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Abstract

The present investigation on Effect of microbial consortia and fertilizers on nutrient dynamics of soil under soybean-chick-

pea cropping sequencewas conducted during kharif and rabi seasons of 2020-21 and 2021-22 at research farmon Vertisol at

the Research Farm, College of Agriculture, Vasant Rao Naik Marathwada Agriculture University Parbhani. Experimental

treatments consist of four levels of laboratory evaluated microbial cultures (Rhizobium, Bacillus megaterium, Pseudomonas

striata, Thiobacillus thioxidant) and uninoculated control and four levels of chemical fertilizers (100 % RDF, 75 % RDF,

50% RDF and Control i.e. (without fertilizers)). Seed treatment of soybean and chickpea was done with microbial consortia

immediate before sowing and chemical fertilizers were applied at the time of sowing as per treatments.The interaction be-

tween microbial consortia inoculation and chemical fertilizers on soil chemical properties like soil pH, electrical conductivi-

ty, calcium carbonate, organic carbon content after harvest of both soybean and chickpea crops were found non-significant

except organic carbon during 2021-22. After harvest of soybean and chickpea crops the soil available N, P and K and DTPA

extractable Zn, Fe, Cu and Mn were significantly highest in treatment Rhizobium + Pseudomonas striata along with 100 %

RDF. Similarly, chemical fertilizers also increased the soil availability of the macro nutrients i.e. N, P, K and also micronutri-

ents i.e. DTPA extractable Zn, Fe, Cu and Mn when applied with 100 % RDF.
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Introduction

Soybean (Glycine max (L.) Merrill.) is an annual

leguminous species cultivated mainly for its seed. It is used

in a variety of industries, providing several products for hu-

man consumption, livestock feed and industrial purposes.

Soybean seed consists of 35% carbohydrate, 5% ash, 40%

protein and 20% oil; and is a major source of protein and oil

for commercial products. It is also used to produce a high

protein animal feed. About 40% of the world's edible veg-

etable oil comes from soybeans [1]. The soy proteins have

the highest nutritional value of all the plant proteins for hu-

man food, being particularly high in lysine. Soybean thus is

an essential commercial crop and is in the second largest po-

sition among cash crop in United States (Soybean Research

Advisory Institute, 1984) with the majority of cultivation lo-

cated in the Midwestern and southern United States [2].

Soybean ranks first among the major oilseed crops of the

world and has now found a prominent place in India [3,4]

reported that soybean has occupied first  rank among oil

seeds in India 2005 onwards. As per [5], the world market

for food-grade soybeans was estimated as one million met-

ric tons and continued to grow with the constant innova-

tion of new commercial soy foods. Soybean originated from

northeastern China about 4,000 years ago and is now grown

worldwide.

Soybean is  grown mainly  in  tropical,  sub-tropical

and  temperate  regions  [6].  It  is  a  water  intensive  crop,  re-

quiring  substantial  water  to  grow and produce  [7].  Conse-

quently, rising global temperatures and changing precipita-

tion  patterns  pose  a  significant  threat  to  soybean  produc-

tion,  especiallyin  under  irrigated  or  rainfed  areas  [8].  It  is

known that under dry conditions or drought, soybean yield

can reduce by more than 50 % causing substantial losses to

farmers and growers [9]. Hence, drought is a significant cli-

mate risk that calls for effective mitigation strategies to sus-

tain the supply to soybean worldwide. Recently [10] report-

ed that long term drought stress in reproductive stages de-

creases  biomass  allocation  to  reproductive  organs,  thereby

reducing seed weight. Symbiotic Rhizobium species associat-

ed with soybean root nodules benefit plant growth via medi-

ating biological N fixation [11].

Further, Chickpea (Ciceri arietinum L.) is the se-

cond most  important  pulse  crop globally,  after  common

bean (Phaseolus vulgaris). It delivers benefits to farming sys-

tems that range from a smaller carbon footprint due to bio-

logical nitrogen fixation to improved soil health. Chickpea

is a quality food source rich in proteins, minerals, vitamins

and fibers that benefit the health of domestic stock and hu-

mans [12]. They can be an affordable source of staple grain

for millions of the worlds poorest and are nutritious stock

feed [13].  Chickpea is  prominently  grown under rainfed

conditions on store soil water in arid and semiarid regions,

and is an integral component of cereal-legume cropping sys-

tems in many countries. The global area of chickpea aver-

ages 13.0 million tonnes across 56 countries (2015-17) [14].

