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BLOCK 1: !”\Pl R \\[} l‘ P
Paper contrib utes an importani role in civilization and “the modern society. The writing

md prining papers ha

, have been considered  as the important media to spread the message

1 . -+ ¥ 1 ,. toate ]l AV ~thea 10AQ
rasses. caually important 4s a packaging material and other uses.
b g
Cl

aper is categorized into two categories-cultural (printing and writing paper) and

mndustrial (packing and wrapping paper and boards). Cultural paper accounts for 60 per

- p
of the total socictal demand and 40 per cent as industrial. The greater part of the

ndusirial papers and paperboards is used In

economic ac RRY -i'-‘_:'-

umulates the use of ali types of packaging. The maustrial papers are much in demand to

b

fced the an :.,.‘-,I‘ mg demand of indusires

Fhree major factors., viZ.. degree of literacy, the growth of the industrial sector
nd the role of mass media. influence the demand for paper and paperboards, and account
s wide varicties

Pulp is a dry fibrous material prepared chemically or mechanically by separating

fibres from wood. fibre crops or waste paper. Pulp can be either fluffy or formied into

hick sheets. The latter form is used if the puip is to be transported from the pulp mill to
a paper mill. Pulp shipped and soid as pulp (not processed nto paper in the same facility)

is referred 1o as market pulp. When suspended in water the fibres disperse and become
more pliable. This puip suspension can be laid down on a screen 10 form a sheet of paper,
and this is the primary use for wood putp. Wooed pul p is the most common material used

o make paper. The timber resources used to make wood pulp are relerred o as

nulpwood. Wood pulp is obtained  from softwood trees such as spruce. pine, fir. larch

1er v v e s et ooaer ard JE e
and henock. and hardwoods. such as. cucalypi, aspen ana 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 & period of time, besides wood and bamboo.
other non-conventional raw materials have been developed for use in the papermaking.
| i‘ y

¢ Indian pulp and paper industry at present
Now,

15 very well developed and established.

the paper industry is categorized as torest-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 o remove the bottlenecks of availability of raw materials and infrastructure

development. For example, to overcome short supply of raw naterials, duty on pulp and

vasle pa

paper and wood logs/chips has been reduced.

120BIECTIVES )

After reading

this unit you would be abie 1o-

i identity the raw material used in pulp and paper industry

Hy

- bxplain the importance of non- wood resources for paper making

various species of bamboos and grasses used for making paper

L3PULPMILL T E

v pulp mill is 3 manutacturing facility that converts wood chips or other plant_fibre

source nto a thick fibre board which can be shipped to a paper mill for further

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

hods «kraft and suifite processes;. The fimshed product may be either blcached or

ricached, depending on the cusiomer requirements,
' =

Wood and other plant materials used to make pulp contain three main components
tapart irom water): cellulese fibres (desired for papermaking), lignin (a three-dimensiona]
polymer that binds the cellulose fibres together) and !

aemicelluloses, (shorter branched
carbohydrate polymers). The aim of ulping 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 achicves this by degrading the ligin and hemicellulose inte small.
water-soluble molecules which can be washed away from the cellulose fibers without
depoivmerizing the cellulose fibres {chemically depolymerizing the cellulose weakens
the fibres). The various mechanical pulping methods. such as groundwood (GW) and
refiner mechanical (RMP) pulping, physically tear the cellulose fibres one from another
Viuch of the lignin remains adhering to the fibres. Strength s 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 puiping
(C'IMP). The chemical and thermal treatments reduce the amount of energy subseguently
required by the mechanical treatment, and also reduce the amount of strength loss

suftered by the fibres.

|.3.1Preparation of fibre source
'he most common fibre source for pulp mills is pulpwood. Other common sources arc
bagasse and fibre crops. The first step in ail mills using wood (trees) as the fibre source is
lo remove the bark. Bark contains relatively few usable fibers and darkens the puip. The
cemaved bark is burned. along with other unusable plant material, to generate steam 10
run the mill. Almost all wood is then chipped before it processed further to free the fibers.
Remaval of the bark is done in a harker (or debarker). The bark adhesion ts about 3-3
‘a\,g_.-cni"' in the growing season (summer) and 2-3 umes higher in the dormant season
(winter). The bark of frozen logs is even more difficult to remove.

