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Introduction to biofertilizers in the context of soil ecology
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“...It was clear that the demand for fixed N which at the beginning 
of last century (XX) could be satisfied with a few hundred 
thousand tons a year, most increase to millions of tons...”
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INTEGRATING PLANT AND SOIL MICROBIOME IN PLANT NUTRITION AND THE 
“ONE HEALTH” CONCEPT
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A biofertilizer is a substance which contains 
living microorganisms which, when applied to

• seeds 
• plant surfaces 
• soil

colonizes the rhizosphere or the interior of the 
plant and promotes growth by increasing the 
supply or availability of primary nutrients to 
the host plant.

What is a biofertilizer?

Biofertilizers are a category of biostimulants

Rhizobium Azotobacter

AMF

Azospirillum PSM

CyanobacteriaAzolla
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Goal		
Our	 strategy	 to	 improve	 plant	 nutrient	 use	 efficiency	 is	 to	
modulate	 the	 plant	 microbiome	 by	 inocula8ng	 the	
rhizosphere	 with	 microbial	 consor8a	 designed	 to	 develop	
complementary	 func8onali8es,	 create	 trophic	 bridges	 and	
improve	plant	nutri8onal	balance	.		

Conclusion	
All-Grip	is	formed	by	a	bacterial	consor&um	that	promotes	soil	microbial	ac&vity	including	that	of	bacterial	and	fungal	communi&es.	All-Grip	s&mulates	certain	soil	microbial	func&onal	groups:	mycorrhizal	fungi;	and		
P	solubilizing,	phytate	degrading	and	IAA	producing	bacteria.	Due	to	this	soil	microbial	s&mula&on,	more	P,	N	and	Zn	becomes	available	to	plants.	At	the	same	&me,	the	localized	produc&on	of	IAA,	s&mulates	root	
produc&on.	Which	increases	nutrient	use	efficiency	and	the	plant	nutri&onal	status,	leading	to	greener	leaves	and	higher	produc&vity	and	lower	stress	levels.	This	mechanisms	generates	more	corbohydrates	that	
can	be	transferred	to	the	roots	genera&ng	a	posi&ve	feedback	responsible	for	a	sustainable	team	work	at	the	rhizosphere	level.			
														Take	home	message:		

Methods	
The	 data	 presented	 were	 obtained	 in	 field	 efficiency	 assays	 performed	 with	 tomato		
(Solanum	 lycopersicum),	 developed	 according	 to	 the	 European	 rules	 for	 product	
registra&on	and	in	collabora&on	with	the	stakeholders.	Microbial	consor&um	(Kiplant	All-
Grip)	was	 rhizosphere	 inoculated	ader	planta&on.	 Soil	microbial	 assessment	was	based	
on	PLFA	profiles	for	microbial	groups.	Phosphate	solubiliza&on	and	phytate	degrada&on	
were	assessed	in	selec&ve	media,	and	indol	ace&c	acid	(IAA)	produc&on	was	determined	
by	 spectrophotometry.	 Plant	 mineral	 composi&on	 was	 assessed	 using	 ICP.	 Chlorophyll	
concentra&ons	 and	 leaf	 stress	 response	 index	 (PRI)	 were	 determined	 with	 a	 PolyPen.	
Fruit	produc&vity	was	determined	based	on	the	commercial	tomato	produc&on.	
In	figures,	bars	are	means	±	sd	and	p-levels	indicate	significance	results	of	t-test.	

Microbial	consor8um	

Kiplant	 All-Grip	 is	 a	 biofer8lizer	 composed	 of	 beneficial	
bacterial	strains	(one	Bacillus	sp.,	and	two	Pseudomonas	sp.)	
working	 as	 a	 team,	 with	 ability	 for	 P	 solubiliza8on,	 organic	
maJer	 mineraliza8on,	 extracellular	 enzyme	 produc8on	
(phosphatases,	phytases,	esterases,	etc.)	and	phytohormone	
produc8on	(IAA).	

