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INTRODUCTION

Freesia hybrida

Freesia

ABSTRACT

Freesia hybrida grown under greenhouse conditions. 
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and water relations under environmental constraints 

Various genera such as Acinetobacter Azospirillum
Azotobacter  Bacillus Burkholderia  Enterobacter  
Gluconacetobacter  Pseudomonas  Klebsiella and 
Paenibacillus

Bacillus Pseudomonas
Rhizobium and Azotobacter

Ocimum basilicum
inoculation increased vegetative growth and essential 

Osteospermum 
hybrida

Impatiens walleriana 
and Viola × wittrockiana  

Tagetes erecta and Petunia hybrida

 
Petunia × hybrida

development and nutrient accumulation in Crocus 
sativus Gladiolus
containing Azotobacter

Tulipa sintenisii Bacillus strains improved 

F. hybrida

Cattleya and 
Cymbidium

co-inoculation of Bacillus and Pseudomonas enhanced 

Chrysanthemum

limited. F. hybrida

corm development and nutrient accumulation under 
greenhouse conditions. Considering that tea (Camellia 
sinensis

F. hybrida ' '

relationships using multivariate tools such as principal 

MATERIALS AND METHODS

The research was conducted in a glasshouse and 

growing season.
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Figure 1. F. hybrida

Materials

F. hybrida cv. ' '

rhizosphere of tea plants (C. sinensis

administered at four critical phenological stages: at 

 

Table 1.

Code Characteristics Active components )
Bacillus toyonensis Lysinibacillus fusiformis
Bacillus toyonensis Pseudomonas putida
Bacillus proteolyticus Pseudomonas batumici
Pseudomonas lini Bacillus safensis
Pseudomonas konensis Bacillus thuringiensis



 

Soil chemical properties

CaCO
 

using ammonium acetate and measured using atomic 

ations were performed under standardised post-harvest 

 

 
 

RESULTS

Figure 2. y
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consortia can modulate rhizosphere conditions more 

Morphological and physiological traits

morphological parameters of Freesia (p

Visual inspection of the corms across treatments 
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Table 3. F. hybrida.
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Figure 3. F. hybrida

Biochemical composition of bulbs

p
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via siderophore-mediated mechanisms. The control group 
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PCA of morphophysiological and nutritional traits

documented for this species.

response in the measured traits.

Variable contributions and loading structure

 

the C.F. and control (C) treatments were situated closer 



 

Table 5.  
nutritional traits in F. hybrida.

 

C
C.F.

Figure 4. F. hybrida

PCA-based treatment discrimination

nutritional properties of F. hybrida

Correlation patterns among morphophysiological 
and nutritional traits



Karagüzel et al. 

T
ab

le
 6

.
F.

 h
yb

ri
da

.

K
C

a
M

g
Fe

M
n

C
u

1
1

1
1

C
hl

1
1

1
1

K
1

C
a

1
M

g
1

Fe
1

M
n

1
1

C
u

1

Figure 5.
F. hybrida. 

Relative contributions of traits to principal 
components

shared variance pattern related to reproductive vigour 

 

DISCUSSION

F. hybrida 

outperforming C.F. and control treatments. These re-

vigour in Freesia Iris  Tulip and Narcissus following 



 

application in freesia is consistent with similar results 
T. sintenisii Bacillus spp. 

Bacillus

water status and corm weight in Freesia

demon strated that Bacillus–Pseudomonas co-inoculation 

Freesia 

K accumulation in Capsicum annuum through similar 

C.F. was used as a comparative standard rather than a 

Petunia

even superior growth performance when inoculated with 
Azospirillum lipoferum and 

Bacillus polymyxa, relative to control plants receiving 

F. hybrida were 
evaluated using comprehensive multivariate statistical 

p

Table 7.
F. hybrida.

 

Chl

K
Ca
Mg
Fe
Mn

Cu
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which are appropriate for ornamental species like 
Petunia,

where underground storage organ development is a 

Freesia 

C. annuum
AMF (Funneliformis and Claroideoglomus spp.) and 

Pseudomonas tolaasii) resulted in 

accumulation were recorded under AMF + Pseudomonas 

suggest their strong potential for wider adoption in 

proliferation and nutrient accumulation are suggestive 

O  and 

plant material (Petunia C. annuum Freesia

the overall trend points towards consistent enhancements 

ornamental horticulture.
Bacillus and Pseudomonas 

genera are known to promote plant growth through 

on Trachystemon orientalis
Bacillus spp. and 

Pseudomonas
improvements in plant growth and nutrient uptake are not 

T. orientalis and F. hybrida 
propagate via underground vegetative organs rhizomes 



 

Bacillus and Pseudomonas) 

elevated nutrient accumulation in rhizomes reported 

reproductive structures. A similar trend was reported 

Pseudomonas putida and 
Kluyvera cryocrescens

Hyacinthus orientalis. 
These enhancements in underground storage organ 

F. hybrida

 
Azotobacter

Azospirillum Bacillus and Pseudomonas

while minimising environmental contamination. The 

F. hybrida therefore 

soil health under controlled horticultural conditions.

as that of F. hybrida

CONCLUSIONS

F. hybrida
greenhouse conditions. The application of these consortia 

 

on plant development.

in promoting growth under reduced chemical input 

Figure 6. Bacillus and 
Pseudomonas spp. enhance F. hybrida growth through 

organic compounds.
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strategies. Future research should aim to elucidate the 

Freesia

alternative to conventional fertiliser programmes.

F. hybrida. 

similar success under real-world farming practices and 

reported that farmer training and on-site demonstrations 
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