[n ch2mical pulp mills the bark is introducing unwanted contaminants as caleium,
cilica 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 deposiis in a

il il
LY Ml

i 4 PAPFR FROM NON-WOOD FIBRFS

Non-wood fibers have a long histery as a raw material for papermaking. Hemp. ramie.

cotton and rag fibers have been used for almost 2,000 vears and wood only siarted 1o

=
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replace them when paper usage began accelerating about 200 years ago and textile 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, [t was in 1857 that the process
tor 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.
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 lones, 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.
imerica and North America are stil] relatively small players. Nonwood sources for
pulping are rags, bagasse. hemp. esparto grass, 7ye grass, ramie, bamboo, flax. wheat
straw, kenaf, reed, rice straw and cotton linters ‘here 1s a lot of potential o upgrade what
s presently considered state-of-art lechnology 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 10
gtnerate energy. For medium and linerboard production. an alkaline process, sodium
hydroxide possibly with oxygen to improve yield. seems feasible. A mixture of recycled

fiber and straw will most certainly be the main raw material for all corrugated medium
production in future. For high quality linerboard up to 25% straw pulp, has proved to be
acce able.

Bicahed 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 1o wood
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China currently produces half of the world's non-wood pulp, while Europe, Latin oy
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Ghers for papermaking. these fibers are still regarded as filler pulp. Other annual fibers
¢ supe for vielding differing qualities. In Ceniral Burope, elephant grass has @ high
“id when planted on agricultural land, and clephant grass and popular plantations are
eing seen as a future raw material for pulp & paper production. Professor Rudolf Patt at
e Lniversity of Hamburg has clearly shown thal elephant grass is the best nonwood raw
waterial known today for papermaking fiber. Its pulping, response is found to be excellent
nd s papermaking  properues match those of fast-growing hybrid  aspen.
Hosearchers ¢ proved that any grade of paper, paperboard or reconstituted panel board
can be produced by property selecting the appropriate mixure of non-wood plant fibers
ind .the appropriate pulping processes. If circumstances demand, all grades can be
ntoduced without any addition o wood pulp. In fact, some grades are alreadv being
duced with 100% non-wood plant fibers. On a gioval basis. the future use of
enewabie non-wood plant fibers for production of papermaking is a reality indecd With
Tore than 90 million metric tones of cereal straw being available, more than 4 mullion
wones of bagasse, 1 million tones of seed grass straw, 28 million tonne of gran sorghum
ks, and the exciting potential for kenaf, certainly these raw materials should be
onsidered. at least as supplementary raw materials for paper-making pulp. especially in
such areas where the cost of wooc has scen o rather steep escalation
By a wide margmn. the | leading non-woed plant fiber presently o use is straw, followed by
bagassc and bamboo During 1993, total capacity of procaucing straw pulp worldwide was
) 566 million tones. with China having a share 88 ner cent. followed by India with 3 per
cent share. In the same year. worldwide bagasse pulping capacity was 2.984 mullion
tones. Ching was again leading the tabie with 18.9% share, followed by Indian share of
17 16%. The worldwide bambeo pulping capacity in 1993 were 1 483 million tones.
india being the leading country with 44.76% share. pushing China to second place with
7 749, share. However. both China and Thailand are increasing their bamboo nulp

roduction at a rapid rate. Perhaps the greatest relative untapped bamboo forests arc o
(vanmar. but presently only 20.000 tonnes of hamboo pulp are being made there
annually. Therefore, the potential for fong fiber pulp production in Myanmar 1s Very

great. Since the country 1s

investmenl. we may see some major

wetivities there

2 §

Je finture. The largest capacity for producing pulp from miscellaneous

PO, Ao
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DON-wood piant fibers 1s also concenirated in China with more than 85% of total world

