
FROM DIRECTOR’S DESK
•	 65th	RAC	meeting

NEW R&D PROJECTS INITIATED

•	 Amino	adhesive	blended	with	soya/tannin	for	panel	products	to	minimize	
formaldehyde	emission.	PI:	Ms.	Sujatha	D

•	 Investigating	the	performance	of	glyoxal	resin	to	produce	wood	panels.	PI:	
Dr.	B.	S.	Mamatha	

•	 Assessment	of	consumption	of	wood	by	plywood	industry.	PI:	Sh.	Prakash	V
•	 Evaluation	 of	 preservative	 treatment	 protocol	 on	 bamboo	 species	 for	

construction	applications.	PI:	Dr.	Narsimha	Murthy	
•	 Effect	 of	 inorganic	 additives	 in	 amino	 resin	 on	 the	 bond	 quality	 and	

formaldehyde	emission	of	plywood.	PI:	Dr.	Ranjana	Yadav
•	 Comparative	study	on	Formaldehyde	emission	level	in	wood-based	panels	

using	different	test	methods.	PI:	Dr.	B.	S.	Mamatha

IPIRTI RESEARCH UPDATE

•	 Protection	and	preservation	of	wooden	artifacts
•	 Copperized	Karanj	 seed	 (Pongamia	pinnata)	oil	 extractive	 as	 a	protective	

measure	in	Plywood	Manufacture

EXTERNAL REPORTS

•	 Particleboard	and	MDF	panels	made	from	a	mixture	
of	 wood	 and	 pinecones:	 Resistance	 to	 decay	 fungi	
and	termites	under	laboratory	conditions

•	 Fungus	wars:	basidiomycete	battles	in	wood	decay
•	 Lignin	 degradation:	 microorganisms,	 enzymes	

involved,	genomes	analysis	and	evolution

IPIRTI NEWS

•	 Virtual	interactive	lecture-cum-training:	SD	
•	 IAWS	meeting
•	 Independence	day

KNOWLEDGE CORNER

•	 Wood	degradation

IPIRTI SERVICES
•	 Testing	facilities	at	IPIRTI



DIRECTOR'S DESK

Dear	all,

The	Research	Advisory	Committee	(RAC)	plays	a	key	role	 in	guiding	R&D	activities	of	 the	 institute	and	
reviewing	the	ongoing	activities	of	the	Institute.	The	65th	RAC	meeting	of	IPIRTI	was	virtually	convened	
on	30.07.2021	to	review	research,	training	and	other	activities	of	the	Institute.	The	meeeting	was	chaired	by	
Shri	Sajjan	Bahajanka,	Chairman,	RAC	IPIRTI.	RAC	members	include	representations	from	Government	
of	India,	State	Forest	Departments,	Industry,	Bamboo	Mission,	Research	Institutes,	National	Standard	Body	
and	Universities.	

	 In	 2020-2021,	 Institute	 has	 completed	 19	 research	 projects	 and	 trained	 457	 personals	 in	 6	 short	 term	
courses	mainly	related	with	development	of	wood	composites	from	non-forest	resources.	Further,	Institute	
has	received	one	Patent,	tested	467	samples,	modified	14	BIS	standards,	conducted	4	meetings/seminars	and	
published	13	extension	materials.		

Seven	new	proposals	were	put	up	for	the	review	of	RAC	after	the	deliberation	in	Internal	Research	Committee	
(IRC)	internal	review.	Six	proposals	were	finally	approved	by	RAC.	This	bulletin	brings	brief	synopsis	of	new	
proposals,	in	addition	to	research	updates	and	external	reports	related	with	degradation	and	protection	of	
wood	and	panel	products	against	abiotic	and	biotic	deterioration	agents	which	are	very	critical	for	ensuring	
the	long	life	of	the	wood	products.		
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NEW PROJECTS INITIATED

1. Amino adhesive blended with soya/tannin for panel products to minimize formaldehyde emission. 
PI: Ms. Sujatha D

Since	risks	of	emission	of	formaldehyde	from	pressed	wood	products	are	
more	where	bonding	agent	is	amino	formaldehyde	resin,	many	countries	
are	 putting	 restrictions	 on	 manufacture	 of	 such	 resin.	 Even	 where	
such	resins	are	being	manufactured	and	used	 for	bonding	wood,	 lot	of	
care	 is	 being	 taken	 to	minimize	 residual	 formaldehyde	 in	 the	 product	
otherwise	 finished	 products	 are	 being	 coated	 or	 overlaid	 to	 minimize	
emission	 of	 formaldehyde	 from	 the	 products.	 Hence	 an	 approach	 to	
develop	 various	 amino	 resin	 systems	 by	 incorporating	 biomaterials	 or	
scavengers	to	minimize	the	formaldehyde	emission	level	 from	plywood	
and	particleboard	 to	 comply	with	 the	 international	 standards	 is	 always	
continued.	In	this	project,	the	renewable	materials	like	soya	and	tannin	
will	be	explored	to	minimize	the	formaldehyde	emission	level	from	wood-
based	panels.	