Plant	roots:	an	interface	for	team	work	
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Goal		
Our	 strategy	 to	 improve	 plant	 nutrient	 use	 efficiency	 is	 to	
modulate	 the	 plant	 microbiome	 by	 inocula8ng	 the	
rhizosphere	 with	 microbial	 consor8a	 designed	 to	 develop	
complementary	 func8onali8es,	 create	 trophic	 bridges	 and	
improve	plant	nutri8onal	balance	.		

Conclusion	
All-Grip	is	formed	by	a	bacterial	consor&um	that	promotes	soil	microbial	ac&vity	including	that	of	bacterial	and	fungal	communi&es.	All-Grip	s&mulates	certain	soil	microbial	func&onal	groups:	mycorrhizal	fungi;	and		
P	solubilizing,	phytate	degrading	and	IAA	producing	bacteria.	Due	to	this	soil	microbial	s&mula&on,	more	P,	N	and	Zn	becomes	available	to	plants.	At	the	same	&me,	the	localized	produc&on	of	IAA,	s&mulates	root	
produc&on.	Which	increases	nutrient	use	efficiency	and	the	plant	nutri&onal	status,	leading	to	greener	leaves	and	higher	produc&vity	and	lower	stress	levels.	This	mechanisms	generates	more	corbohydrates	that	
can	be	transferred	to	the	roots	genera&ng	a	posi&ve	feedback	responsible	for	a	sustainable	team	work	at	the	rhizosphere	level.			
														Take	home	message:		

Methods	
The	 data	 presented	 were	 obtained	 in	 field	 efficiency	 assays	 performed	 with	 tomato		
(Solanum	 lycopersicum),	 developed	 according	 to	 the	 European	 rules	 for	 product	
registra&on	and	in	collabora&on	with	the	stakeholders.	Microbial	consor&um	(Kiplant	All-
Grip)	was	 rhizosphere	 inoculated	ader	planta&on.	 Soil	microbial	 assessment	was	based	
on	PLFA	profiles	for	microbial	groups.	Phosphate	solubiliza&on	and	phytate	degrada&on	
were	assessed	in	selec&ve	media,	and	indol	ace&c	acid	(IAA)	produc&on	was	determined	
by	 spectrophotometry.	 Plant	 mineral	 composi&on	 was	 assessed	 using	 ICP.	 Chlorophyll	
concentra&ons	 and	 leaf	 stress	 response	 index	 (PRI)	 were	 determined	 with	 a	 PolyPen.	
Fruit	produc&vity	was	determined	based	on	the	commercial	tomato	produc&on.	
In	figures,	bars	are	means	±	sd	and	p-levels	indicate	significance	results	of	t-test.	

Microbial	consor8um	

Kiplant	 All-Grip	 is	 a	 biofer8lizer	 composed	 of	 beneficial	
bacterial	strains	(one	Bacillus	sp.,	and	two	Pseudomonas	sp.)	
working	 as	 a	 team,	 with	 ability	 for	 P	 solubiliza8on,	 organic	
maJer	 mineraliza8on,	 extracellular	 enzyme	 produc8on	
(phosphatases,	phytases,	esterases,	etc.)	and	phytohormone	
produc8on	(IAA).	

Plant	roots:	an	interface	for	team	work	
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Goal		
Our	 strategy	 to	 improve	 plant	 nutrient	 use	 efficiency	 is	 to	
modulate	 the	 plant	 microbiome	 by	 inocula8ng	 the	
rhizosphere	 with	 microbial	 consor8a	 designed	 to	 develop	
complementary	 func8onali8es,	 create	 trophic	 bridges	 and	
improve	plant	nutri8onal	balance	.		