Major World Producers of Non-wood Pulp

N B R 4 i
{Country | Capacity (Million tones) '% of total

Total Worid

| China 15.2 ||"-"f% i
! India 2.0 19% [
. 1EX1C0O “U; 1% |
'Cry 0.3 1% '
10.3 %
0.3 1%
USA 0.2 1% |
ha ] (0.2 J 1% (
f Colombia |J 0.2 1% ‘
| Brazil (0.2 1% ;
(10~ Country Total I! 19.2 90%
Lt ———— AV
(21.3 100%
J

|

Mihough, India was not the first 1o use bagasse as a source of paper-making raw
naterials, the Tamil Nadu Newsprint and Papers Limited (TNPL) is held up as an
xample 10 the world, as to what can be achieved using 80-100 % annual {ibers 10 make
-ommercial grades of paper. Earlier last year, TNP] succeeded in making 100% bagasse
based newsprint. The most common non-wood fiber used in papermaking is straw

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

(¢4 8

2% and bamboo at 6%

1.5 RAW MATERIALS - R

] 1s obtained from wood that has

Probably half of the fiber used for paper today

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

mills, recycled newspaper, some vegetable matter. and recycled cloth. Coniferous

—

SUCH as. spruce and fir, used to be preferred for papermaking because the cellulose

1bers in the pulp of these species are longer than the hardwood species, therefore used

¢r paper. lhese trees are called "sofiwood" by the paper industry. Deciduous

Tees { such as. poplar and elm) are called "hardwood." Because of increasing demand for
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) ( technology, almost any species of tree can
S plant species other than irees ar alse used suitably for paper-making. In
reas where stgnificant rg are limil i seition and area. bamboo has been

used for paper pulp. like straw and sugarcanc. rlex, hemp. and jute fibers are commonly

wotextiles an

d rope making, but these can alzo be used for paper. The high-grade

clearcette paper is made om tlaX.

Cotion and linen rags are used in fine-grade papers making. such as, letterhead

ind resume paper. and for currency notes and security certificates. The rags are usually

ttines and waste from textile and garment nul he rags must be cut and cleaned,
oiled. and beaten before these are usea by the paper mill.
Cith I

her materials used in paper manufacturing include bleaches and dyes, fiilets,

cuch as chalk. clay, or titanium oxide, and s1Zings. such as resin, gum, and starch
1.5.1 Wood Resources

I'he paper and pulp industry draws its raw maierial requirements mostly from the
natural and planted forests. Wood occupies a nasition o pre-eminence as a raw material
for paper making. In the past. the paper and puip industry used softwood comnifers. which
have been most economical and ideal species for paper making.
Non-wood fibres. Agricultural residues (bamboo. bagasse, straw,etc.) form another
cource of raw materials for pulp as subsidiary source of waste paper. The usc of waste
saper is quite substantial in the major nroducing arcas 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 cou

the amount of waste paper available for

nulp manuiacturing 18 v nilicant

sader corporates i the paper industiy are ‘Rirlas, Thapars, Somanis and Bangurs”
Ihese four groups account for nearly half of the organized sector’s production. ol paper
i India. These corporate piants paper-manuiacturing plant species with fully indigenous
know-how and machinery. They are expecied 1o casc the burden on the conventionai raw

materials as they will be using waste paper., Tags, agriculiural residues, etc.

4C. 10
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Utilization:

the non-wood fibres are 0y far the mogt important raw materials for paper
naking in India. The present pattern of uulization of various pulpable raw materials

etlects to great extent lhe
=

deculiar endowment of natural resources in the country. While

Wood is the principal fibrous raw material n

IR

all the leading paper manufacturing

countries, the non-wood fibres constitgte the principal source of supply to the Indian
Paper industry. Bamboo alone meets

¢ets over 8 per cent of the tota] requirements of the raw

T g e

matertal for paper and pulp. The consumption of bagasse, grass, jute, straw. wasic paper

and rags is also expanding with ahout

R

20 percent contribution. Sticks, waste paper, rags,
cucalvpt

andg other hard woods are alse 1 use.

