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ABSTRACT

Effect of coir pith and vermiculite based media inoculated with various bioinoculants PGPRs, PPFM, AM fungi
along with vermicompost, farmyard manure, effluent compost, decomposed green manure, neem seed kernel cake,
aegle seed cake etc., were critically examined at different mixing ratio as an integrated bio- nutrient management
for the quality production of seedling of Eucalyptus tereticornis. It was demonstrated that some of the bioinoculant
application could appreciably improve the germination behaviour (24 -100%) in our nursery experiments as the
supplement of primary/micronutrients like protein, chlorophyll, Ca, N, Ph, Mg, K and organic carbon , and thus
reducing the need for fertilizers. The inoculated seedlings shown better performance of biomass with reference to
seedling survival, shoot length, collar diameter at 30- 60 days after application.
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INTRODUCTION

Production of high quality forest tree seedlingsiimseries is very important as far as tree nieseand farmers are
concerned for reversing the current degradationatfiral forests, TOF, woodlands and scrubland$énttopics.
Quality seedling production is the main objectifdarest nursery but the slow growth of seedlinigsts the high
quality seedling production. Readiness of seecetanmate for further multiplication is much warradtand there is
a need to optimize a growing media for high quadiedling production in tree nurseries. Slow grgwmature of
seedlings is the major limiting factor for successiedling production in tree nurseries which barenhanced by
standardising the appropriate growing medium. Rergroduction of plants in container, soilless gngaymedium
is an ideal substitute to soil in which physicabperties like aeration, drainage and water holdiagacity are
lacking. Nutrient value of the soilless growing ri@edan be enriched by addition of specific nutseahd pure
cultures of beneficial microbes like plant growthomoting microorganisms (PGPR) capable of enhantiireg
availability of nutrients for plant growth. In thresent study, nutrient value of both coir pith aedmiculite based
media were enriched by addition of farmyard manefiyent compost, vermicompost, green manure;aihposts,
neem seed cake, aegle seed cake and all compaostswith PGPR Azospirillum+Phosphobacterium), AM fungi
(Glomus fasciculatum) and Pink-pigmented facultative methylotrophic tesia (PPFM). Eucalyptus is one of the
important plantation crops which meets requiremefitpeople, industries and has helped to reducsspre on
natural forests. More than 16 million hectares wéadyptus is planted around the world for variousppses. In
India, there is a high demand for the eucalyptusdvfor various purposes [1], India ranks first im @aea of 8.0
million ha, with a productivity of 146 t/ha [2]. Ealyptus is also encountered by several severdgmsbin India
and hence there is an increasing need for the fatidfn/manipulation of the conventional processnafrient
managing, to effect in elevated nutrient conceiamatind also to reduce environmental pollutiducalyptus
plantations have become preferred worldwide and@ive to other exotic trees because of its stesrt visible
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gains, there is a need to enhance seedling produfcir various plantation programmes. The qualftgeedlings is
very poor due to insufficiency of desired microargans and the rate of mineralization and nitrogeation is very
low, as a result the quality of seedling is veryopoThis problem can be overcome by providing $léta
bioinoculants to improve the growth and nutrientale inEucalyptus seedlings. There are few reports on the role
of beneficial microbes mixed with different pottingxtures which could contribute significantly teetgrowth and
defenses to insect pests of some of the tree sp§Ried]. The available information pertaining tost study is
scanty; hence, the present study was undertakéindoout the compatibility of different bioinoculemand their
augmentation effect on the production of qualitydimgs suitable for out planting.

MATERIALS AND METHODS

Physico-chemical analysis of coir pith, and vermidite base media treatments

The coir pith based medium treatments (T1-T6), veulite based medium treatments (T7-T12) and cdiisand)

were used for the study at 4:1. The coir pith aedniculite based media treatments were analyzedsf@hysico-

chemical characteristics such as pH, ElectricaldDotivity (EC), available Nitrogen (N) [5], availebPhosphorus
(P) [5], available Potassium (K) [6] and microneftis such as copper (Cu), zinc (Zn), iron (Fe) erahganese
(Mn) following standard procedures of [7].