Conclusion	
All-Grip	is	formed	by	a	bacterial	consor&um	that	promotes	soil	microbial	ac&vity	including	that	of	bacterial	and	fungal	communi&es.	All-Grip	s&mulates	certain	soil	microbial	func&onal	groups:	mycorrhizal	fungi;	and		
P	solubilizing,	phytate	degrading	and	IAA	producing	bacteria.	Due	to	this	soil	microbial	s&mula&on,	more	P,	N	and	Zn	becomes	available	to	plants.	At	the	same	&me,	the	localized	produc&on	of	IAA,	s&mulates	root	
produc&on.	Which	increases	nutrient	use	efficiency	and	the	plant	nutri&onal	status,	leading	to	greener	leaves	and	higher	produc&vity	and	lower	stress	levels.	This	mechanisms	generates	more	corbohydrates	that	
can	be	transferred	to	the	roots	genera&ng	a	posi&ve	feedback	responsible	for	a	sustainable	team	work	at	the	rhizosphere	level.			
														Take	home	message:		

Methods	
The	 data	 presented	 were	 obtained	 in	 field	 efficiency	 assays	 performed	 with	 tomato		
(Solanum	 lycopersicum),	 developed	 according	 to	 the	 European	 rules	 for	 product	
registra&on	and	in	collabora&on	with	the	stakeholders.	Microbial	consor&um	(Kiplant	All-
Grip)	was	 rhizosphere	 inoculated	ader	planta&on.	 Soil	microbial	 assessment	was	based	
on	PLFA	profiles	for	microbial	groups.	Phosphate	solubiliza&on	and	phytate	degrada&on	
were	assessed	in	selec&ve	media,	and	indol	ace&c	acid	(IAA)	produc&on	was	determined	
by	 spectrophotometry.	 Plant	 mineral	 composi&on	 was	 assessed	 using	 ICP.	 Chlorophyll	
concentra&ons	 and	 leaf	 stress	 response	 index	 (PRI)	 were	 determined	 with	 a	 PolyPen.	
Fruit	produc&vity	was	determined	based	on	the	commercial	tomato	produc&on.	
In	figures,	bars	are	means	±	sd	and	p-levels	indicate	significance	results	of	t-test.	

Microbial	consor8um	

Kiplant	 All-Grip	 is	 a	 biofer8lizer	 composed	 of	 beneficial	
bacterial	strains	(one	Bacillus	sp.,	and	two	Pseudomonas	sp.)	
working	 as	 a	 team,	 with	 ability	 for	 P	 solubiliza8on,	 organic	
maJer	 mineraliza8on,	 extracellular	 enzyme	 produc8on	
(phosphatases,	phytases,	esterases,	etc.)	and	phytohormone	
produc8on	(IAA).	
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Goal		
Our	 strategy	 to	 improve	 plant	 nutrient	 use	 efficiency	 is	 to	
modulate	 the	 plant	 microbiome	 by	 inocula8ng	 the	
rhizosphere	 with	 microbial	 consor8a	 designed	 to	 develop	
complementary	 func8onali8es,	 create	 trophic	 bridges	 and	
improve	plant	nutri8onal	balance	.		

Conclusion	
All-Grip	is	formed	by	a	bacterial	consor&um	that	promotes	soil	microbial	ac&vity	including	that	of	bacterial	and	fungal	communi&es.	All-Grip	s&mulates	certain	soil	microbial	func&onal	groups:	mycorrhizal	fungi;	and		
P	solubilizing,	phytate	degrading	and	IAA	producing	bacteria.	Due	to	this	soil	microbial	s&mula&on,	more	P,	N	and	Zn	becomes	available	to	plants.	At	the	same	&me,	the	localized	produc&on	of	IAA,	s&mulates	root	
produc&on.	Which	increases	nutrient	use	efficiency	and	the	plant	nutri&onal	status,	leading	to	greener	leaves	and	higher	produc&vity	and	lower	stress	levels.	This	mechanisms	generates	more	corbohydrates	that	
can	be	transferred	to	the	roots	genera&ng	a	posi&ve	feedback	responsible	for	a	sustainable	team	work	at	the	rhizosphere	level.			
														Take	home	message:		