1.6 PULP AND PAPER YIELDING PLANTS

’_rrmwi_f\?g CL;T;{".-.'HC?_' revolution has not decreased our use of pAper as was
predicted when ¢ mpulers began (o appear in our homes and businesses, Instead. the
demand for paper products has skyrocketed over the last 20 years. Inthe U §. alone. per
capita consu ‘

Sumption ot paper and paperboar

vy
dl L

exceeas 800 pounds each year which places
FINOUS stramn on forests that take decades 1o ecover. The increasing popularity of
paper may help to decrease reliance on wood pulp in papermaking and offer

SOIMC

rehiel 1o our remaining woodlands

the Chinese have been making paper from

bamboo for over 1,300 vears bug
recent demand h

3 grown consuderably as consumers look for environmental s friendly

producis from renewable resources. Responding to the demand, paper manuiacturers are
niroducing new bamboo paper products to the market that are comparable in strength,
brightnzss. and printability to paper made from wood pulp.

fCTE are numerous veritics Of trees angd grasses in the reginn . WhiCh can yield
naienal for paper and pulp. The babar grass found in sufficient quantities in

the region
anc 1s - a surtable material for making coarse cordage and paper. Dendrocalamus Spp

-an be utthzed in the same manner. the pulp manufactured fom Daphne pap

Vraceae

15 rnatertal for a paper that gives the engraver finer impressions that any En

Hade paper and nearly as good as the fine Chinese paper  that is employed for what are
led India-paper proofs, The paper madc from this shrub in Kumaun 15 almost as

ersity http//uou,ac.in




7 other plants have paper vai
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as leather and was lareely used ror wvillage records and court

5. It is exported to Tibet in the north and to the plains in the south tor

account-books. Apart from this many otaer f

¢ Satpura). Dendrocatamus
! )

1, earlv maturity and long an

o - i T -y | - T [ 3
ml planis  are Plaphne  papyracedac |

s, ) dendrocalamus  hamiltonii(Bans), Fuialiops:s hinara(Babe

'I._rn, 1

hamehyal, DesmaodiLim

»f bamboo oceur naturally in India. Bam busa arundinacea, B. wlda. B

({) species o
14 Al voanne hacr fera 9 i PR
{elocanna bacciiera and Ochi

noreha. enarncalamus suielus,
§ are the mest their wide availabiiiiy
wrocalamus strictus and B¢ WO prinecipa MG

1

bocause oi iis Lasi erowth. casyv propagation, early
hre guality . bamboo is an ideal spectes for paper mdusiry Bamboo 15 strong,
d Tight. Tt is hard and hollow and easy ‘o work. it comes in man v sizes and fong

haracteristics make bamboo highly versattie

srid s largest plant in the grass family and is the long fibre

on a long history of use. 1t

e since the twenties.. Drawing

a8 been
as heen ntegrated o modern world, with many types of 3
roduced larly high quab [t grows abundantly throughout tropical and
the

regions. The indispensability of this raw mazerial can be gauged from
s like hardwoods, bagasse. straw, €lc.. arc

i all the available cellulosic raw matena

ve o be blended with 25 percent

the puly from which will b

naterials.

e strength

onu-fibred nulp (o make paper ol 20 d quality and adequ
hoo has been used for papermaking for hundreds of vears. Bamboo canes are

papermaking. but the fbers are very ‘-—““1—?!" and need a ot
nes for months. Bamboo sheaths are

cludes fermenting the ca

= . 1, Gy, s RIS, . e y ORI, A4
paper and they are the marcial used by crafters. Bamboo

. i 1 o
auter covering of the young bamboo and they fall off as the bamboo

than

used often for paper making and require less tme and effort

lmarmilan canc
pamboo canc
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L.6.2 Why should we use Bambuoo Paper?