Seed germination and seedling growth

Seeds oE. tereticornis were sown in polythene bags filled with coir pithd vermiculite based medium (4:1) along
with farmyard manure, effluent compost, vermicontpgseen manure, all composts. For comparisont afggants
were planted in sand as control. Bioinoculants axRGPRAzospirillum & Phosphobacterium) at a concentration
of 5gm/ poly bag and AM fungi@ omus fasciculatum) 10gm/ poly bag were also included in the aboveumnes.

Experimental design

Twelve treatments including control, ten replicatiper treatment, ten ramets per replication andccdnaatally
100packs/ treatment were kept for experiment ssctiemtments T1-T6 consist of coir pith as a basdinm (600
packs/6 treatments) and T7-T12 vermiculite ass lmaedium (600 packs/6 treatments) and controtfsaontains
100packs. Seeds d.tereticornis were sown in all twelve treatments moisturizedhwitater and placed in a
germination chamber along with control. Periodicainitoring and observations of seed germination seetlling
emergence were observed and recorded daily. Sgesltirergence was noticed after one to two weeks fanmd
variation in germination percentage among treatmehdifferent media and between the two base media

Biometric observations

Biometric observations were taken at regular irgkne., 30 and 60 days after inoculation (DAI) ahd growth
data such as shoot height, collar diameter, shabtraot dry weights were recorded after harvestiregseedlings.
Height and growth of seedlings grown in varioustnmgents including control (sand) were measuredyeweek for
two months after taking the initial data of thergarates in nursery bags. After the final height drameter growth
measurement, the seedlings were harvested to dtaindry weight and it was determined by weighofgplants
after being dried in an oven for 48 hours &t €and one atmosphere of pressure. Duncan’s naltgsige test was
used to compare growth data (shoot height, cotiawth, and dry weight).

Seedling survival percentage was calculated usiadarmula;
Number of seedlings survived per treatmen

Seedling survival percentage = X100
Total number of seedlings transplanted petinent

Statistical Analysis

The data analysis was performed statistically using way ANOVA (Analysis of variance) with SPSS and
treatment means were separated using Duncan'splduRiange Test [8] and to evaluate the relationbleipveen
the nutrient content, total chlorophyll, proteimpgth and biomass Pearson's bivariate correlati@iyais (SPSS
version 11.5) was used.

Metabolite quantification

Leaf samples collected from the seedling growniffeént potting media (Coir pith and vermiculitaded medium
treatments T1-T12 and control) were subjected tdabmdite quantification. Soluble protein was measur
according to Lowryet al., (1951) [9], carbohydrate quantification usingd&sivam and Manickam (1996) [10],
Phenol by McDonaldt al., (2011) [11] and chlorophyll using Arnon (1947p].
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RESULTS

Physico- chemical properties of coir pith

The physico-chemical properties of coir pith pajtimedium was investigated after grading it baseganticle size
ranging from 500 - 2000u in diameter (Table 1)oBity, density and absorptivity of coir pith weireversely
proportional to the size of particles. 500 p siaetiples are having maximum absorptivity (72%) amdother end,
coir pith having the highest particle size (2008pypwed the lower absorptivity (46%). Water holdangl retention
capacities were higher in smaller particles. Thgplies that moisture retentivity and water holdicgpacity
decreases with increased particle size. The pH(%®)Cand ash percentage increased from smallerclest{500p)
to bigger particles (2000 p). Organic carbon paammis getting increased from smaller graded @asti(0.168%)
when compared to higher graded particles (0.238%%¢. raw coir pith extract before grading was aci{®d) and
after grading the pH was directly proportional e fparticle size. The electrical conductivity waghh(4.34 mS /
cm) in smaller grade size (500u) as compared terctizes (1000 -2000u). Estimated ratio of N: Rvdé low in
bigger particles (2000 p) 0.011:2.31:1.146 and highother particle grades. Concentrations of cafciand
magnesium ions are inversely proportional to eatterowith the average particle size of coir pithende with
significant physico chemical properties the gradmir pith of particle size 2000pu was selected fortHer
treatments.

