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ing papers have been considered as the important media to spread the message

«es. cqually important s a packaging material and other use
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Paper is categorized into two categories-cultural (printing and writing paper) and

industrial (packing and wrapping paper and boards}. Cultural paper accounts for 60 per
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e greater part of the

the total societal demand and 40 per cent as industrial. The gr
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[hree mujm’ factors, viz.. the degree of literacy, the growth of the industrial sector

nd the role of mass media. influence the demand for paper and paperboards, and account

for its wide varicties.

Pulp is a dry fibrous material prepared chemic ally or mechanically by separating
fibres from wood, fibre crops or waste paper. Puip can be either fluffy or formea into
thick sheets. The latter form is used if the pulp is to be transported from the pulp mill to
a paper mill. Pulp shipped and soid as pulp (not proce ssed into paper in the same [acility)

is referred 10 as market pulp. When suspended in water the fibres disperse and become

more pliable. This puip suspension can be laid down on a screen 1o form a sheet of paper,

| this is the primary use for wood puip. Wood puip is the most commeon material used

and this 18 i

paper. The timber rescurces used 10 make wood pulp are referred to as

o make

pulpwood. Wood pulp is obtained from soltwood trees such as spruce. pine, fir, larch

and hemeock. and hardwoods. such as, cucalypt, aspen and birch.
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Was introduced in India in early 1905. Since then the raw material for the paper industry
underwent a number of changes and over a period of time, besides wood and bamboo,

i

hon-conventional raw materials have been developed for use in the papermaking.

Ihe Indian pulp and paper industry at present is very well developed and established
Now, the paper industry is categorized as forest-based, agro-based and others (waste
paper, secondary fibre, bast fibers and market pulp).

Growth of paper industry in India has been constrained due to high cost of
production caused by inadequate availability and high cost of raw materials, power cost
and concentration of mills in one particular area. Government has taken several policy

measures 1o remove the bottlenecks of availab ility of raw materials and infrastructure

development. For example, to overcome short supply of raw materials, duty on pulp and
waste paper and wood logs/chips has been reduced.

1.2 OEHEC TIVE

er m—idmg this unit you would be able 10:

I identify the raw material used in pulp and paper industry
txplain the importance of non- wood resources tor paper making

ldentify various species of bamboos and grasses used for making paper

A nujn mx” is a manufacturing facility that converts w cod chips or mhm plant_fibre

SO

o a thick fibre board which can he shipped 10 a paper mill for further

ssing. Pulp can be manufactured using mechanical, semi-chemical or fully chemical

T

methods tkraft and sulfite processes;. The finished product may be either blcached or

i-bleached, depending on the customer requirements.

20d and other plant materials used to make pulp contain three main components

—_
¥ R L R, ar=11 N O
LApart rom water) CELLUOSE

T papermaking), lignin (a three-dimensional

1er that binds the cellulose fibres together) and hemicelluloses, (shorter branched

ohydrate polymers). The aim of pulping is 1o break down the bulk structure of the

fibre source, be it chips, stems or other plant parts, into the constituent fibres,
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Chemical pulping achieves this by degrading the ligmn and hemicellulose inte small,

watcer-soluble molecules which can be washed away from the cellulose fibers without
depolymerizing the cellulose fibres {chemically depolymerizing the cellulose weakens
the fibres), The various mechanical pulping methods. such as groundwood (GW) and

rofiner mechanical (RMP) pulping, physically tear the cellulose fibres one from another.

he lignin remains adhering to the fibres. Strength is impaired because the fibres
may be cut. There are a number of related hybrid pulping methods that use a combination
of chemical and thermal treatment to begin an abbreviated chemical pulping process.
followed immediately by a mechanical treatment to separate the fibres. These hybrid
methods include thermomechanical pulping (TMP) and chemithermomechanical pulping
CIMP). The chemical and thermal treatments recuce the amount of energy subsequently

cquired by the mechanical treatment, and also reduce the amount of strength loss

suffered by the fibres.

1.3.1Preparation of fibre source
Fhe most common fibre source for pulp mills i¢ pulpweod. Other common sources are
bagasse and fibre crops. The first step in all mills using wood (trees) as the fibre source 18
10 remove the bark. Bark contains relatively few usable fibers and darkens the puip. The
emoved bark is burned, along with other unusable plant material, te generate steam 10
un the mill. Almost all wood is then chipped before it processed turther to free the fibers.
Removal of the bark is done in a harker (or debarker). The bark adhesion 1s about 3-5
i\g_fcm:' in the growing season (sumimer) and 2-3 tmes higher in the dormant season
(winter). The bark of frozen logs is even more difficult to remove.

I chamical pulp milis the bark is introducing unwanted contaminants as calciun,
silica and aluminum that are causing scaling and gives an extra load for the chemical
recovery svstem. Birch bark contains betulin, a terpenoid that easily makes deposits in a

pulp mull

i 4 PAPER FROM NON-WOOD

Non-wood fibers have 2 iong history as a raw material for papermaking. Hemp. ramie,

cotton and rag fibers have been used tor almost 2.000 vears and wood only started to

ac.m
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replace them when paper usage began accelerating about 200 years ago and textle fibers
out-priced themselves. Paper was first made in China in as early as 105 AD. It was
produced from old rags, fishing nets. mulberry bark and grass. For the following 1700
years paper was made exclusively from non wood fiber, It was in 1857 that the process
for pulping wood fibers and forming them into a paper web was invented. Wood was
quickly established as the primary source of fiber for papermaking, and today provides
some  90%  of the fibrous raw material  used in  the process.
In- 1970, the total worldwide capacity for production of non-wood plant fiber
papermaking pulp was only 76,22.000 metric tones out of a total papermaking pulp
capacity amounting to 11,35,32,000 metric tones. This amount represented only 6.7% of
the total. However, since that time, there has been a dramatic increase in non-wood plant
fiber pulping capacity. In 1993, total papermak:ng pulp capacity based on utilizing non-
wood plant fibers amounted 10 2.07,36.,000 metric tones, or 10.6 per cent of the total. By
1998. it is projected that non-wood papermaking pulp capacity will reach 2.33,71,000
metric tones. or 11.2 per cent of the total. During the period from 1988-93, non-wood
papermaking pulp capacity gained an average of 6% annually, or three times as fast as

papermaking wood pulp capacity at 2% annually.

america and North America are st relatively small players. Nonwood sources for
pulping are rags, bagasse. hemp, esparto grass, rye grass, ramie, bamboo, flax. wheat
straw/, kenaf, reed, rice straw and cotton linters. there is a lot of potential 1o upgrade what
s presently considered state-of-art technology in straw pulping. It is now known that the
raw material must be as clean and uniform as possible and the residue should be used 1o
gencerate energy. For medium and linerboard production, an alkaline process, sodium
ydroxide possibly with oxygen to improve yicld. seems feasible. A mixture of recycled
fiber and straw will most certainly be the main raw material for al] corrugated medium
production in future. For high quality linerboard up to 25% straw pulp, has proved to be
accetable.

Bleahed non-wood fibers are an excellent raw material for printing papers, providing up

to 50%

o of the fiber furnish. and can also be used for tissue and board production. Since

wheat straw or similar crops do not have an ideal fiber composition compared to wood
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Ghers for papermaking, these fibers are still regarded as s filler pulp. Other annual fibers

ering qualities. In Central Europe, elephant grass bas a

1

| planted on agricultural land, and e¢lephant grass and popular plantations are

» seen as 4 future raw material for pulp & paper production. Professor Rudoif Patt at

£1

the University of Hamburg has clearly shown that ¢ ~lephant grass is the best nonwood raw

material known today for papermaking fiber. Its pulping respense is found to be excellent
and its  papermaking propertics maten those of fast-growing hybrid aspen.

izescarchers have proved that any 17::}'\‘1«:- of paner,
X 2 X i

;Aza;“a:::rm;md or reconstituted panc

can be produced by properly sei ; the appropriaie mixture of non-wood fibers
appropriate pulping processes. i circumstances demand, all grades can b

aroduced without any addition of wood pulp. In fact, some grades are already beimng

oduced with 100% non-wood plant. fibers. On a

basis, the futurc

]
VA AL

ble non-wood plant fibers for production of papermaking isar reality indeed. With

more than 90 million metric tones

~

W cereal straw being available, more than 4 nullion
bagasse, I million tones of seed grass straw. 28 million tonne of gram sorghum

alks. and the exciting potential for kenal, certamnly these raw materials should b€

~onsidered. at least as supplementary raw materials for paper-making pulp. especially in

cuch  areas where the cost © ¢ wood has scen a rather steep escalation
By a wide margin. the leading non-we bed plant fiber ently tn use is straw, foliowe d by
bagassc and bamboo. During 1993, total capacity of producing straw pulp worldwide was

9 566 million tones, with China having 2 share 88 per cent. followed by India with 3 per

cent share. In the same vear. worldwide bagasse pulping capacity was 2.984 million

cones. Chine was again lcading the tabie with 18.9% share, followed by Indian share of
17 16%. The worldwide bambeo pulping capacily in 1993 were 1.483 million tones.

India being the leading country with 44.76% share. pushing China to second place with
749, shere. However. both China and Thailand are increasing their bamboo pulp
sroduction at a rapid rate. Perhaps the greatest relative untapped bamboo forests are in

Myanmar, but presently only 20.000 tonnes of bamboo pulp are being made

annually. Therefore, the potential for long fiber pulp production in Myanrnar 1s Very

preal. Since the counlry 1§ opening to foreign investment, we may see some major

activities there in the future. The largest capacity for producing pulp from miscellancous




©Uttarakhand Open University hitp//uou.ac.in

non-wood plant fibers 1s also concentrated in China with more than 85% of total world

Major World Producers of Non-wood Pulp

S{l‘ﬂumry ?Capacity (Million tones) ’% of total ﬁ_?
[Chin: 152 171% ]
2.0 9% f
0.3 1% |
0.3 1% }
0.3 1% |
10.3 1% |
0.2 1% ’
{ Fhailand 0.2 1% |
[C %vﬁm‘v‘ 0.2 1%
| Brazil 0.2 1% j
{10~ Country Total [19.2 90% “
' 21.3 100% |
f otal Hfﬂr!d | , !

Although, India was not the first to use bagasse as a source of paper-making raw

materials, the Tamil Nady Newsprint and Papers Limited (TNPL) is heid up as an

¢xample 1o the world, as to what car, be achieved using 80-100 % annua) fibers 10 make
commercial grades of paper. Earlier last year, TNPL succeeded in making 160% bagasse
based newsprint. The most common non-wood fiber used in papermaking 1s straw

accounting for some 47% of total production in 1993. Next largest source was bagasse at

2% anid bamboo at 6%,

1.5 RAW MATERIALS

Probably half of the Uber used for paper today is obtained from w nwd lh 1t hak

purposely harvested. The remaining material is gathered from wood fiber from

:cycled newspaper, some vegelable matter, and recycled cloth. Coniferous

. Such as. spruce and fir, u

| for papermaking because the cellulose

in the pulp of thes

se species are longer than the hardwood species, therefore used

T stronger paper. These trees are called ‘softwood" by the paper industry. Deciduous

aees {such as. poplar and elm) are called "hardwood." Because of i Increasing demand fc
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saper, and improvements in pulp processing technology, almost any species of tree can

noM b harvesied or paper

plant species other than trees are alse suitably for paper-making. ln

areas where significant {erests are lim ited in composition and area, bamboo has been

" ———————; [V S -3 e R ETh 1t b
used {or paper pulp, HKE Siraw diG sugargane. riox, ne

used for textiles and rope making, bu

cigarette paper is made from ax.

¢ e s——— ] |
A OLLOn (ill'-.l' i

nen rags are used in fine-grade papers m aking, such as, letterhead

and resume paper. and for currency notes and security certificates. The rags arc usually
ttings and waste from textile and garment mills. The rags must be cut and cleaned,

sailed. and beaten before these are usea by the paper rriil

materials used in paper manufacturing include bleaches and dyes, fillers,

clay, or titanium oxide, and 31Zings. such as resin, gum, and starch.

1.5.1 Wood Resources

'he paper and pulp industry draws its raw m sierial requirements mostly from the
qatural and planted forests. Wood occupies a position of pre-eminence as a raw ruate erial
for paper making. [n the past. the paper and puip industry used softwood conifers, which
have been most economical and ideal species for paper making

Non-waood fibres. Agricultural residues (bamboo, bagasse, strav retc.) form another

2
source of raw materials for pulp as subsidiary source of waste paper. The use of waste
paper is quite substantial in the 1 najor producing areas of the world. It is the principal raw

material, particularly in some packaging grades of paper and paperboards. The material
furnishes asout 235 per cent of the total requirements of the paper and pulp industry in the
developed sountries. In the developing countries the amount of waste paper available for

nulp manutacturing 1s relatively insignificant

{ cader corporates in the paper industry are “Rirlas, Thapars. Somanis and ! Jangurs’
Ihese four groups account for nearly half of the organized sector’s production. © f paper

it India. These corporate piants paper-manuiacturing plant species with fully indigenous

know-how and machinery. They are expected to case the burden on the conventional raw

materials as they will be using waste paper. rags. agricultural residues, etc.

ac
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Utilization:

I'he non-wood fibres are by important raw materials for paper

making in India. The present pattern of utilization of various pulpable raw materials
reflects to great extent the peculi

lar endowment of natura] resources in the country. While
wood is the principal fibrous raw material in all the leading paper manufacturing
coumries, the non-wood fibres constitute the principal source of supply to the Indian
paper industry. Bamboo alone mee over 8U per cent of the tota] requirements of the raw

material for paper and pulp. The consumption of bagasse

s 8rass, jute, straw. wasle paper
and rags is also expanding with about 20 percent contribution. Sticks, waste paper, rags,

CL.iL‘;!é_\'p’-, and other hard woods are alse N use.

1.6 PULP AND P, wmwu,nmg PLANTS  —

revolution has not d

Lcrcascd Jur use 01 jo

the Lum;:m

L‘(!)U‘ clS \\dS
predicted when computers began to appear in our homes and businesses. insiead.

the
demand for paper products has skyrocketed over the last 20 years. In the U S. alone, per
“apita consumption of paper and paperboard exceeds 800 pounds each year which place

us strain on forests that take decades to tecover. The increasing popularity of
MAMboo paper may help to decrease reliance on wood pulp in papermaking and offer
SOIMIE ¢

reliel to our remainin ng woodlands
he Chinese have been making paper from bamboo for over 1,500 vears bui

recent demand has grown considerably as consumers look for environmenis Iy {riendly
J‘

. Respondin

to the demand, paper manuiacturers are
introducing new bamboo paper products to the market that are comparable in strength,

5S. and printability to paper made from w ood pulp.

nere are numerous verities of trees

in the region . which can yieid

for paper and pulp. The babar grass found in sufficient quantities in the region

coarse cordage and paper. Dendrocalamus spp

.
1 be utilized in the same manner. The pulp

nd 1s a suntable material for making

manufactured from Daphne papyraceqe

material for a paper that gives the engraver finer impressions that any

~

d as the fine Chinese paper

that is employed for whe t are

The paper madc

2

shrub 1n Kumaun 15 almost  as

10




as leather and was largely used tor village records and court

It is exported to Tibet in the north and to the plains in the soutl

account-books. Apart from this many other plants have paper va

plants  are Daphne papyra

¢ Satpura). Dendrocalamus

hamiltonii(Bans), Tulaliopsts binara(Babar},

lium

™ 7
1), iSOl

i naturally in indi4. Bambusa arundinacea, B. wida

D iccifera and €
principal ec
il Bl e

of its fasi growth, casy propagation, early maturity and long ne
{ibre hamboo is an jdeal snecies for paper industry, RBarmboo 1s strong, s
and light. Tt is hard and hollow and easy o manyv sizes and h

Fee | C

fibres. Such characteristics make bamboo highly versatile.

) o~ i | i

{"s largest plant in the grass family and is the long fibre raw

ich has been in use since the twenties.. Dr f use, 1t

material wi
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- e ' serpatese] L N T S aTalalatalle eyphe it y ~oo oy b o
has been ntegrated  tato modern technolo worid, with many types of £

nroduced particularly hi

h guality paper. It grows bundantly throughout tropice

sub-tronical regions. The indispensability of this raw material can be gauged {ro

{ that all the available celluiosic raw materials iike hardwoods, bagasse, straw, eic.. arc
hor materials from which will have to be blended with 25 perce
9] 'U!x, @1 f\“,ll i“ O make ‘"3 aper 0l l‘( (‘ Ui_

od for paper

aking. but the are very tnugh and need a lot of

nrocessing, which includes fermenting the canes for months. Bamboo sheaths are easier

(o use for making pulp for paper and they ar¢ the maicrial u

d by crafters. Bai

saths are the outer covering of the young hamboo, and they fall off as the bamboo
grows. They ofter require less time and effort than

bamboo canes

rakhana Open Universiiy hup/aion
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1.6.2 Why should we use Bamboo Paper?

15ied below are several 1

'€asons to purchase

and use bamboo paper products including:
«  Bamboo is a quickly

rencewable resource. Bamboo is the single fastest
species of plant on the planet with

growing
SOme species growing more than a meter g day.
N sharp contrast to trees which require decades to recover from harvesting,
bamboo reaches maturity in 3 to S years or less and When it is cut, the stem is lefi
i the soil to sprout a new shoot and start the growing process again.
Bamboo thrives in depleted

soil. In environmentally stressed areas where
unforests have been clear-cut and burned, bamboo is one of the few plants that
“an grow easily and begin the process of returning nutrients to the soil. Baml
aiso grows on mountainsides and on steep

D00

L]

slopes where few other cash .
paper ¢

LS8

Bamboo paper is recyclable, Just paper made from wood ulp
J paj pulj

ops can.
like
can be recycled to lescen

our impact on the environment and

bamboo

further reduce
rellance on trees.
Bamboo helps to reduce soil erosion. |
branch out from the stalk which helps

he rhizomes (roots) of the bamt
precious soil moisture, This also h

00 plant

A . .

soil from erosion and retain
¢lps 1o prevent silt from chol

ams and affecting aquatic life.

to secure

S11

King rivers and

*  Bamboo provides jobs and economic development. In cconomically depressed
arcas where unemployment and lack of income foster civic unrest. bamboo offers
farmers a viable cash crep and jobs in bamboo paper mills give residents a chan
‘o provide a higher standard of fiving for their families.
bamboo paper products also allows
economies and pro

nce
The exportation of
g pOOr countries a chance to huild their
vide better roads and servic

S more and more consumers look for everyday
pansible.

products that are environmentaily
¢. the emergence of bambog paper

products on the world's markets offers
chance to save our remaming hardwood forests and reduce the catastrophic
tronmental effects of clear-cutting and deforesiation. The impact of bamboo paper
on the worldwide ‘paper industry is stil] being determined but the largest

http/fuou.ac.in
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manufzcturers are taking notice of this trend in the marketplace and introducing

innovative uses for bamboo paper every day.

Various species of bamboao and their distribution

Specise Distribution

:T\!clf 1\’1’ Y |
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« This bamboo is used as hedge plant in |

I
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- s S ot TS .
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serrgc m ‘ Gambie( T: umi] Na*w-‘

: 0 uemz;amc ra /’zlg?‘/)ﬂ/la[a Mumo(Gam hills, O; rissa, Andaman)
142 | p ulm/ae/fn § M',ssmmca | Gamble ex Brandi(Assam and West Bengal)

—__ SLp
% Gamble(Assam, Mcghala}a Arunachal Pradesh. | iun -Sep.
Nagaldnd)

(Gamble)keng f,et W en(f\qsam Nagct Hills)

" 45 ;‘ 0 flac fﬂ um mpuamm __| (Munro)R.Majumdar (IrabtcmHlmaJaya\ B h
16 | Schizosiachyum ¢ fwgﬁ__g;ffﬂfiﬂw R. Majumdar (Eastern Himalaya) | Not s seen
; "\ hiz m&f Iﬁum ar *}nﬁw\l (Munro)R. . Majumdar ( Easteg@ilava, 1‘ Not seen - 71‘
| 48 | Schizostac !ﬂ wm helfer | (Munro)R, Majumdar ¢ ( Valleys of North FEast ‘
i | | swlegy L u,,,:‘_w, i1
( M_{_l_il_ro‘ R. Ma}uxnuar (South / /\ncin_lgn) - ‘]___}Jot seen
Nal\al Tﬂlﬂdbhﬂ Pladesh) ‘T Not seen

('\/Iumm Chao et Renv Mcahdldva Khasia and ‘ Not seen
Jaintia hills, I » Darj L...,J‘I]z._, assam, szmam)

|
‘»thox Run\/@uc ¢ {(Assam) - \ \/ldi - un f
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l
3 densifolia (K B
54 | Sinarundinario elegans (IN: _ Vs ‘
Y U a lalcaic ﬁ& th'i;a..i‘ April- Jun. ;
il ‘A“:’,“’i o o B i

( , T TSl {Manipur, Khasi hill. | Not seen ;
57 (Munto) o ot Renv tDchchng“ 1. Sikkim, | Not seen |
Avunachal Pradesh)

58 - {Gambl le)Chao et Renv. (Darjeeling , “Sikkim. “;
‘ J\,\‘cr,mi)amx o .

34 | (Gan 0 &l {(_pg:.j}gqed1ng le\kum L n_ \a
60 P {'_Kur, ex Gambie) Chao et Renv. (T)cur]eelmﬂr . 'L m\ - \c} ‘I

i Khasi

hills i}l@i Ham.sl o ]

61 ‘\';,s;[.wwmm

62 | Ninarunc /”mr(u ‘((ffu, f

ightiana |

dinaria w

(L “t ar Pmksh S

67 | Thamnaocalamus prij (Me ”m"m and !
68 | Thamnocaiamus m@ Uttar | Oct.- May ‘

>(¢‘HH7 f‘l/ &

69 | Thyvrsosic L/rH STGHTEFESTA

1.6.3 Grasses i
Sabat grass (Eulaligpsis binata) grows abundantly in Nerthern India i.e. the foot hills

possesses qualities closelv resembling esparto grass. It is collected from sub-

racts, mostly Nepal terai and Sahibgani {B3ihar). The other grasses which are

suitable for paper manufacture arc- spear grass s and elephant grass.

