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LO INTRODUCTION

Fertilizer is a material that is applicd to sodil or plant tissues o provide nuirients for plani
growth, Fertilizers provide essential mutrients that plants need to grow, including mitrogen (M),
phosphorus (P, and potassium (K],

Bio ferulizers are living microorganisms or therr metabolites that promwte plam growth,
improve soil fertlity, amd increase crop yvields., These microorganisms, when applied o seeds,
plai swrfaces, or sml, cobonize the thizosphere or Use interior of the plant and promoele growth
by increasing the availahility of primary nutrients like nitrogen and phosphorus. (Vessey, 2015).
Bio fertilizers help in fixing aimosphenc nirogen, solubilizing soil phosphorus. and stimulaing
plamt grosvth throwgh the synthesis of growth-promoding sabstances.

There are twao types of bio Fertilizers:
1. Ligquid hio fertilizer
2, Solid bio fertilizer
The carrier material s a substance that supports and delivers beneficial mcroorganisms
i the soil or plants. An ideal camer shoukd be pon-toxic, modsiure-retentive, pH neutral, and
abibe 1o suppon microbial survival over time.” (Scuba Baso, 982)
There are many different types of carrier materials. These mclude organic, inofganic, and
syniheiic materials.
For example:
1) Pent:-
Peai is & tvpe of soft, organic material rich in organic matber and excellent at retaining
mesisture. It is & preferred carrier globally. Howewer, its availahility i Indis is very limited.
[ Kantian, 20012)

2) Ligmite:-

A type of soft coal, lignite is abundant in arcas such as Neyveli in South India. It offers

goind evodstwre refenteon and is cosi-effective.
3) Charcoal:-

Known for s hdgh porosity and abiliny 1o supgon microbial survival, chancoal s

commanly used, especially when mixed with soil in a 3: 1 rofio,

[ St with SREM Sobian
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4. Vermiculinre:-

This mineral exponds upon heating and provides o steribe, inert mediom with
exce|lent water-hlcing capacity, { Mashra and Solanki, 20H05)

5, Press Mud:-

A by-product of the sugar mdustry, press mud i= nich m organic content and nutrients,

making i1 a valushle carder material.

fi, Farmyard Manuare (FYM):-

Readily available and rich in nutnents, FYM supports microbaal growth effectively,
7. Boil Mixtures:-

Combining soil with other orgamic matenials can create a suitable carrier, especially
when other materials are scarce.
B. Bagasse:-

The fibirous residue from sugarcane processing. bagasse has shown promise as o Camier
due o its high organic convent and ability to maintain microbial viability over exiended periods.
(Sundara Rao and Tilak. 1977)

Sheep mamere is a valuahle organic material commonly used in agricelure o enhance
soil Tertility amed support plant groswth, [ contiims essential macromuinents such ps mitrogen,
phosphorus, amd potassium, which are vital for plant development. In addinon 1o these, sheep
manure 15 rich i organic matber that improves sml strochore, water redentson, and mcrabial
actvity. It abso provides impontant macronutnents hike copper, manganese, sulphur, boron, and
zine, which play a crucial role in various physiological functions in planis. The comprebensive
mutrient profile of sheep manure makes it an excellent natwral femilizer for sustainable farming
practices,

Shecp manure is highly nuiritious, non-toxic in nature, and widely available in sufficicnt
quantites. It can be easily ground and resdily sdheres o seeds, making it an excellent choice
s o crrier material, Sheep mamere is nch in organic matter and serves os a good carbon source,
It enhances mecrobial multiphcation and survival by provading essential mutrients and retaning
mesisture, s porows and spongy texture helps o moisture retention and seration, further
supporting macrobial activity, Sheep manure 15 also eco-Friendly, easly accessible, cost-

effective, and sustainable, making il a practical oplion for agricularal applicarions.

10
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In spite of having many beneficiaol properties of sheep manure it is overdooked by
researchers o wse it as sapporting meaterial in bio-fertilizer production hence, a project was
undertoken to evaluate the value of sheep manure as a carner in the production of microbanl

v ualamit.

11
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CHAPTER 2.0
REVIEW OF LITERATUR
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2.0 RIVIEW OF LITERATURE

Ferilizers provide essential notrients that plants need (o grow, including nitrogen (M),
phosphorus (), and potassiom (K). Since the Green Revolution, fertilizer wse has expanded
dramatically to meet global food demands. While they have improved agriculiural owiput.
concerns over pollution, sodl degradation, and greenhouse gas emissions necessitate o
revaluation of their use (Tillman et al., 2002),

Sheep manure 15 an organic by-product of hvestock farmang that plays a significam
robe in sustainable agriculwre. It enhances soil femility, improves sodl strectune, and
contribule o the bological actvity of soil ecosystems, Unlike synthetic fertilizers, sheep
meanwre  releases nuiments  slowly, suppoming long-term s0il  health and  reducing
environmental risks.

As the agrncultural sector moves toward more sustainable and eco-friendly practices,
organic ferilizers have gained considerable atiention. Among them. sheep manure stands
ot for its mtriem richness, ease of composting, and lower pathogen load compared o some

Other hvestock manures (CGaskell & South, NXT), lts apphication supports sail
ferilty and promeodes plant health, making 11 a valuable resource in ntegrated msirent
AR EMmEnL

Sheep manure contains essential macro- and micronutnents such as atrogen (N,
phosphorus (P), and potassium (K}, as well as calcium, magnesium, and wace minerals
(Rynk et al., 1992). According o Maheshwan et al. (20013). composied sheep manure
typically contains about 0.7% M, 0.53% P, and 0.9% K. making it a balanced soorce of
nutriteon for many crops

Sheep manure improves soil structure, increases water reteniion, and enhances
microbial activity. The high organic matier confent promofes saal aggregation and reduces
ergsaon nsks {Diacono & Montemurra, 2000), Additonally, the manure's mcrobaal boad
Supports Mological niregen fxatkon and decormpositon, enrching the soil micro bome.

Carnier matenals play a critical role in the formulation of bao fertilizers, serving as
a medium for microbial survival, transport, and application o the soil or plant. An wdeal
carmier should be non-toxic 1o the microorganisms, readily available, cosi-effective, casy

process, and capable of maintaining high microbial viability over extended periods.

13
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Commaon carrier materials inclade:
1. Peat

Peat has radivomally been used as a standard carmer due o s high orgame matler

content, zood water-holding capacity, amd ability 10 suppon mcoobial survival {Bashan e al.

2. Lignite and Charceal

Lignite and charcoal are wvalued for their porous sirectwre, which protecis
ruicroorganisms {Chandra et al., 2005).
X, Vermiculite and Perlite

These imorganic mineral corriers are lightweight, chemically inert, and have high
porosity, making them suitable for bio femilizer formulations where aeration 1S impsoriant
(Malusi & Vassilev, 2014,

4, Coconut Coir and Sawdust

Agricultural waste products like coconut coir dust and sawdust offer sustainable,
bicdegradable alicmatives. Cocomet cwir, for example, has shown good compatibility with
Azaspirillum and Rhizobiem species (Kumar et al., 2002)

S Alginate and Other Polymers
Encapsulation of microorgamisms m algmate beads or other lopolymers enhances

shhelf-life. protects from environmental seress, and Facilimes controlled release (Bashan el
al., 2014).
6.50ll, Compaost, and Other Organde Materials
Local soils and composted materials are sometimes used. particularly in 20045
However, concerns regarding sustainability and the environmental impact of peat extraction
hove prompted the search for aliematives, Small-scale or raditiona b ferilizer production,
although they may present challenges related to contamination and variability {Vesey, Z003).
The selection of o switable carmer material depends on the target microbial species,
idencled application method, and the agro-climatic conditions of the deployment sate.