Table 1: Physico-chemical properties of graded coipith

Average particle size (1)

S:No Parameters 500 1000 1500 2000
1 pH 6.3 6.5 6.7 6.8
2 EC (mS/cm) 4.34 4.12 3.83 3.17
3 Colour Brownish yellow | Brownish yello Brownish yellow  Brmish yellow
4 Ash (%) 6.1 6.5 6.9 74
5 Temperature (°C) 28 28 28 28
6 Porosity (%) 81.57 74.89 69.23 65.81
7 Density (g/cc) 0.127 0.091 0.083 0.076
8 Absorptivity (%) 72.0 62.0 55.0 46.0
9 Nitrogen (mg/g) 0.013 0.010 0.010 0.011
10 Phosphorous (mg/g) 2.65 2.57 2.49 2.31
11 Potassium (mg/g) 1.386 1.334 1.217 1.146
12 Calcium (mg/g) 42 35 31 28
13 Magnesium (mg/g) 0.4 0.8 1.2 1.4
14 Organic carbon (%) 0.168 0.185 0.216 0.236

Physico- chemical properties of coir pith and verngulite based medium treatments

The potting media has to be enriched with nutriamid amended its physico chemical properties ieroi@ make it

as suitable growing media for the production oflfquaeedlings in nursery. Graded coir pith was bgenized and
optimized to have a neutral pH and optimal eleatriconductivity by subjecting to effective treatrten
systematically. The coir pith and vermiculite basedium treatments were acidic in nature exceptrér@ment T6

which was neutral and T2 which was slightly alkelifhe electrical conductivity of the raw coir pitlas measured
high (3.17 to 4.34 mS/cm), hence coir pith was wdstontinuously with tap water for 3-5 days whiekuited in

the decrease in electrical conductivity (>1mS/cifhe micro and macro nutrient concentration vardedong

treatments (Table 2).

Germination behaviour of plant samples

Slow growing nature of seedlings is the major lingtfactor for successful seedling production ieetnurseries
which can be enhanced by standardising the apptepgrowing medium. Over all coir pith based medium
treatment T6 (66%) showed higher germination peeggn followed by T5 (64%) and the vermiculite based
medium treatment T12 (63%). Though high germimapercentage was recorded in coir pith based mgpttiadia
T5 and T6, over all better seed germination behaweas noticed in vermiculite based potting mediazampared

to coir pith base potting media (Table 3). The geation percentage of the seeds were increaseeb@h) in all
vermiculite based medium treatments (T7-T12) thantrol (41%) due to the amendments made in thengott
medium through co-composting with biomanures arwdnbiculants (Fig 1). The co-composting of coir pitith
effluent compost, vermicompost and green manurengidenhance the ability of eucalyptus seed gertiina
capacity (30 -37%), except T5 and T6 (64 % and $6 %
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Table 2.Physico- chemical properties of coir pith base andermiculite medium treatments

Coir pith medium treatments
Parameters T1 T2 T3 T4 T5 T6

pH 6.7 7.3 6.2 6.4 6.9 7.0
EC(mS/cm) 0.72 0.92 0.71 0.68 0.90 0.95
Colour Brownish dark| Brownish dark| Brownish | Brownish semi Broyvnish Brownish