Grass Species and their distribution

|
1 THLUreanm | ke ‘
\croceras Zlzanioides '
\croceras tonl inense ‘
| ] |
Aristida adscensionis [ ,{'1’:1mu~lm'n l-ld | ‘
1&
T
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ATISTIda sel

»th ,‘ SmES_ITNRIEdnEJW T

Pradesh,  Maharashira, |

uad 1

Ic

f Rajasthan, West Bengal, Karnataka, Tamj
| NAdu)
— ,'. —— i ————e e

Arundo donax L.(throughout Indmv

I

AL !!J] umdrh Kilc{éldnd

Munro( Absam and \’Ic hal

aya)

?
(R Br.) A. Camus(West F Bengal, Bihar, Ori

f and Assam)

(Steud) A, . Camus ( (Ihmug hout Indld)

Bothriochlog intermedia

tlipedium

assimile

Ui vwnnio;mn

; I.{Drier narw of India)

,‘A{{ 51;\

»“fh?ih

T Dc\\ (tmm Uhoul ‘ndl

al ‘1 rOTGST. margm

| C emumua iddeLLd

Ssa

| {R Br.) Stapl (Northwest t and I,asmm hdla)
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Jun.- Feb.
/\ua - Dcc.

]

1

! \m I- Dec.
| Aug.- Nov.

‘May- Dec.

dolichostachya fIXQi&E@&:ii Indiay T Oct.- Dec.

| ';If,"iﬁ'\;re..m x;);1—;»1?115!‘}7;1![:»7“:\‘ (Réﬁ:rj_'l \Iulic‘ii\ W sl dcnﬁai Orlsm 7‘ ‘eb.- Mar - |

' Bihar, Tamil Nadu; ;

| Chrysopogon \gi}l_lgliﬂamq _7 \'Ru(\b ) mmxﬁj‘alﬂd West Bengal Or:ssn, !%1 ~Mar. i

(‘ Bihar, Tami]l N Nadu) ’} |

on flexuosus | | (Nees) W a—E (South India) | A T
| |

I T}I{Zi N . ef?ﬁ’:‘cnd le (Central and | E aslcn{—ﬁa;) |

( ra oxyphyllum | btapf('throug]murf,r;dia in danfgﬁoﬁp?mifw \p ) ‘
| forest) | |
l | |

Er ag TW_’AH)BdT (Madh ni E;r;d_cs‘h uttar Pmdesh g -Dec. ]
| West Bengal. Bihar. Orissa. Maharashtra. | }‘
| Karnataka, Andhra Pradesh, Tamil Nadu. ‘;! |
Kerala )

mm‘r ! ﬂﬁu_fﬁf) P _Bwu\ ( ttar P 4(1_L§h chﬂ BLngal, " ‘»11 - [)L

f Orissa, Biha . Assam | xl»‘gl*alava)

esche nrvu“m

—— on

na | (Decne JOhwi { Uttar

' Bihar, Karnai aka)
S .
" l‘amtldrlk } (1)O. Kize. (Deciduons torest)
——
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| |

. e £ . e e SR e -t -]

1 A Camus i Uutiar sh, Madhya | }
; ® Pradesh.Maharashira, Bihar, West Bengal, ’! !
‘ | | i
4 “ssam., meghalaiaya. Andhra Pradesh. ' ‘
‘;

%

‘ , 1 - -

1} Wil { ‘

{ |

tateckao, :‘%‘pini?‘;},

/

coare

littoreus (Burm. £ are the principal !

 West Bengai_;r Nov .- I

Madhya Pradesh, Biha Sikkim. assami, |
!

b lasray
naiava)

P. Beauv.{

iheel \\f!cgnmm\ a.

Andhra Pradesh. \

| PRURRER
anic

Panicum sarmentosum

i
i
Jennisctum m:d\cciia um 1
clam prp ureum " Schumach({Gujarat,  Wast Bcn'ga;d. Andhra s
Pradesh, Maharashtra, Kerala) ‘ “
B —
Penniscium sclosum

2 Pradesh, Nagaland, | M
|

Eicr'\’ta ) ; g

ites karka » (Retz.) Trin.(thro ghout India) 1 Mar.
| |

e
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v“—‘“‘-"‘—‘_‘“'—_"‘ T —————— — R o ": T T ":"'* o T
‘ . Irmcmcu grasses of the deciduoys ;
[ ; 3 - 5 -
| / forest with special reference to Sal ‘;

|

!

/

/ Schiz;c};v}ium exile } (Hochst.) )S1ali uttar P Pradesh, ) Mddhva Pradesh. | /\uu - Dec.

/ West Bengal, Bihar Meghalaya, Tamji .-\JaLuA |

f l&erala )

|

|

Y

S —— ] — —

forest
‘Rﬁ“‘_\‘ - ‘,"\._“W“_‘”"ff e, T 7‘]’ I o
} Pogonatherum contor tum / Brongn(Hil] slopes) | Mar.- Dec
Fﬁ_‘h‘—\\_\ e 5 \-,q-‘%‘*‘f'—*’&_‘j‘_’_ A R T T —— =
/ Pseudechinolaeng Stapf.  (Eastery Himalaya-Khagj hills, | May- Noy
| polystachya ’ Nagaland, Tami) Nadu, )
L

= e A - e = < f - -
| 1 clana pa'mlfc‘u [ Stap! (West r%cmm Assam. Meghalaya, | Aug.- Nov.
|
, ‘
| | Arunachal Pradesh. Andhra Pradesh. kerala)
e — | [T oy e . N
Sozunum na!cpuas: (L.) Pers. (Differen; pmis of Jndu» | May - § p.
I ——r— — i*_K_*,, — —— ——— e e, e
B S‘trepgom na crinite P. Beauv.(Ke (Kerala) | Not seen

i

J Stlpa sibririca i k(Kashm;ri | Aug.- Dec.

| * Principal 8rass in pine forest

—_— ——— — —

' Th hiemeda ay anathers | Hack.(Kashmu* Uttar Dradul | Jun.-Sep,

r ’ * Principal undergrowth of chir pine |
| |

foresi
Imfsmnuamlu maxima W (Roxb.) O I&[?C uhmu;}houv India) | April

——— e

(L 0. ;(ii\ LUttar }.duckh r\?ulld!dwﬂm%i | April- Noy

‘!Ragasi'han. Bihar, Weg; Bengal, Sikkim, |
|

| Nagaland, Manipur)

1 h’orssk.(lhroup!wu: India)
e — e —_—

(Poiry A, (”amua( ‘*%IGIH lndw

= . o - T ”h"ﬁ_'.f‘ff 4 By 5
Source - Rdw at S. P. 2008, Non-Timber f Foregt Products of India. (nm— Jr:rh ;50&:1‘;‘»,

!

New Delhj

Straw is alse used trequentlv for paper making.
Bagasse: Indijq. which grows 109 million tonne of sugarcane, offers g large potential o

bagasse, as by-product of Sugarcane processing. The current supplies of bagasse 10
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s and modern

oan

s are the produces from various forest-based species. suc

m-wood torest pro¢

cceds. leaves.. barks, roots, flowers and grasses, €IC. including entire plent of

cinal importance. The torest ecosystems are very rich in regard to non-wood

srocucts, The animal produces like fac, honey,etc. are also non-wood forest produ
aencer { based produces are nclu as N'WEPs.
baner contributes an important role in civilization d the modern society. The

vriting and printing papers have been considered as the important media to spread the

ng material and other uses.

o masses: equally important as a pacl

ories-culinral (printing and writing paper) and

Or1Zea mnto twWo G4

industrial (packing and Wrappng v, Cultural paper accounts tor ol pel
cent of the total societal aemand and L as industriat, [he greater part O M

indust

s : - \ Ol . B
14!l papers anda paperboards K1SINg eCconOMIC AactvIty

A
Lt

al papers are much n ¢ emand (0

stimulates the use of all types of packaging.

foed the diversifying demand of industs
Jon-wood fibers have a fong history as a raw material for papermaking, Hemp. ramic.

cotton and rag fibers have been used for almost 2.000 years and wood only started to

replace them when paper usage began accelerating about 200 years ago and textile fibers

*paper was first made in China in as early as 105 AD. It was produced from old rags.

fishing nets, muiberry bark and grass.
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TERMINAL QUESTIONS:

e et i —

— ‘__7;‘hﬁ_._~\————\_‘ -_— e

Q.1. Fill in the blanks:

rade cigarette paper is made from.. ...

-Arees are called "soflwood" by the paper ndustry

in Northern India for manufacturing of

¥ > ——— INad 1ite fiThare MY e by e % .
~& emp. and jute fibers are ¢ ommoniy used for textiles and
L ITo
1. Coniterous, iii. Sabai iv rope)

W2 Discuss the non-wood fibre plants used for paper production.

U3 List out various county ries producin 1 non-

04 Dhscuss the raw material used in paper production

23 Discuss various re ~a50Ds 10 use bamboo as  raw materia] for paper production

cdd

L out varijous species of bamboos found in India. Mention their locality a‘so

O, |

(U7 List out various species of grasses found in ] India.
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UNIT 2. PROCESS C

ourse structure

i~

introduction

( }?Wi ective

v of paper making

&

........................O......'.....

‘\l annual papcr making

Mechanical ﬂuininw

i
3

Fhermo mechanical pulp
hemi- thermo-mechanical pulp
h\. m ‘41' DUy 4'

7.5 Recycled pulp
2.8 f.f‘licz.m‘.hn‘n.;‘
2.9 Manufacture of paper

tlendar mg

Yaper indus tryv in india

T 7 T USRI
L IRCEETERCRS

Verminal guestions

2.1 INTRODUCTION

wed from wood nulp or pl nt fiber. paper 1s ¢ chi LH\, used for written commu mication.

he earliest paper was papyrus, made from reeds by the ancient Egyptians. Paper was

made by the Chinese in the second century, probably by a Chinese court official named

Cai lun. His paper was made from such things as tree bark and eold fish netting.

Recognized almost immediately as a valuable secret, it was 500 years before the Japanese
acquired knowledge of the method. Papermaking was known in the Islamic world from

the end of the eighth century AD.

Paper, whether produced in the modern factory or by the most careful, delicate hand

rethods. is made up of connected fibers. The fibers can come from a number of sou

ul1ges
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neluding cloth rags, cellulose fibers from plants. and, most notably, trees. The use of
cloth n the process has always produced high-quality paper. Today, a large proportion of
cotton and linen fibers in the mix create many excellent papers for special uses, from

wedding invitation paper stock to special paper for pen and ink drawings.

the method of making paper is essentially a simple one mix up vegetable fibers, and
cook them in hot water until ihe fibers are soft but not dissolved. The hot water also
contains a base chemical such as lye, which sofiens the fibers as they are cooking. Then.
pass a screen-like material through the mixture, let the water drip off and/or evaporate,
nd then squeeze or blot out additional water. A layer of paper is left behind. Fssential 10
the process are the fibers. which are never totally destroyed, and, when mixed and
softened, form an interlaced pattern within the paper itself. Modem papermaking

methods. although significa nily more complicated than the older ways, are developmental

improvements rather than "“D‘Cllt?l\ new methods of IﬂdJ\IHU paper.

mmf?ﬂw ES

After reading this unit you would be able to
Explain the history of paper making

2. Discuss tha manual and industrial paper mak ing
Discus the process of paper making

4. Explam various Categories of pulp

KT V‘QTOR\ OF PAPFR MAKING

making 1s known to have been traced back to China about 105 CE, when Cai Lun,
an official attached to the Imperial court during the Han Dynasty (202 BCE-220 CE).

wreated a sheet of paper using mulberry and other bast fibres along with fishnets, old rags,

and hemp waste( Herbert Holik 2006). However a recent archaeological discovery has

een reported from Gansu province of paper with legible Chinese writings on it dating

from 8 BCE, while paper had been used in China for wrapping and padding since the 2nd

& century BCE (Joseph 1986). P Paper used as a writing medium became widespread by the
s
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2 ~evrTrE

3rd century, and by the 6th century toilet paper was starting to be used in China as well.
During the Tang Dynasty (61 18-907 CE) paper was folded and sewn into square bags to
preserve the flavor of tea (Joseph (1986), while the later Song Dynasty (960-1279 CE)
was the first government on Earth to issue paper-printed money.

in the 8th century, paper spread to the Islamic world, where the rudimentary and

laborious process of papermaking was refined and machinery was designed for bulk

manufacturing of paper. Production began in Baghdad and they invented a method 1o
make a thicker sheet of paper. This helped transform papermaking from an art into a
major industry. The earliest use of water-powered mills in paper production, specifically
the use of pulp mills for preparing the pulp for paperma king, dates back to Samarkand in
the 8th century. The carliest references to paper mills also come from the medieval
Islamic world, where they were first noted in the 9th century by Arabic geographers in
Damascus. Papermaking was diffused across the Islamic world, from where it was
diffused further west into Europe.

Paper is recorded as being manufactured in both Italy and Germany by 1400, just
about the time when the woodcut printmaking technique was transferred from fabric to
paper in the old master print and popular prints. Modern papermaking began in the early
10th century in Europe with the development of the Fourdrinier machine, which produces
a continuous roll of paper rather than individual sheets. These machines have become
very large, up to 500 feet (~150 m) in length, producing a sheet 400 inches (~10 m) wide,
and operating at speeds of over 60 mph (100 km/h). In 1844, both Canadian mventor
Charles Fenerty and German inventor F.G. Keller had invented the machine and process

r pulping wood for the use in papermaking. This would end the nearly 2000-year use of
pulped rags and start a new era for the production of newsprint and eventually almost all

paper out of pulped wood.

2.4 M ANNUAL _PAPER MAKING

Pf\purmkms, rug,zndlu.s ()i the scalt on wmch it is done, involves making a dilute

suspension of fibers in water and allowing this suspension to drain through a screen so

2
(98]
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domly _-n'[‘grw:‘,w- en fibers 1s laid down. Watet is removed from this mat of

rs by pressing z id dn ying to make paper.

T

[irst the hbers are :‘umendev n water to form 4 slurry in a large vat, The mold is a wire

s

screen in a .\\muer frame (somewHat Simitar 5¢ an ‘old window screen), which 1s used to
: : i il 3

The siar 3

scoop sdme of the slurm

~out of the vai in the screen mold is sleshed around

o 5 G T = . o i : o =
the mold until 1t forms a uniform thin coating. The fibers are allowed to settle and the

water mz‘amm When the fibers have stabilized m,plpcc but are still ddmp they are turned

i Ay

:ﬂm a felt sheet w urhw\zas ﬂ‘_m;‘h I L‘ﬂﬁi‘tﬁ m an ammal product uch as wool or

1DDIt tur, and the screen mold immedia tely reused. Layers of paper and felt build up in a
fe cec on top 10 press out excess water and keep the
I'he sheets are then removed from the post and hung or laid out

Lo dry. A step-by-step procedure for

“u

making paper with readily available materials can be

trequently run between rollers (calendered) to

g 1 Fa s m Do sum e
wriing suriace. Papers may

sized with gelatin or similar to bind the

fibres mto the sheet. Papers can be made with different surfaces depending. on their

mtended purpose. i’jp intended for pri‘ntia‘;g, or writing with ink is fairly hard, while

naper o be used for water color, for instance. is heavily sized, and can be fairly soft.

tn¢ wooden frame is called a % X Ac leaves the edges of hc paper sl lightly

irreguiar and wavy, called "deckle edges”, ane of the Indications that the paper was made
oy hand. Deckle- -edged paper 1s oc ¢ Create the
mpression of old-fashioned luxury wires in the

* = 3 = J— 13 AR 1
5 G + g x s ars ealioed Pile
ldl Tun siaeways arc calied sarg

lines” and the impressions made. usually from

““““ botiom, by the wires holding the sidews dys wires together are called "chain lines”
Aot - , < i R Yony g o A s el i -
are created by wea a design imo the wires in the mold. This is

Loy
Sfots tu |

1d tears more evenly along the laid lines.
Hand-made paper Is also prepared in oratories to study papermakis 12 and to

of the production process. The "handsheets” made
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15.9 em (6.25 in) in diameter and

88, umnfrth. degree of sizing

2.5 INDU STR AL i“*&“i’!&‘\/l MM,;

soveral sections. roughly correspondi

nedern paper mili s

s refined and mixed in water with

the headbox of the papermachine (Fourdrinier

maoving continuous screen, water drains from the

> wet paper sheet goes through pre
a s fina olled into large rolls. citen Lm;\;h 2 eral tons.
\nother type of ermachine makes use of a cylinder mold that rotates while

mmersed in a vat of dilute pulp. The pulp is picked up by the wire and covers

the m rises out of the vat. A couch roller is pressed aga nst the mold 10 smooth
out the pulp, and heet off of the o

3 6 MANUFACTURE OF PU i_}?

anufacture of paper 1s co Javersion of the . fibrous mater

i ne Hirst step

ammoniy used i

to wood pulp. In the mech

umbled 0 drums o remove the bark. The logs are then sent 10

break the wood down into pulp by pressing it between huge revolving

e

red ta remove foreign objects, 1o the chemical process, wood

7
,_(‘,:

from de-barked logs are cooked in a chemical sotution. This is done in huge vats called

s

wilution o sodium hydroxide and sodium sulfide. The chips dissolve into pulp o the
solution ¢t the pulp is sent through filters Bleach may be added at or

colorings. The pulp s seni 1o the paper piant

esters The chips are fed into the digester, and then boiled at high pressure m 4

OULac. 1




@

A
&

S IIar:

1e. The short, unbarked loos are

e

the pulpy material, thus, produced
contamms  all  the matter (lingo-

cellulose} present in the original

wood, Mechanical pulp is difficult to

118 used for manufacturing
imferior paper, such as. newsprint,

Ut paper. etc. This paper turns

i€ WILI age and cannot
i ore. be

2.6.2 Chemical process:

In this process the material is cut

digested under pressure

fhis dissolves out the lienin which

©Uttarakhand Open 1

6.1 Mechanical process: Mechanical pulp is obtained from rel

nversity hitp//uou.ac. in

atively soft wood like

gs are subjected to mechanical grinding in presence of water.

(=

T 3 ) 1
Jood or Recyle

]

Mechaweal or ;
Chermeal Pulpimg |

— |
Final Faper

ther (i} a solution

pnate Ca(HSO3), (sulphite process) or (11} a

1 together with cellulose makes up the solid part of its
Me 1lnv material ﬂ,,—'b./. 1!, rached a 1~-<w_,1<~.d I 1»1 1]\
e pulpy material so obtained 1s washed and screened. It is then ble
water or with

. ; i .. .z
Beatng 1s the process of reaucing the fibres to minute shreds

caicium

of caustic soda (soda process).

ached by

The bleached pulp is beaten with
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nd causing them to absort and hold maore waler-an operation often referrec (0 as

5.5 Heating

puip 1S next put rougiy @ sounding and

ezing process called, ap propriately

enough. beating. Inside a large tub, the pulp is subjecied to the effect of machine beaters.

Al this point. various filler materials can be added such as chalks, clays, or chemicals

such as titanium oxide. These additives will influence the opacity and other qualities of

the final product. Sizings are also added at this point. Sizing af fects the way the paper

will react with various inks. Without anv sizing at all. a paper will be too ahsorbent for

sept as a desk blotter. A siving such as siarch makes the paper resistant to
water-based ink (inks actually sit on top of a sheet of paper, rather than sinking ). A
variely of sizings, generally rosins and gums, is available depending on the eventual use

he paper. Paper that will receive a printed design, such as gift wrapping. reguires a

1 will make the paper accept the printing properly

he paper is used as a convenient place to mix filling materials, colouring and

hstances like olay. calcium

o)
%
s

Fillers and loading materic
carbonate, calcium sulphate, tale. titanium and zime sulphide These give the proper body

to paper. improve the appearance. make better printing surface, increase the capacity and

reduce the costs. Some ultramarine is added to give it the desired shade. ¢ other

louring materials may be added to

it the desired shade of colour. To prevent

spreading of ink as on a blotting paper. the paper requires “sizing”™. For this purpose some

sizing materials like resin. starch, glue or casein are & ther added to the better or applied

to the sheet of paper during its manutactur

>7 PULPING

ractices 1n harvesting trees 10 ensurc

A A N ~ vy Hle 11eo PR & Y.
dost puip miils use good TOTest mane

ials. One of the major complaints about

JE 4 sustaimnar e source ©

harvesting wood for pulp mills is that 1t reduces the biodiversity of the harvested forest

[ o
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iy

Irees raised speci ically for pulp broduction account for 16 percent of world pulp
F 3 pulj

production, old growth foresis account for 9 percent, and second- and third- and more

N lorests account for the rest. Reforestation ig practiced in most areas. so trecs
arc a renewable resource. The FSC (Forest Stewardship Council) certifies paper made
from trees harvested according 1o guidelines meant 1o ensure good forestry practices.