Although sheep manure hos severn] beneficial properties, it hos not been widely studied
as a carrier material for bio fertilizer production. Therefore, this study was conducted to

evaluaie the potential of sheep manure as o carnier for micrebial inoculanits.

14
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CHAPTER 3.0
METHODS AND MATERIAL
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A0 METHODS AND MATEIRAL
3.1 Collection of sheep manure
Sheep manure sample was collected from sheep farm of Kolhapur district. The

sheep manure was collected in stenile polvihene bags, bags were packed and
immediately brought to the laboratory.

Fig.1 Sheep manure
3.2 isolation of bacterial isolates from sheep manure on the hasis of phosphate
solubilization ability
A) Serial dilution
B} Enrichment
A) Serial dilution

Ciollected sheep manure was converted into fine powder using mortar and pestie. The
powdered shesp manure wis then serially diluted wsing sterile distilled water blank { 107, 10F,
10°, 104, 107, 100, 107, 10°, 10°, 10'"). Each dilution was spread on sterile KB agar plates.

[ Scaasd wih SEEM Soias

(3 Scanned with OKEN Scanner



Comparative study ol lgnite based and sheep manune based P5B biginooulant

KB agar composition:-

Foor 1001 mal

Component  Amaunt

Glucose LOgm
EHIPOW 5.0ml

Call2 100D mil
dgar 20gm
Sail extract 100 ml
PH 7

All plates were labelled properly and incubated at room temperature for 24 4o 72 hrs. Afier
incubation plates were observed for bacterial colomies showing clear zone arcund the colony, The
selected colonies were stored on muetrient agar slant and all culture were coded as isolate Al B,

YLZLAZBY, ... Y1 Xl

B Enrichment

Collected sheep manure was powdered and noculated into PE beoth, The flask was
labelled properly incubated on steribe KB agar plates. The coliwres showing clear rone were
labelled as above,

3.3 Selection of potent phosphate solubilizing bacterial strain

All isolated srains by senal dilution technique and ennchment technigue were studied
strain for Gram staining characteristics. The impure cubures were purified by repeated ransfer
o alefile nurient agar plate. Finally, all punfied culiores sere studied for phosplate
solubilisation ability. For this equal amount of culture wos spod inoculated on sterile KB agar
places. Plates were labelled properly and incubmied af reom temperature for 3 days. Afier
incubotion diameter of colony and dinmeter of clear zone were measared and solubilization
index of phosphate solubilization of each 1solate was caloulated with the help of following

formula.

17
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Formula:-
51 mlex = BiA
B= Colony zone diameter

A= Colony diameter

34 ldentification of potent isolates
On the basis of phosphate solubilsation potent isolates were identified,
3.4.1 Identification by morphological characters

Potent isolates labelled as Al and F2 were Geam stained o study their morphological
characters. The motility of both cultures waos studied by hanging drop method. This spore
development ability of culture was detected by Domer's stmning method

3.4.2 Sugar fermentation test

Unlizateon of differem sugars such as Lactose, Mallose, Sucrose, Arabinose, Xylose,
Manniel and Glucose were 1ested by inoculsting fresh cultwre imo Peplone water broth mediam
containg sugar PH mdicator and inveried Durham’s fube. Sugar fermentation was detecied by

chanmge in colour of mediom
3.4.2.2 H2S production

Each culiure was inoculated into peptone broth medium contoining lead aceiaie paper.
Ader incubaton HzS production was detected by Blacking of lead acetate paper

3.4.2.3 Indole production

Pepione hroth mocalaved culieres afler iscubaton was added with xyvlene and comvex
reagent 1o detect production of Indole.

3.4.2.4 Gelatinase activity
The culiure were streaked on sterile Gelatine agar plate. Afier incubotion Gelatinase

activity was identified by addition of Frazier's resgent

18
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3.4.2.5 Catalase test

A bpopdul fresh culture wos added into HaAD: solution (o observed catalase production
ahality.
3.4.2.6 Oxidase test

A loophul of fresh culture was placed on Whatman Hilker paper, soaked i oxudase reagemt,
N, N tetramethy| phenylenedianine dibydrochande o wdentfy oxidase production abality,

1.5 study of bhiofilm production
Two methods

I) Tube methaod

21 Congo red agar method
1) Tube methad

A loopful of fresh Al and F2 cultwre was inroduced into a test wbe containing 3ml of
Mutrient broth supplement with 1% glucose, The wube was incubaied &t reom termiperatare for 24
hrs. Following incubation. The hroth cultwre was discarded and the tabe was rinsed with saline. It
was mr-dried and stained with 3ml of 0.1% crystal violed at room temperature for 15 min, Excess
staim was dried in an inveried position. The presence of violet coloured film on the walls and
bottom of the wbe indicated biofilm formation. To gquantify the biofilm, the bound crystal violet
was solubibized using ethanol and the OD of the violet solution was measured at 595nm.
21 Conge red agar micihod

Congo red agar {Mutrient agar supplemented with 5% glucose and 0.08% congo red
indicator) s gsed. The medium s prepared in vwo pats (1) Nutrent agas with glucose and (2 A
concenirated agueous solution of congo red. Both componemis are sierilized separaiely by
awtoclaving and then mixed at 353oc before plate preparation. A fresh calbure of Al and F2 is spot
inoculated ento the surface of the medium. The plate was then incubated an room temgeratune for
24hrs. The appearance of black colored colomes with a dry crystalline consistency biofilm
production by the organisms.
A.6 Study of auxiliary characteristics of polent isolates

A.6.1 Study of nitrogen fixation ability

Plates of Ashby's mannitol agar were prepared. The potent isolates Al and F2 were
streaked on Ashby’s agar medium and plates were labelled properly and kept for mcubation for 24
hrs at room temperature o check ability of nitrogen fixation.