yellow yellow grey black semi black| semi black
Ash% 6.7 6.4 6.8 6.0 6.4 6.7
Temperature °C 28 29 27 26 27 28
Nitrogen (mg/g) 2.8 3.0 5.0 4.0 1.8 5.0
Phosphorous (mg/g) 0.004 0.005 0.004 0.004 0.005 0.005
Potassium (mg/g) 4.0 4.0 1.0 3.0 2.0 4.0
Calcium (mg/g) 40 44 52 48 56 52
Magnesium (mg/g) 1.2 0.5 0.5 1.0 1.0 1.0
Organic carbon (%) 2.2 4.6 2.7 0.6 2.3 0.5
vermiculite base medium treatments
Parameters T7 T8 T9 T10 T11 T12
pH 6.0 6.3 6.1 6.6 6.8 6.3
EC 0.32 0.36 0.39 0.34 0.40 0.54
Colour Brown/ Brown/ Brown/ Brown/ Brown/ Brown/

yellow yellow yellow Yellow yellow yellow
Ash% nil nil nil nil nil nil
Temperature °C 27 28 26 28 29 29
Nitrogen (mg/g) 3.9 3.7 4.6 5.8 5.0 5.0
Phosphorous (mg/g) 0.005 0.004 0.004 0.004 0.005 0.004
Potassium (mg/g) 4.7 4.0 4.2 4.0 3.0 3.0
Calcium (mg/g) 48 56 60 64 56 64
Magnesium (mg/g) 2.0 2.0 3.6 4.1 5.0 5.0
Organic carbon % 0.5 0.2 2.0 0.8 0.8 8.6

Note: T1-Coir pith+FYM, T2-Coir pith+effluent compost, T3- Coir pith+vermicompost, T4- Coir pith+green manure, T5-Coir pith+all
composts, T6- Coir pith+all compostst PGPR+ PPFM +AM fungi+ NSC+ASC. T7-Vermiculite+ Fym, T8-Vermiculitet+ effluent compost, T9-
Vermiculite+ vermicompost, T10- Vermiculite+green manure, T11- Vermiculite+all composts, T12- Vermiculitet+ all composts+ PGPR+ PPFM
+AM fungi+ NSC+ASC.

Table 3. Seed germination study oEucalyptus tereticornis

Coir pith base medium Vermiculite base medium
Treatments | No. of seedlings Germination | tyoatments | No. of seedlings Germination
emerged Percentage emerged Percentage]
(%) (%)
Control 41 41 Control 41 41
T1 30 30 T7 54 54
T2 37 37 T8 41 41
T3 36 36 T9 42 42
T4 33 33 T10 45 45
T5 64 64 T11 57 57
T6 66 66 T12 63 63

Note: T1-Coir pith+FYM, T2-Coir pith+effluent compost, T3- Coir pith+vermicompost, T4- Coir pith+green manure, T5- Coir pith+all
composts, T6- Coair pith+ all compostst PGPR+ PPFM +AM fungi+NSC+ASC, T7-Vermiculite+ FYM, T8-Vermiculite+effluent compost, T9-
Vermiculite+ vermicompost, T10- Vermiculite+green manure, T11- Vermiculitetall composts, T12- Vermiculitet+ all composts+
PGPR+NSC+ASC+PPFM + AM fungi, Control-sand.

From the analysis of growth data observed thatctheomposting of coir pith and vermiculite baseddraewith
farmyard manure, vermicompost, effluent composéegrmanure and bioinoculants were found to be thst m
effective in increasing the growth and biomassegfddings (Table 4). Significant difference was obsd between
the two base media; shoot attained a maximum heig#h6.12cm with collar diameter of 4.46mm in cpith base
potting medium T6, whereas in case of vermiculéedal medium T12 showed only 24.75 cm shoot height3.78
mm collar diameter after 60 days. Better growtHgrenance was noticed in all growing media than aarafter 60
days even though in few treatments T3, T4, T5, i@ Bl1, the seedling growth was lesser as compgaredntrol
in 30 days. The seedlings grown in the treatmeBt$8T75 cm) and T10 (10.97%) showed lesser perfocaahan
control even after 60 days. Collar diameter wasdethan control in all the potting media except(#@86mm) and
T12 (3.78mm). Over all significant increase in dewgdshoot height was recorded in all treatmentsepk T8 and
T10. Quantification of biomass of the seedlingswgrdn coir pith based medium treatments T2, T3,ahdl T5
(6.97/2.38g/plant; 6.84/2.33g/plant; 6.24/2.27gipknd 6.48/2.45g/plant respectively) showed nothmgignificant
difference between them and recorded low shooteotdry weights as compared to treatments T1 @hdOverall
biomass study revealed that seedlings grown in mittir based medium treatment T6 had high shootraatidry
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weights. The treatments T7-T11 did not shown agwgificant difference in biomass, where it was obedrthat the
shoot and root biomass of treatment T6 was maximuen the treatment T12.