T'he number of trees utilized depends whether mechanical processes or chemical
processes are used. It has been estimated that based on a mixture of softwoods and
hardwoods 12 metres (40 1t) tall and 15-20 ¢ centimetres (6-8 in) in diameter. it w ould take
an average of 24 trees to produce 0.9 tonne (1 ton) of printing and writing paper, using

the kraft process {chemical I pulping). Mechanical pulping is about twice as efficient in

ig trees since almost all of the wood js used to make fibre, therefore, it takes about 12
trees 1o make 0.9 tonne (i tonne) of mechanical pulp or newsprint.
Preparation for pulping

Only the heartwood and sapwood are useful for making pulp. Bark contains

ively few useful fibres and is removed and used as fuel to provide steam for use in

mli. Most pulping processes require that the wood be chipped and screened to
provide untform size

Fhere are a number of different processes which can be ased 1o separate the wood {ihreg:

50

’.1 Mechanical pulp
Manutactured grindstones with embedded silicon carbide or aluminum oxide can be used
'@ gnnd small wood logs called "bolts" to make stone groundwood pulp (SGW3. [f the

vaod is sieamed prior to grinding, it is known as pressure groundwood pulp (PGW).

dern mills use chips rather than Jogs and ridged metal discs called refiner plates

instead of grindstones. If the chips are just ground up with the plates, the pulp is called

finer mechanical pulp (RMP) and if the chips are steamed while being refined th. pulp
¢d thermomechanical pulp {ITMP). Steam trearment significantly reduces the total
- necded 10 make the pulp and dec reases the damage (cutting) to fibres, Mechanical

ps are vsed for products that require less strength, such as newsprint and paperboards.
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2.7.2 Thermo mechanical pulp

I'hermo-mechanical pulp is pulp produced by processing wood chips using heat
(thus. thermo) and a mechanical refining movement {thus mechanical). It 1s a two stage
arocess where the logs are first stripped of their bark and then converted into small < ships.

30 percent and a mechanical force 1s

OCSL SRS have  moisture content ©f arou

1 which generates heat and water

- ,, t e aem < by R g . .
appired o the wood chips in a crusiing or grinding ac

Caneur and sofiens the lignin, thus, separating the individual fibres. The pulp 1s then

reened and ¢ any clumps of fibre are reprocessed. This process gives a |
vicld of fibre from the timber (around 95percent) and as the lignin has not been removed.,

W Hnres are 1(l‘L. and rigis

1.7.3 Chemi-thermo-mechanical puip
Wood chips can be prerreated with sodium carbonate, sodium hydroxide, sodium

1
i
i

suifite and nther chemicals prior o refining with equipment similar to a mechanical mill.

>
=
i

ons of the chemical weatment are much less vigorous (lower temperature.
uH) than in a chemical pulping process since the goal 1s to

not to remove lignin as in a fully chemical process. Pulps

o
i
o
=
w3

made usng these hybrid processes are «Known as chemi-thermo-mechanical pulps

2.7.4 Chemical pulp

Chemieal pulp is produced by combining wood chips and chemicals in large vessels

kaown as digesters where heat and chemicals break down the Jignin, which binds the

cellulose fibres together. without seriously degrading the cellulose fibres. Chemical pulp

S for materials that need to be sironiger or combined with mechanical pulp to give a
product different characteristic. The Kraft process is the dominant chemical pulping

method, with sulfite process being second. Historically, soda pulping was the hrst

uccessiul chemicai pulping method.

¥ )

7.5 Reeyeled pulp

Recveled pulp is also called deinked pulp (DIP) 3P is recycled paper which has been

processed by chemicals, thus, temoving prinling inks and other unwanted elements and

freed the paper fibres. The proceess ts called det nking

o
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DIP is used as raw material in papermaking, Many newsprint, toilet paper and

tissue grades commonly contain cent-per-cent deinked pulp, and in many other
grades, such as lightweight coated for offset and printing and writing papers for office
and home use, DIP makes up a substantial proportion of the furnish.

2.8 BL FACH]VG

the pulp produced up to this pomnt in the process can be bleached to produce a white
paper product. The chemicals used to bleach pulp have been a source of environmental
cern, and recently the pulp industry has been using alternatives to chlorine. such as,
chlorne dioxide, oxygen, ozone and hydrogen peroxide.
Bleaching mechanical pulps
Mechanical pulps retain most of the hignin present in the wood used to make the

pulp and thus contain almost as much lignin as they do cellulose and hemicellulose. It

L

1

would be impractical to remove this much lignin by bleaching, and undesirable since one

ol the big advantages of mechanical pulp is the high yield of pulp based on wood used.

herefore the objective of bleaching mechanica] pulp (also referred to as brightening) is
‘0 remove only the chromophores (color- -causing groups). This is possible because the
sHuctures responsible for color are also more suse septible to oxidation or reduction

Alkaline hydrogen peroxide is the most commonly used bleaching agent for mechanical
uls. The

prip. 1he amount of base such as sodium hydroxide is less than that used t bleaching

hemical pulps and the temperatures are lower. These conditions allow alkaline peroxide

' selectively oxidize non-aromatic conjugated groups responsible for absor ing visible

[}

aght. The decomposition of hydrogen peroxide is catalyzed by transition metal . and iron,
manganese and copper are of particular importance in pulp bleaching. The use of
helating agent like EDTA to remo ve some of these metal jons from the p pulp prior to
adding peroxide allows the peroxide to be used more efficiently. Magnesium salts and

sadivm silicate are also added 1o improve bleaching with alkaline peroxide (Biermann.

Chrictopher J. 1993)

dithionite (N S:04). also known as sodium hydrosulfite, is 1he other main

reagent used o brighten mechanical pulps. In contrast to hydrogen peroxide, which

uGu.ac.in
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axidizes the chromophores, dithionite reduces these color-causing groups. Dithionite

so effictent use of requires that oxygen exposuie DC

Biermann and

gain by sequestering iron ions, fo

xampi colored than the complexes formed
betwee ristopher J. 1993).

he brightness gans achieved in bleaching me .chanical pulps are temporary since

mosi all ot the sresent in the wood is still present in the pulp. Exposure to air and

Light can produce new chromophores from this residual lignin (Sjostrom 1993). Thus is

st vellows as 1t ages. yellowing

occurs due to the acidic sizing

Bieaching of recycled pulp

vdrogen peroxide and sodium dithionite are used to increase the brightess of deinked

bleaching methods are similar for mechanical puip in which the goal is

the fibers brighter.

ical pulps. such as those trom the kraft process or su ifite pulping, ¢ contaln miich 1ess
lignin than mechanical pulps, (<3% compared 10 approximately 40%). The goal in

gaching chemicat puips 1s 1o remove essenttally all of the residual hgmnh nence e

nrocess |5 often referred to as delignification. Sodium 1 hvpochroride (household bl

wis initiallv used to bieach chemical pulps. but was largely replaced in the 1930s by
“oncerns about the release of organochlorine compounds into the environment

1

prompted the development of Elemental Chlorine Free (ECF) and Totally Chlorine Free

ely a single siep process and is frequently

camposed of four or more discrele sieps. These steps are given a letter designation and

1] - R E5ilr e tahle
these are given in the tollowing 1abie

C hemical or process used [ eiter designation
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Alkaline hydrogen peroxide P

Qzone £

1 to remove metals Q

~
rnzymes especially xylanase) X
P {peroxy acids) Paa

ithionite (sodium hvdrosulfite) Y

\ b trom the 1950s could look like: CEHEH . The pulp would have
b exposed to chlorine, extracted (washed) with a sodium hydroxide solution to

remove lignin fragmented by the chlorination, treated with sodium hypochlorite, washed

with sodium hydroxide again and given a final treatment with hypochlorite. An example

e totally chlorine-free (TCF) sequence 1s OZEPY where the pulp would be

uC

feaicd with oxygen. then ozone, washed with sodium hydroxide then treated in sequence

h alkaline peroxide and sodium dithio nite.

Chlorine and hypochlorite

ormne replaces hydrogen on the aromatic rings of lignin via aromatic substitution,

vxidizes pendant groups to carboxylic acid and adds across carbon carbon double bonds

i1gmin - sidechains. Chlorine also attacks cellulose, but this reaction oceurs

dominantely at pH 7, where un-ionized hypochlorous acid, HCIO, is the main chlorine

species 1 solution. To avoid excessive cellulose degradation, chlorination is carried out

-H,0 = H' + CF + HCIO

/uou.ac.in
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\t pif =% the dominant species is hypock 1y, which is also useful for lignin
removal. Sodium hvpochlorite can be purchased or generated in situ by reacting chlorine

2 NaOH + Cl = NaOCH+ NaCl + HpO

objection 1o the use of chiorine for bleaching pulp is the large amounts of

y the environmen

s produced and 1

5 l s R II e qu — ,Q,..k .;f. . _.._I 4

Chiorine dioxide

s

w unstable pas with moderate solubility in water. It 1s usually

it
)

and used immediately because it decomposes and 18

#

% enerated 1in an aqueous solution
L
i

1t is produced by reacting sodium chlorate with a

10, + 2 NaHS0y

dioxide is sometimes used in combination with chlorine, but it ig used

CCT (elemental chlorine-free) bleaching sequences. It 1s used at moderately acidic pH

chiorine dioxide minimizes the amount of organochlorine

o 1 2 T1 .
(3.5 to 6). The use o
compaunds produced.

ytraction or washin

delignity chemical pulp, with the exception < sodium

usca o

ygen-containing molecuies.  These

dithionite.  break lignin down into  smaller,

breakdown products are generally soluble in water, especially if the pH is greater than /
(many of the products are carboxylic acids). These materials must be removed between
bleaching stages to avoid cxcessive use of bleaching chemicals since many of these
smalier molceules are still susceptibie to oxidation. The need to munimize water use in
modern pulp mills has driven the development of aquipment and techniques for

1t use of avaitable water.

as a ground state triplet state whicn is retatively unreactive and needs free

(yuen ¢ *X1S18

3

radicals or very electron-rich substraies such as depratonaied d lignin phenolic groups. The

‘O‘

production of these phenoxide groups requires that delignification with oxygen be carrie

out under very basic conditions (pH =12). The reactions involved are primanly single

sal) reac wes sidechatns gIvImg a comp - X

o S
( \.‘ ‘_‘\\
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mixture of small oxygenated molecules, Transition metal compounds, particularly those
of iron. manganese and copper, which have muitiple oxidation states, facilitate many

reactions and impact oxygen delignification. While the radical rcactions are

responsible for delignification, they are detrimental to cellulose. Oxygen-based

radicals. especially hydrox yl radicals, HO-, can oxidize hydroxyl groups in the cellulose

hans to xetones. and under the strongly basic conditions used in oxygen delignification,

these compounds indergo reverse aldol reaciions lcading to cleavage of cellulose chains,

um salts are added to oxygen delignification to help preserve the cellulose
chams. but mechanism of this protection has not been confirmed:
Hydrogen peroxide

'sing hydrogen peroxide to del lignify chemical pulp requires more vigorous conditions

El 1

than for htening mechanical pulp. Both pH and temperature are higher when treating
chermica The chemistry is very similar 10 that mnvolved in oxygen delignification. in

ol the radical species invoived and the products produced. Hydrogen peroxide is

times used with oxygen in the same bl caching stage and this is give the letter

designation Op in bleaching sequences. Meta) jons. particularly manganese catalyze the

mposition of hydrogen peroxide. so some improvement in the efficiency of peroxide

1g can be achieved if the metal levels are controiled
Ozone

Ozone is a very powerful oxidizing agent and the biggest challenge in using it to

1

vicach wood pulp is to get sufficient selectivity so that the desirable cellulose is not

Ozone reacts with the carbon carbon double bonds in lignin, including those
Within aromatic rings. In the 1990s ozone was touted as good reagent to allow pulp to be

7

ched without any chlorine-containing chemicals (totally chlorine-free. TCF). The

s changed and ozone is seen as an adjunct to chlorine dioxide in bleaching

t using any elemental chlorine (elemental chlorine-free, ECF). Over twenty-

(ive pulp miils worldwide have nstalled equipment to generate and use ozonc.
Chelant wash

The effect of transition metals on some of the bieaching stages has already been

Honed. Sometimes it is beneficial to remove some of these metal ions from the pulp

the pulp with a chelating agent such as EDTA or DTPA. This is more




carrted out at or near pt 7. Lower pit solut
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ICF bleaching sequences for fwo reasons! the acidic chlorine or chlorine

m AN Cut sequen
oxide stages tend to ve metal ons (metal ions nsually being more soluble at lower
nd TCT stages rely more heavily on oxygen-based i bieaching agents which are mc
scepuible to the detrimental ¢ of these metal tons are usually

[1ONS are more effective at removis ng ira nsinon

1018,

> beneticial vecially magnesium

have been used on chemical pulps. They

~

perox; o acid. potassium peroxymonosulfaie (Oxone),

1 situ from acetone and poLdas ssium

it

peroxvmonosulfate, and peroxymonop shosphoric acid (Springer 1997).

se have been used in pulp bleaching to increase the efficiency of
icals. Tt is believed that xylanase does this by cleaving lignin-xylan
wore accessible to other reagents (Biermann and Chrstopher

ego: Academic Press. Inc. It is

QU Jossenlials of Fuiping and

nossible that other enzymes hose found n fungi that degrade lignin may be

I puip blgachmg.

Favironmental consideratious

Bleaching mechanical pulp is not a major cause for environmental concern since maost of
J yeroxide

the orgamc material 1s retamed in the pulp. and the chemicals us

LIl

(hydroge

ol

and sodium  dithionite) produce benign byproducts (water and sodium sulfate (finallv),

al puips has the potential to cause significant

oamental  damag wily through the release of organic materials nto

mills are almost always located near - large bodies of water because they

wire substantial guantities of water for their processes. An increased public awareness

of environmental issues from the 1970s and 1980s. as evidenced by the formation of

roanizations like Greenpeace, influenced the pulping industry and govemments &

L inio the environment

: the release of these materns
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wional bleaching using e¢lemental chlorine produces and releases into the

cnvironment large amounts of chlorinated organic compounds, including chlorinated

Dioxins are recognized as a persisient environmental pollutant, regulated

miernationally by the Stockholm Convention on Persistent Organic Pollutants.

Dioxins are highly toxic, and heaith effects on humans include reproductive,

developmental, immune and hormonal problems. They are known to be carcinogenic.,

Over 90% of human exposure is through food. primarily meat, dairy, fish and shellfish. as

i

dioxins accumulate 1

1€ food chain in the fatty tissue o f animals.

\

As a result, from the 1990 onwards the use of elemental chlorine in the delignification
process was substantially reduced and replaced with ECF (Elemental Chiorine I'ree) and
I'CF (Totally Chlorine Free) bleaching processes. In 2005, elemental chlorine was used
i 19-20% of kraft pulp production giobally, down from over 90% in 1990. 75% of kraft
pulp used ECF. wiih the remaining 5-6% using TCF.Most TCF pulp 1s produced in
Sweden and Finland for sale in Germany, all markets with a high level of environmental

awareness. In 1999, TCF pulp represented 25% of the European market.

TCE bleaching, by removing chlorine from the process. reduces chlorinated organic

unds to background levels in pulp mil! effluent. ECF bleaching can substantially

put not fully eliminate chlorinated organic compounds, including dioxins. from

effluent. While modern ECF plants can achieve chlorinated organic compounds (AQX)

crissions of less than 0.05 kg per tonne-of pulp produced, most do not achieve this level

ssions. Within the EU. the average chlorinated organic compound emissions for

LAl

" 0§ 1 ) 21 ot - ~
Mants 1s 013 ke per tonne,

However. there has been disagreement about the comparative environmenta) effects of

=CF and TCF bleaching. On the one hand. paper and chemical industry-funded studies

crally found that there is no environmental difference between ECF and TCF

¢ other hand, independent peer-reviewed study has found that. comparing

entional, ECF and TCF effluents before and after secondary treatment. “TCFE

ents are the least woxic”
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2.9 MANUFACTURE OF PAPER

The thin suspension obtained from the beater is called ‘soup’ by the paper maker. It is

1k called the “stock box’. The soup is forced through a thin slit in the bottom
the stock box. It falls on an endless band of fine wire gauge screen in motion. As the
screen moves forward, the water present in soup drains through it and the fibres mat

isted by vacuum from the suction boxes over

w

together. The process of draining is ass

the wire gauge screen travels. The fibrous sheet next passes between heavy press
rolls covered with felt. Here the excess of water is removed. The sheet is then passed
hetween drying cvlinders which are steam heated. In some cases when sizing materials

have not been added in the beater, these are applied here in the drier section or even after

the driers. Sizing materials are made into a paste and applied to one or both sides of the

v sheet. The excess material is removed as the sheet passes between squeeze rolls.
2.9.1Calendaring:

mcrii‘ d

[he surface of the dried sheet is generally rough and irregular. It is passed throi

of very hot and polished rolls. As a result of it surface becomes compac’ and

v and i1 takes a fine glaze. The process is known as calendaring. After calendaring

=3
a
s

> sheet goes to the reel where 1t is wound into large rolls of finished paper. The roll

.

hen full 1s sent to the slitting machine for cutting paper into rolls of proper width and
diameter.

2.9.2 Finishing

Finally. the dried paper is wound onto large reels, where it will be further processed
depending on its ultimate use. The paper may be further finished by passing through a vat

H

of sizing material. It may also receive a coating. which 1s either brushed on or rolied on

oaling adds chemicals or ptgments to the paper's s urface. supolgmcmmo the sizings and
fillers from carlier in the process. Fine clay is often used as a coating. The paper may

next be supercalendered. that is. run through extremely smooth calendar rollers. for a
final ime. Then the paper 18 cut to the desired size.

).3 Environmental Concerns
i'he number of trees and other vegetation cut down in order to make paper is enormous.
Paper companies insist that they plant as many new seedlings of trees as they cut down,

Fnvironmertalists contend that the new growth trees, so much younger and smaller than

uou,

4ac.1n
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wiat was removed, cannot replace the value of older tre >es. Efforts to recycle used paper
(espectally newspapers) have been effective in at least partially mitigating the need for
aestruction of woodlands. and recycled paper 1s now an important ingredient in many

vpes of paper production

mcludmg dyes, inks, bleach, and sizing, can

aiso be harmful to the environment when they are released into water supplies and nearby

- has. sometimes with government prompting, cleared up a

- amount ot pollution. and federal requirements now demand pollution-free paper

[\ 510

(.
o

n-up efforts is passed on to the consumer.

india dates back to 1867 whe: ) the first mill

there were 38 paper mills in 1967-70. 10 in West

[: 3 m Orissa: 2 1 Uttar Pradesh: 2 1 Bihar: 4 in Punjab: 3 in Madhya Pradesh: 6

n Guwarat: 14 in Maharashtra; 2 in Andhra Pradesh; 5 in Karnataka; 2 in Kerala and 3 mn

Chennai (Tamil '_‘fadm. Some important paper mills are listed below:

ﬁ 0 mim

,,,,,,Q__

) West B 3engal

\‘l (.L‘”'f(h Ec.l}“ T 1’\”"1 \J”

z e J
‘ Jﬂen P.im:* Mill Lid. j
ek ]

3 |
Sirpur Paper Mil] ‘»

| -

sndhra P

\ hd] Wm

| Karnataka
|
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Uttarakhand

{4 Centuary Pulp and Paper Mill ,Lalkuan.! Nainital

5 11 SUMMARY

»  Paperme x'\mr‘ is known to have been traced back to China about 105 CE, v
{un. an official attached to the Imperial court during the Han Dynasty (202

L&

BCE-220 CE), created a sheet of paper using mulberry and other bast fibres along

with fishnets. old rags, and hemp waste( Herbert Holik 2006).
e The first step in manufacturing of paper is conversion of the fibrous material into
nulp. Two processes used for this purpose: Mechanical process and chemical
Here are number of different processes which can be used to separate the wood

Mechanical. thermomechanical. Chemo-thermomechanical Chemical and

RS 8 |

b4
o
o]
2‘
Y|
H‘j‘
W

Biermann. Christopher J. (1993). Essentiuls of Pulping and Papermaking. San Diego:

Academic Press. Inc

Sjastrom 1. (1993). Wood Chemistry: Fundamentals and Applications. Academic Press.
Springer.  E.L. (1997).  "Delignification  of Wood and Kraft Pulp with

Peroxymonophosphoric Acid”. Journal of ‘Pulp and Paper Science 23 (12): 382-584
Needham. Joseph (1986). Science and Civilization in China: Volume 5, Part 1. Taipei:

17"

aves Books. Lid. Volume 5, 122,

7.13 TERMINAL QE ESTIONS

Fill in the blank spaces given below:
1. The largest single energy user at a paper millis ...
i the pulp wili not be used on-site it BECOMES ..oovvririiinii s
Ihe pulping process produces a liguid bioproduct called .

(Ve
O




©Uttarakhand Open University hitp//uou.ac.in

+.  Many papers requirea ............ to be complete
i . P JUIC | LR 5 e
2. Ihe first paper mill was established in.

6. Only the .. and se ful
v the ... . ‘ ; . and sapwood are useful for makine pulp.

\‘j Y ier ‘ml Al H sl ~ 3 . 3 (BT d 1
bouer fuel, 2. market pulp. 3. color-liquor, 4. coating, 5. Hooghly, 6. heartwood)
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Bi K 2: CUTCH AND KATHA
Katha is obtained from the heartwood of Khair {4eacia catechu). On boiling with water,

rwood of the tree vields catechu. The of Catechu marketed

s and the dark catechu commonly called as Katha and cutch,

India are the pale cate

spoctively, Ia some of e older o thirg subsiance alled as Kheersal 15 also
wed. fro1s a2 white powder or crystailine soud maierial found in the cavities of e

Q¢ ana 0CC

it can be readily purified by ine
crvstallisation with hot water. Tt is valued for its medicinal properties and used for the

amment of cough and sore throat

n ¢ @sti Tregulal preces o
ernadl enviare Wiaelke grew Sa oolow DYen Bpa el smwon
3 il el sejlladi e DGRy D00y 1L LSOO, LIt ore ’iﬁ‘r VE LCHT
NCCCH  Sh VGl thatng is € "“;”"” “x‘

1

ased in pan preparations and medicines. It s an essentiag

nt of pan preparation. 1t 18

applizd in combination

with lime. It gives a red colour

of pan. Katha is considered Lo bg an a

coohing and digestive. and useful in relaxed conc i gums. It is used for

a4

the treatment in cough and diarrhoea It is also used as cooling applicant to uicers, boils

and skin eruptions

Cutch or dark catechu is used for dveing coiton and silk fahrics and in calico printing.