Methods	
The	 data	 presented	 were	 obtained	 in	 field	 efficiency	 assays	 performed	 with	 tomato		
(Solanum	 lycopersicum),	 developed	 according	 to	 the	 European	 rules	 for	 product	
registra&on	and	in	collabora&on	with	the	stakeholders.	Microbial	consor&um	(Kiplant	All-
Grip)	was	 rhizosphere	 inoculated	ader	planta&on.	 Soil	microbial	 assessment	was	based	
on	PLFA	profiles	for	microbial	groups.	Phosphate	solubiliza&on	and	phytate	degrada&on	
were	assessed	in	selec&ve	media,	and	indol	ace&c	acid	(IAA)	produc&on	was	determined	
by	 spectrophotometry.	 Plant	 mineral	 composi&on	 was	 assessed	 using	 ICP.	 Chlorophyll	
concentra&ons	 and	 leaf	 stress	 response	 index	 (PRI)	 were	 determined	 with	 a	 PolyPen.	
Fruit	produc&vity	was	determined	based	on	the	commercial	tomato	produc&on.	
In	figures,	bars	are	means	±	sd	and	p-levels	indicate	significance	results	of	t-test.	

Microbial	consor8um	

Kiplant	 All-Grip	 is	 a	 biofer8lizer	 composed	 of	 beneficial	
bacterial	strains	(one	Bacillus	sp.,	and	two	Pseudomonas	sp.)	
working	 as	 a	 team,	 with	 ability	 for	 P	 solubiliza8on,	 organic	
maJer	 mineraliza8on,	 extracellular	 enzyme	 produc8on	
(phosphatases,	phytases,	esterases,	etc.)	and	phytohormone	
produc8on	(IAA).	
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Goal		
Our	 strategy	 to	 improve	 plant	 nutrient	 use	 efficiency	 is	 to	
modulate	 the	 plant	 microbiome	 by	 inocula8ng	 the	
rhizosphere	 with	 microbial	 consor8a	 designed	 to	 develop	
complementary	 func8onali8es,	 create	 trophic	 bridges	 and	
improve	plant	nutri8onal	balance	.		

Conclusion	
All-Grip	is	formed	by	a	bacterial	consor&um	that	promotes	soil	microbial	ac&vity	including	that	of	bacterial	and	fungal	communi&es.	All-Grip	s&mulates	certain	soil	microbial	func&onal	groups:	mycorrhizal	fungi;	and		
P	solubilizing,	phytate	degrading	and	IAA	producing	bacteria.	Due	to	this	soil	microbial	s&mula&on,	more	P,	N	and	Zn	becomes	available	to	plants.	At	the	same	&me,	the	localized	produc&on	of	IAA,	s&mulates	root	
produc&on.	Which	increases	nutrient	use	efficiency	and	the	plant	nutri&onal	status,	leading	to	greener	leaves	and	higher	produc&vity	and	lower	stress	levels.	This	mechanisms	generates	more	corbohydrates	that	
can	be	transferred	to	the	roots	genera&ng	a	posi&ve	feedback	responsible	for	a	sustainable	team	work	at	the	rhizosphere	level.			
														Take	home	message:		

Methods	
The	 data	 presented	 were	 obtained	 in	 field	 efficiency	 assays	 performed	 with	 tomato		
(Solanum	 lycopersicum),	 developed	 according	 to	 the	 European	 rules	 for	 product	
registra&on	and	in	collabora&on	with	the	stakeholders.	Microbial	consor&um	(Kiplant	All-
Grip)	was	 rhizosphere	 inoculated	ader	planta&on.	 Soil	microbial	 assessment	was	based	
on	PLFA	profiles	for	microbial	groups.	Phosphate	solubiliza&on	and	phytate	degrada&on	
were	assessed	in	selec&ve	media,	and	indol	ace&c	acid	(IAA)	produc&on	was	determined	
by	 spectrophotometry.	 Plant	 mineral	 composi&on	 was	 assessed	 using	 ICP.	 Chlorophyll	
concentra&ons	 and	 leaf	 stress	 response	 index	 (PRI)	 were	 determined	 with	 a	 PolyPen.	
Fruit	produc&vity	was	determined	based	on	the	commercial	tomato	produc&on.	
In	figures,	bars	are	means	±	sd	and	p-levels	indicate	significance	results	of	t-test.	