19
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3.6.2 Study of IAA production ahility
A.6.2.1 Qualitative study

A putreent broth with tryptophan was prepared and sterilized. A loopful Al and F2X was
inpculated inio separate nuirient broth with tryprophan media. Flasks were labelled properly amd
incubated st room emperatuse. Everyday 5mil of broth was removed from each flask and
cemtrifuged at 5000 rpm for 20 min. The sopernatant was collected and was added with
orithophosphonic acid amd Salkowskl rengeni. The tubes were incubated ot room iemperature in
clirk fowr hadf san hour. The development of pink calour in the tubes mdicate 1AA production,

3.6.2.2 Quantitative study
IAA produced by isolates Al and F2 was estimated with standard graph of 1AA
(Table 1)

Table 1:- Standard graph of |1AA

Sr. | Standard | VW | Concentration of | Onhophosphoric | Salkowaski

Mo | LAA (ml) [AA (pg'ml acid {ml} reqigent (mi)

| 0.2 & |20 2 2 Incubation at
2 0.4 6 |40 2 2 FOHNT BT pHerabure
1 |06 04 |60 2 2 for 15 min in dark
4 |08 G2 |80 2 2

b 1.0h - 10K 2 2

A6.3 Study of enzyme activity

A6.31 Study of amylase activity (starch hydrolysis)

Arnylase activity of isolae Al and F2 was siedied using starch agar medium. Bacterial
isolaies Al and F2 were streaked by cross sircaking method on starch agar medium. The plates
wiere incubated ot room temperature for 24hrs, After incubation the plates were flooded with iodine

soluhion to observe amylise achivity
3.6.3.2 Study of proteases activity

Caseinase activity of isolate Al and isolate F2 was studied by soeaked by cross sireaking
isolates on milk agar mediom. The plates were incubated at room temperatune for 24hrs. Plates
were observed for development of clear zone around growth

il
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354 Study of ammonia production

Pepione water wis prepared inoculated with isolate Al & F2 sepamtely, The tubes were
labelled properly and inoculated at BT for 24 hes, Afer incubation Nessber's reagent added o

detect amsiia prodsclion

Nessler's reagent compasition :—
Component Amount
Potassium iodide S0 gmi
Ammonia free distilled water 35400 mil
Mercuric chloride solution 350 ml
Potassium hydrombe JiKF ml
[Msnlled water 530 ml

1.7 Study of Salt tolereance ability

L7 15tmdy of NaCl tolerance ahility

MNutrient broth fubes with varying NaCl concentrations (1%, 2%, 3%, 4%, 5%, 6%, T,
8%, 9%, and 10%) were prepared. A loopful of a fresh suspension of isolates Al& F1 was
inoculated e each concentration of NaCl separately, The tubes were incubated at room
ternperature for 24 hours. Afer incubation, the wbes were examined for growth, mdicated by
turbidiry.
3.7.2 Study of KCT tolerance ability

Mutrient broth tubes with different KCI concentrations (1%. 2%, 3%, 4%, 3%, 6%. 75%,
A%, 9%, and 10% ) were prepared, Isolates Al and F2 were inoculated imio eoch concentration and
incubated st room temperaure for 24 hours. After incubation, the tubes were examined for growth,
A.7.3 Study of Na:COs tolerance ability

Mutriemt broth twbes with different sodium carbonate concentrations (001%, 0.3%, (05%,
0h.7%, 0.9%, and 1% ) were prepared. [solates Al and F2 were inoculated into each concentration
aned incubated room wemperature for 24 hoors. After incubation, the whes were examined for
arowih.

A8 Study of antibiotic sensitivity

The bacierial isolates Al & F2 were evaluated For antibiotic sensitivity, Nuinend agar plales
were prepared, after solidification of agar medium 0.1 ml suspension of each isolate was spread
ofn MA media inoaseptic condition. Discs of Clordaonvcin,  Tewcoypilaen,  LowrefToxae o,
Mexifloxacin, Ampicillin, Swlbacram, Cefaclor, Cefadroxil Roxithromyein, Clarithromiyein,

|
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lingcomycin, Sparflowecin, Gemifloviecin, Linezelid and vancomyein were placed over seeded NA
plates. Flates were kept for incubation for 24 hrs. at room wemperature and afier imcubation plates
were observed for inhibitory zone, The diameter of inhibition zone for each antibiotic was

measured,

3.9 Study of Seed germination

39,1 Study of Muonghean seed germination
3.9.1.1 Uninoculated seeds

Tox study seed germination, moist cotion or Gissue paper was placed in petn dish, Sml of
cistilled water and 20 seeds of Vigmr rediore (Mungbean) were taken, The seeds were surface
sterilized using alcohol, then nnsed and transterred them into petri dish, The setup was kept in a
warm place and a few drops of water was sprinkled daily to maintain moisture. The seeds were
observed daily for signs of swelling, splitting of the seed coar and the emergence of the root shool
Record the changes.

3.9.1.2 Seeds inoculated with culture Al

T snady seed germination, mosl collon of Hasue pageer was placed i petin dish, Cullure
of Al and X0 seeds of Vg radien (commonly known as Munghbean ) were taken. The seeds werne
surface sterilized using aloohol, then ansed and transferred them o pem dishe The sep was
kepd in a warm place and a few drops of waler was sprinkbed daily 10 maintain maodsture. The seeds
were observed daily for signs of swelling. splitting of the seed coat and the emergence of the root
shoot, Becord the changes.

3.9.1.2 Seeds inoculated with culture F2

To study seed germination, moast collon or lssue paper was placed in petn dish. Culure
of FX and 20 seeds of Vegasa sediara (commonly kiown as Munghean) were taken. The seeds
wiere surface sierilized using alcohol, then rinsed and oansferred them inio petri dish. The sciup
was kept in o warm place and o few drops of water was sprinkled doaily to maintain maxisture. The
seeds were observed daily for signs of swelling, splitting of the seed coat and the emergence of the
rad shoot, Record the chonges,
3.9.1.2 Seeds inoculated with culture Al and F2

To study seed germination, moist cotton or tissue paper was placed in petn dish, Culiure
of Al and F2 and 20 seeds of Vepan radiate (commonly known as Mungbean) wene taken. The

X2
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Seeds were surfpce sterilized using alkcobol, then rinsed and transferred them imio petn dish. The
setup was kept in a warm place and a few drops of water was sprinkled daily 1o maintain moistre.
The seeds were observed daily for signs of swelling, spliting of the seed coat and the emergence
of the rood shoot, Recard the changes

3.9.2 Study of Chickpea seed germination
3.9.2 Invculated seeds

To stady seed germinsion, most collon of ssue paper was placed in pewri dish, Sml of
distilled water and 20 seeds of Cicer arietimen (commonly known as Chickpea) were taken. The
seeds were surface sterilized using alcolol, then rinsed and iransferred them inwo pewri dish, The
setup was kept in a warm place and a few drops of water was sprinkled daily 1o maintain moisiare.
The seeds were observed daily for signs of swelling, splitting of the seed cost and the emergence
o the rood shoot, Record ihe changes,
3.9.1.2 Seeds inoculated with culture of Al and F2

To stedy seed germination, moast colton of Bssue paper was placed in petn dish. Nutrnent
bl comaining culiure of Al and 20 seeds of Cicer artetiaunt | commonly known as Chickpea)
were taken. The seeds were surface sterilized using alcohol, then rinsed and transferred them into
petri dish. The setup was kept in a warm place and a few drops of water was sprinkled daily 1o
miaintain maoistere. The seeds were observed daily for signs of swelling. splitting of the seed coat
and the emergence of the root shoot, Record the changes,
3.9.1.2 Seeds inoculated with culture of Al and F2