Cutch brocun is obtained by steeping the material & boiling solution of cuich and

cusoy. The dark catechu or the cutch 1s m arketed in the form of small cubes or blocks. It

brawr or dull orange in colour, and has conchoidal fracture. It possesses high

annin content and was carlier used as a tanning matarial. It is used as dveinp and

sserving agent. Cutch is widely used in printing than in dyeing. In printing, it is used
for two main classes - one for producing very fast sieam brown and drabs, and other for

and chocolate. Cutch can be printed on with a

progucing brown in combination with

tragacanth. On mixing cutch with di _a wide range of bright and attractive

hades with moderate fasiness to most ef the wics and poor fastness. can bc
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produced. It is used for dyeing the ship sails based on its excellent fasiness and for its

ervative action, which prevents the rotting of cotton from sea water. [t is also used in

lian pharmacopoeia. It can be used for dyeing paper and pulp.

I'he chief components of khair heartwood include catechin and catechu tannic acid. The

proportion of cutch in heartwood is nearly 7 upto 17 per cent. The highest annual

production of Katha from a factory is about 350-450 tonnes and the annual production of

it d 1

cute 1s 750-800 tonnes. In many parts of the country. such as, in Gujarat and Orissa.
¥y 1 4

nere are communities traditionally engaged in the extraction of cutch and katha. The

oM e

portant centres of production include states. vizzMadhya Pradesh, Maharashtra and
Gujarat. Cutch is exported mamly to United Kingdom. It is considered 1o be a good

source for forest revenue.

(Catechu also known as cachou. cuteh, cashoo. or Japan earth is an extract of any of

several species of Acacia—but especially dcacia caiechu—produced by boiling the wood

i water and e evaporating the resulting brew.
I &

Catechu (called katha in Hindi, kachu in Maia}; hence Latin Acacia catechu as the type
species which provides the extract) is an astringent and has been used since ancient times

Ayurvedic medicine as well as in breatn-freshening spice mixtures.

"he mixture is high in natural vegetable tannins (which accounts for its astringent effect),

4nd may be used for the tanning of animal hides. Ear ly research by Sir Hum phry Davy in

19th century first demonsirated the use of catechu in tanming over more

ve and traditional oak extracts. The extract gave its name to the catechin and

catechol chemical families first derived from it.

ick Catechu has recently alse been utilized oy Blavod Drinks Ltd. to dye their vodka

GIACK
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UNIT 1T MATERIAL AND EXTRACTION

L ourse structure

iroductiion

OIS USed Ior eXiraclion

ol leatha and cniel
r of katha and cutch

Various non-wood forest products have already been discussed in the previous units

Vi P-basics. Non-wood forest products (NWFP) are extensively extracted from

(=

arests, and thetr vole in raral and

forest econoinies is immense. However, the

sustainability of N'WFP extraction with respect to resource

poputations, dependent animal species and eco

functioning has remained |

unexamined. Still there are a number of useful products yielded by forests which could
not he included in groups already discussed. These products are grouped under
oJi:

®
&
&
a
®
#
®
@
®
[
®
Lo
&
L
&
@
&
L
® misceliancous products e.g katha and eutch. In this unit we will discuss about  katha
®
®
&
®
L ]
&
@
&
@
@
&
®
&
-
L]
@
[
Fiy

and cuteh with special reference to material and extractior.

v are exiracted trom wood of Khar treet A). Acaciais the botanical nawae of

has different varietes like Acacta Sundra. Acacia Catechuoides & Acacia

Ihese species of tree are mainly concentrated in - Uttarakhand Uttar Pradesh.

jarat and Himachal Pradesh. The preterred locations are either UP o

mutacture of katha is an important forest based traditional industry in India. the

eveloped animproved process o

ese products in simple and does not require sophisticated technology
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3.2 ORJECTIVES

Atter reading this unit you would be able to

kxplain the various species of Acacia used for extraction of katha and cutch

- scuss about Katha industries

3.3 SPE ﬂL.lfsm FOR EXTRACTION

> size deciduous tree with rough dark gray brown

le-mimoseae. It 18 said that the name ‘catechu'

€N 1o 1t because its bristles resembla ¢ ¢ claws of animals of the cat family or

Maybe because 1ts heart wood contains cuich. [t is also calied khoira, koir, kherlj«u baval,

achu. kugli, kaderi and sandra in local Indian languages (Hindj.

\

Kagli,

runjabt). Khair grows na urally all over Haryan

1 and the rest of Indian subcontinent

“as experiencing average rainfall, in the whole of th Indo Gangetic plain from A ssam

westwards. right up 1o Afghanistan. Also irom

oo + o

sea coast to Deccan Plateau and then

ot

he lower Himalayan ranges having an altitude up to  about 1250 m or 50

grows well on all kinds of geological formations and soils, but porous alluvium

11

of sand and shi ngle suits it best. [t grows on granite, gneiss, schist. quartzite,

ip. limestone cor 1glomerate. laterite. elc angd

‘\E‘r_!’!f‘

o
e
o
£,
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JTOWS sl Ires 10 a height of ab t me i about 55 years. The diamete
il bout 30 to 40 em, and it 18 seldom straight. Instead, it generally tends
Tooked with an irregular shaped crown. its bark is gray in color and nearly 8 mm to

2 mm [t o come  off in small patches of trregular shape. Khair { 4cavia
wrechns 1s generally leafless during late SPrng 1o carly sumimier. Old leaves are generally

luring Jan-Feb and new ones appear during April- May. The species gets full

foliage by June-July when it paints the environment and landscape so very beautifully
khair are compound. The rachis branching from the mid-rib has 4 e 3

kle. The rachis 1s nearly 10 to 20 cm long and bears 20 to 60 pinnae each abou

14 cm long. The khair tree flowers during June 1o October. Its inflorescence 18 pale
el Y T olored. The fruit of khair is pod shaped It is S10 7 em long and | 10 1.3
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) nd shin sd of khair is large-and yellow
1 wt wood s small and  red o color The wood darkens on exposure.

veighs 25 to 28 kilogram per cubic foot.

tacked by a variety of 1insects, the heart wood is too

» be attacked by any of such insecis wood being hard 1s used for making rice
% hookab stems, for crushing suger cane { oilseeds. ploughs , handles for
iC ne wood s alse used quality charcoal which ss

and blacksmithe, While the wood is smooth and lustrous,

I T s not used in house construction because of superstition. The

pair tree 18 very 1in a number of ways. A pale vellow mucilaginous gum exudes

rom the one of the best e 1 arabic. Its wood contains
catechin, ¢ nd tannin. The wooed extracts are used for tanning a

1o hark and roote of Khair are need in treatine T dv ravel

! N Ddrk 4id rooty O R0givr are usea in u.-..ih.{é{_j sore THK)LttIA. bo V pains. gravel

chial asthma and indigestion. Th < is especially  useful as astringent, and a cure

nigh. diarrhea and indigestion. cancer, piies, sore throat, ulceration, eczema

ol | i ; G, TN ’ wpr Eait s i
Q1 1Ieprosy. waatha s a wnne 1050 a:

found 1in Khair wood. It ig

woad in specially designed earthen piichers

and allowing the concentrate to cool and crystalivze. Katha is not only used as a remedy

for body pain but also 1 me human ailments. Katha is used
extenstvely m “pan’. It forms an impo { adhesives for plvweod and 1s
dso extensively used o drving canvas and siz of fishing nets and ropes. Because

o various uses, Khar tree wood, bart

s are i great demand. While t

nrice of a ‘ii:'ﬂ,l‘:‘\jlt'igf Kl

ameter is about Rs 2001}, the

dlia

nearly Rs 600 per kg, The bark fetches nearty Rs 20 per kg.

alwavy been subjected to extensive

as well as illegal. Khair wree

F LG stock €

vacant areas with this species at a quick pace. For

that its sceds are collected during winter

nd sown m polythene bags during spring. T

o

he

d
i
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tanting of the seedling is best done during the rainy season. In natural habitat it can

i

¢ raised easiy by direct sowing as well

«Acacia catechu 1s a deciduous tree with a light
crown and dark brown, glabrous, sle

nder, thorny, shining branchlets, usually
Bark dark brown or dark grey, brown or red inside. nearly 12-15 mm in
hickness. rough, exfoliating in long

narrow rectangular flakes which often remain

1¢. Blaze very hard. colour brown and then de

pink.
Branchlets armed with pseudo-stipular

Spines 1n pairs below the petioles. Pod 10-15 cm
by 2-3 em, thin, straight, flat, glabrous dark-brown and shining when mature. Sceds 3-8
ot S mm in diameter

(b} Natural Habitat and Classification

weacia carechu 18 widely QISWibUI‘Sd :i"ii'c’}‘o,iﬁili"i'l_iﬁ the greater pari oflndia excep! the most
5 = & iy
humid g

cold and the driest regions. It is common i

he sub-Himalayan tract and outer
iyas ascending from 900 to 1,200 m from Jammu to Assam. The record
daistribution of khair shows that the various forms of

1

1t, rather than overlapping, appear
ive ol none or another tolerably well d

defined areas,
N

var. catechu - Found chiefly in Punjab, Garhwal and Kumaon, Bihar and Orissa. In the
layan tract and the outer Himalayas, it ascends upto 900-1200 m elevation
Var. catechuoides - Found chiefly in Sikkim terai, West

Bengal and Assam. This is the
Burmese form.
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Var, sundra — Found chicfly in the Indian Peninsula. This is southern and western form

accurring in the Deccan, Maharashtra, Gujarat and Rajasthan.

[hus the var. catechu has never been found in Eastern Himalayas nor in Assam. The var
echuoides is apparently absent from the Western peninsula. The var. sundra which 1s
ww wiven specific rank Acacia ehundra, is confined to Deccan, Gujarat, Rajasthan,

Southern Maharashtra only.

Classification

fcacia catechu oceurs in tropical moist deciduous forests, dry tropical forests and
tropical thorn forests in the following sub-types as given by Champion and Seth {1968},

S1) associated with Bombax ceiba Burea

/

In tow alluvial savannah wood land (

monosperma. Dalbergia sissoo ete. In Southern tropical dry deciduous forests (5 A),
Khair occurs in very drv teak forests (5 A/Cla) and dry teak forest (SA/C1b). associated

AC3).

s in southern dry mixed deciduous forests (SA/C

=
-
i
o
55
5
)
s
=
iz
w2
—

with associates of teak
Common associates ave Terminalia atata, Boswellia servaia, Azadirachta indico etc.

n nerthern tropical drv deciduous forest (5B), khair occurs in dry sal bearing forests

peninsular sal forests (SB/Clc) and

~
)
e
-

Y T 2 . . e P - T
(SR/C1H), dry Siwalik sal forest (5B/C

northerm dey mixed deciduous forests (5SB/C2). Common associates are Shorew robusia,

Perminalia alata, Terminalic bellivica, Bosweliia serrata cte. Khair occurs in dry

BIRGLicE i

deciduous scrub (5/D81). associated with Nveranrhes arbortrisiis, Dodonaea viscosa
Woodfordia fruticosa, Carissa opaca, Flacourtia indica, Lannea coromandelica etc. 1t
occurs in edaphic climax types of dry deciduous forests as in Anogeissus forest (5/E1) m
and Aegle forest (3/E6). It is also found in the seral type of dry deciduous forests as in

a C

IKChats

-Sisam forests (5/182).

In southern tropical thorn forests (6A/C1). Acacia ¢ ~atechu occurs associated with Acacia
leicophloea. Anogeissus latifolia, Azadirachta indica. ete. Climate In the natural habitat
of khair. the absolute maximum shade temperature varies from 400C to 500C and the

absolute minimum from 2.30C 1o 7.50C. The mean daily maximum temperature 1 May

] 3 tovet panmth 1 th ; s A 2 T e A B
the hottest month 1 the hot weather varies from 37.50C 1o 43.50C
i I THIC ﬁ

The mean daily minimum temperature in January which is the coldest month of the year

varies from 1.0ol 10 2. 10,

=
-1
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leacta calechuy 18 essentially a tree of com paratively dry regions though in its alluvial

orm, it extends into regions of heavy rainfall as in the Eastern sub- Himalayan tract,

5,800 mm. Away from riverain tracts it

occurs n localities where the normal rainfali « aries irom S00 to 2160

-VEIOPS 10 1ts maximum size i localities with heavy rainfall but it 1s
crophilous and grows in dry situations whe

re lew other species survive,

Fopography It is found on flat or gently undulating ground and ravine country as well as

i hiily region but seldom extends in areas above 1200 m in el levation above the sea level

Lseology and Soil

4ir occurs on a variety of geological formations and soil. though it undoubtedly thrives
- f o T & =

on peorous alluvium, composed of sand and shingle and on well drained sandstone. It

known to occur on granite. gness, schist. quartzite, shale, basalt. limestone,

Faxonomy

Ecology and distribution

History of cultivation

y

eved to go back as far as

I A catechu tanning agen: (cutk

greves s rafatee A T

I il W Wi i ATY 1814 safioreboe to
Writ frst ICG AL cdlecnuin Al 1514, FCiCiTing 1o 1
g S R LR R . i
a8 Cacho and mentionineg ritas b cIng exported

0 om Cambay to Malacca. It b

wial

known in Europe in the 17th century. By the e

19th century, it was of some

commercial importance and was much used in France

The first A. catechu io reach

Furopean countries had been re-exported trom Japan and was called ‘terra japonica” .

‘u./x

at that time to be a natural earth or of mineral origin

Natural Habitat

\. catechu oceurs naturally in mixed deciduous forests and savannas of lower mount

> L\pl.i h.lﬂi" common in

drier regions on sandy soils of riverbanks and
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Biophvsical limits

\ltitude: 0-1500 m, Mean annual temperature: 32-39 deg. C, Mean annual rainf: : 500-

YOUY e Sl g IR ST s T Vel eYs o .
Al M. 200 Ypel 1 nd SPECIes grows in a wide ral

Viur, loam wath varving praportions
capable of growing 1o shaliow sous.

ieproductive Biology

A catechu is leafless for a time during the hot season. In northern India, leaves are sh ed

i

abeut February, new leaves appearing towards the

| of April or during May. The

flowers appear at the same time as new leaves. Trees continue in flower until July or

1

\ugust. Pods develop rapidly, becoming tull size by September or October and turning

from green to reddish-green, and then brown; they begin to ripen by the end of November

Pads dehisce not long after ripening and commence falling in

-»

, fall in the succeeding months. Some pods remain on the tree until

he following October, by which time, hower

_the seed has become extremely damaged

Y Ineecls ;‘éw,‘ “< mn:l\-aév cp \'ir: germinaie T‘ e onset A r 1 -
by 1nsects. 1ne SPersed secds germinaie w INSCL OF rams.

.

{ Acacia cotechuy in India is annually consumed for manufacture of cutch anc

jau}

. the products are cate

catechutannicacid (cuich). A
third article of commerce is aiso obtained in the shape of a white powder. Known as
kheersal. which appears as a deposit in the wood. It is used for medicinal purposes.

sallsy o tahk s 2 s ey TRy Thes <71
especially for cough and sore throat. The

and cutch varies considerably

1 v !

with the scason in which the trees are felled and their girth, age and condition. The

aximum vieid of katha is obtained from trees felled in autumn and winter, I

led trees also give higher yields than dried ones. Dead trees are unsuitable for

extraction. Katha is marketed in the form of irregular pieces and small square tablets or

blocks of grayish brown colour, which when fairly pure, exhibit crystalline feature. There

Uttar Pradesh located at Izatnagar; the other locations are

£y 1 I [ S e L LT TR U L, = - oA v wrh
Bareillv Haldwan and Nanbabacd I'hese are i existence tor past 50 years o SO, while

are of present origin. T - at [zatnagar processes about 10,000 tonne of

katha wood and produces

&
=
£




3.4 PROCESSING

The dark heartwood of the trunk and of branches greater than 2.5 cm diameter are

mployed for extraction. Freshly cut material is to be employed to optimise extraction

vields. Modern village-scale processing 1n India involves a number of distinet operations.

Heartwood is mechanically chipped prior 1o the first extraction which 1s undertaken in

. open-topped pots of 40 litres capacity. Approximately 10 kg of chips, supported in

e basket, are boiled with 25 litres of water for 2 hours. The extract is removed and
the chips are subjected to a second extraction, The combined extracts are filtered and
then concentrated by boiling in the metal pots until the specific gravily attains
approximately 1.05 Katha crystallizes out over a period of several days from the
concentrate, and this is removed with the aid of a filter press; final preparation of the
katha prior 1o sale involves maceration in clean water, filtering, pressing and drying to
around 10 percent moisture content. The filtrate obtained after removal of the katha is

concentrated by evaporation to a viscous state, and is then allowed to solidify as cutch.

Multiple borehold method for extraction

Factory-scale processing is basically similar but on z larger
scale (typically 2.5 tonnes of heartwood per batch
extraction) with additional mechanical aids. The extraction

may be carried out both at atmospheric pressure or in

fé‘,‘j )

50
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Lutoclaves at 100-110°C; the process is repeated:on the chips six times with the complete

sration taking about 12 hours per batch. The extracts are concentrated in a steam-

4 vacuum evaporator, and the product is then stored at 0°C for 12 days to crystallize

‘e katha, The cutch residue is subjected to vacuum concentration and s finally

ed inK . (holding 25 kg to solidify. Cutch and katha may be cut nto
cocs fot hy the buyer. and the katha 1s sometimes reduced to a powder.
\

rrwood vields vary considerably according to the size of the trees at felling and the

sity. Processing vields based on heartwood feedstock average 4 percent for

icatha and 8 percent for cutch.

cations

. Katha is commonly used in ayurvedie prepai ations. Besides this, it serves as one
the Major COMpPONEnts in masucalory. 1.e.. chewing of betel leal (pan) m fndia.

atha alter arving 1s apptied on emon Sit

and taken regularly s empty

overseresty ey e e (i bets
SNER AN PELGS NI S JE SEE 5 SO R 8

3.5 MARKETING OF KATHA NAD CUTCH

Catha s marketed in the form of irregular pieces and small square tablets or hiacks of

MNatlia v
arayish brown colour. which when fairly pure, exhibit crystalline feature. No regular
statistics are however, available for the widely scattered production of katha and cutch by

the cottage scale manufacturers whose total production may safely be placed at least as

cqual to the factory production, it not more.

¢ factory at Jzatnagar processes about 10.000 tonne of katha wood and produces about

SO0 tonne of katha and 1,000 tons of cutch. The remaining factories utilize about 15,000
tons of heartwood and produce about 400 tonne of katha and 1,000 tonne of cutch. Their

annual capacity varies from 1.000 to 3,000 tonne of heartwood.

L4
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SUMMARY
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Non-wood forest products (NWFP) are extensively extracted from Indian forests.
A o

and their role in rural and forest economies is immense. However. the long-term

ceological sustainability of NWIP extraction with respect to resource populations.

dependent anmimal species and ecosystem functioning has remained lareely

< e
anexamined. Still there are a number of useful products yielded by forests, ¢.g
i

katha and LLNLL,U elc.

Kattha & cutch are extracted from wood of Khair tree( A). Acacia is the botanical

name of this tree and it has difterent § aricties ke Ac acla Sund: ‘a. Acacia

11

Latechuoides & Acacia Catechu. These species of tree are mainly concentrated in

Uttarakhand Uttar Pradesh. Bihar, Rajasthan. Gujarat and Himachal Pradesh. The

oy rod Toeatiarie Ara aithor T 1T o 301 AR
reierred iacations are either | T D1hat

lcacia catechu 1s a deciduous tree with a light fee thery crown and dark brown,

glabrous, slender, thorny. sliming branchlets. usua ally crooked. Bark aark brown or

dark grey. brown or 1

in long narrow rectangular flakes which ofien remain hanging. Blaze very hard,

< n and then deep
cacta catechy s widely distributed throughout the greater part of India except
the ud. cold and the driest regions. 1t is common in the sub-Himalayan

tract and outer Himalayas ascendin W0 1o 1,200 m from Jammu 1o Assam

i he record distribution of Hlmr shows that the various forms of it. rather than
representative of none or another tolerably well detfined areas

1 of the trunk and

ranches LI‘C'ITLI than 2 2.5 em di: AImeler are
employed for extraction. Freshly cui material is to be employed io optimise

gxtiracuon "m‘.m*. Moder tilii

-scale processing in India involves a number of

di ions.  Heartwood is mechanically chipped prior to the first
>xiraction which 1s ur @ 5] not 40 1 e
SXaclion whiicn 1s undertaken in POLS O1 40 hifres capacity

K i i ihe iorm o and small sgu.re 1ablets o
ook Brow lour, which wher firlyv pure. evhinit crvetalline
DIOCKS prown coiour, which when fairly pure, exnimt crystalline

fealure
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3.8 <MIN ’ﬂ QUE! "! E(Tﬂ\
(J.1Discuss the species used for the extraction of katha and cutch
Q2.Define katha and cutch
Q3 Ihscuss about processing of KAtha

Iin the gaps:

(1} Katha or catechu product obtained from .. .....ooooviiennnn. ——

1)The major producer of cutch and kathais.............ooviii
(i) The oo of the trunk and of branches are employed for
i catechu and the dark catechu commonly called as..... s vas s N

Jrespective x\

(1. Acacta catechu var., 11, India. 1il. dark heartwood, iv. katha. cutch)
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15 Market and marketable products used as raw material in forest based industries
4 5.1 Khair Wood 1 ? sed as Raw Material in Katha Industries

of Katha (Cutci)

3 Marketing of Katha and Cuteh:

arkets and depats

cner leUﬂ

1.1 INTRODU ‘"T!ON

Inp mu,m un L vou have Hluuib a* uui

of katha
and cutch. You have also studied the process regarding the extraction.Katha and cutch
are products made from the heartwaod of Acacia catechue tree.