Listed below are several reasons 10 purchase and use bamboo paper products including;

Bamboo is 2 quickly renewable resourece. Bamboo is the single fastest growing
species of plant on the planet with SOmE species growing more than a meter a day.

N sharp contrast to trees which require decades to recover from har esting,

bamboo reaches maturity in 3 to 5 years or Jess and when it is cut, the stem s lefi

I the soil to sprout a new shoot and start the growing process again.

Bamboo thrives in depleted soil. In cnvironmentally stressed areas where

ey g

rainiorests hav

hoen nlaar 1 and
e been clear-cut and

ourned, bamboo is one of the few plants that

=an grow easily and begin the process of returning nutrients to the soil. Bamboo
grows on mountainsides and on steep slopes where

alon
disS0

few other cash crops can.

«  Bamboo paper is recyclable. Just like Paper made from wood pulp. bamboo
A b | b t

Paper can be recycled to lessen our HMpAact on the environment and further reduce

GUr reliance on Lrees

Bamboo helps to reduce soil erosion. The rhizomes (roots) of the bamboo plant

branch out from the stalk which helps to secure soil from erosion and retain
precious soil moisture. This also helps to prevent silt from choking rivers and

streams and affecting aquatic life,

*  Bamboo provides Jjobs and cconomic dey ciopment. [n cconomically depressed

4reas where unemployment and lack of Income foster civic unrest. bamboo offers

farmers a viable cash crop and jobs 1n bamboo paper mills give residents chance

'0 provide a higher standard of ving for their families. The exportation of

Pamboo paper products also aliows POOT countries a chance to build their

SHREN!

cconomies and provide better roads and Services,

As more and more consumers look for everyday products that are environmentally
responsible. the emergence of bam boo paper products on the world's markets offers
chance to save our remaming hardwood forests and reduce the catastrophic
nvironmental effects of clear-cutting and d

detorestation. The impact of bamboo pape;

on - the  worldwide paper ndustry 1s

stll being  determined but the largest
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anufacturers are taking notice of this trend in the marketplace and introducing

mhboo paper every day

y arious species of bamboo and their chistribution

Specist Distribution Fl. & fr.

| [ruried ia callosa Munro{Assa, M "*Hm-'a.. _ Arunachal Pr: pradesh, | Mar. —-\10\-
- Nagaland) _ SN SSSr .
undinaria julcorneri - Benth Et Hook.f.(Himchal | May- Oct .
Pradesh,UttarPradesh. Sikmm.and West | 'i
| Bengal) 5 _ ; B '
V| Arundinaria khasiana | Munro(Assam & Meg e i _J ___ K _
4 | Arundinaria mannti | Gamble alaya, Asse 1m: _,\_rumml Pradesh) ?_
S drundinarid rdcemosd ». Arunachal Pradesh and West
" dinaced Jammu Kashmir \lm - Aug '
Meghalaya, Assam.
B B {esh and _MIEanZEU_) L
8 | Bamhuse baleooa i':"--.:ngal'} | Jun.-Dec.
. Et'. Assam it is known as Balkua Bans
' ] of Bengal it is .
O Bumbisa kadsiand _ \»luzmw \sampln 'm:i I\fwn lihw,. r\_hc“zbi l"lIHblr L

Bainbiisg Basiersti \Ibmﬂ ASSHIT }

Lhrmd‘nai Pmdts’im | Dec. — Feb.
AQsam |

1 Powwin i sy 39593 Y nr
11 | Bambusa nana 2oxb.

| .
D Bembusa nutans i May- Dec
3 | Bambusa netiid s!sr'lﬂ-ll. \]}\ i\L..-. )y J\._._.n'llhivrl \*.".ZI \’" ﬂd( E'h’ll Ocu-Jan
, h, Nagaland. 1 b B
| < Reimbhrisa 0 WY h:',"I.'fl_lL.' F\'I‘L‘.nr:}l :\."lL‘L -d.u.‘\ ij { A :'-]1-';-_\! an |
1A £ !
. ¢ In Bangladesh 1t 1t s known as ** Jama | '
15| (West m.n:.u and \sqam)