Tor sty seexl germination, moast codton o Besue paper was placed i petn dish. Nutrsent
broah comaining culure of F2 and 20 seeds of Cieer arieiimem { commonly known as Chickpea)
were laken, The seeds were surface sterilizesd using alcohol, then nnsed and translerred them into
pedri dish. The setup was kept in a warm place and a few drops of water was sprinkled daily 1o
maintain maisire. The seeds were observed dailly for signs of swelling. splitting of the seed coat
and the emerpence of the roof shoot, Record the changes.,
3.9.1.2 Seeds inoculated with culture of Al and F2

Tor sty sewxd germunation, Moist cotion or tissue paper was placed i petni dish, Nutnent
beoth containing culture of Al and F2 and M) seeds of Cicer arfetinum { commonly known as
Chickpea) were taken. The seeds were surface sienlized using aleohol, then rinsed and wransferred
them into petri dish. The setup was kept i a warm place and a few drops of water was sprinkled

3
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duily to maintain moisture. The seeds were observed doily for signs of swelling, splitting of the
seed coat and the emergence of the root shoot. Record the changes.
110 Production of bio ineculant

3.10.1 Production of lignite hased bio inoculant

310,11 Culture of Al and F2+ 2gm lignite

The mutrient broth wes prepared by adding 2 mL of microbdal cultures Al and F2 it a
beaker containing nutrient broth. The mixture was incubated ot room temperature for 24 hours, On
the second day, 2 pm of ligmibe was weighed and trmslemed into a sepamite beaker, The micmobil
cultere maxture (Al and F2) was added 10 the beaker contaning the sheep manure and mixed
thoroughly wsing a steribe glass mod fo ensure even distnbution,

3.10.2. Production of sheep manure bio inoculant

3.10.2.1 Liguid bio fertilizer with sheep manure extract
Two grams of sheep manure was weighed and added to 10 mL of distilled water (DVW),

The maxture was albowed to stamd for 2-3 davs al room femperature. Alter the incubation perol,

the muxture was filtered and the resulting hguid exiract was used as the bio moculam casrer.

3.10.2.2 Solid bio inoculant

o (Culture of Al and F2+ 1gm sheep manure

The mutrient broth was prepared by adding 2 mL of microbiol cultures Al and F2 indo &
beaker contmming nutnent broth. The nuxture was mcubatesd at moom lemperature for 24 hours, On
the second day, 1 gram of finely ground sheep manare was weighed and ransferred o a separate
beaker. The microbial culture mixwne (Al and F2) was added o the beaker comaining the sheep
manure and mixed thoroughly using a sterile glass rod 1o ensure even distribution.

* Culture of Al and F2 + Zgm Sheep manure

The nuirient broth was prepared by adding 2 mL of microbial cultures Al and F2 indo a

beaker comaining nutrient broth The misxiure was incubated ar rooen temperatane fof 24 bowrs. On

the second ita:,'. 2 gram of finely gn:lunl.i sl'l-EL-p N Wik “iwﬁj and transfered inin i separate
beaker. The microbial culiure mixine (Al and F2) was added 1o the beaker containing the sheep

mianure and mixed thoroughly using a sterile glass rod to ensure even distribution.

# Culiure of Al and F2 +1gm Gum+ 1 gm Sheep manure

24
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The nwirient broth (MB) had been prepared by adding 2 ml of microbial cultures Al and
F2 to & beaker containing MB. The mixture had been incubated at room temperature for 24 hours.
Om the second day, a separate beaker had been taken and 1 g of gum had been boiled. Then, 1 g of
sheep manure and the previously preparsd microbial mixiere (A1 and F2 in ME} hod been added.

The maxture lsad been thoroughly maxed using a zlass rod o ensure unifonm consislency.

3.10.3 Mixed (Lignite + sheep manure)

110,31 Culture of Al and F2+ lgm lignite + 1gm sheep manure
The mutrient broth was prepared by adding 2 mL of mecrobial cultures Al and F2oimto s
beaker containing nutrient broth. The mixture was incubated at room temperature for 24 hours, On
The secomd day, | grsm of Goely gound sheep mamere amd 1 gm shesp manune wis
weighed amd iransferred dnbo a separate beaker., The mecrobial colere mixmre (Al and F2) was
Silled v the beaker comtaining the sheep manure and mived twroughly using a sterile glass mod o
ensure even distribution.
3.10.3.2 Culture of Al and F2 + 1gm Lignite + 2gm sheep manure
The nutrient broth was prepared by adding 2 mL of micrebial cultures Al and F2 inio a
heaker containing nutrient broth. The mixture was incubated at room temperature for 24 hours. On
the second day, 1 gram of finely ground sheep manure and 2 gm sheep manure was weighed and
transferred into a separate beaker. The micmbial culture mixure (A and F2) was added 1o the
beaker conaming the sheep manure and rixed horeughly usiig a serle glass rod 10 enire even
distribution.
3.10.3.3. Culture of Al and F2 + 1gm lignite + Zgm sheep manure + 1 gm Gum
Prepared the nutrient broth (WB) by adding 2 mL of microbial culiures Al and F2 io a

beaker containing NB. Incubated the mixmre at room temperatare for 24 hours. On the secomd
clay, ook a separile beaker and added | g of gum (hembad), then added Igm higmate and 2 g sheep

manure along with the previously prepared microbial mixture (Al amd F2 om0 NB) Mixed

thoroughly wsing a glass rod o ensure uniform consistency,

A.11 Study of elfect of different pot trials
3.1L.1 Uninoculated seeds

A cvolume of 5 ml of distilled water and 20 sesds of Vigme radiare (mung bean) were usexd,
The seeds were surface-sterilized using alcohol and subsequently trunsferred into distilled water,

Adter allowing them to soak for a specihic dumation, the seeds were sown anlo pots for furiher

E:{t‘ri‘murﬂm:un.
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3.11.2 Nutrient broth + seeds

Acvolume of 5 mL of distilled waber and 20 seeds of Vigme radieta (mung bean} were used,
The seeds were surface-sterilized using alcohol and subsequently transferred into disnlled water,
Adter allowing them 1o snak for a specific duration, the seeds were sown o pols for fusthes
e perimentation.
3.11.3 Lignite based bio inoculant
31131 Colture of A1 and F2 + 1 gm lignite

Twenty munghean (Vigna  redicie) seeds were  surface-sterilized  using  aloohal,
Subsequently, the seeds were immersed in a beaker containing 1gm lignite and A1 and F2 contaan
Mutrient broth, Thoroughly coating of the seeds with the bio inoculant mixture was ensured. After
treatment, the seeds were allowed w air-dry briefly and then were sown uniformly in pots

conlaining soil. The pols were monitored daily for seed germination and seedling development,