Katha is used as an ingredient of paan ( betel) and paan masala chewing confectionar)

1 India. Cutch is used for dying canvas and tanning leather. According to an estimate

made a few years ago. 3000 tonnes of leather was produced annually in  India. Of which

2000 tonnes was produced in the forestry sector, which also produced 4,500 tonnes of

cutch. The total consumption of wood was estimated 1o be around 2000, 000m” ( Tewari

2 OBJECTIV ES

After readt n” this unit y u:; ‘would be able to
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emphasize the

I lomse batha amAd ek
L'ses of katha and cuich

4.3 PROPERTIES OF WOOD

4.3.1 Physical Properties of the Wood

Sapwood sharply distinct from heartwood, light yellowish-white or yellow. [leartwood
decp red or reddish brown, darkening on exposure: somewhat lustrous. The wood is hard
3 o 4

y Yot Tas iy Reamtns  Fusemors o] fian 3 1 ; 4
fard, heavy to very neavy. average weight 1010 kg/m” at 12 percent moisture

Y

content. somewhat coarse and even-textured and straight to interlocked grained. The

no characteristic smell or taste

Katha & Cutch

4.3.2 Mechanical Properties

w timber is very sirong. very hard. very steady and moderately tough. The fig

ber Ior various purposes ;,‘{DTCSSt;‘d as pCl'Cvi.‘ﬂT&gC“‘ of the same

properties of teak, for specimens from western U.P., are weight, 147, sirength as a

as beam, 119; suitability as a post or strut, 127: shock resisting

L. retention of shape, 116, shear, 155: surface hardness, 178 refractoriness

ability,

i

(sphiting co-efficient). 100: nail or screw holding property, 148.
i £ L ]
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(o

4.3.3 Seasoning Properties

The timber is highly refractory m“, flam‘f I
l

) ,«rnu @p Muhﬁ“md ﬂﬂrﬁca cmug],ng during

‘N (R

scasoning. It seasons very slowly. [t mowu 1he‘ref< re, he ccmvn_rrcd boon after the rains

and stacke .E%pdmnmg of thick

mrds or planks should be ::S:.:‘eidcl.,‘ wherever the Jﬂ”‘f"L!‘ is mtcndnd to hc further

converted imto thunner sections

vwood is not durable. The heartwood is very durable and is described by Pearson
R T iy R B 'y ey 1o o1y i ) PR " P
one of the most durgble Indian woods, whi_ch 18 seldom, if ever, attacked by white

ants and fungi”. There are several records of its huwxw lasted for centuries in temples and

it has also done well in harbour works. Natural durability graveyard’ tests carried out at
the bor ccarch Institute(FRI). Dehra Dun. have shown' an average life of over 20

I is hard 10 saw and machine, especiaily if the wood is old and dry after
ccasoning. A heavy gauge plate saw with closely space ed teeth and shallow gullets gives

should be used in machining and turning . The timber can be

i

the best results and stiff tools
turned well, The wood can, however, be finished to an extremely ‘smooth surface and

takes polish well.

Ihough Khair is chiefly used as a source of katha and cutch, it is also a useful timber. It
s much priazed for posts in house construction and aiso for making rice pestles. oil and

Sugs

cane crushers, ploughs, tent-pegs, sword handles and keels and knees ot boats.

[here is. however. a local superstition against it in parts of Uttar Pradesh on account of

h it is not used in house construction.

KChair is o valuable economic structural timber. the heartwood bein naturally durable.

Ihis species has been classified as ~Super Group™ tmber suitable for !arge spans more

i ot

than 12 m and is placed as the first choice of selection for permanent structures (L.S.1.,

L
(=h
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1962). It is eminently suitable for tools and too!l handles, particularly for mallets and
plane bodies. It is excellent for making spokes and hubs of wheels. Sapwood of khair is a
waste product in katha industry as it does not find at present any use except as a fuel.
Since the katha manufacturers use the spent heartwood chips as a fuel in their boilers and
bhattis, considerable quantity of the sapwood is literally wasted.

[t can be seen from the results of chemical composition of the wood obtained at the
rorest Research Institute (FRI) Dehra Dun, that the sapwood of khair trees, if collected
economically, can be profita bly utilized for producing bleached cellulose which will find
use 1 multifarious cellulose based industries like CMC, cellulose acetate, ethers. and
cven lor paper and paper boards if made available in large quantities,

4.4.1 Use as Fadder:

it 1s considered 1o be a good fodder tree and is extensively lopped to feed goats and at
tme cattie also. The plants are also browsed by cattle, rhinoceros, deer and elephant. Th
leaves contain 13.0-18.7 percent crude protein, 46.7-51.0 percent N free extract and 0.]14-
U.17 percent phosphorus. Total digestible nuirients are 46.3 kg. of dry material. The
nutrinve ratio is 15.0. The digestibility values are moderately high which shows that the
leaves are feed for cattle on the basis of erude protein, crude fibre and tannin content. The
leat fodder of dcacia catechu is rated as good.

4.4.2 Use as Fuel :

as fuel and furnishes charcoal of good quality. the calorific value of

¢ sapwood being 3142 calories (9256 B.T.U.) and that of heartwood 4946
calories (89135 B.T.U.
4.4.3 Medicinal Uses:

Ihe different parts of the tree have a variety of medicinal uses. which in haemopiysis
(spitting of blood). A paste of the bark is usetul in conjunctivitis. The bark is reported 1o
be useful in the treatment of snake bites,

Flowers: A mixture of flower tops, cumic. milk and sugar is useful in gonorrhea.

Wood: Cutch and katha obtained from the heartwood have great medicinal value, It is

cooling, digestive and a very valuable astringent, especially in chronic diarrhoea and

dysentery, bleeding piles. uterine haemorrhages. leucorrhoea, gleet, atonic dvspepsia,

/uou.ac.in
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chronic bronchitis, ete. It is also useful in cases of mercurial salivation. bleeding or
ulcerated or spongy gums, hypertrophy of the tonsils, relaxation of the uvula, aphthous
ulceration of the month, ¢tc

A mixture of catechu and myvirh (Kathel) is usually prescribed as a tonic and as a

1¢ 1o women after confinement,

rsal 18 used as a remedy for chest diseases. especially for the treatment of asthama,

1.4.4 Katha (Catechu)

Good guality ol Khair Tree i

‘Acacia Catechu) is procured from various parts of Indi

‘f‘;/

i-ach log 15 manually stipped & made free from Sapwood. The heartwood is

mechanically chipped into small pieces and cooked under pressure. The liquor obtained
contains Catechu which 1s concentrated in muitistage evaporator. On chilling the
concentrated liquor crystals of Catechu are produced. Crystals are carefully filtered in
controlled conditions. The filtered mass is mashed and cut into Biscuits and slowlv dried
low temperatures.

11
al

Commercially the catechue is valued on the basis of its texture, paste value(8-10
times) and smell. However, detailed analysis of a typical sample is as following

~ Lossondrying - 14-16% by weight -
2 Matter insoluble in ?"LE![)CG spirit | 10-15% by weight
A iotal as | 20% by wéight
. leash  jMax 5% by weight o
b i

9 yimes{in terms of water retention) |

The most smm;hml product obtained from “Acacia carechu var. catechu proper is kat atha or

catechu. This is obtained by boiling chips of heartwood with water. In India two varieties

arc marketed katha or pale catechu and cutch or dark catechu. As sold in the market,
katha is found in wregular pieces or small square blocks of grayish colour, which on

(=4

reaking show a crystalline fracture

[here is 2 very large internal demand for it for masticatory use in pan preparations and in
medicine. Katha is regarded as astringent, cooling and digestive, and useful in sore throat,
cough and diarrhoea. Externally it is employed as an astringent and as cooling application

to ulcers, boils and cruptions on the skin. It is an indispensable ingredient of pan

(s
o0
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varations. In combination with Ui

the characteristic red colouration

resulting from the chewing of pan
s fraditionally being used as mouth freshener with Betel quid in India. The new

tion of mouth fresheners, like Pan Masala deploys Catechu as chief ingredient with

wreca nuts and sometimes with chewing tobacco, Catechu is an astringent and has

bitterness followed by cool-sweetness. It also finds use as flavoring agent in

condiments, ice-creams. candy. beverages eic. Since ages. the medicinal uses of catechu
e well known. It finds major use in treatment of diarrhea, dysentery, ailments of mouth.
o - lonsils ete. Many new uses of catechins (which are the natural chief ingredients of

calechu) like antioxidant, skin care. anti-diabetic. anti t-inflamatory are reported.

4.4.5 Cutch:

he  supernatant liquor obtained on ation  of catechu 18 concentrated in multiple

etieet evaporater till the semi solid condition 1s achieved. It is directly packed in suitable

The cutch has dark colour and rich in Ve *getable Tannins. A typical analysis is

Moisture, max

uich s natural source of tannins (ior tanniz ng icather). It creates varicty ol colours

uscful as dyeing agent for

ural fibre . It is also used as amouth

reshner. Medicinal  uses are similar o that of catechue are also ki

wn. [t has

ipplication in oil aent | adhesive ete

rilling . printing |

Secondary

1 Wooden Case wmppui in hessian b hag

s in wooden case L\Idl’)puj in hessian bag

e S

1 host plant for growing the Katki or Aghani crop in alternation

with the normal Rang

tor Kusumt hosts. This species is unsuitable for the Baisakhi or
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‘ethwi crops due to non-possession of sufficient vitality during the late winter and early
not weather months to bear a lac crop. This species 1s best used for raising the Aghani

op and produces an encrustation equal in quality and quantity to that produced on

um (Schleichera oleosa). The brood from the infestation of khair with kusum brood

akes very well when used to infect kusum again in January-February. The resulti

Gum: The gum from khair is said to be of very good quality and is regarded as the best

substitute for true gum arabic. The tears may be as large as 3 cm in diameter and pale

r

How 1o dark amber in colour. It is not collected separately and is generally mixed up

OLNeTr Acacta gums.

M ARKET AND VIARKETABLE PRODUCTS USED AS RAW
MATERIAL IN FOREST BASED INDUSTRIES

in India. State Forest departments are the major producers of Khair wood. The wood is
generally disposed off by the respective State Forest Departments/Forest development
corporations at their sale depots.

Wholesale markets are mostly located in towns. These are permanent in nature where
transaction take place daily throughout the vear. In these markets (Mandis) the
wholesalers and commission agents play an important role in the sale of produce. During
recent vears. with the development roads, communication and transport, there has been a
marked increase in the sales of Khair wood at these markets (mandis).

NA

In M.P.. marked Khair trees are cut in the coupe and if the trees are big then logged into

picees and numbered. Cut Khair wood is transported to depot where it is transferred to

one ef the following agencies.
(i) Given to advance purchaser who has tendered the highest rate on log basis for a

p articular ¢ oupe.

(i) Given to cooperative societies or cottage industry for making Katha by country

60
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(411} Supply of Khair wood to Katha factories under contractual obligation.

t1v) in case of default by anv of the above a wwencies Khair wood is auctioned from the
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)00 tonnes of khair wood {(Acacia catechu) in India is annually consumed for

chu. Chemically the products are catechin (Kath a) and

icture ol cutch &

it ) A tlagerd rpeel o
i uunusu,dx.lu \\.LJLU). 13 n] ra diticie (@51

imeice is also obtained in the shape of a
Ly h"':\‘ MO d

der, known as kheersal, which appears as a deposit in the wood. It is used for

roinal Mirmacss sy oy gl ] Er ot 3 +
carcinal purposes specially tor L(m}_.ii. and sore throat.

4.5.2 Yield of Katha (Cutch)
he vield of katha and cutch varies considera ably with the season in which the trees are

felled and their girth, age and condition. The maximum yield of katha is obtained from

felled 1n autumn and winter. Trees that are gnarled and crooked are reported to give

straight one. Irees of having white lines on them are

rresnly relled trees also give

elds than dried ones. Dead trees are

r extraction. Following table de id of katha & cutch from 100 kg. of

khair heartwood in different parts of the country.
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i Vet itha yield per trees by thé country method (Handi method) is estimated as
| »

i LATIS

i

|

i ' ‘ - S—

f LTEe } |

4]

P

39-45

Over 45 |

4.5.3 Marketing of Katha and Cutch:

:

¥

K atha is marketed in the form of irreguiar pieces and small square tablets or blocks of
Jh brown colour. which when fairly pure. exhibit crystalline featurc. No :f“-sgu'm;

Clatistics are however, available for the widely scattered production of katha and cutch

ihe couttage scale manufacturers whose total production may s safelv be placed at least as

£

not more

dwani and

‘here are eight katha facteries in LLP. located at lzzatnagar. Bareilly Ha

Naiihabad. It is in existence for past 50 years or so, while the other are of present origimn.
[he factory at Izzatagar processes about 10,000 tons of katha wood and produces about

~

500 tons of katha and 1.000 tens of cutch. The remaining factories utilize about 15,000

wme of heartwood and produce about 400 tons of katha and 1.006 tons of cuich, T
annual capacity varies trom 1,000 10 3.000 tons of heartwood.

4.5.4Markets and depots

Following are some of the important Khair wood markets and depots in Northern India.

T

Haryana - Sonepat. Chacl

Ty

Punjab - Roopnagar. Hoshiarpur. Pathankot. Dausva, cle.

Uttar Pradesh - Kishanpur. Gorakhpur, Tuisipur, Najibabad., Gonda, Bareilly.

| aktumpur, Bahraich,Bijnore, etc.

Uttaranchal — Raiwala

Maharashtra - Chanda. Mhasrul, Kasa, Thane. etc.
(Gujarat - Waghat, Songarh. etc.

Bihar - Hazarntbagh, Monghyr, et¢

Madhva Pradesh - Sidhi. Panna. Damoh, S abalpur, Sheopur. elc.
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ATURAL REG

Under natural conditions, the seeds are disseminated by wind. The seeds adhere 1o the
light pod valves after the pods dehisce and are often blown to a considerable distance

irom the trees. In alluvial tracts. dissemination of the seed is further effected by water,

T - 1 3¢

'hough the seed itself is rather heavy ¥, the pod with sceds get washed down and the seeds

sand and boulders of newly thrown up 1slands and banks

Germination takes place in the b ginning of the rainy season, and the early development

free from weeds. Thus, on al] uvial sand

Of the se

y favoured on loose soil
or gravel. countless number of small seed] ngs may be found in the early part of the rainy

" a comparatively dense cover. In the iatter case,

. ‘ .
LN R 7 T 18 ONET Bt alem i wle
>edson not only in the open but also us

v 1

ie rapidly owing mainly to shade and to ds nping oft © and by the end of the season.

they d

ings disappear. In the open. a fair proportion survives provided the

I from grazing
Hile are very tond of young shoots and closure of areas under regencration has
stk benchicial resul Frequently, there is a high mortality from drought,

it the soil 1s stiff or shaliow and the roots have difficulty in penetr: ating it

readily with heavy rain and although germination takes place

o

mmencement of the monsoon, it may begin earlier in the scason 1n

oerishes in the ensuring spell or dry weather. Such mortality is

cularly marked in the case of seeds germinating on the surface of the ground.
in wet season  the seedlings damp off is a common diseases. Khair seed is ver

ind s at once killed by the é!.‘}iﬂ?ﬁﬁi dama;

the seed falls in

anag

L commences, tires must be rigidly kept

11InE a

unacr natural regencration. The slichtest carelessness in this respect

may eopardise a whole vear’s natural 1 cocneration

dom with

duction of Springs up n alluvial riveramn

.*‘Eil"]\d@m) I factors fay QUIZ 1T 1n such localities are the new 008¢ 501!

“heavy showers of rain: when this happens the scedlings generally die off or

in
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dluvial soal) free from heavy weeds and the abundance of light while the soil moisture
abtained by percolation ne doubt also assists the development of the seedlings

el s 4 R (17
mC Craps necome i

and elevated above the river bed through changes in the

ase e the river, the conditions for natural regeneration change. The ground becomes

Garder and a dense undergrowth of Adhatoda vasica or other plants frequently makes its

ice. Under such conditions, natural regeneration is no longer possible and

although 1t continues to take place where new alluvium is thrown up, it ceases under the

SUMMARY

» Sapwood sharply distinet from heartwood, light vellowish-white or vellow.

deep ved or reddish brown. darkeming on exposure; somcewhat

UL
The timber is highly refraciory and liable w0 end-splitting and surface cracking
luring seasoning. It seasons very slowly. it should, therefore, be converted soon

after the rains and stacked properly under shade. well- protected irom rapid

frving.
s [he sapwood is not durable. The heartwood 18 very durable and is described by
Pearson as "one of the most durabie Indian woods, which is seldom. if ever,

attacked by white ants and fungi”
Though Khair is chieflv used as a source of katha and cutch, it is also a useful

imber. Tt s much priazed for posts in house construction and also for making rice

tles, oil and sugar-cane crushers, ploughs, tent-pegs, sword handles and keels
and knees of boats. There is, however, a local superstition against it in parts of

Jttar Pradesh on account of which it is not used in house construction.

4.8 REFERENCES [ -
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UNIT V BAMBOO AND CANES

structure

"Oducuon

3 Ty

~-\.h|ﬂ< i;“ iy

4 2Construction purpose

YO aumman

“y

ip of forest produce utilized ior a

nhoo ar

anes are one o MOoSst umpoe

ety of purposes. They resemble the woedy timber trees in their form and swength and

)

3an are muitipurpose woody species. They play a dominant role as woody raw
maicrial {or a variety of products in the tropical regions and is considered as ‘poor man’s
umber”. (ndia ranks second in bamboo production with an annual production of 3.2
nuilion tonnes. Bamboo provides raw mate for cottage industries and emplovine

It is estimated that harvesting of bamboos in India itself requires about 71.23

| PO

ital role in the districts economy 'c} providing large scale employment

opportunitics at relatively low capital cost, a wide entrepreneurial base, easy

entration of certain industrial groups at specific areas.

W ”Lnu

66
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xplain tme importance of bamboosand canes in small scale industries

2. To list out various usue of bamboos and canes

5.3

mboo 1s woody grass belonging 1o the sub-tamily Bambusoideae of the fami] v Poacae.

Worldwide there are more than 1.250 species under 75 genera of bamboo. which are

uncvenly distributed in the various paris ol the humid tropical, sub-tropical and temperate

c2ioins of the earth (Subramaniam. 1998). This natural resource plays a major role in the

Bvelihood of rural people and in rural indu stry. This green gold is sufficie ently cheap and

plentiful o meet the vast needs of numan.Bamboos has versatile uses as building

matenal. paper pulp resource, scaffol ding. food, agriculture implements, fishing rods.

- Substitute for rattan, plywood and particle board manufacture. Pickled
ub slewed bamboo shoots are regarded as delicacies in m 1any parts of the country. The

major user of bamboo in India is paper industry, which consumes sizeable proportion of

I annual bamboo production
Bamboos are a group of perenmal woody evergreen (except for certain temperate

speciest plants in the true grass family Poaceae. sub-family Bambusoideac. tribe

lcl

0. the internodal regions of the piant stem are hollow. but the vascular bundles,

N TR s o
n in ct

as seer -TOSS section, are scattered throughout the stem instead of in a ¢ylindrical

rangement. Also. the dicotviedonous w oody xvy

1 1s absent. The absence of secondary

Vi, wood, causes the stems of monocots, even of paims and large bamboos, 1o be

0s are also the fastest growing plants in the world. They are capable oi growing up

(A

timeters (24 in.) or more per day due 1o a unique rhizome- dependent system.

= i1 local eoil armed i
Jt‘“p“uu Nt on iocal soil and ¢ imatic

00s are of notable economic and cultural significance in East Asia and

aldil

-ast Asia where they are used extensively in everyday life as building matcrials, 2

a food source and as a highly versatile raw product.
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1busa arundinana

of hamboo occut i India

TS Melocanna bacciiers and

4y " v 3 { T - 2
d FAVARCOTIC at / hecause o1 theu Wwide
i H i stinelus Atist arundinacea  are g tan MOST

7.3, 1 Morphology:

nboos are perennial grasses of extremely gregarious habit.

The stems of bamboo

nown as culms arise from woody rhizomes. The culms ge enerally grow in a grou
_ & Z
vhieh clump. The point on @

he portion between two nedes (8 kROWN as 1 erno 3 S Cdl

wsitied into three broad groups: (i) sympodial or ¢lump forming bamboos as 1t

4

ey ' oAy r‘ I
cmus and Bam

L11) mmmmc 1ai

and non clump forming bamboos

i Melocanna and Phyllsta Vichmbing as in Dinachloa.

Distribution:

i1t P ECR T = {re
S miout 1ImMost o Iy almost In evaery 1S
Avgte it 1 18 OOVeT ety By rartnitall e Qe ¢ d 2 ‘i; ~aridite
GISITTDULION i5 2OVEL ied lar 213 OV Iawiad ol LL and solt condmnor

Viost bamboo requires a temperature of 87 t0 367 C. 2 minimum of 1,000 mm ol

rainfall annually and high humidity

constituent of many deciduous and evergreen forests and extends from tropical 1o

mild temperate regions. It grows on flat alluvial plains upto altitude s oi 3.0 150 m above

ly. in forests bambeo ¢ where 1ree canopy is brok

cneral

clear space which exists in the canopy are 5ea ied by different species

hamboos. Most of the bamboos are light demander. Wherever, bamboo 1s found a

understorey Crop . the grow th 15 poor. Most o the §f eCIEs

irc and and grazing.

NI Fovlia i '
AU | pge

| | 1 1085(1akh tonnes)

ca Pradesh

uou.ac.1m
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Pradesh | 14864

I\ J*QV
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multiple uses.Bamboo is uti h,{cd for various purposes depending upon its
important role in the daily life of people; for house const ruction,

implements, as food material and weaponry etc. Besides being a

Qe

ot cellulose for paper manufacture and rayon, it supports a number of

industries. Bamboo craft

@ oyt
MG ()

the oldest of traditional

cottage
Industries in India. The origin of this rural crafi is traced from the bugimm:g of the

civilisation when man started cultivation of food crops thousands of years back People

mak Ing paskKetls, mats and man v Ot her pre duets of house shold use with pamboo that

big

1n nearby to Laier, inbal and rural people in the vicinity of
Iorest took up this as & means of lvelihood. Now bamboo ¢ craft is spread in all

s mitlions ol traditional workers

AY




OUttarakhand {

oo is emerging as a major source of raw material for several processed pi

wide spread occurre

rrence and its multiple uses

artty aue o is ilast grow

i s = s dd e B e . e 7. . o 8, i j—— T3
a in Inda for commercial pu > Bumbusa bambos., B. balcoa, 5

CHin Y rulda. Dendrocalamus  strictus, 1. hamilionii, Melocanna  baccifera,
§ }‘x' { "';

scriptoria and (. travancoricu

L e consumption pe {

, pattern of bamboo (Tewari, 1992) is given below

¢ Consumption pattern of bamboos in India.