Fig 1. Eucalyptus tereticornis seed germination in different potting mixture

Table 4. Study of shoot length, collar diameter anthiomass ofEucalyptus tereticornis in coir pith and vermiculite base medium

Biomass
Treatments Shoot length (cm) Collar diameter (mm) Dry weight (g/plant)
Shoot Root
Initial | 30days | 60days| Initial | 30days| 60days§ 60days| 60days
Control 747a| 11.61b] 11.89a 0.1gb 1.25bc  3.20e a4.718 2.69b
T1 8.97b | 13.28bq 22.01 1.07ab  1.73d 2.72d 7.39d  41a2.
T2 7.41b | 15.98c| 31.63q 0.08a 0.81a 1.18a 6.97c a2.38
T3 6.95a 9.95a 16.97h 1.12p 1.2hc 2.18c 6.84c 2.3Ba
T4 7.11a 10.02a 16.74b  1.04ab 1.18b 1.64b 6.24b  7a2.4
T5 6.93a| 10.95ah 32.03¢0 0.87a 1.11ab  1.5Pab 6.48b .45a2
T6 10.0c | 26.42d| 46.12¢  1.23b 2.75p 4.46e 7.93e c2.99
T7 6.6b 12.63b| 19.14¢  0.86b 1.14p  1.69%c 7.06de 7ab.3
T8 3.89a 6.0a 8.754 0.49a 0.79a 1.3a 6.65d 2.3fab
T9 3.56a 5.62a 14.22h 0.41p 0.72a 1.56b 6.58d 2.32a
T10 3.57a 6.41a 10.97a@ 0.45a 0.76a 1.34a 5.95b a2.29
T11 3.83a 5.9a 15.9b 0.51a 0.78a 1.3Ba 6.193c 12.3Ba
T12 7.59¢ 14.66c| 24.75¢ 1.85d 2.35¢ 3.78d 7.65e 4706

Note: Means followed by a common Ietter (s) in the same column are not significantly different at 5% level by DMRT (Dungan Multiple Range
Test). T1-Coir pith+FYM, T2-Coir pith+effluent compost, T3- Coir pith+vermicompost, T4- Coir pith+green manure, T5- Coir pith+all
composts, T6- Coir pith+ all compostst PGPR+ PPFM +AM fungi+ NSC+ASC, T7-Vermiculite+ Fym, T8-Vermiculite+effluent compost, T9-
Vermiculite+ vermicompost, T10- Vermiculite+green manure, T11-Vermiculitet+all composts, T12- Vermiculitet+all compostst PGPR+ PPFM
+AM fungi+ NSC+ASC, Control-sand.

Phytochemical and nutrient analysis in seedlings

Based on the growth performance and biomass degaeedlings grown in the potting media T6 (cdin)pand T12
(vermiculite) were selected for biochemical analydiligher concentrations of protein (1.59mg/g)boaydrate
(1.78mg/g), chlorophyll (1.41mg/g), N (0.22mg/qg), (B.76mg/g), K (3.98mg/g) and phenols (4.73mg/g)s wa
estimated in theE. tereticornis leaves of the seedlings grown in the coir pithedapotting media T6, when
compared to vermiculite based medium treatment YEh2 control (Fig 2). In the seedlings grown immieulite
base potting medium except phosphorous and potasaiuother phytochemical quantities were increatiegh
control. Based on the results it was found that pith based medium of treatment T6 (supplementét all
composts, PGPR and AM fungi) was chosen as thetteegtment for the growth . tereticornis.
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2 Biochemical parameters of Eucalyptus terticornis leaves
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Fig 2. Biochemical analysis oE.tereticornis leaves
DISCUSSION