16 .“':-f.-_.'J_F.-'I":,’.r\'-:-' 1ulda 1 ‘q(! agh, f‘ A¢ g L“E!.L].‘.’ Assam)

$* \/iu va Bans”

¥ j TR T } 2
Bt Us o VUHEEAres

“ull\l\n“ West Bt.l*__”ai

""'_ 1 .uLm \1 g_ 1atava)

< 1t 1 4 cirIf I EN Y
N BERnonsSa JEHRiidgr
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19 | Chi J;H:mrmm?.’/"u\/«_{_E{{’i{;— I\a;\d_nMcgh la_" lan; am) \UI su.n I| °
20 | Chim m:uh;msiu.fm I | Nakai{ Meghalaya and Nﬂwa land) Not see
| &riffithiana —————
[ 21 [ ¢ nm:r}_n;??cmrmrw __-I I\akaiixmchai Pradesh) 1'_.\-"01 secen I
I l_r?f)f}r"(a_‘_fh.*h‘(? S |1 | e o _: .
22 ;- 'ﬁ.u:h'ﬁfuuﬁn_u_r Nakai(Arunachal T lradesh} | Not seen Y
| intermedia o | | e R
23 | Chi monob :mhnw wnmmw | Das et [ dal [blkhllﬂ' — | Dec-May ) ®
24 | frm.zm.r,r;m\ glganteus | Munlnf\,ni ay ﬁuumv}a} _ Not t seen _
| 25 | Dendi rocatamaus hrmm‘frnm _f Nees et Am.ex Mumo(['uar Prcidl_bh ‘Assam, | Not seen ] ®
- | Meghalaya and West yest Bengal) ] -
26 _| Dene Hmc aiumus hmm'w a ]' Mumo(lhm Pradesh, /\‘abdﬂl Mc;,hczl halaya ) | Mar.-Sep. . ,]
27 | Dy drocalamus | Kurz. !mBerrra.} Notseen | @
L 4 '.\"‘_’)HH’??H S o - || - B .
¢ (Jc.]IT' hlc,[\% est Bengal, Amx;lm L and \amland; \_01 \L,LI'I ]
CRIY mhnumnmn wﬂkmwm:s Gamble ox Oh\\,rl‘ﬂkhlm Ma,ghala\ea T\.l' Not seen @
_ fhilg R
_3{1_"' De um ucazamm?’;i_m li;rou-,,h(_a_ul Indlcn B _____ _'_J\fl_-ur.'—Ocl. ®
i" “‘ _' dinochola umzpamf;’rmr 4}\ urz)Mc Ci_lm (West I&n_g_d_]_;__ .| NOUsemy _ &
32 | Dinochola nicobar iang R. \]ammd ar(North Nicobar Island) Not seen ||
. o _' * Culm 1 used in nr,l s¢ building - | o o
33 M, ,_f,n-z_:\_u;r;;u;ff_ri;: | riu:ti} & an]\ I.(Assam, Meg haldy_c__l | Mar.- Dec | @
4 | aimus gracilis | IR '\4.1| umdar(M] -'}a!.nq} L April-Dec, |
3 “anna baceifera u{’nh ) Kurz, (W est Bmu& nd Mc”halmdl ' Not seen @
] _I. ¢ Culm used in ihamhmg - @
36 | ¢ N (J.JIHaIL{%szI Inc 'mJ e \01 su: ,'
isi | Ga o [May-Aug. | @
38 | 0, andr: r-_fmmmh._ B R __: ,.1_.11]._—1_JL_1.__ ]
39 | (Jchl andra se setigera I pamee ;_S‘.” seen ®
10 O fL-.H{-"F ra travancor *q____1_ ' | Notseen B &
41 | Oxyre fhff;f{_f?cs a nier m,fh.,uu ' Mumo{(m uh-lfx_ Or J‘:‘\;i ’\ndamdn} ) \l’u Jun. Il
4’3__1__.." wllostachys s assamica | Gamt )]c ex Brandi(Assam and West Benga]; ) _iun c_h.p _ &
43 Ph vitostachys mannii debu.{.ﬁ\ssm]M..;:hdfaxa Arunachal Pradesh. J Jun.-Sep. |1 PY
] o Naaafand) __________ 4
34 [ Rae wm}run_fiw ainii | t(mmhii}ll_\cn;:i et W me\%sam Nqbd“li_]-\ | Not seen @
15 | S HfﬁU?l:-H"ccfj?uunui? ,_{\lL.nro}R Majumdar :hmkm]hmah)a\ |1 No Lseen |
+0 | Schizostac h* um Jzumu ¥k 1_(;:1111 ) R \hﬂl!l'lldd]‘ {Eastern Hrmald\_a' \m seen .I '
47 | .5...:r-umu Hyum ngr fum' - Wunrm}( f\T_a;_gmddr fLacle"n}ilmalam; 1N Not seen .l &
48 | Schizostacl hyviim nfw‘ur: |' d\lulur‘:lii Majumdar ( V "alleys of North East | Not seen
L ) - | Himalaya) o - I |
49 ‘_. ._‘ iz Aa'_wlt._!—ﬂ_i.'m A:_rr-.” ] (Munro) R, \imummr far (South \ndmdm - No\_\sccn ]
5( ‘ miir f;.m’rnm aria pantli m}? | ‘\Jd{s_ﬂi[ \'3;1_1_5..]13 _D_ia_drilp ) | Not ;;ctj:ﬁ__ __ ) ®
31 ! Sinarundinaria f’-’,,',vf’“f‘h--”ff«' (Munro) Ch hao et Renv. :MLLhdId\fd Khasia and Not seen | &
— | Jaintia hills, s, Darjeeling, assam, Mi 1zoram) | o ,'
32 Mawrundinaria - .' 3 hau et Reny 012€ ( *\ssam' | Mar - Jun ®
L]
]
k.4