LOUSING

Non-residential

Rural

acking, mcluding basket

compared to other constructional tmber. bamboos possess better strength to
weight ratio and can su

nitably be used for structural purposes.Due to its physical form

with nodes and cross partition  walls, bamboo results mn light weight but stronger

structural component for low cost house construction. Bamboos can easily cut and split.

<

uou.ac i
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Bamboos are extensively used in rural housing. They are used in the construction
of houses and huts. T}

ficy arc used as rafters | ridges, posts, trusses, purlins, roof

coverings. walls. floorings, doors and windows etc. the outer surface of bamboo is
smooth | ciean and hard enabling its easy use for

specific purpose. There i no wastabe

as there is no bark. Mog of the bamboo species posses high tensile strength and

Ligls

ity(Dwivedi 2007

Bambog rafi
3.4.2Construction purpose:

Bamboos are largely used as a substitute for timber . Due to its good strength
proprites. straightness and lightness combined with hardness _ bamboos are extensively

used for construction puUrnoses
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I'raditional and handicraft items
Bamboo is largely used by handicraft industries due to its strength properties, light
wetgh traightn combined with hardness. Almost all the species of bamboo are

¥

casy to work and take a good polish and finish. There are a large number of traditional

and fancy items which can be easily made out of bamboo. These items include

iral implements. anchors, arrows, back scratches. baskets, beds. Binds. boats.

aottics. hows, bridges, brooms, brushes. buildings, caps, carts-vokes, caulking material,

chairs. chicks. chopsticks. combs, containers, cooking utensils, cordages,
fishing nets. fishing rods. {lag poles. floats for timber, fluets, flower pots, food baskets,
fuel. furniture. hats, handicrafts.haystacklamps lance staves, fences. ladders, lanterns.

of hats and sandies. loading vessels, masts. match-sticks, mats, milk-vessels,

musical nstruments, nails . pens, net floats, ornaments, shoes. spravers.sport goods,

sticks . ways tubs,traps umbrella-handles, wrappers. tables. roofings etc.(Dwivedi 2007 )

hamboo baskets and stick tray

Pulp and paper

Most of the bamboo species vield high grade chemic al pulp suitable for making writing ,
printing and different kinds of quality paper. It is known that bamboo is composed of
two main two types of tissues, namely fibres and vessels (parenchyma tissues). The fibre
flaments constitute about 60-70% percent{on weigt basis). The parenchyma iissue plays

sle in the pulping process. More recently, a process has been developed

yugh which parenchyma can also nulped to increase the total [ yield of pulp. Fibre
length fength and diameter of some of the species of the bamboo is given table below:

e B e

' Spccics | Fibre 1e*mlm mm) | Fibre diameter(m) 1

Bambusa t lebos
3. nulans

3. polvmorpha




ty htp/fuou ac.in

“ULttarakhand Open Univery

16,07 T

248 [ 1646

r e 5%
;‘ 16.2

- T T e———
‘ 16.07 |
| |
e ]

fibre material commonly used in india for

I'on bamboo species for (he supply of long fibre material

floormg, in which Snps,3.81emx6.71em Lare cu and

YMELrIC pattern.

I bamboo:

cd or spl

plit.spread owr and flattened Into sheets with suitable

hese sheets are then combined |, Eapped.armngc:f

I glued,

ed to the desired form. These are then cut and trimmed 1o different size

o

VoAl ¢ made 1o grow into different

“It shapes. [1can be shaped into square

N— d trianoiilar ohe o i daiar oo Fiaiaene handia e A1y e o
\v.? and ’Cudl!é{p}lfl shapes tor IOW COost C(‘E,;\'i!;_‘., . ﬂ.i’ﬂlQ!(,raith. d&s.()rdf_;\\?‘ trems

10 cottage industries. Japan has successiully

giown artificially shaped bamboos

Toduction of such bamboos is simple fke moulding hollow biocks, but needs prachice
4 : p Hy shaned harm hmme - CW T o 0o he rONger than the rorimd A G

Claily whuj{?i:‘a‘a bdﬂ;m OS5 arc expected io ne Stronpes than the round ones.
Culinary: The shoots {new bamboo culms that ~ome out of the ground) of bamhon are

iney are used in numerous Asian dishes and proths,

and are available i

forms, both fiesh and canned version. The shoots of the
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giant hamboo contain cyanide. Despite this, the Golden Bamboo Lemur ingests many

umes the

1es the quantity of toxin that would kill a human

ikl

shoot in its fermented state forms an important ingredient in cuisines acro

Py e
Cl§)~

in Assam, for example, it is called khorisa. In Nepal, a delicacy popular
cthnic boundaries consists of bamboo shoots fermented with turmeric and oil. and

cobked with potatoes o a dish that

i Nepali)

kied hamboo, used as may also be made trom the pith of the young
S ‘V
nder shoots of several bamboo species  are used in

sed in curries and pickles. Thev are
delicacy by local popuition. The tender shoots are soaked in water, boiled

ind y eurries. Important species vielding edible shoots are Bambusa ruida, B
b Bomuttiptex. B polymorpha, b vulgaris, Dendrocalamus hamiltonii, D. strictus

D Giganteus. . longispathus  Dinochloa  andamanica, Gigantochloa rostraia. G
preudoarundinacea, Melocanna baccifera, Schizostachyum,spp. etc. These shoots  are

sometimes marteded  also. Flowering  culms

in drv localities exude a sweet  bhrittle

which s edible and contains saccharine

amboo shoots contain cyanogenic or glucosides which on hydrolysis yield hydochloric
Fips of immature shoots contain hydrochloric acid to the extent of 0.05 to 0.50
pereent. Cooking  destroys the enzvmes responsible for hydrolysis. While coc

water 18 changed several times. the toxicity is removed . in several countries bamt

ultivated for edible shoots and about 10 tonnes of edible shoots per ha can be ohtained

Bamboo shoots are not highly nutritious. but are a geood source of thiamine and niacin,

which are  the members of vitamin B complex. Tender shoots of Bambusa bambos

contain 88.8 percent water, 3¢

.9 percent protein 7%

o carbohydrate and 1.1

NSO B o
pereent mincrasi.

'hey also contain thiamine, riboflavin,niacin and vitamin C.

Bamboo seeds are  consumed by poors during famine. Seeds of Bambusa bambos

contain protein content comparable with wheat in guality and with rice comparable in

quantity. Seeds of several species of bamboo can be eatern without any adverse effect an

1oL

numan heaith. In rats, a complete replacement of rice by bamboo seeds in diet enhanced

¢ rate of growth in rats by S0 percent

74

=
r_z-
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Medicing
1s used in Chinese medicine fo; treating nfections and healing. It is a low-

of potassium. [t is known for

sweet taste and as a good source of

i

nuirients and protemn

da, the Indian system of traditicnal medicine, the silicious concreuon tound in
the culms of the bamboo stem is called bansiochan. It is known as tabashir or iawashir in

Unani-Tibb the Indo-Persian system of'medicine. In English it is called "bamboo manna”

to be a tonic for the respiratory diseases. It was earlier obtained

from Melocanna bambusoides and is very hard to get; it has been larp gely replaced by
synthetie silicic acid. In most Indian literature. Bambusa arundinacea is described as the

Imanna.

Some of the species of bamboo produce abundant white power on the surface of young
culms. This power is used for making sex hormones. Bamboo leaves also possess

cuon of leaves is fermented and used in the treatment of fever

nousa bambos are used for blood purification

feucoderma and for the Ireatment of ditions.leaves are aiso ased

mireatment of bronchitis

everal bamboo species are

leaves and

are

=Y

retished by elephants. Leaves of Dendrocalamus siricius. the most common bamboo are

used as fodder. Leav

on dry matter basis contain crude

and 48.9 percent recpectively

s n

atural hollow form makes it an obvicus choice for many instruments,

wind and percussion

nume

types of bamboo flute made all

aver th the dizi. x1a0. shakuhachi, palendag. jinghu, angklung. in [ndia 1

very popular and highly respected musical instrument, available even 1o the nooresi
by J s h

of many highly venerated maestros of classical music, It 1s known and
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portrayca nolding a pansun (flute) in scu

sculptures and paintings

Water proc essing

imhboo as a matenal s demonstrated by its use in water desalination. A
sambee nlter is used o remove the salt from saltwater. Bamboo is also used in
construction and textiles

Canc is either of two genera of tall, perennial grasses with flexible, woody stalks from

Poaceac that grow throughout the world in wet soils. They are related to and

ay 1nclude species of bamboo. Depending on how flexible they are, different kinds of

canes mav be tashioned

a variety of purposes. such as iools, walking sticks. cruiches,
and 1w corporal pumshment. Judicial canes or school canes, used in some

tor legal corporal punishment. nust meet particular specifications, such as, a

gree of flexibility. Similar to bamboo. cane has been used historically

© many
other purposes as well, such as baskets. furniture, hoats, roofs and wherever stiff withy

stichs can be used to advantage.

Uses:

Lanes are used tor vanety of purposes 3

on account of their remarkable strength, elasticity

and length. thev are used for various purposes. Most of the canes are very strong and can

be used as a substitute for ropes as cable for suspension bridges and other purposes.
Canes are also used for wickerworks,making baskets and different types of containers.

Cane industry is developed in Bengal, Bihar, Karnataka and Kerala.
Cane Baskets: Cane baskets of various tvpes are produced in different parts of the State.

anc baskets are used for various purposes. These are

~~

ised mainly for carrying goods,
storing grains and keeping valuabies. The tribes. viz: Kukis. Mikirs and Mizos especially
use the baskets for keeping ornam

1ents and clothes with locking arrangements. In the plain

tnets. also a few persons keep their clothes, eic. in cane suitcases.

crensive

manufacture of “plucking baskets’ s found in all the plain districts on a commercial
basis. Generally. the tea planters purchase thesc baskets in big lots from ume to time.

A
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rms with

nuiacture of plucking haskets 18 « mono poly of a few big {
substantial financial backing. These firms also manufacture various types of baskets used
n the carrying of earth. coal, etc. It is seen that these bigger firms obtain their supply of
raw matenals at much lower costs than the others do

Cane furniture:

inutacture of cane furniture, however, calls for a high degree of skill on the part of

rkers. Such skill is found to be traditional. in the manufacture of canc furniture.

over the other districts of the State as

ici of Assam enjoys a special advantage

as skilled artisans are concerned. The craft has commercial production in almost all

ne furniture staris with the preparation of requisite amount of
damboo slips. Canes of various diameters are also reduced into slips of various sizes

I'he artisans then prej

: rough structure of the furniture by

joining the different bamboo parts (previousiy sized) with the help of nails. In case of

nd-cane furniture. thin iron rods are used 10 £ei the round cane bend to the required

g
=
o)
-~
g
i
=
e
=

ul an artisan is the finer slips of cane he can use in coiling

length of colored and/or patten

! glass rod used in canc working,

Medicinal use

14l purnose. The coad

B EhIA 4

CA D men

powered and applied in ulcer. The roots of Calamus rolang  are remedy for

dysentry.oiliousness and febrifuge and also used as tonic. It is used In veterinary as

eaves ol Calamus rravan-coricus are used in dyspepsia. bi

Edible
The fruits of some species of Calamus such as ¢ atainus rotang are fleshy, mucilaginous.

itter and edible . The seeds of Calamus exiensus and C. erectus arce used as a

he young

der shoots of some species are caten

€d Or made into

the actual weaving or -J.:oii:"\;_ of the structure 50 made is done with fine slips of

uou.ac.in
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SUMMARY

»  amboos and canes are one of the most important group of forest produce utilised
1 VANCLY O W PUrpOsSEs
(mce constdered as weed 1n forest, these species are now regarded as the most
versatile and useful forest plant species.
e As compared to other constructional timbers bamboos better strength to weight

-atio and can suitably be used for structural purposes.

s Bamboos are largely used by handicraft industries.
® (I the species of bamboo are casy 0 work and take a good polish

TR ERNEENNNN NN BN/

2 yield high grade chemical pulp suitable for making,
and different quality kind of quality paper.

a ( y are referred to as plants belonging to the genus Calamis

® | for variety of purposes.

s The most extensive use of canes 1s in furtiniture industry.
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*ORT GOODS/SPICES

Suniperus procerda)

orm ll\l‘.*”, aggar hatt: and sport & DOUS

6.5 T%';wm:a

6.5.1 Spices and Condiments Obtained From Roots

5.5.2 Spices and Condiments « sbtained from Underground stems Shallot
N

5.3, 7%:“,:‘.:-;;:»‘ and Condiments obtained from bark

5 4 Seces and Condiments obtained from leaves and Iwigs
5.5 s and Condiments obtained from Flower buds. Flowers and Inflorescence
1.5 ind Condiments obtained from Fruits

7.5.7 Spices and Condiments obtained from Seeds

R o W - I P e i WS [ < LB R
A SR Snices and Condiments obtained from Lichens

.

6.1 IN r R{ﬂ)l "Tlﬂf\

unit vou have

.mii scale lm,u%mm with :“l.awar

I N < R W | AR i PO——— ! apale
reterenee o na mboo and canes. 1N presem sCale

unit alse tocuses on the role of

‘ndusiries in the context of the aggarbatti | spices. Small Scale Industries may sound

small but actually plays a very important part in the overa all growth of an economy. Small
Scale Industries help the economy in promoting halanced development of industries
across all the regions of the economy. This industry helps the various sections of the
society to hone their skills required for entrepre eneurship.

india has waditionally been known for smali scale industries.Its spice and culinary herb
sroduction is one of the largest spice producing and consuming country. Similarly

b il it waetyrne oF India Aoarl : Lot 5
L rural and metros of India. Agarbatti market s driven by

fiion and religion. s a cottage industry.Rural women are employed in

\oarbatti manufacturing. Availability of cheap labour makes it advantageous for the

o
<

O.....Q.....Q......Q...0...........‘.
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ducers o ensure Mroauction Poquaiity products based on forest
‘ 1 Y
culture ete

1 1

Efim:;,ai:zwr: handicrafl. small scale indusiries based on local produces. artifacts.

and herbal based mdustries are some potential entreprencurships found in

scattered form across the different altitudes in Uttarkahand

After reading this unit you would be able 10

List out various species used in small scale mdustry
Discuss uses of plant species for making obtaining spices and other small scale
ndustry produc

[iscuss various 1ypes of spices ¢le.

JAR ;nhfm;m*z.as g)m( em}

Habitat:

an .“;ZC“!\C'}% cedar 15 iound n mountamous areas and | i‘ff)Ck}

Lo

ground. In Africa, 1t occurs at altiiudes between 1,050 and 3.600 metres. but 18 most

commeon between |

800 and 2,700 metres

distribution, ranging from the Arabian

Range: The African pencil cedar has

la. through Fast Africa. to Zimbabwe. However. whilst widespread, many

popuiations of the African pencil cedar are extremely small and threatene
Deseription

'he African pencil cedar, the tallest of all juniper species in the world. ac quired its name

-
e
g
&)
-
g
-3
el
=
(¢
v}
17
)
=
=
j=n
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manufacturing of pencils. The trunk is straight and sharply

covered with bark varying

bt

n coiour from pale brown to reddish brown. Young

i [
nene ac the
xencii a5 1ne

> [0 WO centimetres long

cedars have needle-li

piant ages, the foliage gradually changes it - scale-like adult leaves, which are light-

reen or yellowish-green and only up to six millimetres fong. Male African pencil cedars

rous, tiny male cones at the ends of branches. These greenish to orangey-

&

wownstructures are composed of scales. each contaming two 1o threc pollen sacs
H o

He.m
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the female cones: reddish-brown to blue-black, berry-like structures

made of leshy scales. each one containing a single ovule.

Uses: The wood is of medium hardness. is very resistant to termites, and durable against

It is apt to split when nailed (Dale and Greenway 1961). Main uses include house

5

consiruction. fence posts, shingles, transmission and other poles, flooring, and wooden

s exnosed to the weather where durability is required, for example beehives, and

6.4 SPECIES USED FOR MAKING AGGARBATTI AND SPORT

Scientitically known as Cvmbopegon khasans. jamrosa refers 1o a grass hybrid, which 1s

¥ . e T i ey

penerally of a pale yellowish color. The origin of jamrosa grass is in India and it is widely

i

srown in areas like Chhattisgarh, Maharashtra. Madhya Prade »sh and alse 1n the so

. The jamrosa oil is extracted from the highly aromatic jamrosa grass.

grass is of hybrid origin, being a cross between the palmamsa and
citronella. 1t is a plant which generally grows in the wild. The high quantities of ocimene

and peraniol present in jamrosa impart it with the scents of mangoes and roses and th

how it differs from the palmarosa. Recently, the jamrosa products have seen a rise in

and commercial cultivation of the grass on a iarger- scale is required. The

ional Rescarch Laboratory (RRL), Jammu has developed a new variety of the

amrosa, which is called CN-3
Uses: The spent grass of jamrosa is used in the making of cattle feed and organic manure.

Handmade papers are also made from jamrosa products and also tor making dhoop,

agarbatti/ masala agarbatti and raw agarbatti, The spent water of the plant is used to

make natural insect repellent. The spent water of the piant is highly pure in quality and
has many chemical agents which can be dissolved easily in water. It is considered good

for health reasons. Jamrosa is aiso used for ereating ftragrances like rose fragrances

82 . .
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Fhese grasses are ecologically- important as they have the ability to prevent soil erosion,

ground water and to detoxifv environmental contamination.
t.4.2 Mulberry (Morus albaj:

s of tlowering plants 1n the

nily Moraceae. The 10-16 species of

contains are commonly known as Mulberries. They are native to warm
temperate and subtropical regions of Asia. Africa. Furope, and the Americas. with the
majority of the species native to Asia.The clo sely related genus Broussonetia is also

commonly  known as mulberry, notably the Paper Mulberry, Broussonetia

vrifera.Mulberries are swift-growing when young. but soon become slow-growing
1d rarely exceed 10-15 m (3349 fi) tall. The leaves are alternately arranged, simple,

often lobed, more often lobed on juvenile shoots than on mature trees, and serrated on the

Uses: It 1s strong. tough and elastic. It 1akes up 2 clean finish. It can be well scasoned. It

and carved casily. Mulberry is typic

used for baskets and sports goods like

hockey sticks, tennis rackets and cricket bats. The fruits are edible and tasty

6.4.3 Dalbergia sissoo

Bombay blackwood. Ind

1 TOSeW0OOd.

{ shisham, sisam, sissai, sissoo. sissu
Dalbergia sissoo is a medium-to large-sized deciduous tree, growing up to 30 m in height

i ¢im dbh under favourable conditions. The crown is wide spreading and thin. Bark
rey. longitudinaily furrowed, exfoliating i narrow strips. It develops a long taproot

rom an early age. and numerous lateral ramifyi

roots. The leaves are imparipinate;

-
b}

eaflets 3-5, alternate. 2.5-3.6 cm in diameter. broad ovate, acuminaie. glabrescent,

olules 3-5 mm long. Flowers 5-8 mm lo ng, pale white to dull yellow, racemes 2.5-3.7

-

short axillary panicles. Pods 5-7.5 ¢cm x 8-13 mm. narrowed al the base,

scent, glabrous, with 1-4 seeds. Seeds 6-8 x 4-5 mm. kidney-shaped. thin and flat,

ght brown. The generic name Dalbergia honours the Swedish brothers Nils and Car]

Dalberg, who lived in the 18th century. The former was a botanist and the tatter explored

o
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countries of India and Pakistan, D. sissoo has been widely planted outside its

x

It has been established in irrigated plantations, along roadsides and canals.

‘ms and orchards as windbreaks. It has been introduced in many counuies.

lepal. Sri Lanka, Indonesia. Mauritius, Ghana, Kenya, Sudan, Nigena,

Zimbabwe. Cyprus, Iraq, the USA, the Gaza strip. South Africa and Tanzania. The tree

has shown promising results in the Khartourn greenbelt {Sudan) with irrigation, but has
heen less successtul in Ghana, N. Nigera, N. Cameroon and Togo. It is increasingly

yianted as

anted a8 a street tree in

> southern Florida and 1s becoming invasive. In other locatons,

=

ons are exXperiment: al

Uses: Dalbergia sissoo 1s one of the most useful timber species of India. The heartwood

hard and close grained with a specific gravity of 0.62-0.82. It seasons well and
1oes not warp or split: it 1s extremely durablc and 1s one of the timbers least susceptible

rv-waond termites m india. Wood offers resistance to sawing and cutting but 1s
excelient for turnery, takes a good polish and finishes to a smooth surface. It is used for
high-quality furniture, cabinets, decorative veneer. marine and aircraft grade plywood,

ornamental turnery, carving, engraving, tool handles and sporting goods.

6.5.1 Spices and Condiments Obtained From Roots:

fHlorse-radish

Armoracia lapathifolie Gilib.; Syn. Roripa armoracia (Linn.) Hitch., Cochiea

T

armoracia Linn.: Eng.- Horse-radish. Family- Cruci

care (Brassicaceae).
is a tall hardy herb with glossy green toothed leaves and masses of small white

flowers. The roots are large, fleshy and cylindrical. It is native of Europe. In India, it is

arown in Northern region and the hill stations of Southern Indi
T Teimins “TIam: SRimtE Swa P UL SRR U, USRI, W ither fresh nreserved
LBEST ¢ TOoLs are sc grated, and used as condiment, euther fresh or preserved :

taste is due to glucoside-sinigrin. It makes a valuable

1 and prevents scurvy. The roots are used also for flavouring

food products. It is credited with digestive and anti-scorbutic properties because of its

hieh vitamin C content. 1t is highly priazed as condiment especially with oysters and

84
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d meats. When mixed with ketchup. the |

¥

cd roots are imparts a refreshing taste to

sea-toods, especially shrimp, cocktail and ov:

Asafetida

Ferula Linn.; English-Asafetida; Hindi-/Hing: Family-

mbelliferae (Apiaceae).

