengram over T1 (RDF) by T6 was (28.16 %).

The highest yield and yield attributing characters 
viz., number of pods plant-1, number of seeds pod-

1, test weight (g), Seed yield (kg ha-1) and haulm yield 
(kg ha-1) was signifi cantly increased due to combined 
application of liquid biofertilizers and mineral fertilizers 
with dripfertigation. It might be due to biofertigation 
can precisely deliver the bio inoculants in the root zone 
(Gomathy et al., 2008). It is an added advantage whereas 
microbial inoculants are supplied through biofertigation 
could be a potential organic input for precision farming, 
which can be easily delivered through fertigation system 
for effective colonization of root zone of crop plants. 
Effective microorganisms were applied in the fi eld along 
with inorganic materials and it had more water use effi -
ciency and fertilizer use effi ciency.

The fertigation with liquid based biofertilizers and 100 
% RDF resulted in higher availability of all three major 
nutrients (N, P and K) in the soil solution, which led 
to higher uptake and better translocation of assimilates 
from source to sink, thus in turn increased the yield. 
Similar linear response was obtained in long duration 
pigeonpea under drip fertigation by Vimalendren and 
Latha (2014). Hence, the Precision farming is one among 
the integrated management approaches of agriculture, 
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which include fertigation and combined practice of 
organic and inorganic farming to get highest yield and 
to minimize the cost of farming (Bharathi et al., 2017). 
Similar results found in (Jeyajothi and Pazhanivelan, 
2017) increased drymatter production, nutrient uptake, 
seed yield per ha-1 and stalk yield per ha-1 obtained from 
125 percent RDF through WSF under drip fertigation. 
Hence, the perusal of the yield and nutrient upatke data 
showed the favourable effect of drip fertigation on yield 
of Greengram. The yield per hectare was signifi cantly 
improved by the application of major nutrients through 
fertigation and liquid bofertilizers as biofertigation, 
which boosted the overall vegetative growth and biolog-
ical effi ciency of the plant. The fi ndings of the foregoing 
experiments have clearly established that fertigation is 
defi nitely advantageous over the surface irrigation with 
basal application of fertilizers.

CONCLUSION

Precision farming is one among the integrated manage-
ment approaches of agriculture, which include fertiga-
tion and combined practice of organic and inorganic 
farming to get highest yield and to minimize the cost 
of farming. Fertigation system of precision farming is 
considered as effective delivery of nutrients exactly 
at the root zone of crop, which minimize the loss as 
well as reduce the environmental hazards caused by 
the chemicals. This technology ensures the fertilizer use 
effectively to a greater extent. Biofertigation can pre-
cisely deliver the bio inoculants in the root zone. It is 
an added advantage whereas microbial inoculants are 
supplied through biofertigation as it has more water use 
effi ciency and fertilizer use effi ciency, quality etc. Effec-
tive microorganisms can also applied in the fi eld along 
with inorganic materials. The results clearly confi rmed 
that bio fertigation could be an effective system which 
can increase the ultimate output of yields.
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