U rtrarakhand Open Linive http//uou ac.tn
. _ - . I R
longispiculaia | . FSE—
V| Sinarundinaria densifotia i April-Nov |
4 Sinarundindrid elegans ] '
Stnarupdinaria lalcaie ! J.’l“-I IC'.'IF.]g P‘ddL":}t g\_, Lal |
b, '1.3-'L.-.-_;<:r.':il‘.“--‘, Nalgiri hills)

s Renv.(Da :l.udmg.%i!(klm | Not seen :

<8 | Sinarundinaria maling I. f("ium L!L hao et P env. (Darjeeling , Sikkim. | ay- Aug
= — = - Al 1“'&1‘1“‘]“\, = S S e ——
Sinarundinaria pawtiingii -_ (G ambie)C 11&& €l /"J"}L“t.lmgj, bll\i\lm" | Not seen _ .
60 Singrimdinaria polysiachya | (Kurz ex %.'.‘.1!.1nu.:. et Renv. thrJeehn . | Jul.- Sep.
_ B | Khasi_hills, Uttar '%’rcidc.s‘g‘. e L
Sinarundinaria rolloana ' (Gambie) Chao et Reny. (1 hlli_wL_ | Ma - Oct.

c)

D) ['\\.. 1V !:

I 7( nv. I\'!iun: hlhs‘

il

- ¥ ' -
). SNinarundmaria 1'--’5!1’1{(—'?'?{:."?&&

6% | Sinarundinaria wightiana

SE NGO LUS €

= Thammocalans arisiaiies (Gambley ©.G. (I-.n,' st‘wk am emd \mmhr. I 'Not seen

Pradesh)