India is the largest global producer, consumer and importer

of chickpea whereas Australia is the main exporter of desi--

type (outlined later) chickpea to India. India mostly imports

desi chickpea but also emerges as an exporter to some Kabu-

li type over the past decade [15,16].

Biofertilizer usually applied in the form of consorti-

um can play a role to enhance plant growth. This promotes

the recovery of functional,  beneficial  microbial groups that

are positively linked to soil fertility and replenishes the natu-

ral micro biome, which has been reduced by crop and stimu-

late  plant  growth  promoting  mechanism  in  both  optimal

conditions  and  under  different  types  of  biotic  and  abiotic

stress [17]. Further, more consistent positive results may be

obtained  by  inoculating  plants  with  microbial  with  micro-

bial  consortia  containing  two  or  more  beneficial  microor-

ganisms [15,18].  Bioinoculants  based on microbial  consor-

tia  may  include  bacteria  of  different  species,  while  others

may include both beneficial bacteria and fungi.

Materials and Methods

Field  experiments  on  soybean  and  chickpea  se-

quence were conducted at same site in two successive years

during kharif-rabi 2020-21 and kharif-rabi 2021-22 at Re-

search Farm of Department of Soil Science and Agril. Chem-

istry, Vasant Rao Naik Marathwada Agriculture University

Parbhani (M.S.), India on Vertisol to find Effect of micro-

bial consortia and fertilizers on nutrient dynamics of soil un-

der soybean-chickpea cropping sequence. Two factors were

used in the experiment, viz. Factor A (Soybean): microbial

Consortia inoculation (s) (S1 = Uninoculated control), S2 =
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Brady Rhizobium + Bacillus megaterium inoculation (Con-

sortia I), S3 = Brady Rhizobium + Pseudomona Striata inoc-

ulation (Consortia II), S4 = Brady Rhizobium+Thiobacillus

thiooxidant inoculation (Consortia III)) and Factor B(Soy-

bean): Chemical fertilizers (T) (T1 – Control ( Without fer-

tilizers )), T2 = 50% RDF, T3 = 75% RDF and.T4 = 100%

RDF and viz. Factor A (Chickpea): microbial Consortia in-

oculation (s) (S1 = Uninoculated control), S2 = Mesorhizo-

bium ciceri + Bacillus megaterium inoculation (Consortia I),

S3 = Mesorhizobium ciceri + Psudomona striata inoculation

(Consortia  II),  S4 = Mesorhizobium ciceri  + Thiobacillus

thiooxidant inoculation (Consortia III)) and Factor B(Chick-

pea): Chemical fertilizers (T) (T1 – Control ( Without fertil-

izers )), T2 = 50% RDF, T3 = 75% RDF and.T4 = 100%

RDF. The experiment was laid out in a Randomized Block

Design  (RBD)  with  two  factors  and  three  replications.

There were 16 treatment combinations and 3 replications

with a total 48 unit plots. The unit plot size was 25.2 m2

(4.50 m x 5.6 m). Spacing Row to row 45 cm and Plant to

plant 7.5 cm for Soybean and 10 cm for Chickpea.The certi-

fied seed of soybean (Cv.  MAUS-162) and chickpea (Cv.

Phule Vikram) was obtained from the Seed Cell, Vasantrao

Naik Marathwada Krishi Vidyapeeth, Parbhani (M.S.) and

used for sowing field experiments.

Seeds were sown at the rate of 75 kg ha-1 for Soy-

bean  and  50  kg  ha-1  for  Chickpea.The  fertilizers  were  ap-

plied N: P2O5: K2O:S 30:60:30 kg ha-1 for Soybean and N:

P2O5: K2O:S 25:50:0 kg ha-1 for Chickpea. Urea, single su-

per phosphate and muriate of potash were used as fertilizer

sources  for  field.  The  treatment  wise  quantity  of  chemical

fertilizers  was  applied  in  each  plot  and  covered  with  soil.