Lhis 1s genus of perennial herbs commonly distributed
from the Mediterranean region to central Asia. Some

of the species are important as source of oleogum-

resins, used as condiment and in medicine. Three

>s of this genus are found in India. The main bulk

of asafetida and other ferula gum-resins are being imported in India from Afghanistan.
Asafetida the dried latex obtained mainly from living root stocks or taproots of

scveral species of Ferula, such as: F. foetida Regel. F. alliacea Boiss.. I rubricaulis

. assafoetida Linn. and f nariney o

, found n Central Asia and /. narthex

nd &~ assafeetida found in Himachal Pr y and Kashmir.

Uses: Asafetida is bitter and acrid in taste and emits a strong and peculiar odour. In

india, 1t is used for flavouring curries, sauces and pickles. It is also used in Ayurvedic

ines. It stimulates the intestinal and respiratory tracts and the nervous system. It is
usetul in Asthma., whooping cough in epileptic and hysterical affections and in cholera,

is also used in v ”b‘il”‘id]"{ medicizne

5.2 Spices and Condiments obtained from Underground stems Shallot :

llium ascalonicum Linn.; Enghish- Shailot: Hindi- Gandana: Famil ily- Liliaccae

the ancient times by all the nations of Asiz and Middle
t:ast. 1t 1s regarded as much milder than garlic. The flowers
are greemsh-white or purplish white, the bulbs are white. It ‘ ;

rs e Vs Pomvsn o] Ts T Nl
diny ound n ramu Nadu




Culovation: Cloves or small bulbs are to be planted in October about 6 inches apart, and

that by beginning of the hot season, the crop will be ready for use.
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Uses: The bulbs (rhizomes) are used as condiment. The bulbs separate into cloves, like

pariic and arc u for culipary purposes, being of milder flavor than onion.
hew also make excellent pickle

Onmion

Allivm cepa Linn.; English- Onion; Hindi- Piyaz. It is cultivated all over India. Onion

1

b} are not left for certain more than one vear. The selected bulbs are planted.

SN, | 4
SUCL S 4

q

arc obtained trom these. If the bulbs are planted in the cold season, these will

iduce seeds in the beginning of the hot season, and if carefully preserved, after being
well-ripened and dry, the seed obtained in this way are reported found to yieid a good
crop 1 the following cold season, from October to February.

Uses: The bulbs (rhizomes) are used as food and condiment.

ook
Afliuny porrum Linn., English- Leek: Hindi- Kirath: 7
ramiiy- Liliaceae. 4
This succulent plant has been known from time -
mumemornial. It s thought 1o be a native of Switzerland. It f
alse probably, like the onton, came from the Middle A
i-ast. It was cultivated by Ebgvptians in the tme of
Pharaoh. =
[t is best propagated in India by sowing the seed

broadeast on a small bed immediately the rains stop. When the seedlings are about 6
inches high. they need be carefully wransplanted. They should then be planted in rows six
inches apart. They require plenty of water and should be earthed up once or twice.

Y
}
i

Uses: The bulbs are used as food and condiment.
Grariic
Allium sariveem Lino. ; English- Garlic; Hindi- Lason. fashun: Family- Liliaceae

Numeroas bulbs remain enclosed in 2 common membranous covering. Stem simple,

about 2 feet high: scape is smooth and shining. solid terminated by a membranous

86
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pointed spathe enclosing a mass of flowers and solid bulbils prolonged into leafy points:

ng. tat, acuie, sheathing the fower half of the stem; flowers small. white
Jses: The bulbs (rhizomes) are used as condimeni and flavouring substances. Garlic

powder 15 used as condiment. It 1s carminative, diuretic. stomachic, alterative,

®® PO O o o

cmmenagouge, and tonic. It serves as the best medicine for gastric trouble(gas

t, 1118 available ag garlic tablet.

reater Galangal

Alpinia galfmgn' (Linn.) Willd.; Syn. Languas galanga (Linn.) Stuntz.; English- Greater

calangal: Hindi and Bengali- Kulinjan, kulanjan, bara-kulanjan;

1y~ 7 mubemccm,.

renmial  herb: native of Malaya, now

culivated mn Bengal and South India. A perennial with broad.

lanceolate, sessile, sheathing leaves, having a shert. rounded,

cihiate ligules, 12-24 inches long and 4-6 inches broad: stem

lower half ensheathed by the smooth leaf-sheaths.

erect, obieng composed of numerous. dichotomous branches. each

r 2-3-6 pale-greenish white faintly fragrant flowers. Calyx scarcely the length of
the coroila-tube, Labelium oblong, stalked, arching towards the stamens, lip bifid.

szle the size of a cherry, deep orange-red, seeds often only one in each cell.

o)
-
o
o
L
=
w2

h brown rhizomes are used as condiment and the source of 2n essential

11 gives a pungent taste. like a mixture of pepper and ginger. The seeds are also used

Lesser Galangal

Alpinia officinarum Hance.: Fnglish- Lesser galangal; Hindi and Mumbai- Kulinjan,

chandapuhspi. chhota-pan-ki-iar: Tamily- Zingiberaceae.

it = native of Southern China. 11 18 per

—

| herb with a raceme of showy flowers and

rnarmental foliage

Uses: The rhizomes possess an aromatic, spicy odour and a pungent taste. ‘ike a mixture

some extent 1 cooking, in medicine. and for flavouring

il L\.ip, rs 18 also ety v ria i Sy 1. VOUr to “:‘"l"” P
40 DHICTS. 1118 a1s0 used ¢ mpart a pungent tlavour 1o vinegar.

~ 000600000000 00%00000000 8060900
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lurmeric
Curcuma domestica Valet; Syn. C. longa Auct. Non Linn.; English- Turmeric; Hindi-
Huldi: Family- Zingiberaceae.

urmeric has been cultivated in India from very ancient
limes. 1t prefers sandy and clayey loams for its
cultivation. The crop cannot stand water-logging or
Jkalinity in the soils. The largest supplies of turmeric are

ned from Guntur district of Andhra Pradesh. Onissa

wyat

nnportant growing area for turmeric where

nroduction 18 concentrated in the districts of Ganjam,
Phulbani. and Koraput, in Maharashtra. The maimn centers

eric production are in Gujarat, Thane and Kahndesh districts. Tiruchirapally,

of ¢
Salem and Coimbatore districts of Tamil Nadu are also important turmeric growing areas.
Other important states for this crop are- Uttar Pradesh, Madhya Pradesh, Karnataka, West
Hengal. Rajasthan and the Punjab. The total average under turmeric in India has been
estimated variously from 60,000 to 100.000 acres, and the production is nearly 100,000

2 portion

tonnes of rhizomes per annum. A large part is consumed within the country. b
is exported to the U.K., Pakistan, Sri Lanka and U.S.A.

Uses: [t is used as a condiment. It is used to flavour and colour pickles, and foodstuffs. It
is one of the principal ingredients of curry.
(zinger

Zingiber officinale Rosc.. English- Ginger; Hindi- Plant = adrak: Family- Zingiberaceae.
Ginger of commerce is a dry product prepared from the green underground stems or
rhizomes. The most important producers of commercial dry ginger are India, Jamaica and
Srerra Leone. The most important ginger growing area in India is Kerala State. The
preparation of the dry ginger (sonth) of commerce is also exclusively confined to this

i1 Kerala. the main producing centres lie in the Kottayam division. The other main

producing areas in the West Coast are in the Malabar district.
Ginger is grown generally in areas of heavy rainfall. It requires a rich and well

drained soil for its cultivation. The most suited soils are sandy or clayey loams and

laterites of the Malabar Coast. Ginger is cultivated usually in small home gardens.

G
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Uses: Ginger is used more as a condiment than as a spice. The aroma of gmgcr 1s due to
essential o1l, whereas the pungent taste iz due to the presence of carminative and

digesuve stimulant. The essential oil, obtained from the rhizomes is used for flavouring

tood stuffs. Ginger is exceedingly popular for flaveuring g beverages, such as. ginger bear
and ginger malt.

Zerumbet Ginger

Zingiber zerumbet (Linn.). Rosc. ex

Zerumbet ginger: Hindi- Mahabari

“Ch, nar wachur; Family Zingi

craceae.

wrennial herb found throughout India.

™ .

Uses: The rhizomes are used as spice and condiment. The rhizome has a slj ghtly aromatic

odour and possesses similar properties to those of Zingiber officinale, but in a minor

degree
6.5.3 Spices and Condiments obtained from bark:

Cassia China

Cinnamomum aromaticum Nees.: T glish- Cassia China: Family- Lauraceac.

assia Ci

nina 1s obtamed from ¢

aromaticum Nees cultivated in China. The bark is the

cgular Cassia China of commerce. Because of iis brittle nature, much of the bark is

Jg the “broken oy

Fhe main grades are: 1. Whole Quills or China

Rolis. 2. Selected Brokens or Canton Rolls. and 3 oxira selected brokens. rees growing

i

cher altitude (180-300 meters) vield better quaitty bark with higher volatile ol

Fhe bark has been known from the carliest times. The dried immature fruits

constiute the well known *Cassia &

s'. known in India as Kalg Nagkesar. ['his species

~ 4

Cassia 1s not grown in India but ¢ considerable quantities of it are imported into the

L

country
Uses: It is used as a spice or condiment in curries and similar preparations. The important
consutuent of commercial importance is the volatile o1l which finds numerous uses in the

various culinary preparations, perfumery and cosmetics as well as pharmaceutical
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{ assia

Cinnamomum inners Reinw.. English- Cassia: Hindi- Jangli darchini, Family-
[Lauraceae

(assia 15 a popular spice commonly used in the Indian dietary. The name Darchini is
derived from the Arabic term Dar-al-chini which means the wood or bark of China.

Furopean and Arabian travelers wrote aboui the trade in cassia from Sri Lanka,

~evnchelies. China, Indonesia and West Coast of India to other countries.

he demand
for wassia has been so considerable that during the fifties, India used to be the second

largest importer of cassia in the world, being next to the United States.

he cassia of commerce consists of lavers of dried inner barks of branches of
tropical trees belonging te the genus Cinnamomum.

Uses; The bark is utilized in the similar way as that of true cinnamon (dalchini). It is used
as a spice or condiment in curries and similar preparations. The bark contains 0.5 per cent
volatile oil with the odour of cloves and musk.

Indian Cassia

Cinnamomum tamale Nees. & Eberm.. English- Indian Cassia; Hindi- Tejpar. fejput:

Famiiyv- Lauraceac

A moderate-sized evergreen tree. distributed i tropical and subtropical Himalayas (913
to 2440 meters altitude), Khasi and Jintia hills (915-1220 meters altitude).

The bark of the tree. known in trade as Indian Cassia or Indian Cassia Lignea. 1s collected
from trees growing at the foot of the Sikkim Himalayas. Regular plantations of O ramala
are grown in Khasi and Jaintia Hills of Meghalaya. Manipur and Arunachal Pradesh.
Uses: The bark is aromatic. It is coarser than the bark of true
cinnamon and is one of the common adulterants of true cinnamon.
The cscential oil from the bark is pale }/éliow and contains 70-85
per cent cinnamic aldehyde.

Cinnamon

Cinnamomum zeylanicum Bl English- Cionmon; Hindi-

Dalchiai, Family- Lauraceae.

QU
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Cinnamon is one of the oldest known species. The true cinnamon, also called as Ceylon
Cinnamon 1s the dried bark of Cinnamomum zeyvlancium Bl

It 15 native of Sri Lanka. In India. it is grown in the Nilgiris. South Kanara, Malabar.
Assam and Kumaun. It is an evergreen tree. The tree attains a height of § 10 12 meters,
but in cultivation it is coppiced or cut back 1o a height of about 2 meters. Its highly
aromatic leaves are 12 to 17 cm. long, dark glossy green above and lighter beneath. The
flowers are small, yellow and inconspicuous developing into dark purple ovoid and one
ed berries, about 1.510 2.5 cm. long.

Uses: Cinnamon is generally used as spice or mgredients of curry powder. It is used as
spice or condiment in curties and similar preparations. It is also used in medicine as
cordial stimulant. 1t is also used in bowel complaints, such as, dyspepsia. diarrohea and
vomiting. Powder cinnamon is a reputed remedy for diarrhoea and dysentery. The bark
also yields oil of which the chief constituent is cinnamic aldehyde.

6.5.4 Spices and Condiments obtained from leaves and twigs

Mint

Mentha longifolia (Linn.) Huds - English- Mint: Hindi- Pudina. jungle pudina; Family-

1

[ abiatae (Lamiaceac)

¥y

this s an aromauc herb. found n temperate Himalaya and in Kashmir, Garhwal.

Fr
i

Sumaun, Punjab, Maharashtra and Uttar-Pradesh.

Uses: The leaves are used as flavouring agent. The dried
leaves are used as carminative and stimulant, The
esseatial oil obtained from the plant on stem distillation
can be used as a substitute for peppermint il 1o flavour
coniectionery

Pepoermint

Meritha piperita Linn, English- Pepperminit: Hindi-

15 Lt
EhdAded

111 # i et vt i - T 11
pudina. paparaminta gamaial phuding: Family-

Lapatae.

o
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Uhis s an aromatic herb. It is native of Europe. It is grown in Indian gardens and also
cultivated in Kashmir, Nilgiris, Mysore., Delhi and Dehradun. M. piperita is considered to

be hvbrid between M spicata and M. aguatica.

Uses: The leaves and flavouring tops are used for flavouring food stuffs. The herb is

aromatic. stimulant, stomachic and carminative and used medicinally. The herb yields a

peppermint oif on stem distillation. The o1l is extensively used for flavouring food

L gL

stutfs and o

1armacy. Peppermint o1l is one of the most popular and widely used
essential oils. It 1s employed for flavouring chewing gums, candies, ice creams,
confectionary, mouth washes, pharmaceutical, dental preparations and alcoholic liqueurs.
Itis widely employed for nausea, flatulence and vomating. It has a refreshing odour and a
persistent eooling taste. 1t may be taken with sugar or in the form of tablets or lozenges.

Spearmint

1ateae

o
o

Mentha spicata 1inn.. English- Spearmint; Hindi- Pahari pudina; Family-

-

(I.amiaceae)

A perennial aromatic herb, 1 to 3 feet high, with creeping
rhizomes. It is native of temperate Europe and Asia. [n India,
11 is culuvated in the Punjab, Uttar Pradesh and Maharashtra.
Uses: Both fresh and dried leaves are used for mint sauce and
jellv and 1o flavour soups. stews, sauces and beverages. The
icaves are the source of spearmint oil. which 1< used for
flavouring food products. Spearmint oil is used in U.S.A. for

flavouring chewing gums, confectionary and

pharmaceuticals. In India, green leaves are used for making
chutney and for flavouring culinary preparations, vinegars, jellies and iced drinks. The
herb 1s considered stimulant and carminative. A soothing tea is brewed from the leaves.
Curry Leaf Tree

Murraya koenigii (Linn.) Spreng.: English- Curry leat tree;
Hindi- Kathnim, mintha nim; Family- Rutaceae.

A large aromatic shrub or a small tree, upto 6 m. in height

and 15-40 em in diameter. found throughout India and the
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Andaman Islands upto an altitude of 1500 m Rark dark-brown or almost black: leaves
umparipinnate; leaflets 9-25, ovate, lanceolate. crenate-dentate, obtuse or acute, glabrous

above, pubescent beneath, gland dotted, swongly aromatic; flowers in terminal

mbose cymes. white, fragrant, berries sub-; plobose or ellipsoid, purplish black when

fipe. Z-seeded. The plant is much cultivated for its aromatic leaves. It is propagated by

Uses: The leaves of the plant are extensively employed as flavouring agent in curries and

The leaves, root and bark are used also as tonic. stomachic and carminative.
Commoaon Basil

Ucimum  basilicum Linn.: b ‘nglish- Common basil, sweet basil: Hindi- Babuitulsi,
kalitulsi, sabzah, marua: Family- Labiateae (Lamiac >eae).

An erect, herbaceous. glabrous or pubescent annual, 1-3 feet high, native of Central Asia

and North-West Asia. growing throughour In

l.taves ovate-lanceolate, gland dotted:
lowers white or pale purple. It is cultivated throughout tropical India from the Punjab to.
West Bengal

Uses: Common basil or sweet basil possesses a clove like scent and saline taste. It yields
an essential oil known as oil of basil, which is used as flavouring agent. Oil of basil is
commonly used for flavouring confectionery, baked goods, sauces, ketchups, tomato
pastes, pickles, vinegars, spiced meats. sa. isages and beverages,

Rosemary

Rosmarinus officinalis Linn.. English- Rosemary: Hindi- Rusmary; Family- Labiateae

It shrub. native of Mediterrancan repion. It s found wild on

hill in the Mediterranean region, In India. it is cultivated to

Somce extent n the temperate Himalaya and N i hills in dry to

moderately mist climate
Leaves of rosemary possess an agreeable aromatic odour and

pungent. bitter and camphoraceous taste. [t vields a volatile oil

vwit as o1l of rosemary. The volatile oil is obtained by stem distillation of leaves,

%

lavouring tops and twigs. The finest produce is being obtained from the dried leaves
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ot stalks. The oil is pale-yellow or colourless tiquid with the characteristics odour

H

Uses: The feaves are employed as a condiment dried and powdered. They are added to
cooked meats, fish, eggs, soups, stews, sauces. dressings, preserves and jams. The oil is
mainly used in perfumery. It ajso used in medicinal preparations.

(rarden Sage

Satvia officinalis Linn.; English- Sage, Garden sage: Hindi- Salvia sefakuss: Family-

Itis @ small shrub, It is native of Mediterranean region. cultivated as a spice and for
medicmal purpose. Stems are shrubby white wholly; flowering branches tomentose-
pubscent: leaves aromatic. petiolate, entire, oblong. base narrowed; flowers purpie, blue
or white, i racemes. The grayish-green hairy leaves are very aromatic.

Uses: The leaves and tender twigs are used for flavouring food products. Sage has been
extensively employed in the food industry as a standard spice in making stuffing for fowl,
meats and sausage. Dried and powdered aromatic leaves are mixed with cooked
vegetables and sprinkled on cheese dishes. cooked meats and other curries. Fresh sage
caves are used in salads. vegetable sandwiches.

Fhyme

Thymus vulgaris Linn.: English- Thyme: Family- Labiateae (Lamiaceae)

[tis a tlowering plant. Tt is perennial in gardens. It is native of Mediterranean region. In
India. it 15 found in Himalaya from Kashmir to Kumaun.

The dried leaves and tender 1ops make “thyme” of commerce. A volatile oil of pleasant
odour ts obtained on stem distillation of herb.

0.5.5 Spices and Condiments obtained from Flower buds, Flowers and
Inflorescence:

Saffron

Crocus sativus Linn.: English- Saffron: Hindi- Kesar. zafran, Family-
Iridac Cdc

A rhizomatous herb. It is cultivated in Kashmir at Pampur near Srinagar.

Lo o small extent it is cultivated also at Bharsar and Chaubattia in

94
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Uttarakhand. The dried stigmas and tops of the stvies make the saffron of commerce. The
product 1s obtained from the stigmas of the flowers, 4,000 of which are required to

produce 25 gms. of saffron.

Uses: The saffron is used as spice and dyestuff It possesses a pleasant aroma. Saffron is
an ingredient of many Indian dishes, particularly cooked rice and sweet rice (Kesaria
chavaly and pulao.

Clove

Syzvgium aromaticum (Linn.) Merr. & Perry: Syn. Eugenia aromatica O. Kunteze; E.
caryophyllata Thumb;  English- Clove: Hindi- Laung;
Family- Myrtaceae.

Clove 15 one of the most ancient and valuable spices of the
orient and holds a unique position in the international spice

e

trade. Native to Moluccas, the so called *Spice Islands’ in

i

the Last Indian Archipelago. this spice was first introduced

i India around 1800 A.D. by the East India company. The

company’s spice garden in Courtallam in Tamil Nadu was then established to cultivate
clove and nutmeg as the principal spice crops. Induced by the success of the cultivation in
Courtallam, cultivation of clove was exiended during the period after 1850 A.D.
Nilgins (Burliar) in Tamil Nadu. Southern regions of Travancore and also to Cochin
State on the slope of Western Ghats. The important clove growing regions in India now
are Nilginis, Tenkasi hills, and Kanyakumari districts of Tamil Nadu and Kottayam and
Quilon districts of Kerala

Although clove has been under cultivat

in India for over about 170 years, its
development has been very slow owing probably 1o its long pre-bearing period and lack
of knowledge regarding the method and economics of its cultivation.

Clove is the dried unopened flower bud of Syzygium aromaticum. 2 medium-

statured. cone shaped evergreen tiee belonging to the family- Myrtacese. Clove tree

§ o~

attains a height of 10 to 12 meters. The stem is usually forked near its base with two or

<

three main branches. Smaller branches are slender. rather brittle and covered with grey
_rey

park. The leaves appearing in pairs, are lanceolate, acute at both ends and are dark
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shining green colour. The aromatic nature of the leaves is due to numerous oil glands
tound on thetr under-surfaces. The flower buds are greenish when fresh and are borme on
crids. which are picked green and dried in the sun 1l they become dark brown. from the

Tl 1
A

wiove of commerce. The buds have slightly cylindrical base and are surmounted by the
plump ball like unopened corolla which is surmounted by the four toothed calyx. If the
bud is left unpicked, the flower develops after fertilization into a fleshy, purpie and one-
sceded oval fruit as “Mother of clove’. The fruit is about 2.5 cm. long and 1.25 em. in
width. The seed is obiong, rather soft in texture and grooved on one side. The leaves,
uneipe truit and broken clove, including the stalk are all aromatic and yield an essential
oil

Uses: Clove is very aromatic and fine-flavoured and imparts warming qualities. It is used
as culinary spice as the flavour blends well with both sweet and savoury dishes. Clove is
used ltor flavouring pickle. curries, ketchup and sauces. It is highly valued in medicine as

a carmunative, aromatic and stimulant. Clove has sumulating properties and is one of the

cdients of betel chewing. in Jawa, clove is used in preparation of special brand of
garette for smoking, The essential oil which is obtained by distilling clove with water or
stem has even more uses. It is used medicinally in several ways. The chief constituent of

the otl. eugenol is extracted and used as an imitation carnation in perfumes.