Microbial	consor8um	

Kiplant	 All-Grip	 is	 a	 biofer8lizer	 composed	 of	 beneficial	
bacterial	strains	(one	Bacillus	sp.,	and	two	Pseudomonas	sp.)	
working	 as	 a	 team,	 with	 ability	 for	 P	 solubiliza8on,	 organic	
maJer	 mineraliza8on,	 extracellular	 enzyme	 produc8on	
(phosphatases,	phytases,	esterases,	etc.)	and	phytohormone	
produc8on	(IAA).	

Plant	roots:	an	interface	for	team	work	

0	

100	

200	

300	

400	

500	

Total	microorganisms	 Bacteria	 Fungi	

P
L
F
A
	(
n
m
o
l/
g
	s
o
il
	D
W
)	

Soil	microbial	biomass	

Control	 All-Grip	

p	<	0.05																															p	<	0.05																													p	<	0.05	

1.E+05	

2.E+05	

3.E+05	

4.E+05	

5.E+05	

6.E+05	

7.E+05	

Organic	P																			
(phytate)	

Inorganic	P												
(Tricalcium	P)	

S
o
lu
b
il
iz
in
g
	b
a
ct
e
ri
a
	(
cf
u
/
g
)	

P	solubilizing	bacteria	
Control	 All-Grip	

P	<	0.05	

+	15	%	

50.0	

60.0	

70.0	

80.0	

90.0	

100.0	

110.0	

120.0	

130.0	

Control	 All-Grip	

P
ro
d
u
c8
v
it
y
	(
%
)	

Produc8vity	increase	in	tomato	
	(n	=	8	trials)	

+8%	

0	

1	

2	

3	

4	

5	

Control	 All-Grip	

N
	i
n
	l
e
a
v
e
s	
(g
/
1
0
0
g
)	

Nitrogen	leaf	concentra8on	

+58%	

0.0	

0.1	

0.2	

0.3	

0.4	

0.5	

0.6	

Control	 All-Grip	

P
	i
n
	l
e
a
v
e
s	
(g
/
1
0
0
g
)	

Phosphorus	leaf	concentra8on	

+104%	

0	

10	

20	

30	

40	

Control	 All-Grip	

Z
n
	i
n
	l
e
a
v
e
s	
(m

g
/
k
g
)	

Zinc	leaf	concentra8on	

Reference	 All-Grip	

High	indole-3-ace&c	acid	(IAA)	
produc&on	(>	20	µg/ml)	

Zn	2+	

N	

0	

5	

10	

15	

20	

25	

30	

35	

40	

Control	 All-Grip	

P
L
F
A
	(
n
m
o
l/
g
	s
o
il
	D
W
)	

Arbuscular	mycorrhizal	fungi	(AMF)	
biomass	

P	<	0.05	

40	

42	

44	

46	

48	

50	

52	

Control	 All-Grip		

S
P
A
D
	u
n
it
s	

SPAD	
P	<	0.05	

0.090	

0.092	

0.094	

0.096	

0.098	

0.100	

0.102	

Control	 All-Grip	

P
h
o
to
ch
e
m
ic
a
l	
R
e
fl
e
ct
a
n
ce
	

In
d
e
x
		
(P
R
I)
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Biofer8lizers	can	boost	crop	produc8vity	while	taking	care	of	the	soil	