Treatment  wise  dose  of  N,  P2O5  and  K2O  was  applied  at

the  time  of  sowing  to  soybean.  Treatmentwise  dose  of  N,

P2O5 and K2O was applied at the time of sowing to chick-

pea.  The Rhizophos (Consortia  of  Rhizobium and Phos-

phate solubilizing bacteria) and microbial Consortia inocula-

tion Rhizobium + Bacillus megaterium inoculation (Consor-

tia I), Rhizobium + Pseudomona Striata inoculation (Con-

sortia II) and Rhizobium + Thiobacillus thiooxidant inocula-

tion (Consortia III) for soybean and chickpea was obtained

from ICAR - All India Network Project on Soil Biodiversity

– Biofertilizers and used for seed treatment @ 5 ml per kg of

soybean seed and chickpea seed. Seed treatment was done

before sowing. Seeds were dried in shed and used for sow-

ing.

Results and Discussion

Soil pH

The  effect  of  microbial  consortia  inoculation  and

chemical fertilizers on soil pH was found non-significant af-

ter harvest  of  soybean and chickpea crops.  It  was observed

that there was slight decrease in soil pH after harvest of soy-

bean and chickpea as compared to initial soil pH. The high-

est  soil  pH  (8.02,  8.01  and  8.01,  8.01)  was  observed  in

uninocualted control and lowest in treatment Rhizobium +

Pseudomona strita (S3) (7.83, 7.87 and 7.85 and 7.81, 7.82

and 7.81) during both experimental years.

Electrical Conductivity (dSm-1)

Electrical conductivity (EC) was not found to be in-

fluenced significantly due to effect of microbial consortia in-

oculation and chemical fertilizers treatments after harvest of

soybean  and  chickpea  crop  (Table  4.45).  It  was  observed

that  there  was  slight  decrease  in  EC of  soil  over  the  initial

value in all treatments during both the years. Interaction ef-

fect of microbial consortia inoculation and chemical fertiliz-

ers was not reached to the level of significance in influenc-

ing  EC  of  soil.  These  results  confirms  the  findings  of

[19-23].
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Calcium Carbonate (per cent)

Soil  calcium  carbonate  content  at  harvest  of  soy-

bean  and  chickpea.  There  was  decrease  in  calcium  carbo-

nate content in all the treatments over the initial values dur-

ing both the years of experiment and pooled mean after har-

vest  of  soybean  and  chickpea  crop,  respectively.  However,

the result of calcium carbonate of soil were found non-signi-

ficant  with  effect  of  microbial  consortia  inoculation  and

chemical  fertilizers  treatments  and  pooled  mean  during

both  the  years.  The  maximum  decrease  in  calcium  carbo-

nate  content  was  seen  in  Rhizobium  +  Pseudomona  strita

(4.97, 5.37 and 5.17 per cent and 5.38, 5.48 and 5.43 per cen-

t)  during  both  the  years  of  experimentation  and  pooled

mean, respectively. Similarly, the chemical fertilizers applica-

tion treatment slightly decreased the percentage of calcium

carbonate  in  100 % RDF (5.40,  5.90  and 5.65  per  cent  and

5.67,  5.74  and  5.71  per  cent)  during  2020-21,  2021-22  and

pooled mean, respectively. Application of microbial inocula-

tion  i.e.  Rhizobium  +  Pseudomonas,  Bacillus  megaterium

and  Thobacillus  thiooxidant  maximise  CO2  and  organic

acid and helps to dissolve some quantity of free calcium car-

bonate. Almost similar results were reported by [19,24].

Organic Carbon (g kg-1)

The organic carbon markedly increased with effect

of  microbial  consortia  inoculation  and chemical  fertilizers.

Further,  significance  gain  in  organic  carbon  was  noted  in

with treatment (S3) Bradyrhizobium + Pseudomonas striata

(6.19, 7.28 and 7.74 g kg-1) followed by Rhizobium + Bacillus

megaterium (S2) (5.92, 6.50 and 6.21 g kg-1) and minimum

values were noted in uninoculated control i.e. 5.20, 5.15 and

5.18 g kg-1 during both the experimentation years. Interac-

tion effect of microbial consortia inoculation and chemical

fertilizers on soil organic carbon after harvest of soybean

and chickpea crop was found statistically significant and im-

proved. The treatment Bradyrhizobium + Pseudomonas stri-

ata along with 100 % and 75 % RDF both treatments are

equally  good  in  increasing  soil  organic  carbon  (7.50  g

kg-1).These findings are supported by [25] and are in similar

line with [26], they proved the result that organic carbon at

different stages was superior in RDF over treatment (50%

N, P + Bioinoculants) and were maximum as comapred to

other treatments. Application of bioinoculant consortium

i.e. microbial consortia inoculation to seeds which is multi-

plied in soil and increased the activity of microbes in rhizo-

sphere due to this better root penetration and improve soil

organic carbon.