6.5.0 Spices and Condiments obtained from Fruits:

Sweet Pepper

Capsicum annuum Linn.; English- Sweet pepper, paparika, Hungarian paprika, Spanish
pimento; Family- Solanaceae

This is non-pungent variety of chilli. The red paprikas are famous for their brilliant red
colour and mild flavour. Several varieties of paprika have been successfully grown at
indian Agriculture research Institute (IARI). New Delhi and Central Food Technology
Rescarch Institute (CFTRI). Mysore. Since several varieties of Capsicum annyum Linn.
are used o produce paprika. pods are round in shape with pointed end whereas, the others
are clongated. They are medium w0 small and quite fleshy. They are produced on small,

bushy plants. When ripe, the pods are picked and dried in the sun. It is processed into
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powder where it is grown. The paprika pods are supposed to be one of richest source of

ascorbic acid (vitamin C),
Uses: Paprika 1s used for its colouring and flavouring properties. It is used largely as a

garnish for light coloured foods, such as eggs, fish. potatoes, salads and salad dressings.

In food manufacturing, flavour is important, as this spice becomes a vital ingredient of

sausages, soups, salad. salad dressings and many ready prepared foods.

Red pepper, Chillies

Capsicum frutescens Linn.. Syn. C. annuum Linn.. English- Red pepper: Hindi- Lal
mirch. mavcha, mirch, Family- Solanaceae

It1s native of the West Indies and tropical America, most probably of Brail. Commonly
cultivared for its fruit throughout the plains of India, and on the lower hills, such as.
Kashmir. and in the Chenab Valley upto altitude 6.500 feet. When grown on the hills. it is
said to be very pungent. There are several varieties, differing chiefly in the length. shape,
and colour of the fruit, some being round, others, oblong, obtuse, pointed and bifid.
smooth or rugose, and red, white, yellow or variegated. The very pungent principles are
present in the flesh and rind as well as seeds. The ripe fruits are dried in the sun and used
whole or powdered.

t1s a herb. 2 to 3 feet in height, with entire ovate leaves, white flowers with a
rotate corolia, and many-seeded fruits, which arc rechnically berries.

Uses: The fruit when green is used for pickling and when ripe is mixed with tomatoes to
make sauces. It is also dried and ground for use. The consumption of chillies is very

great, and both rich and poor daily use thém. The chillies from the principal ingredient in
all chuineys and curries. They are ground into a paste traditionally between two stones

Silabatta), with a little mustard ()i], ginger and salt. they from the only seasoning which
the millions of poor can obtain to eat with rice
Cariander

Coriandrum sativum Linn.; English- Coriander: Hindi-

fernd

Dhaniya: Family- Umbelliferae (Apiaceae).
't s native of the Mediterranean region. It is grown
exicnsively in India, Russia, Central Europe, Asia

Minor and Morocco. In India, it is cultivated in all the

e
Y,

.
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states. The more important states for its cultivation are- Andbra Pradesh, Assam,

Maharashtra. Tamil Nadu, Uttar Pradesh, Karnataka, Himachal Pradesh and Madhya

i
e

i, with white or pinkish flowers. The lower

lant 18 penerally 2-3 feeti

.
|

caves have broad segments, while the upper are very narrow. The fruits are small, ova

.

and aromatic Technically the fruit is known as “cremocarp”. Each fruit consists of two

one-seeded carpels. or mericarps with numerous oil ducts {vittae).

i

Uses: The fruits and leaves are aromatic and used as flavouring materials. The fruits are

used extensively in the preparation of curry powder, pickles, sauces, soups, sausages and

-
|

Ihey are also employed for flavouring pastries, cookies, buns and cakes and

sgasonings

acco products. It is also used for flavouring liqueurs, particularly gain. The fruits are

used both as spice and condiment. It is an important condiment used widely in all parts of
india. A major part of the produce is used within the country. The fruits are alse used as
stimulant. carminative. stomachie, diuretic, antibilous, refrigerant, aphrodisiac and tonic.

Ol of cortander is used in medicine and for flavouring beverages. The coriander leaves

make one of the richest sources of vitamin C (i.e., 250 mg/100 g.) and vitamin A (ie.

00 T 11100

| | | \
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i

Cumin

Cuminum cyminum linn.:. English- Cumin: Hindi- Zira:

Family- Umbelliferae (Apiacecae)

It is native of Mediterrancan region. In India, 1t is

cultivated mainly in the Punjab, Rajasthan, Haryana and
ttar Pradesh. The plant is a little annual herb with small

ninkish flowers. The clongated oval fruits are aromatic

and light brown in colour.

Cumin is a very old spice. 1t would appear 1o have been

known to the ancients: at least there are names for it in

most of the classical languages. During middle age, 1t was
one of the most favoured of spices. It was in {requent use,

for example. in England in the thirteenth century.
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Uses: The aromatic fruits are used as spice and condiment. The fruits are used in soup,
curnies. cake, bread, cheese and pickes. They from an ingredient of some curry powders
and pickles. The fruit contains an essential otl. which 1s mixture of cymol and cuminol
and other hydrocarbons. Both fruit and eil possess carminative properties. They are also

¢. stimulant, stomachic and astringent. Their warm bitterish taste and aromatic

sdour reside in the volatile oil

Fennel

Foeniculum vulgare Mill.: English- Fennel; Hindi-
Saunf: Family- Umbelliferae

It 1s a stout, glabrous, aromatic herb, 5-6 feet high;
leaves pinnately decompound; flowers small, vellow,
1 compound termunai umbels: fruit oblong, ellipsord

or cylindrical, 6-7 mm. in length, straight or siightly

o

curved, greenish or yellowish born: mericarp S-ridged

with prominent vittae

Fennel 1s a verv old flavouring substance. It

was known 1o the ancient Hindus, Chinese and

bFgyptians as a culinary spice. It 15 native of

diterranean region. In India. it is cultivated mainly 10 the Punjab, Utiar Pradesh,

\ssam. Maharashtra and Baroda. It is cultivated mostly as a garden or homevard crop

ndia at all altitudes upto 6.000 fect. It requires a fairly mild climate and is

ed as a cold whether crop mn parts of Northern India.
Uses: The leaves are used in fish sauce and for garnishing. Leaf stalks are used in sala
['he leaf stalks are also used as vegetable. The leaves also possess diuretic properties. The

roots are used as purgative and they possess n aromatic odour and taste

Dried fruits of fennel have a fragrant odour and a pleasant aromatic taste. They are used

vouring curties, soups. meat dishes. sauces. bread rolls, pastries and confectionery.

are also used for flavouring liqueurs and in the manufacturing of pickles

ruits are aromatic, stimulant and carminative. They are useful in the diseases of

L. spieen and kidney. It 1s used as one of the condiments in liquorice powder. A hot

on of the frunts is used to increase lacteal secretion and 1o stimulate sweating,

QG
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Fenne! fruits from Lucknow are considered to be the best and are priced hisher than those
p g

from other areas.

Black Pepper

Piper nigrum Linn.: English- Black Pepper; Hindi- Kalimirch, golmirch, choca mircha;
Family- Piperaceae.

A branching, climbing perennial shrub, mostly found
culirvated m the hot and moist parts of India, Sri Lanka
and other tropical countries. Branches stout, trailing and
rooting at the nodes; leaves entire, 12.5-17.5 by 5.0-12.5
cm.. very variable in breadth, sometimes glaucous
bcu«;aiix base acute rounded or cordate, equal or unequal;
flowers minute in spikes, usually dioecious; fruiting
spikes very variable in length and robustness. rachis
glabrous; fruits ovoid or globose. bright red when ripe:
seeds usually globose, testa thin. albumin hard.

Pepper is one of the most ancient crops cultivated in India and has probably origimated in
the hills of south-western India. where it is met with in a wild state in the ramn forests
trom North Kanara to Kanyakumari. The pepper vine in its wild state is mostly dioecious
and consequently rarely sets fruit. Under cultivated condition, however, the fruiting is
very much better, since most of the cuitivated types are bisexual. Almost all the types
cultivated at present are selections from wild plants. Some crosses have already been
evolved at the Pepper Research Station. Panniyur (Kerala). Of these, the hybrid, Panniyur
l. noted for its high yield. Panniyur 1 is a good hardy climber and has long spikes with
close set, large fruits.

Uses: Pepper fruits are used as spice or condiment. In Kerala, fresh green pepper is
sometimes used for preparing pickles. Black and white pepper make the major condiment
cinploved for seasoning freshly cooked and prepared foods. In U.S.A. and other
Furopean countries. they are used mainly for preserving meat. The whole fruits are added
te pickles, certain types of sausages, etc., but the bulk of the product is generally ground

betore use. Black pepper is mostly used for its characteristics aroma and pungent taste.
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White pepper is less pungent. The ‘ar(‘;mg\‘l.lj(b odour s also present. Pepper stimulates the
flow of salvia and the gastric Juices and has a cooling effect. In modern Indian medicine,
it 1s much employed as an aromatic stimulant in cholera, weakness following fevers,
coma. ¢tc., as a stomachic in dyspepsia, as an antiperiodic in malarial fever.

Ammi

Trachyspermum ammi (Linn,) Sprague; English- Ammi,

Lovage, Hindi- Ajwain, ajowan: Family- Umbelliferae

I'his 15 an aromatic herb and cultivated extensively in India for

its lruits (seeds) from the Punjab and Bengal to the South

Deccan. It is first mentioned in Furope as brought from Eovypt
g ¥p

about 1549 A.D.

Uses: The fruits are used as spice They yield an il of distillation with water. which 1s

d medicinally. The fruits (seeds) are much valued for their antispasmodic. stimulant.

tonic and carminative properties. They are considered to combine the stimulant quality of
capsicum or mustard with the bitter property of chiretta, and the antispasmodic virtues of

asafoetida

6.5.7 Spices and Condiments obtained from Seeds
Bengal Cardamom

Amomum aromaticum Roxb; English- Bengal cardamom; Hindi- Bari elaichi: Family-
Zinglberaceae

it 1s a perenmial herb. grown in Nerth Bengal and Khasia
's The fruit ripens in September: the capsules are then
carefully gathered by the natives and soid to the druggists,

Uses: The fruats and seeds are used as condiment. It is one of

ingredients of “garam masala’

Greater Cardamom
Amomiam subulatum Roxb; English- Greater or ! cpal cardamom; Hindi- Bari elaichi:

Family- Zingiberaceae

e
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‘Lis native of Nepal. A perennial herb,it is grown in swampy places in Bengal, Sikkim,
Assam and Tamil Nadu. The fruit of greater cardamom is irregularly obcordate, flattened
anteropostentorly, having 15-20 irregular dentate-undulate wings, which extend from the
en downwards for two-thirds of the tength of the cardamom.
Uses: The seeds are used in the preparation of sweet meats and for flavouring beverages.
they are cheaper but inferior substitute for the true cardamomn.
'he otl of greater cardamom is an agreeable aromatic stimulant, pale vellow in colour.
taving the odour and flavour of the seeds.
esser cardamom
Elettaria cardamomum Maton; English- Lesser cardamom. cardamom; Hindi- Chhori
claichi: Family- Zingiberaceae
Chis s tadl herbaceous perennial, with branching subterranean rootstock, from which
arise a number of upright leafy shoots, 5-18 feet | nigh, alternate, elliptical or ianceolate
sheathing leaves. 1-3 feet long. Flowers borne in panicles 2-4 feet long, arising from the
basc of vegetative shoots: panicle upright throughout their length or upright at first and
ultimately pendent or prostrate; flowers about 1.5 inches long. white or pale green in
volour with a central lip streaked with violet, borne in a close series on the rachis,
bisexual. Fruits trilocular capsule, fusiform to ovoid. pale green to yellow in colour,
containing  15-20 hard. brownish black. angied and rugose seeds, covered by thin
mucilaginous membrane.
It is pative of the moist evergreen forests of South India. growing wild in the Western
Ghats. between 2.500 and 5.000 feet. It 1s found wherever the overhead canopy has been
thinned. It is also found along stream banks, where the overhead shade is less dense.
Uses: Cardamom is used as a spice and masticatory. and in medicine. The seeds possess a
pleasant aroma and a characteristic, warm, slightly pungent taste. It is used for flavouring
curries. cakes. bread and for other culinary purposes. It is also used for flavouring
fiqueurs. In the Arab countries. cardamom is used for flavouring coffee and tea. In

4

medicine. it is used as an aromatic, stimulant and flavouring agent.
Cardamom oil of commerce is obtained by the distillation of the whole fruits of £
cardamomum. The cardamom oil s a colourless or pale yellow liquid with penetrating,

camphoraceous odour and a strong pungent taste. The main constituents of the oil are-
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cincol. terpinene, limonene, sabinene and terpingo! in the form of formic and acetic
esters. Cardamom oil is used in flavouring beverages.

'he chief importing countries of Indian cardamom are- Arabia, Sweden, UK., US.A.,

any and Middle East countries.
MNutmeg and Mace

Myristica fragrans Houtt., English- Nutmeg

trec: iindi- Jaiphal (fruit kernel). japarri

farid). Family- Myristuicaceae.
{t is native of the Moluccas Islands. In India. it
is grown in the Nilgiris, Kerala, Mysore,

Andhra Pradesh, Assam and West Bengal.

[ .

115 is dioecious  or rarely monoecious

‘ergreen aromatic tree, usually 30-40 feet
high. The bark is grayish and longitudinally
fissured in old trees. The leave are elliphatic
or oblong-lanceolate and fragrant. The fruits
re vellow, broadly pyriform or globose. 6-9
long, glabrous often drooping. The

per

rp 1s fleshy. 1.25 em. thick. splitting into

¢

'wo halves at matunity. The seeds are broadly

ovord. arillate, albuminous, with a shell like purpiish brown testa. The arial is red and

sl
FIeSNY

Uses: Both nutmeg and mace are used as condiment and in medicine They are
commonly used more as a drug than as condiment. Nutmeg is stimulant, carminative.

et and aphrodisiac. {t is used in tonics and forms a constituent of preparations

prescribed for dysentery. flatulence. nausea. vomiting, malaria, rheumatism. sciatica and

Nutmeg oil and mace are used for flavouring food products and liqueurs. Nutmeg
butter is used as mild external stimulan: in ointments, hair lotions and plasters. and forms
2 usetil application in case of rheumatism

Black Cumin
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Nigella sativa Linn, English-Black cumin. small fennel: Hindi- Kalonji. kalajira: Family-
Ranunculaceac

~ 2 herb and  native of Southern Europe. In India, it is cultivated in the Punjab, Bengal

\ssam and Bihar for its seeds. Its Sanskirt names indicate its introduction at a very early

i
perod.
Uses: The seeds possess a strong. pungent. aromatic taste, therefore, are much use in i
curries, pickles and other dishes. They are aiso frequently sprinkied over the surface of ‘
bread along with sesamum seed. French cooks employ the seeds of this plant under the {
name ot Quatre epices or foute epices, and they were formerly used as a substitute for ;
PCoCY !
Poppy seeds
7> VEE & ; T &1 ; ‘ )
Fapaver somniferum 1inn. var. aibum: Basic Parts of the Opium Poppy Plant
o ) . N ) {Papaver Semmniferum)
Lnghish- Poppy seeds: Hindi-Posti: Family-
o Fuily grown
iy P e S, Opivm poppy Hower
rapaveraceae fous petals enclose
Mt o) i
It 18 native of west Asia. In India, it is ‘ ;
Grown-. ) f
cultivated in the FEast Punjab, Uttar
Pradesh. Rajasthan and Madhya Pradesh.
The wlant is crect, rarely branched, 2eed red ?"
‘e plant is an erect, rarely branched, cipson
Buih Paduncie
i i Vol g ;- appy Baan
usually glaucous annual herb. 60-120 ¢m.  Popey heaa
in height. Leaves ovate-oblong or linear- T ;
L o S ! fsec,“o;:a}.zr;,-umnﬁ ]
oblong. amplexicaul. lobed, dentate or 4
L . Mature Opiom Poppy P
scrrate: flowers large, usually bluish white PR Ep T Prp RO f ‘

with a purplish base or white, purple or

; 1 s <
varie- gated; capsules large. 2. _ )
arie- gated: capsules large Soem. L Bus
§¥ 3 5 Y 5 i (two sepals enclose AT g
dramceter. globose, stalked: seeds white or  fowen
black. very minute, reniform.
’ —Leal
As we know poppy is cultivated
Typicai poppy plant in
also for its seeds. In India, var. al/bum, Southeasiésiahas wrce
pods per slant

with white seeds has been cultivated for
many vears for the production of seeds (post) under licence in Dehradun and Tehri

T
|

Garhwal distriets of Uttarakhand. and in Jalandhar, Kapurthala, Hoshiarpur and Patiala
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ol Andhra Pradesh. The lichen is available
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dist

cts of the Punjab. In India, best seeds are obtained when the capsules have not been

mcised for extraction of opium. The crop yields 220-275 kg. of seeds per hectare.

Uses: Poppy seeds are considered nurritive and are used in breads, curries. sweets and

scuonery. Poppy seeds contain uplo 3G per cent of an edible oil. The o1l is odourless
and posscsses a pleasant almond-like taste. In india, the oil is extracted by cold —pressing
the seed in small presses. The oil is widely used for culinary purposes. It is free from
narcotic properties and used as a salad oil. The cake or the meal left after extraction of the
oil from the seeds is sweet and nuiritious and is eaten by poor people.

Fenugreek

Trigonella foenum-graecum linn: English- Fenugreek; Hindi- Methi, Family-

Papilionaceae

it 18 a native of Southern Europe and Asia. [t 15 grown

mainty in Northern India. It 1s an annual legume with

white flowers and long slender peds with a pronounced

The crop 1s sown in Uctober-November. [t is

ady 10 harvest in April

Uses: The sceds are chiefly used as a condiment to

of rice. pulse, flovr and meat. or as

ity Ppep—" B . i e I e g 14 N Sy R
vith unleavened bread. The aromatic leaves are

<

used as vegetable. The seeds are carminative, tonic and
aphrodisiac

0.5.% Spices and Condiments obtained
from Lichens

Parmelia

Parmelia  abessinica Kremp. Telugh-

Rathipooven; Family- Parmeliaceae.

is crustaceous lichen in rocky areas of

v. Anantpur and Guddapah districts

m large quantities in the market and used

s

5t
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as food material and condiment. Tt contains atranorin (1.1%), lecanoric (3.3%). salazinic

acid (0. 1-0.5 %) and isolichenin (3.4%)

Parmelia tinctorum Despr. is foliose lichen commonly found in the plains of India and in
the Himalaya on wree bark and rocks. It is commonly used in certain parts of South India
s @ component of various food preparations. [t contains-crude protein, 13.8: ether

extract, 6.0 isolichenin, 25.0; crude fibre, 13.4; and ash. 12.6%; calciuml, 728 mg;

<

ascorbic acid. 5.3me and riboflavin 100 mg./100g.

Uses: The above mentioned lichens are used as spice and condiment.

6.6 SUMMARY

7i

India has traditionall Iy been known for smal! scale industries.

« The African pencil cedar is found mn mountainous areas and highlands, on rocky
-round. In Africa. it occurs at altitudes between 1,050 and 3,600 metres, but is
maost common between 1,800 and 2,700 metres.

s The jamrosa oil is extracted from the highly aromatic jamrosa grass and used in
dhoop and aggarbatti.

e Morus is a genus of flowering plants in the family Moraceae. The 10-16 species
of deciduous trees it contains are commonly known as Mulberries and used in
naking sport goods.

@ Roots of horse-radish and Asfafetida are used as spices and condiments

» Shallot . onion . garlic turmeric . ginger etc are under ground stems used as spices
and condiments

s Bark of Cassia used as one of the most important and demanding spices obtained

from the bark.

Google Search, http://www.madehow.com/Volume-2/Paper.htmi
http://en.wikipedia.org/wiki/Pulp_(paper)
Google Search, http://www.frienvis.nic.in/khair. htm

Google Search, http://en.wikipedia.org/wiki/Bamboo
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6.8 TERMINAL QUESTIONS

1€ a concept h‘h on Afr

pencil cedar

Discuss the species used for aggarbatti and sport goods

3. Write a short note on DAlbergia sissoo

Q4. Explain the spices and condiments obtained from roots

Q5 Write down the spices and condiments obtained from bark.

the plants

Discuss the spices and condiments obtained from inflorescence and flower buds.

% Write a short note on Cardomom

QOWrite short note on spices and condiments obtained from lichens

1l 1n the blanks

e coooeeeeo used in the manufacturing of pencils.

it. The Regional Research Laboratory (RR1.} in Jammu has developed a new variety

of the jamrosa which is called

T frersee e products are used for making dhoop. a agarbatti

.lichens are used as spice and condiment.

Juniperus procera, it CN-5, iii. jamrosa. iv, . Parmelia tinctorum)

Disclaimer:

¥

¢ author and the editor claim no originality for the work presented here. The

1on has been collected from secondarv  source published on non-wood forest

ducts. Efforis have been made to cite appropriaie sources of information however, we

ave inadvertently citing of a few sources

Q6 Write a concept note on the spices and condiments obtained from leaves and twigs of