3.11.4 Sheep manure hased hio inoculant

3.11.4.1 Liquid bio fertilizer with sheep manure extract

Surface sterliced 20 mungbean (Vigna radiate) seeds using aloshol, Subsequently, the
seeids are an exiract of sheep manure For beo fenilizer ireatment. Afer thoroughly coating, removed
the seeds and sowed them evenly in pots containmg soal, Monitored the pots daily 1o assess seed

germination and seedling growth,

3.11.4.2 Solid bio fertilizer

* Cuolture of Al and F2 + 1 gm sheep manure
Twenty mungbean seeds were surface-sierilized with aleabol and wansferred inwo a beakes
containing a pre-prepared mixture of Al and F2 containing nutrient broth and 1 g of sheep manure
(5h{). The seeds were thoroughly coaed with the mixiure and then sown in pois. Daily
ohservations were recorded 1o evaluate germination rates and seedling development.
e Culture of Al and F2 + 2 gm sheep manure
Twenty mungbean seeds were surface-stenlized with alcobol and transferred into a beaker
coniaining a pre-prepared mixire of Al and F2 containing nutrent broth and 2 ¢ of sheep manure.
The seeds were thosoughly coated with the mixture and then sown in pots. Daily observations wene
recarded to evaluate germination rates and seedling development
3.11.5 Mixed bio inoculant (Sheep manure + Lignite)
31151 Culture of Al and F2 + lgm lignite + 1gm sheep manure

i
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Twenty seeds of Vigma rodicde (mungbean) were surface-sierilized wsing alcohol and
transferred into a beaker comaining a pre-prepared mixwre of formulations Al and F2. This
mixture included nutrient broth (NB), 1 g lignite, and 1 g sheep manure, The seeds were thoroughly
coabed with the bie inoculant maxture amd sown mio pots, Daly observations were conducied o
assess seed germination and seedling growth performance.

3.11.5.2 Culture of Al and F2 + 1gm lignite + 2gm sheep manure

Twenty Vigna rediate (mongbean) seeds were surfsce-sterilized uwsing  alcohal.
Subseqguently, the seeds were immersed in a beaker containing 1 gm lignite, 2gm sheep manure
and Al and F2 containg Muiriend broth. Thoroughly coating of the seeds with the bioinoculant
miixture was ensured. After treatment, the seeds were allowed to sir-dry briefly and then were sown
uniformly in pots containing soil, The paots were monitored daily for seed permination and seedling
development,
3.12.5.3 Culture of Al and F2 + lgm lignite + Zgm sheep manure + 1 gm Gum

Twenty seeds of Vigma rodiole (munghean) were surface-sterilized using alcohol and
transferred into a beaker containing a pre-prepared mixture of formulations Al and F2. This
mixture included nutrient broth (B, 1 g lignite, and 1 g sheep manure and | gm Gume The seeds
were thoroughly coabed with the bio moculamt mixture and sown imo pets. Dadly observations

wiere conducted to assess seed permination and seedling growith performance.

a7
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CHAPTER 4.0
RESULT AND DISCUSSION
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4.0 RESULT AND DISCUSSION

4.11solation] Isolation of bacterial isolates from sheep manure
A total 4 bacterial colonies were isolaied on KB agar plabes by serial dilutiomn

technigue and out of four colonies only one colony was showing clear sone thus

indicating phosphate solubalizaton,

Mearly 28 colonbes were obtained by enrichment technigue, Out of 28 solates,
& colonies wenz showing phosphate solubilizaton.
Thies vidal T bacteral wolstes having phosphate solubilization sxliny oblained

from sheep manure {Table 2)
Table 2: - Isolation of phosphate solubilizing bacteria from sheep manure
Sr. Mo, Isolate | Phosphate
name solubilization
ability

1 Al Positive
2 B2l MNegative
a Cl Negative
4 o1 MNegatve
5 El Negative
6 F1 Negative
7 Gl Pasitive
] Hi Positive
] i1 Negative
10 Il Megative
11 Kl Negative
12 L1 Negative
13 M1 Negatve
14 M1 Positive

15 01 Positive

16 1 r-:|5it'n.ne

17 a1 rn!.ili-.re

1E Al ruega.tlu-e

19 51 I’nﬁltllﬂ!

M
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20 T1 iﬂegatiu'e
1 u1 "nslll-.re
3 vl r’l:lsit'nre
03 wi rlel:ative
24 W1 rleu:ative
5 Y1 rlega-tiv-e
LG £l rlagatiw
07 A2 rluga-tiw:
I8 B2 rii:gatiw:
) c2 rugatiw:
30 D2 rugatime
1 E2 }:n:iuiu
7] F2 'ﬂnsili-.re

4.2 Selection of potent Phosphate solubilizing bacterial strain
Phosphate solubilization ability of all purified isolates (Al GI1, HI, UL, V1, EZL, F2)
represented in the form of solubilization index is shown in (Table 3)

Table 3: - Solubilization index of all 1solates

Sr. lzolare Driameter of colomy [Hameter of clear 2one b |
no | name Zone {mm) { mam)

2hbrs |dBhrs | 72hes |24 hos (4B hes | T2hes |24 hes | 48 hes | 72 hes
I Al 45 4.5 53 4.5 10 12 188 22 | 126
4 Gl g5 B.5 # 14 M M 211 250 |222
3 HI i fi 7 10 12 13 1.66 2.0 1.85
4 ul b 9 10 14 16,5 9.5 1.50 1.83 1.95
5 Wi 5 I T Tor 1 11 1.1"5 1.42 1.6l
6 E2 55 fi 6 49 9.5 1] 1.63 158 | L.66
7 F2 6.5 fi 7 19 195 |21 2490 280 |30

aq
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According bo result shown in Table 3 isolate F2 was seen most effective phosphate solubilizer
After F2, isolates Al was recorded as effective phosphate solubilizer, whilke V1 showed least

solubilization

4.3 Identification of Al & F2

4.3.1 Identification by morphological characters
Table 4: - Colony characters of F2 grown on NA plates incubated al room
temperature for 24 hrs

a1z shape coloar OpaECily
amm circular Creamy white | opaque
Margine Elevation Surface Consistency
erlare oiyex ESTETRTRTI sl

Table 5:-Colony characters of Al grown on NA plates incubated at room
temperature for 24 hrs,

Size Shape Colour Chpacity

I mum circular wiiee OBy
Margine Elevation Surface Consistency
Cntire COVes smindith sl

11
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4.2.2 Identification by gram characteristics

Microscopic ohservation of F2 and Al revelled that organisms are Gram negative shorn

thick rods amranged signally

Fig, 2- (ram staining of Al

Tahle 6 Morphological study

Fig.3- Gram staining of F2

Name of 1solates
Sr. Nao Charactenstics F2 Al
l Gram nature Gram negative | Gram negative
2 Motility Motile MNon-motile
3 Spore staining Sporulating MNon- sporulating
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4.3.3 ldentification by biochemical characterization
4.3.3.1 Sugar fermentation test

Comparative study ol Bgnite based and sheep manune based PSE biginooulant

Table 7: - Sugar fermentations

Name of isolates
Sr.mo charscieristics
Fi Al
l Glucaose Positive Weakly
fermeniation positive
2 Mlaltose Positive Weakly
fermentation positive
3 Melannited Positive Weakly posihive
fermentation
4 AUCTose Positive Weakly positive
fermenlabion
1 Arabinose Positive Weakly posibve
fermentation
fi Kylose Positive Weakly posibive
fermentation
7 Lactose Positive Weakly positive
fermmentiation
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Fig.4 - Biochemical test isolate F2 Fig.5-Blochembeal test i=olate Al

4132 H: 5 production

As s blacking of lead acetse paper was seen in F2 &A1 inoculated peptone wiker
tube 1solate P2 & Al have no Hp5 production abalaty.