2. Investigating the performance of glyoxal resin to produce wood panels. PI: Dr. B. S. Mamatha

Studies	have	shown	substituting	formaldehyde	partially	or	 totally,	 in	applications	as	a	crosslinking	agent	 in	
natural	wood	adhesives	such	as	tannin-based	adhesives,	lignin-based	adhesives	and	protein-based	adhesives.	
Work	has	been	conducted	to	prepare	urea-based	amino	resins	by	choosing	glyoxal	to	substitute	formaldehyde	
partially	or	 totally	 as	wood	adhesive	 for	plywood	and	particleboard.	Though	glyoxal	 is	nontoxic	 and	non-
volatile,	it	is	also	much	less	reactive.	The	information	on	glyoxal-based	resins	application	for	wood	adhesives	
and	resins	is	very	limited.	This	study	aims	using	glyoxal	to	substitute	formaldehyde	and	to	evaluate	the	effects	
of	the	presence	of	the	two	aldehyde	groups,	which	can	lead	to	the	production	of	pre-polymer	chains	(glyoxal–
urea	or	glyoxal	lignin/tannin)	

3.  Assessment of consumption of wood by plywood industry. PI: Sh. Prakash V

Generating	data	on	 the	wood	consumption	 in	a	plywood	unit	helps	 in	setting	up	 the	optimum	number	of	
plywood	mills	that	can	be	accommodated	in	a	given	geographical	area	with	respect	to	the	available	raw	material	
and	it	also	assists	in	planning	the	production	activities	in	an	optimal	manner	with	respect	to	the	raw	material.	
This	data	also	helps	in	decision	making	regarding	the	expansion	of	plywood	mills	or	increasing	the	production	



capacity	of	the	existing	mills	in	a	given	geographical	area,	 it	also	asssits	in	planning	plantation	activities	by	
farmers	and	forest	department	to	achieve	the	objectives	of	their	work	plans	so	that	these	industries	shall	not	
starve	for	raw	materials	and	their	production	shall	not	be	hampered	in	terms	of	plant	capacity	utilization	or	
quality	of	products.	The	main	objectives	of	the	study	is	to	scientifically	collect	the	updated	data	in	the	current	
scenario	on	the	wood	raw	material	consumption	by	plywood/veneer	industries	of	India	and	estimate	the	timber	
consumption	in	plywood	industry.

4. Evaluation of preservative treatment protocol on bamboo species for construction applications. PI: 
Dr. Narsimha Murthy	

Bamboo	 is	 a	 natural	 material	 of	 organic	 origin.	 Without	 any	 protective	
treatment	 its	durability	 is	 less	 than	five	years.	The	presence	of	 starch	makes	
it	more	 attractive	 to	microorganisms.	 Biological	 degradation	 can	 affect	 the	
usage,	strength,	utility	and	value	of	the	bamboo/bamboo	product.	Treatment	is	
absolutely	necessary	when	bamboo	is	used	as	a	structural	member	where	safety	
is	of	major	concern.	Also,	frequent	replacement	would	be	time-consuming	and	
involve	costly	labour.	Due	to	lack	of	data	on	retention	of	preservative	chemical	
treatment	schedules	on	different	bamboo	species	 for	different	constructions	
applications	 were	 not	 available.	 Hence,	 it	 is	 very	 much	 needed	 to	 develop	
proper	 data	 on	 treatment	 schedules	 for	 different	 bamboos	 species	which	 is	
very	much	helpful	 to	 the	consumer	 to	assure	 the	 treatment	 time	 to	achieve	
the	good	enough	retention	of	the	preservative	chemical	for	proper	utilization	
of	 bamboo	 for	 construction	 applications.	This	 project	 aims	 to	 optimize	 the	
process	 parameter	 of	 treatment	 and	 study	 the	 retention	of	 the	preservative	 chemical	 for	 different	 bamboo	
species;	and	to	study	the	correlation	between	bamboo	culm,	wall	thickness	and	treatment	duration.