Table 1: Interaction effect of microbial consortia inoculation and chemical fertilizers on organic carbon (g kg-1 soil) of soybean

Treatment
T1- Control
(without
fertilizer)

T2- 50%
RDF

T3-75%
RDF

T4-100%
RDF Mean

S1-Uninoculated control 5.07 5.14 5.16 5.23 5.15

S2- Bradyrhizobium+ Bacillus
megateriuminoculation (Consortia-I)

6.25 6.38 6.65 6.72 6.50

S3- Bradyrhizobium + Pseudomona striata
inoculation (Consortia- II) 6.97 7.15 7.42 7.57 7.28

S4- Bradyrhizobium + Thiobacillus
thiooxidant inoculation (Consortia-III)

6.35 6.42 6.50 6.63 6.48

Mean 6.16 6.27 6.43 6.54

S.E. + 0.03

C.D. at 5% 0.11
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Table 2: Interaction effect of microbial consortia inoculation and chemical fertilizers on organic carbon (g kg-1 soil) of chickpea

Treatment
T1- Control
(without
fertilizer)

T2- 50%
RDF

T3-75%
RDF

T4-100%
RDF Mean

S1-Uninoculated control 4.17 3.83 4.00 4.07 4.02

S2- Bradyrhizobium+ Bacillus
megateriuminoculation (Consortia-I)

5.60 6.43 6.63 6.60 6.32

S3- Bradyrhizobium + Pseudomona striata
inoculation (Consortia- II) 6.39 6.83 7.50 7.50 7.19

S4- Bradyrhizobium +Thiobacillus
thiooxidant inoculation (Consortia- III)

5.67 6.00 6.17 6.50 6.08

Mean 5.59 5.78 6.08 6.17

S.E. + 0.17

C.D. at 5% 0.51

Available Nitrogen

The microbial consortia inoculation and chemical

fertilizers  application  improved  the  available  nitrogen  in

soil  after  harvest  of  soybean  and  Chickpea.  Maximum  in-

crease in nitrogen was from Bradyrhizobium + Pseudomo-

nas striata (212.36, 244.34 and 228.35 k g kg-1) which was

significantly superior over treatment Bradyrhizobium + Ba-

cillus megaterium. Similarly, highest available nitrogen was

noted in plot under 100 % RDF (180.06, 201.68 and 190.87

g kg-1) during both the years. The next best treatment after

100 % RDF and at par is treatment (T3) 75 % RDF (175.19,

197.46 and 186.33 g kg-1) and lowest values of available ni-

trogen in soil were noticed in control i.e. without fertilizer

treatment (172.00, 182.81 and 177.41 g kg-1) after harvest of

soybean crop, respectively. Interaction effect between micro-

bial consortia inoculation and chemical fertilizers on avail-

able soil nitrogen is presented in Table 3 and 4. Significant

increment in available nitrogen was observed in treatment

Bradyrhizobium + Pseudomonas striata and 100 % RDF fer-

tilizer (215.98 and 256.83 Kg ha-1) during both the experi-

mentation years. [29] reported that microbial consortium of

actinobacteria, Rhizobium and PGPR inocualted in soybean

plant showed higher N, P and K 92.39, 16.6 and 302 kg ha-1.

Table 3: Interaction effect of microbial consortia inoculation and chemical fertilizers on available nitrogen (kg ha-1) in soil of soybean

Treatment
T1- Control
(without
fertilizer)

T2- 50%
RDF

T3-75%
RDF

T4-100%
RDF Mean

S1-Uninoculated control 152.72 159.11 161.39 166.03 159.15

S2- Bradyrhizobium+ Bacillus
megateriuminoculation (Consortia-I)

170.77 174.30 179.25 185.l01 177.34

S3- Bradyrhizobium + Pseudomona striata
inoculation (Consortia- II) 216.93 226.71 233.38 236.41 228.35

S4- Bradyrhizobium + Thiobacillus
thiooxidant inoculation (Consortia- III)