4.3.3.3 Indole production

[scdate B2 and Al showed negative indole production activity,

4.3.3.4 Gelatinase activity

Adfer sddition of Fraizers reagent in gelatinase agar plate in case of Al clear zone was observed
around the growth. So. gelatinase activity is positive for Al

I B caze of F2 no clear zone was observed thus gelatinase activity is megative.
4.1.3.5 Catalase test

Tsedlate F2Z and A showed positive catalase activity

4.3.3.6 Onxiduse test

F2 ond Al showed [solate positive oxidase test,
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4.4 Study of biofilm prodection
4.4.1 Test tube method
Table 8- Biofilm production by test tube method

Farameters Optical density reading at 595 nm
Control 0.04
Isolate F2 0.4
Isolate Al 0.20
Isolate Al + Isolate F2 0.11
Isolate F2
OD (lsedaie F2) = OD (contral) = Non bishlm prodecer
0% < 0.09 = Biodilm producer

O (contral) < OO {isalate F2) < 2000 {contral) =Weak hiofila producer
009 <0.04 < 0.18 = weak biofilm producer
2 0D (control) = OD (isolate F2) < 4 OD (control) = moderate biofilm producer
018 < 00 < (3 = Mo moderate ofilm producer
400 (control) = OD (Isolate F2) =Strong biofilm producer
036 =008 = No strong bofilm producer
Thus isolate F2 is o weak biofilm producer
Isalkate Al
O (Isolate A1) = OD {eonirol) = Non biofilm producer
020 =009 = Riofilm producer
O {contral) < OD {isolate Al) < 200D (controlj) =Weak hiofilm producer
009 = 020 = {18 = No weak biofilm producer
2 OD {control) < OD {isolate Al) < 4 OD (control) = moderate hiofilm prodocer
0.1.36 8 <020 < 1= moderate bofilm producer
4 0D {control) = OD (Iselate F2) =Strong biofilm producer
01,36 = 0,20 = Mo strong hofilm producer
Thus isolate AT was identified as moderate biolilm producer

Isolate A1+ F2
O (Tsolate A+ F2) < OD (control) = Non biofilm producer
1l =009 = Bialilm producer
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O (contral) = O3 (isolate Al+ F2j = 200 (control) =Weak biofilm producer
009 =011 =< 18 = weak biofilm producer

2 OD (control) < OD (isolate Al+ F2) < 4 OD (control) = moderate hiofilm prodocer
D18 =011 =036 = no moderate biofilm producer

4 0D {eontrol) = OD (Isolate AT+ F2) =Strong biafilm producer
36 < 0.1 1= No sirodg bioflm prodscer

Thus isolaie Al + F2 was seen as weak hiofilm producer

Tahle 9:- Resuli of biofilm prodwction st of all culiuses

lsolates Biofilm production

Al Weak bichilm producer
F2 Muoderate hiofilm produces
Al & F2 Weak biofilm producer

Biofilm production in plants is crucial for plast health and growil, playing a vital role in
nuirient uptake, protection forms pathogens, and sires resistance. (Table 8, 9 Fig 6).

Fig .6 Biofilm production

4.4.1Congo red agar method

After incubation in Congo red agar plate in case of Al Mack colowr growth was ohserved. 5o,
biofilm production activity positive for Al. (FigT)

In case of F2 no black colour growth was observed thus hiofilm production production activity is
negative. (Fig.8)
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Fig. 7-Biofilo production iselate A1 Fig-& Biolilm prodection Iselate F2

4.4 Study of auxiliary characteristics of potent isolates
4.4.1 Study of nitrogen fixation ability

O Ashby s manmitol agar medium both F2 & Al 1solates showed groswth, thus mdicating that
bath isolaies hove nitrogen fixotion ability.
4.4.2 Study of Indole acetic acid prodoction ahility
4.4.2.1 Qualitative study
Ader iscubation of culiures m auirbent broth containing irypophan and afier
addition of orthophosphoric ackd and Salkowski reagent pink colodr was observed in

bszth culoure tubes, Thas, it indicated that both F2 and A have Indole acetic acid
production abilioy.

£

OB Soanand wih SREM Scana

(3 Scanned with OKEN Scanner



Comparative study ol Bgnite based and sheep manune based PSE biginooulant

4.4.2.2 Quantitative study
The 1AA prodeced by isolate Al & F2 was quantified with the help of standard graph

i Tableld, 11 (Fig. 9).

Takle 10: - Standard graph of 1AA
Stock TAA — 1000 pg/ml]

Come, OF LAA (g nal) Oiptical density at 540 nm
Blank (EL
Unknown
20 019
40 0.39
all 0.44
A0 (33
1M1 L4

Table 11: - Quantitative estimation of IAA

As per shown in Table 11 Al was seen producing more quantity of LAA than F2

Table
Sr. | solates| Disnlled| Orhophosphone) Salkowsks 01 0l Come, OF
Mo waler | acad reagent [ L n S3hm [AA
tml) 24 |6 |24 |6
S hrs | days| hes | days
1 F2 1 2 . IEmperatre) O | (.39 4 44
for 15 min
2 Al | 2 s y ik (044 4 4
in dark
B e
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Fig. %:- Graph showing IAA produced by Al and F2

4.4.3 Study of ammonia production ability
After addition of Nessler's reagent, production of brown
discolouration was observed for both strains indicating production of
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ammonia by both F2 & Al (Fig. 10, 11) The ammonia useful for plant

directly or indirectly. Ammonia production by the bacteria helps to

e "-..__:-‘-

influence plant growth indirectly.

Fig. 10 Before addition of Nessler's reagent

g1 1 Adfier addition of Nessler’s reagent
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4.4 Study of enzyvme activity
4.4.1 Study of amylase (starch hvdrolysis) activity.

Amylase production activity was checked for isolates F2 & Al by
addition of iodine both the isolates showed amylase production ability.
Amylase activity is the ability of the enzvme amylase to hydrolyse
starches into maltose and other sugars.

4.4.2 Study of protease activity

Profease activity was checked for isolates by using milk agar. After

incubation the plate showed no clear zome asound the growih, thus mdicating tha

isolaes do not carry ol production of caseinase. (Fig.12) both the culiures may have

ather proveobytic activity.