5. Effect of inorganic additives in amino resin on the bond quality and formaldehyde emission of ply-
wood. PI: Dr. Ranjana Yadav

A	variety	of	resin	properties	can	significantly	improve	their	performance	as	wood	adhesives	by	the	addition	of	
additives,	which	are	lower	in	cost.	The	aim	of	this	research	work	is	to	investigate	the	potential	of	using	different	
inorganic	additives	in	amino	resin	adhesive	in	plywood	manufacture	and	determine	its	effects	on	the	physical,	
mechanical,	and	thermal	properties	of	plywood,	as	well	as	on	the	free	formaldehyde	emission	of	panels.

6. Comparative study on formaldehyde emission level in wood-based panels using different test 
methods. PI: Dr.B.S.Mamatha	

Volatile	 organic	 compounds	 such	 as	 the	 formaldehyde,	 are	 emitted	 from	wood	 and	wood	based	materials	
in	both	building	materials	 and	consumer	products.	This	 emission	often	poses	 a	 threat	 to	 the	 environment	
safety	and	human	health.	For	quality	 supervision	and	 inspection	of	products,	 the	 study	of	 risk	assessment	
of	formaldehyde	emissions	from	different	products	is	needed.	The	different	standard	methods	with	different	
procedures	 in	 different	 regions	 always	 make	 difficult	 for	 researchers	 and	 manufacturers	 to	 compare	 and	
understand	the	results	of	each	other.	This	work	is	an	effort	to	focus	on	the	formaldehyde	emission	characteristics	
of	wood	based	panel	products	with	reference	to	the	correlations	between	the	methods	of	Indian	standard	tests.	



IPIRTI RESEARCH REPORT

•	 Copperized	Karanj	seed	(Pongamia	pinnata)	oil	extractive	as	a	protective	measure	in	Plywood	Manufacture

Green	 plants	 are	 rich	 surces	 of	 naturally	 occurring	 pesticides	 or	 fungicides	 that	 can	 be	 utilized	 in	 varous	
ways.	The	 objective	 of	 this	 study	 was	 to	 incorporate	 these	 naturally	 and	 abundantly	 occurring	 pesticides	
into	plywood	and	evaluate	its	performance.	Therefore	an	attempt	was	made	to	develop	an	eco-friendly	green	
preservative	using	naturally	available	plant	 resources	with	high	 toxicity	 to	wood	destroying	organisms	and	
low	 toxicity	 to	humans.	Copper	was	 incorporated	 into	Karanj	 seed	extractive.	 12	mm	plywood	 samples	 at	
different	concentration	(0.5	to	5%)	of	preservative	were	manufactured	by	using	copperised	karanj	extractive	as	
a	glue	line	poisoning.	These	samples	were	evaluated	to	find	out	the	effectiveness	as	wood	preservatives	against	
termites	and	wood	borers.	From	the	results	obtained	in	this	study	it	can	be	concluded	that	3%	concentration	of	
the	preservative	can	be	utilized	in	plywood	manufacture	which	can	resist	against	wood	borers.	Concentrations	
above	3%	of	the	preservative	interfere	with	the	bonding	properties	of	the	resin	giving	it	comparatively	inferior	
glue	bonding.	The	result	of	MoE,	MoR	test	at	2%	and	3%	concentrations,	when	compared	with	Marine	and	
Shuttering	grade	plywood	show	satisfactory	limit	of	acceptance.	

The	complete	details	are	available	in	IPIRTI	Research	Report	No.	184,	“Copperized	Karanj	seed	(Pongamia	
pinnata)	oil	extractive	as	a	protective	measure	in	Plywood	Manufacture"	by	Riya	Tudu	and	Co-workers.	



RESEARCH UPDATE

•	 Protection and preservation of wooden artifacts

The	main	natural	enemies	of	wood	are	fungus,	termites,	wood	boring	beetles,	carpenter	ants	etc.,	Besides	this	
weathering	elements	such	as	temperature,	rain	and	the	ultra	violet	rays	can	also	damage	the	wooden	structures	
and	artifacts.	 Scientist	 from	IPIRT	have	provided	 treatment	 to	protect	 and	preserve	41	wooden	 sculptures	
carved	out	from	fallen	trees	of	Mango,	Eucalyptus,	Neem	and	Jamun.	These	trees	were	more	than	250-year-
old	 and	 the	 sculptures	were	 carved	 by	 different	 artisans	 from	 across	 the	 country	 and	 installed	 in	 famous	
Lalbagh	botanical	garden	Bengaluru.	The	institute	has	also	developed	protocol	to	maintain	the	sculptures	from	
biological	degradation.	The	project	was	sponsored	by	Department	of	Horticulture,	Karnataka	Government.	Dr.	
Narasimhamurthy,	Head	of	the	Division,	Biology	and	his	team,	carried	out	the	project.



