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Ratanpur	region	
many	of	the	ancient	terraces	lay	barren	and	vulnerable	to	erosion		

largely	due	to	rural	depopula3on	



Paddy	rice	terraces	lay	barren	due	to	exodus	of	
work	forces	



The	lady	farmers	maintain	kitchen	gardens	



Main	objec3ves	

	
•  erosion	control,	land	slide	protec3on	
•  water	reten3on	
•  biodiversity	preserva3on	
•  soil	organic	mater	increase	

•  carbon	sequestra3on	

•  increase	of	economic	produc3vity	
•  development	of	new	forest	products	
•  crea3on	of	jobs	in	the	village	



the	link	between	all	objec3ves	are	trees	
crea3ng	forest	garden	



Beside	fruit,	nut,	fodder	&	food	trees,	trees	for	
new	processed	agro-products	were	selected	

Cinnamon	 Mulberry	

Essen3al	oils	 Fruit,	fodder,	silk	 Parfume,	fodder,	
3mber	

Michelia	Champaca	

furniture	

Pawlonia	



How	to	transform	good	ideas	into	self	
sustaining,	mul3pliable	systems?	



Relate	local	and	global	climate	change	
	

climate	change	is	a	global	problem	affec3ng	local	condi3ons	
climate	change	needs	local	solu3ons	with	global	impact.	



90	kg	CO2	per	year	 90	kg	CO2	per	700	km	

at 130 g CO2 per km 

CO2-Certificates 

10 year average of a cinnamon tree in Nepal 



forest	garden	
850	mixed	trees	

11.5	ton	CO2	per	year	

40	people	in	Nepal	
8	people	in	India	

1	person	in	Germany	
=	11.5	t	CO2	

ca. 500 mixed trees per ha in Nepal 
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Make	the	carbon	cycle	visible		

demonstrate	the	carbon	content	of	a	tree		
by	transforming	biomass	into	biochar	



Eupatorium	–	main	feedstock	for	biochar	produc3on	in	Ratanpur	is	an	
invasive	shrub	species	also	called	„forest	killer“	



flame	curtain	pyrolysis	of	Eupatorium	feedstock	



Produc3on	of	800	l	biochar	takes	2	to	3	hours	



1	ton	of	dry	biomass	becomes	200	kg	of	stable	carbon		
instead	of	returning		1.8	ton	CO2	to	the	atmosphere		

200	kg	C		 1	ton	of		
dry	biomass	

carboniza3on	

1.8	ton	CO2		decompos3on	1.1	ton	CO2		



Turn	local	waste	streams	into	opportuni3es	

Charging	biochar	with	cow	urine	makes	an		
organic	fer3lizer	



cow	urine	quenched	biochar	



organic	biochar	based	fer3lizer	
21	field	trials	–	13	crops	

Average	yield	increases	of	(A)	urine-biochar	+	compost	treatments	compared	to	urine	+	
compost,	(B)	NPK-biochar	compared	to	NPK	only,	and	(C)	urine-biochar	compared	to	NPK	
only	or	to	NPK-biochar.	Yield	increases	are	given	as	the	absolute	percentage	increase	above	
the	control	yield	value.	The	bars	show	means	and	standard	devia3on.	The	red	colored	
columns	indicate	primary	trials,	the	blue	columns	village	trials.		

+	20%	±	5.1%		

+	123%		±	76.7%		 +	103%		±	12.4%		



Organic	biochar	fer3lizers	accelerate	growth	
and	improve	soil	fer3lity	
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Apply	the	2	l	biochar	charged	with	cow	urine	and	compost	
to	plant	new	trees	or	crops	



and	links	to	the	global	community	

Plan3ng	of	trees	united	the	village	farmers	



10,000	mixed	trees	planted	in	the	first	year	



water	reten3on	pits	for	young	tree	irriga3on	



Tree	nursery	



CO2-credits	linking	global	and	local	development	

•  tree	saplings	(max.	200	per	family)	
•  planta3on	ac3vi3es	(pit	digging)	
•  water	reten3on	pit	
•  irriga3on	pipe	
•  par3al	fencing	
•  tree	nursery	
•  prime	per	tree	if	>80%	tree	survival	

for	first	three	years	

CO2-credits	pay	for	



•  89	farmer	families	planted	a	total	of	>	25,000	mul3	
species	trees	on	their	private	land	

•  Annual	intercropping	on	40%	of	established	forest	gardens	
•  Each	tree	was	planted	with	2	liters	of	cow-urine	enhanced	

biochar	totaling	50,000	liters	of	biochar	(app.	10	t	biochar	
with	an	equivalent	of	36	t	of	CO2)	

•  26	water	reten3on	pits,		
•  6.8	km	irriga3on	pipes	

Ratanpur	Agro-forestry	2015-2017	



First	year	survival	rate:	57%	



Working	with	psychologists	to	creat	social	models	
that	improve	success	rates:	Triade	System	



2end	year	survival	rate	with	Triade	System:	86%	

Bandipur	



forest	garden	aper	one	year	
banana,	paulownia,	cinnamon,	michaelia	and	black	len3l	

	1	year	before	



Forest	garden	aper	one	year:	cinnamon,	michaelia	and	ginger	

Success	is	the	most	convincing	argument	



Carbon	inputs	per	ha	and	a	(10	year	average)	

500	mixed	trees	=		
3.1	t	C	from	woody	biomass	à	wood	+	biochar	
3.5	t	C	from	leaves	à	mulch	+	animal	feedà	compost	
5.5	t	C	from	understory	cropping	à	food,	mulch,	animal	feed,	roots	

à	compost			
	
à ±	11	t	C	ha-1	a-1	input		
Assuming	that	30%	of	the	total	annual	C	input	is	maintained	via	
biochar,	compost,	urine,	mulch	and	exudates	as	SOM,	a	theore3cal	
SOM	increase	of	6	t	ha-1	a-1	or	0.15	%	SOM	a-1	would	not	be	unlikely.		
	

Which	we	hope	to	demonstrate	within	the	next	decade.		



global	climate	effects		
of	local	climate	ac3on	(e.g.	forest	gardens)		

•  The	25,000	garden	trees	sequester	a	minimum	of	400	t	CO2eq	per	year	(not	
coun3ng	SOM	increase)	

	

•  Offset	the	CO2-footprint	of	34	Germans	on	50	ha.		
•  Current	offset	value:	US$	14,000	(at	US$	35	per	t	CO2)	
	
•  Main	tree	products:	fruits,	nuts,	medicine,	essen3al	oil,	silk,	perfume,	honey,	

3mber,	animal	fodder		
•  Annual	crop	values	(aper	five	years)		>	US$	250,000	

•  SOM	increase,	biodiversity,	erosion	control,	water	reten3on	are	added	values	



www.ithaka-institut.org 