Eucalyptus plantations have become preferred worldwide abh@ddaive to other exotic trees because of its short
term visible gains, hence need to enhance seeglioduction. Mafia et al. (2009) [13] reported that PGPR
promoted germinating capacity @&ucalyptus seeds. In the present study, seed&.ofereticornis showed high
germination percentage in all vermiculite basedtipgtmedium treated with bioinoculants, farmyard nuona,
effluent compost, vermicompost and green manuret¢TT12) than control. Green manuring can improgig s
physical, chemical and biological properties legdim beneficial effects on rice or wheat crops picibn [14]. In
case of coir pith base potting medium, T1, T2, T¥&treatments had low germination percentage (38%96) as
compared to control (40%). The co-composting of pidh with effluent compost, vermicompost and greeanure
did not enhance the ability of eucalyptus seed geation capacity, and poor germination percentags moticed
than that of control. This might be due to the fdett the composting of coir pith with farmyard mes effluent
compost, vermicompost and green manure have nol mltered the nutrient supply and water holdingacity of
the coir pith which was not enough to acceleragested germination. Composting process of farmgeadure in
vermiculite based medium showed significant segdémergence (54%) than coir pith base medium (38%6he
effect was observed with effluent compost, vermipost and green manure. Inclusions of vermicompopbtting
medium reduce/eliminate addition of trace elemdikts potassium, sulphur and phosphorous for planstock
establishment [15]. Coir pith composted with effilueompost, vermicompost and green manure showad lo
seedling emergence percentage than control. Ctirh@sed medium fermented with all composts (T5) alh
composts along with bioinoculants (T6) performedtdrethan vermiculite base medium treated with same
Significant difference in seed germination was fbilxetween composts due to efficiency of water Imgidiapacity

of two base media and availability of water to pients during the growth phase. Soil amelioratir@cpce is rising

in recent years because of high possibility of emunental pollution, chemical fertilizers, and nefed the
production of healthy plants by nursery growers.