EXTERNAL REPORTS

•	 Particleboard and MDF panels from a mixture of wood and pine cones: Resistance to decay fungi and 
termites under laboratory conditions :

Particleboard	and	medium	density	fiberboard	(MDF)	panels	were	produced	using	stone	pine	(Pinus	pinea)	cones,	
which	were	mixed	with	either	wood	particles	or	fibers	from	pine	and	beech	wood	at	various	ratios.	Specimens	
from	the	panels	were	subjected	to	AWPA	E10-06	soil-block	tests	using	two	brown-rot	fungi,	Gloeophyllum	
trabeum	and	Postia	placenta	and	two	white	rot	fungi,	Trametes	versicolor	and	Pleurotus	ostreatus	for	12	weeks.	
Specimens	were	 also	 subjected	 to	 subterranean	 termites,	Coptotermes	 formosanus,	 according	 to	 the	 JIS	K	
1571	standard	test	method	for	3	weeks.	Pinecone	material	 in	the	furnish	had	no	considerable	effect	on	the	
decay	resistance	of	particleboard	and	MDF	specimens	subjected	to	the	brown-rot	fungi;	however,	mass	losses	
in	the	specimens	exposed	to	the	white-rot	fungi	were	gradually	decreased	as	the	pinecone	ratio	in	the	furnish	
increased.	No	 increased	 resistance	was	observed	 in	 the	 specimens	 exposed	 to	 the	 termites.	 In	 some	 cases,	
the	specimens	containing	pinecone	furnish	had	greater	mass	losses	compared	to	the	control	specimens.	Full	
paper	is	available	at	https://bioresources.cnr.ncsu.edu/resources/particleboard-and-mdf-panels-made-from-a-
mixture-of-wood-and-pinecones-resistance-to-decay-fungi-and-termites-under-laboratory-conditions

•	 Fungus wars: basidiomycete battles in wood decay

Understanding	 the	 mechanisms	 underlying	 wood	 decay	 basidiomycete	 community	 dynamics	 is	 crucial	
for	 fully	 understanding	 decomposition	 processes,	 and	 for	modelling	 ecosystem	 function	 and	 resilience	 to	
environmental	 change.	 Competition	 drives	 community	 development	 in	 decaying	 woody	 resources,	 with	



interactions	occurring	at	 a	distance,	 following	physical	 contact,	 and	 through	 specialised	 relationships	 such	
as	 mycoparasitism.	 Outcomes	 of	 combative	 interactions	 range	 from	 replacement,	 where	 one	 mycelium	
displaces	another,	 to	deadlock,	where	neither	combatant	captures	 territory	from	the	other;	and	a	spectrum	
of	intermediate	outcomes	(i.e.	partial	or	mutual	replacement)	lie	between	these	extremes.	Many	wood	decay	
basidiomycetes	coexist	within	a	resource,	in	a	complex	and	dynamic	community,	and	new	research	techniques	
are	focussing	on	spatial	orientation	of	interactions	in	3	dimensions,	as	opposed	to	historical	two-dimensional	
research.	Not	only	do	interactions	drive	changes	in	species	composition	and	thus	wood	decomposition	rate,	
they	also	may	have	industrial	applications	in	biocontrol	of	pathogenic	or	nuisance	fungi,	enzyme	production,	
and	in	the	production	of	novel	antifungals	and	antibiotics.	Altogether,	fungal	interactions	are	a	fascinating	and	
important	field	of	study.
https://www.sciencedirect.com/science/article/pii/S016606161830006X

•	 Lignin degradation: microorganisms, enzymes involved, genomes analysis and evolution