168.29 172.04 173.58 177.82 172.93

Mean 177.41 183.17 186.33 190.87

S.E. + 3.88

C.D. at 5% 11.22
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Table 4: Interaction effect of microbial consortia inoculation and chemical fertilizers on available nitrogen (kg ha-1) in soil of Chickpea

Treatment
T1- Control
(without
fertilizer)

T2- 50%
RDF

T3-75%
RDF

T4-100%
RDF Mean

S1-Uninoculated control 191.50 191.60 196.52 198.31 194.37

S2- Bradyrhizobium+ Bacillus
megateriuminoculation (Consortia-I)

202.26 207.10 214.16 216.14 210.03

S3- Bradyrhizobium + Pseudomona
striata inoculation (Consortia- II)

203.88 206.67 218.34 217.93 211.;71

S4- Bradyrhizobium +Thiobacillus
thiooxidant inoculation (Consortia- III)

200.15 204.41 206.22 208.60 204.85

Mean 199.34 202.45 208.92 210.25

S.E. + 1.31

C.D. at 5% 3.79

Figure 1: Effect of microbial consortia inoculation and chemical fertilizers on soil available nitrogen (kg ha-1) in Soybean and Chickpea

Available Phosphorus

The higher and significant gain of phosphorus was

observed in the treatment (S3) Bradyrhizobium + Pseudomo-

nas striata (17.56, 22.72 and 20.14 kg ha-1) which was found

at  par  with  treatment  Bradyrhizobium  +  Bacillus  mega-

terium (16.74, 20.17 and 18.33 kg ha-1) in both the years of

experimentation and pooled data. Similarly, chemical fertil-

izers also enhanced the soil available phosphorus significant-

ly superior in the treatment (T4) 100 % RDF (16.93, 20.79

and 18.86 kg ha-1) followed by treatment (T3) 75 % RDF

(16.69, 20.43 and 18.56 kg ha-1). However, significantly low-

est  values  of  soil  available  phosphorus were observed in

treatment (T1) control i.e. without fertilizers. The interac-

tion effect of microbial inoculants and chemical fertilizers

on soil  available phosphorus indicates that the treatment
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Bradyrhizobium + Pseudomonas striata along with 75 %

RDF (17.74 kg ha-1) followed by Bradyrhizobium + Pseudo-

monas striata and 100 % RDF (17.65 kg ha-1) are having

highest values and lowest in uninoculated control with treat-

ment  S1  (uninoculated  control)  during  the  experiment

years. Soil microorganism play a key role in processing and

transforming these organic forms of phosphorus into plant

available forms. Hence,  the Rhizobium and Pseudomonas
spp.  playing  important  role  in  available  phosphorus  to

plant. These findings corroborates with reports of [27].

Table 5: Interaction effect of microbial consortia inoculation and chemical fertilizers on available phosphorus (kg ha-1) in soil of Soybean

Treatment
T1- Control
(without
fertilizer)

T2- 50%
RDF

T3-75%
RDF

T4-100%
RDF Mean

S1-Uninoculated control 15.95 16.09 16.56 16.62 16.30

S2- Bradyrhizobium+ Bacillus
megateriuminoculation (Consortia-I)

17.63 18.43 18.45 19.30 18.45

S3- Bradyrhizobium + Pseudomona striata
inoculation (Consortia- II) 19.24 `20.21 20.62 20.49 20.14

S4- Bradyrhizobium + Thiobacillus
thiooxidant inoculation (Consortia-III)

17.5;9 18.05 18.63 19.04 18.33

Mean 17.61 18.20 18.56 18.86

S.E. + 0.16

C.D. at 5% 0.47

Table 6: Interaction effect of microbial consortia inoculation and chemical fertilizers on available phosphorus (kg ha-1) in soil of Chickpea

Treatment
T1- Control
(without
fertilizer)

T2- 50%
RDF

T3-75%
RDF

T4-100%
RDF Mean

S1-Uninoculated control 15.37 15.46 15.40 15.41 `15.41

S2- Bradyrhizobium+ Bacillus
megateriuminoculation (Consortia-I)

17.23 16.80 17.79 18.42 17.56

S3- Bradyrhizobium + Pseudomona striata
inoculation (Consortia- II) 18.44 18.64 19.02 19.08 18.80