Choosing the correct type of potting medium fordsgermination and seedling growth is an essentidl @rrect
step to produce good quality planting stock in atysconditions. Growth performanceskftereticornis seedlings
in all treatments of coir pith based growing medisinowed increase in shoot height where as colametier was
lesser than that of control except treatment T6ucalyptus seedlings showed greater plant growtmedia
amended with vermicompost compared to the contexdien[16]. To raisde. grandis seedling a fertilized potting
mixture was adequate and addition of unleached izermpost to a composted pine bark based growinganeas
conductive to survival and good growth [17]. Veramgpost retains nutrients for long time and deliver required
amount of macro and micronutrients including theeesial NKP (nitrogen, potassium & phosphorus) lemfs in
shorter time and the ‘humic acid’ in vermicompasinslate plant growth even in small amount [18]crease in
shoot length was recorded in 60days in all treatsefcoir pith potting medium, though treatmen8 T4 and T5
showed shoot height less than control in 30 dafs. dptimum proportion of the organic ingredientnipmst 40%)
in added to the potting medium resulted in the besivth ofE. tereticornis seedlings [19]. Data recorded on 30days
revealed that shoot height was greater in coir lpitbe medium mixed with farmyard manure (T1), efiluicompost
(T2) and all composts along with bioinoculants (B8)compared to control. Improved growth of segdlinsing
coconut husk (decomposed coir pith) as an orgamiitng medium ingredient has been reportedt.itereticornis
[20]. Phosphobacterium inoculatedcamaldulensis seedlings recorded increased growth and P uptateddtion to
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uninoculated control plants in and combined appiticaof Azotobacter and Phosphobacterium increased 20.2% in
height, 33.7% in collar diameter, 34.6% in freshightand 44% in dry weight over control [21]. Caaulation of
endomycorrhizal fungi along with other beneficiaicrobes on establishment and growthEafcalyptus saligna
seedlings showed maximum increase in seedling hdgR@®]. Collar diameter was lesser than controlaih
treatments of coir pith base medium except in teat T6. Growth performances Bf tereticornis seedlings in
vermiculite base medium treatments showed thattdimeight after 60 days reached a maximum in T12timent.
Inoculation of Phosphobacterium an unsterilized soil improved collar diameteiesh weight and dry weight
compared to uninoculated controlln camaldulensis seedlings [21]. Significant difference was obserbetween
the two base medi&. tereticornis grown in highly alkali soil (pH 10.5) when amendsih pressmud one of the
major sugar factory wastes could perform very &8]. Pressmud contains N (1.2 %R (3.82 %), kO (1.42
%) and CaO (11.1 %) [24]. Eucalyptus grown in atomi& of city refuse vermicompost (40%) and gardzh(60%)
produced larger biomass independent of nutrienplguj21]. Selection of effective potting mixturerfthe quick
plant growth and biomass production is possiblaubgerstanding the metabolic pathways of complexients in
the growing medium influenced by bioinoculants tbge with water retention capacity of coir pith whigained
importance after several combination studies anddcomade nutrients easily available for the plamd @romotes
growth and biomass. Srinivasal. (1988) [25] studied the growth response&déreticornis inoculated with AM
fungi (Glomus fasciculatum, G. epigaeum and Acaulospora morrowiae) and observed that inoculation of AM fungi
increased biomass, N, P and K uptake of the segdliBucalyptus seedlings' stem dry weight was aszée up to
49% compared to uninoculated control plants twemgeks after mycorrhizal inoculation [26E. tereticornis
seedlings grown in a soil amended with mixed ind@es AM fungi showed maximum dry matter productiom
had higher shoot P and N contents due to additimptimal phosphorus to soil required for plantwtio [27, 28].
The inoculation of bioinoculants either singly ardombination ork. tereticornis resulted in high biomass built up
over control [29].

Nutrients were quantified higher in both the metiian that of control in the case Bf tereticornis except total
phenol which was high in vermiculite base mediutme Thaximum chlorophyll and protein contents recdribethe
seedlings inoculated witAzospirillum were attributed to the greater supply of nitrogergrowing tissues [30].
Chlorophyll content was three times more in verriielbased medium and 3.5 times in coir pith basedlium
grown seedlings, nitrogen concentration was sewdd increase in coir pith base medium and 4.5 fid
vermiculite based medium grown seedlings, which imayesponsible for increase in plant height faues in coir
pith based medium and two times in vermiculite daseedium than that of control. High leaf nitrogemntent
facilitates the plant with more of nitrogen whickpicts high rates of photosynthesis and high tredystivity and
excessive amount of N reduces tree productivity.[Bltereticornis seedlings grown in a soil amended with mixed
indigenous AM fungi showed higher shoot P and Nteots [27].

CONCLUSION

Soil ameliorating practice is increasing in recggdrs because of high cost of chemical fertilizersieased risk of
environmental pollution, and need for the productaf healthy plants by nursery growers. Irrespecif the

potting media used for the present study 100 %igalrvate was recorded in all the potting mediair(path and

vermiculite as base media) including control. Tbh#ipg media has not only provided growing spacs dbso act as
nutrient source for plants. The nutrient amendmemsie in the potting media through supplementirfpraint

composts and bioinoculants (PGPR, PPFM, neem caleel aegle seed cake and AM fungi) brings sicamific
enrichment in nutrient composition of potting medenhancement in seed germination rate, seedliogitr
performance and bioactive compounds of the seesllivigch ultimately produced healthy seedlings &létdor out

planting.
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