Extensive	research	efforts	have	been	dedicated	to	describing	degradation	of	wood,	which	is	a	complex	process;	
hence,	microorganisms	have	evolved	different	enzymatic	and	non-enzymatic	strategies	to	utilize	this	plentiful	
plant	material.	This	review	describes	a	number	of	fungal	and	bacterial	organisms	which	have	developed	both	
competitive	 and	mutualistic	 strategies	 for	 the	decomposition	of	wood	 and	 to	 thrive	 in	different	 ecological	
niches.	Through	 the	analysis	of	 the	enzymatic	machinery	engaged	 in	wood	degradation,	 it	was	possible	 to	
elucidate	different	strategies	of	wood	decomposition	which	often	depend	on	ecological	niches	 inhabited	by	
given	organism.	Moreover,	 a	detailed	description	of	 low	molecular	weight	 compounds	 is	presented,	which	
gives	 these	organisms	not	only	an	advantage	 in	wood	degradation	processes,	but	seems	rather	 to	be	a	new	
evolutionatory	 alternative	 to	 enzymatic	 combustion.	Through	 analysis	 of	 genomics	 and	 secretomic	data,	 it	
was	possible	to	underline	the	probable	importance	of	certain	wood-degrading	enzymes	produced	by	different	
fungal	organisms,	potentially	giving	them	advantage	in	their	ecological	niches.	The	paper	highlights	different	
fungal	strategies	of	wood	degradation,	which	possibly	correlates	to	the	number	of	genes	coding	for	secretory	
enzymes.	Furthermore,	investigation	of	the	evolution	of	wood-degrading	organisms	has	been	described.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5812493/



IPIRTI NEWS

•	 Virtual interactive lecture-cum-training

IPIRTI	 Bengaluru	 organized	 a	 virtual	 interactive	 lecture-cum-training	 on	 “Indoor	 concentration	 of	
formaldehyde	from	panel	products	and	its	impact	on	environment”	under	#AZADI	KA	AMRIT	MAHOSTAV	
initiative	on	26/07/2021.	Lecture	was	delivered	by	Ms	Sujatha	D.,	Senior	Scientist	IPIRTI	and	was	attended	by	
46	participants	from	wood-based	industries,	scientists	from	institutes,	faculty	and	students	of	universities.	

•	 General body meeting of Indian Academy of Wood Science (IAWS): 

General	body	meeting	of	Indian	academy	of	wood	science	was	held	on	
09/08/2021	at	conference	hall	of	Indian	Plywood	Industries	Research	
and	Training	Institute,	Bangalore.	Issues	related	to	the	IAWS	Journal,	
activities	of	IAWS,	filling	up	of	the	vacant	positions	of	IAWS	General	
body	and	membership	drive	of	IAWS.	

•	 Independence Day: 

IPIRTI	staff	and	students	celebrated	75th	Independence	Day	with	flag	hoisting	by	Dr	SS	Chauhan,	Director,	
IPIRTI.	The	winners	of	the	poster	competition	held	on	the	occasion	of	world	environment	day	were	awarded	
with	 the	 cash	 prize	 and	 plant	 sapling.	 IPIRTI	 staff	 also	 participated	 in	 rendering	 of	 the	National	Anthem	
of	 India	 at	 http://rashtragaan.in.	As	 suggested	 staff	 recorded	 the	 videos	 and	downloaded	 the	 participation	
certificates	and	send	it	to	though	WhatsApp	to	the	Ministry	for	compilation.



KNOWLEDGE CORNER

Wood Degradation

•	 Wood
	
Wood	is	the	network	of	tough,	fibrous	structural	tissue	under	the	bark,	which	makes	up	the	tree.	The	primary	
function	is	to	support	the	tree	and	secondarily	it	enables	the	transfer	of	water	and	nutrients	to	growing	tissues	
and	leaves.	It	is	a	solid	material	derived	from	woody	plants,	such	as	trees	and	from	shrubs.	It	is	a	heterogeneous,	
hygroscope	and	cellular	material.

•	 Wood degradation
	
Wood	degradation	is	nothing	but	any	change	in	the	structure	or	properties	of	wood	material	caused	by	physical	
mechanical	and	biological	agencies.	Two	agent’s	abiotic	and	biotic	cause	wood	degradation.	

•	 Abiotic degradation of wood

The	factors	such	as	thermal,	radiation,	water,	sand,	drying	along	with	non-weathering	factor	such	as	chemicals	
will	cause	the	degradation	of	wood	and	this	is	termed	as	abiotic	degradation	of	wood.	

•	 Biotic degradation of wood

If	 the	process	of	wood	degradation	 is	 caused	by	biological	 agents	 then	 it	 is	 termed	as	bio-deterioration	or	
biodegradation	and	there	are	three	major	group	of	agents	responsible	for	this	process	mainly	fungi	and	bacteria,	
insects	and	marine	borers.	Fungal	decay	takes	place	where	moisture	content	is	always	available	in	wood	whereas	
bacteria	decay	takes	place	mostly	in	water	logged	and	aquatic	conditions.	Insects	such	as	termites	and	borer	has	
ability	to	infest	living	wood	to	fully	dried	timber	and	in	marine	conditions,	marine	borers	and	fouler	are	main	
agents	of	wood	decay	and	degradation.	
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