S4- Bradyrhizobium + Thiobacillus
thiooxidant inoculation (Consortia-III)

17.16 17.35 17.70 17.54 17.44

Mean 17.50 17.06 17.48 17.61

S.E. + 0.24

C.D. at 5% 0.71

Available Potassium

Microbial inoculation significantly increased avail-

able potassium in soil after harvest of soybean as compared

to uninocualted control. The treatment of Bradyrhizobium

+ Pseudomonas striata showed highest values of available

potassium  (660.92,  692.83  and  676.87  kg  ha-1)  and  was

found statistically at par with Bradyrhizobium + Bacillus me-

gaterium (589.42,  647.69 and 618.55 kg ha-1)  during two

years of experimentation as well as in pooled mean. Similar-

ly, available soil potassium was found increased significant-

ly with 100% RDF (611.75, 649.58 and 630.66 kg ha-1). inter-

action between microbial  inoculants along with chemical
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fertilizers, statistically significant and better available potas-

sium was noted in treatment Bradyrhizobium + Pseudomo-

nas striata + 75 % RDF which was superior over other treat-

ments (706.70 kg ha-1) followed by Bradyrhizobium + Pseu-

domonas striata with 100 % RDF (698.70 kg ha-1) during the

year 2021-22. Soil available potassium after harvest of chick-

pea crop. The available soil potassium was noted significant-

ly highest in treatment Mesorhizobium + Pseudomonas stri-

ata (659.98, 660.15 and 660.07 kg ha-1) which was found sta-

tistically at par with Mesorhizobium + Bacillus megaterium

(641.12, 645.18 and 643.15 kg ha-1) during both the experi-

mentation years and pooled data. Similarly, in case of chemi-

cal fertilizer dose also influenced potassium availability in

soil and significantly higher values were observed in 100 %

RDF applied plots (645.81, 638.82 and 642.32 kg ha-1) and

lowest were in treatment (T1) control i.e. without fertilizer.

[28] also found the significant increase in nutrient availabili-

ty in soil due to the application of microbial inoculants in

soybean. The treatment RDF + Rhizobium + Trichoderma

viride showed highest availability of NP and K2O in soil

compared to control.

Table 7: Interaction effect of microbial consortia inoculation and chemical fertilizers on available potassium (kg ha-1) in soil of Soybean

Treatment
T1- Control
(without
fertilizer)

T2- 50%
RDF

T3-75%
RDF

T4-100%
RDF Mean

S1-Uninoculated control 583.10 573.53 576.00 579.87 578.13

S2- Bradyrhizobium+ Bacillus
megateriuminoculation (Consortia-I)

607.67 655.70 648.67 678.73 647.69

S3- Bradyrhizobium + Pseudomona striata
inoculation (Consortia- II) 683.77 682.17 706.70 698.70 692.83

S4- Bradyrhizobium + Thiobacillus
thiooxidant inoculation (Consortia-III)

603.90 623.83 630.80 641.00 624.88

Mean 619.61 633.81 640.54 649.58

S.E. + 8.63

C.D. at 5% 24.92

Table 8: Interaction effect of microbial consortia inoculation and chemical fertilizers on available potassium (kg ha-1) in soil of Chickpea

Treatment
T1- Control
(without
fertilizer)

T2- 50%
RDF

T3-75%
RDF

T4-100%
RDF Mean

S1-Uninoculated control 551.83 551.83 568.33 581.83 563.46

S2- Bradyrhizobium+ Bacillus
megateriuminoculation (Consortia-I)

643.33 638.93 648.00 650.43 645.18

S3- Bradyrhizobium + Pseudomona striata
inoculation (Consortia- II) 637.02 655.50 661.77 686.33 660.15

S4- Bradyrhizobium + Thiobacillus
thiooxidant inoculation (Consortia-III)

620.00 621.67 626.67 636.67 626.25

Mean 613.05 616.98 626.19 638.82

S.E. + 4.36

C.D. at 5% 12.60
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Conclusion

From the above findings, it may be concluded that

treatment Bradyrhizobium + Pseudomonas striata and 100

% RDF fertilizer performed the best results and Nitrogen,

phosphorus, potassium and organic carbon increase with us-

ing treatmentBradyrhizobium + Pseudomonas striata (con-

sortia I)and should be recommended.
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