Fig. 12 cascinase activity

41

OB Soanand wih SREM Scana

(3 Scanned with OKEN Scanner



4.5 Study of salt tolerance ability

Comparative study ol lgnite based and sheep manune based P5B biginooulant

4.5.1 Study of NaCl tolerance ability

Isodate F2 &A1 showed strong NaCl tolerance ability. Turbidity was observed tll 5%
& 6% MaCl conceniration respectively {Toble 120 (Fig. 13,14) This indicotes that,
these isclotes have potentiol (o grow and ourish its life cycle m high saline

condition.
Table 12: - Swdy of NaCl tolerance
[smlaes NaCl concentralaon (gm %)
I 2 3 - B 9 {1
F2 4+ |+ |+ |+ I
iyl R il i e L L

Fig 13-Mal’] toberance of isolaie F2
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Fig.14- NaCl tolerance of isolate Al

4.5.2 KCl tolerance activily

I case of potassivm chlonde effect, maximum nerbidity was observed of isolate F2
& Al tll B% & T% of KCl concentration respectively. This indicates that these
isolales are resistant 10 high KCI concentration, {Table 133 (Fig. 15, 16

Table 13: - Study of KC| tolerance

Isolates  [KCl concentration
(2m %)
1% |2% |3% |4 3 7 9 1
% | % % % | %
F2 i+ |++ [+ [+ |+ +
Al v+ |++ |+ [+ [+ +
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Fig.15 KCl tlerunce of isolate F2

Fig. 16 KOl talerance of isolate Al

4.5.3 Study of NaxCOs tolerance

In case of sodium carbonate tolerance, maximum turbidity was observed of isolate F2
& oAl Gl T% & 6% concentrution respectively. This indicates that these isolotes are

resisiint o I1:||!:h sodim carbomate concentresm, { Tahke 14) “‘ig.l?. 18],

Table 14: - Study of NazC0; tolerance
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Isalaies Ma-C0)
conceniratian
(0am %)
] 03 0% 1.7 04 1
F2 e e + + + -
Al ER s + + -
-

Fig.18- INa2CO3 tolerance of isolate Al
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4.6 Study of antibiotic sensitivity

Isodate Al & F2 were studbed for amibbotic-sensitiviny. In this soedy, ool of 14 anabiotics uaed

isolate F2 showed sensitivity towards nearly 13 antibiotics. Thus, F2 i very safe to use it as hio

inoculant (Table 15)

lsclate Al showed sensitivity wowards only 5 antibictics, out of 14 antibiotics ase in the

experiment (Table [6).

Table 15: - Antibiotic sensitivity testing of isolate F2

MName of antibiotics Ehort forms Inhibitory zone
Clindamycin Chi2 ig
Teicoplanin TR0 34
Lomefloxacin LOM/1D0 4.1
Muoxifloxacin MXF/5 a5
Ammipicillin + sulbactarn | SAM Mo clear zone
Cefaclor CEC/30 3.2
Cefadroxil CFR/30 3
Roxithramycin R0 4
Clarithromycin CLM/1S 4

Lincomycin LM/15 3.1
Sparfloxacin S5 2.6
Cemifloxacin GEM/S 35

Linezolid LZ730 4.1
Yancomycin A0 3.7
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Table 16; - Antibiotic sensitivity testing of isolate Al

Name of antibiolics Short Forms Inhibitory zone
Claindamycin Chif2 Mo clear zone
Teicoplanin TR0 1.1
Lomefloxacin LOMIO 345
Muoxzifloxacin MXF/'S 27
Amipicillin + sulbactam SAM Mo clear zone
Celaclor CEC/30 No clear sone
Cefadroxil CFR30 No clear zone
Raoxithromycin ROy3E0 Mo clear zone
Clamihromyein CLMAS Mo Clear @one
Lincomycin LMAS Mo chear 2one
Sparfloxacin SOWS 3.5
Gemifloxacin GEM/S ig

Linezolid L2750 No clear zone
Vancomycin WA Mo clear zone

47
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4.8 Study of seed germination
4.8.1 Mung bean { Vigna radiata)
Table 17: - Effect of Al, F2 & A1+F2 on germination of mungbean seeds

Seed Isolate Al+F2 Isolate Al Isolate F2 Control

germination

MNo. of sead | 22 21 0 17

germinated

Heign 10989681024 852165368457, |27024479843 |T7,2341.945,

{mm}) ALTRA356834 | 65668 T75968E1, (97788158978 |41362845,
HAT25182310, [ 123571895553, |224832364892 |56381248
2IARS587383 (48670979 4156963 3.2666974

Average 6.59 .43 5.01 4.75

hezight {mm})

Fig. 19- S¢ed permination study with Al +F2 of munghean secds

According to results shown in (Table 17}, (Fig . 19) isolate Al+ F2 in combination were seen

minst effective for germination of Viena rodiair os compared to isolsie Al & isolabe F2 &

Coric.
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4.8.2 Chickpea (Cicer arietintum )
Table 18:- Effect of Al, F2 & Al+F2 on germination of chick pea seeds
No.of seed | Isolate A1+F2 Esolaie A Lsokate F2 Conirol
perminated
Germiination | 15 14 15 14
seeds
Heighit 025126364400 | 052351209041, | L7.0529353221 | 25170839423,
[ men b 52541510618, |328153220014, | 9373223052 |1.L.221.251.90.3,
20,1.92.64.2, 1,1.1,2.8 1.1.4,3.6,1.50.5 1.6,09.2.6
Average 247 1.47 204 1.78
Isei g {innini}

Acccording vo resulis shows in (Table 18). isolate Al+ F2 i combination were seen fixsl

effective for germination of Cleer ariettmem as companed to isolate Al & isolae F2 & control.

4.9 Production of bio inoculant
4.9.1 Uninoculated Seeds
Table 19: - Pol trials with uminoculated seeds

Dayvs 1* 2= -

CGermination seeds | i5 17

Height (mm} L4 LZL L L2051, | 1925,014.7.21.23,15.1.
02080103040 | 9825118516272
501,125 2291930151, 0.1,0.5

Average heightimm) 11,56 13.52
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Fig.2 Pat trialks with pninooulted seeds

4.9.2 Nutrient hroth + seeds

Table2(): - Pot tnals with inoculated seeds without carrier (seeds+ NB)

Dayvs 1" p o I

Crermination seeds |4 16k 15

Hekglut { mim) - 16208 10.6,03,1. | 224216193 19521239 16.1,11.
$1.3.01.11, 5. 008,69 10.5,18.7,12,18.2,14.1

Average height : 107 1723

(i
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Fig.21- Pot triaks with imoculated seeds withoot carrier (seeds+ NB)

Comparative study ol Bgnite based and sheep manune based PSE biginooulant

4.9.2Production of lignite based bininoculant

4.9.2.1 Culture of Al and F2 + 2 gm Lignite

Table Z1: - Pot trials of lignite based bio inoculant (only 2 gm lignite)

Dayvs F o 3
Crerminition seeds b 10 | &
Height (mmj - L. 1.7, L8 1905070301, | 23.2,21.8,12.5,19.8,16.1,7,
(Le, 1 5011618119952 14,59,
[,.21.3,22 2 660
Average height (mm) 1.04 | 5.68
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Fig. 22- Pot trials of lignite based bio inoculant (only 2 gm lignite)

4.9.3 Production of sheep manure based bio inoculant
4.9.3.1 Production of sheep manure based solid hio inoculant

Table 22;-Pot tnals of sheep manure bio inoculant (only 2 gm sheep manure)

Days ™ o e
Germination seeds | 2 14 I8
Height (mm) - 120521102109 16,221,115 1452322151251
O30 l9lel | 619480, 126064,15.222 209,
4.2.21.24 19,13.2.7.5
Average heighi . 1.24 15.55
i W
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Fig .23= "o trimls of sheep manure big inocolant (only 2 pm sheep manuare)

Table 23:- pot inals of sheep manure based bio imoculant (1 gm gum + 1 gm sheep

Comparative study ol Bgnite based and sheep manune based PSE biginooulant

manure)
Days 1" 2nd ol

Cermination | 2 14 I8

sewils

Hekght (nam) 1.0,0.5,0.1,02090509, | 21.816619.1.20521,17.5189,15.
0.8.006,0.1,0.8.0.4,1.0.7 29765 16.3,12.1.14.5209,15.2.2

0,14,17.3
Average {1,610 16.50)
hekghi (mm)
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Fig.24- pot trials of sheep manure based big imoculant (1 gm goam <1 gm sheep manuare)

4.9.3.2 Liguid Bio fertilizer with sheep manure extract

Table 24: - Pot trials of sheep manure based bio inoculant (sheep manure +D/'w)

Comparative study ol Bgnite based and sheep manune based PSE biginooulant

Days 1™ F o k

Germination | 10| 15 I8

seetls

Hekght {mm) 0.502,121.2150513 B2 116421118192 142215,
0.9.04,1.1.1.5081.42.12.1 | 16217.611.222323863,16.5.21.8,

14.5,12.6.22.1
Averapge .11 | 6.05
hekghi (nam)
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Fig.25- Pol triak of sheep manure based hiv inoculant {Sheep manure +DVw)

4.9.4 Mixed bio inoculant (Lignite + Sheep manure)

4.9.4.1 Culture of Al and F2+ 1gm lignite+ 1 gm Sheep manure
Table 25:- pot trials of lignite and sheep manure based bio inoculant (1 gm lignite

+1 gm sheep manure)

Deay ™ ol K
Germination | 4 11 6
sepils
Height {mm) | - 1,1.4,1.0.1.1.50608 1. 1.4.1. | 3,H0.3 1981469812620,
3.0.8 20.5,164,11.2,14.8,11.5.00.9,19.8
159,19
Averagee (4 I 6.64
hekght (nam)
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Fig.26- pot triaks of lignite and sheep manure hased bio moculant {1 gm

4.9.3.2 Culture of Al and F2+ 1gm lignite+ 2 gm Sheep manure
Table 26: - Pol trials of lignite and sheep manure based bio inoculant (1gm lignite

+ 2 gm Sheep manure)

Lignite +1 gm sheep manure )

Day | 2nd 3
Germination | 9 ik 18
segdls
Hekglut { mima) 2214051008092 12 | 24721 19812023222 1, 16.5,21.1,
190X ALK 21624 2. 23 8,152, 167,235, 22,
14.2.9.6,
Average 1.32 19.56
height (nam )
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Fiig.27- Pl irimls of lgnite and sheep manure based bio inocalant (1gm lignite+ 2 gm

ShesEp manure)

4.9.3.2 Culture of Al and F2+ 1gm lignite+ 1gm Sheep manure + 1 gm Gum

Table 27; - pot tnals of lignite and sheep manure based bio inoculants (1 gm

lignite+ 1gm Sheep manure + 1 gm Gum})

Dy 1™ 2~ g

Germination | 2 14 17

seeds

Helkght (mm) | - 120521,1.0210903 | 21.9129.16921.7,12.511.41955.
JO0LLL1IS 161422 |3 1621720002121 5125 19.1.11.

2.14.3
Average - 1.24 16.17
hekghi {nam)

57
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According to the results shown in (Table 19,20,21,22,23,24 25,26,27) and (Fig. 20, 21, 22, 23,
24, 25,2627 28). 1g of sheep manure + 1g of lignite formulation 15 revealed the most effective
hio-inoculant as compared 1o other bio-inoculants, making it & wseful formalation to produce bio-

lertilizer,

Comparative study of lignite based and sheep manure based PSB bioinooulant

Fig. 28- pot triaks of lignite and sheep manuore based bio inocolants
{1gm lignite+ 1gm Sheep manure + 1 g CGrom)
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4.9.6 Study of dried seedlings

Table 28: - Study of dned seedlings
Sr.mo | Carricr material Diry Weight of seedlings (gm)
| 2 gm hignase 004
F I gm lipnafe+ lgm sheep manure 0.1l
i I gm lignise + 2 g sheep manure .04
4 2 gm sheep manure .13
5 Comirod 013
6 Contred NB + Seeds LI
7 Liguid sheep manure based bio fertilizer 018
8 I gm sheep manure +1 gm hgnie + 1 gm gum | 0,15
9 I gm sheep manure + | gm gum .13

According 1o the resubls shown in (Table 28}, hguid sheep manare-based bio ipoculan formulaton and 1g

of sheep manare + | g of lignite + 1g of gam ambic formulation were seen the most effective for mug

bean as compared to olber bio inoculant formulations,
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CHAPTER 5.0
SUMMARY AND CONCLUSION
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5.0 SUMMARY AND CONCLUSION

Thiny-two isolates were Bolated on KB agar plates from sheep manure. Out of 32, twelve
isolates (AL, GILHI, NI, OL. PIL, Q1. 81, UL ¥1, El, and F2) showed clear zones around colonies.
Cmly seven isolates, coded as (AL, G1, HI, UL V1, E2, and F2), and showed measurable clear
BOMEE,

Seven isolates were further evaluated for phosphate solubilization. Two isolates. labelbed
a= F2 amd G, showed potent phosphate solubilization ability, Besides phosphate solubilization,
these isodates also exhibited nitrogen Aixation, LAA production, and ammonia production sbilites.

The sah wlerance ability of isolates F2 and G indicated that they can survive and thrive
under high salt conditions, Thus, these isolates could be useful as hio-inoculants for saline soils,

Sodiem hydrmgen carbonate was pested 1o evaluate therr potential 1o survive and thrive
under high zalt conditions.

Anptibioiic sensitivity was analyzed using various antibiotics (o test the response of potent
isolaes. The promising results revealed that the isolates were sensitive to the antibiotics, enabling
safe usage of isolates as bio-inoculants.

Secd germination effects were tested wsing isolotes Al and A2, For this, we used mung
bean {Vigna rodice) seeds. The isolabes were fested both separstely and i combmation. The
combriation of isolates Al and F2 showesd more eflfective germonation of Vigoa radisia compared
o individuad 1solates Al and FZ, and the control,

Seed germination tests were also conducted using chickpea (Cicer arfetinum) seeds,
[sodares Al and F2 were miged with chickpea seeds separately as well as o combimation. The
combination of isolates Al and F2 showed more effective germination of Cleer ariefinmm
compared io individoal isolates Al, F2Z, and the comtrol.

Bioinoculants were produced using differcnt carrier materials mived with isolates A1 and
F2. These tesis were conduceed in pod trials. Various camier maberiols such as lignite, and sheep
manure were lested

DifTerent fommulations describecd bebow were evaluated

1. Ouly lignite,
lignite + sheep manure,

lignite + sheep manure + gim arabic,

L

cheep manare + gum Arabic, and
BE1
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5. liguid sheep manure
Only liquid sheep manure-hased bio-inoculant formulation and 1 gm sheep mamre = 1 gm
of lignite + 1 gm of gum Arabic formulation were found to be most effective for munghean, as

compared 1o ctber bre-moculant Formulations,
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