66 Thamnocalamus Jd iconeri ook, fapud Niilizr:_» (Uttar Pradesh. Sikkim, | Not seen
and Arunchal Pradest)
o5 U Themnacatanis orifnii i ey BG. Camu T MMaahalava 4 S
! [ FRCHITTR AL Pl i IjFt £ 85 LoR) | A% B WEANE PEE ] { MEENA dya < . L 7
i ana |
L 6R | Thamnocalamus {trin)Munro and Uttar | Oct - May
spafhifloriis Pradesi)
6O Thrsosiec Ays STAmenyis GamblelAr wiar.- Jun

1.6.3 Grasses
Sabai erass (Eulaligpsis binaid) grows abundantly n Nerthern India i.e. the toot hills

It is collected from sub

' g o i il - P . L e T ¢ J A
and possesses qualitics Closgly resembling csparto gras:

“he other grasses Wi ch are

P himalavar tracts, mostly Nepal ierai and Sahibgany {Bihar)
suitable for paper manufaclure are- spear grass and clephant grass.

Girass Species and their distribution

' f-;l'_sr.-n;ic.\‘ 'J}.\h hhut!!}r‘

CTOCeTAaS oaes &
\CrOCeras wonl mense T
Aristida adscensionis |




I

eplipedium parviflorum T (R Br) Siapl(Northwest and Fastern o)~ v Nor—

Cenchrus ciliaris 1L { Drier pa;'_rn.nfindia_: - - ‘ .jl.:j__\; Deg.

: e e —— IO R Y e B
Centotheca lappacea | Desv.(throughout India in forest margin) | May Sep.
Chloris dolichostachya | Lagasca(South India) T 0aDee

hrysopogon verticillatas | (Rowb] Trin exSteud (West ‘Bengal, Orissa | | Feb.- Mar.

, Bihar. Tamil Nadu) ||
Chrysopogon verticillatus | (Roxb.) Trinex Stoud West Bengal, Orissa, | Feb.- Mar,
Bihar, Tamil Nadu) |
ybbopogon flexuosus (Nees) Wats, (South India) | Aug-Nov.
ym bopogon nardus .'[. lT_‘IE.ﬂ_LIZr(nu_af and Eastern India) | May- Feb.
riocoecura oxyphyllum " StapF (throughout Tndia in damp slops in | Feb. — April
| forest) _
o "i'.'_Vﬁﬂ_iliirf?!ﬁaﬁli;.}" Pradesh, uttar Pradesh, | Jul- Dec.
West Bengal. Bihar. Orissa. Maharashtra. ;
Karmataka, Andhra Pradesh. Famil Nad
Kerala ) |
B T [a@yp ..BEE!IL.!-\:._{’I,._IL:E-:_'I!' Pradesh, W est 1_5(._%11 | Mar.- Dec.
| Onissa, Bihar, Assam . Meghalaya) ;|
lesc 'tg_iunmn' - 4_5. .e)l\.l'lt_r“_'h Wi '?_ P_Lu_in:\:_\\_mt_ B{_nggi 1 _
.I Bihar, Karnataka) !
e T = e ] N
tackelochlca granularis | (L)O, Kize.(Deciduous forest) ll May- Jan.
= - —_—— kA O i = ———— 1 =

—
Arundo donax

Arundinaria khasiana

Bothriochloa intermedia

apthipedium assimile

Retz(throughout India)
| Stapf(Madhya Pradesh,
| Rajasthan,

| NAdu)

| L.(throughout India)

—

' and Assam)

| Munro(Assam and Me ghalaya)

(R. Br.) A. Camus(West Bengal. Bihar, Orissa

] (Steud) A. Camus (throughout India)
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| Jun.- Feb.

~ Maharashtra, | Aug- Dec.

West Bengal. Karnataka, Tam;il ,|

._i, — S—
[ April- Dec.
| Aug.- Nov.

| May- Dec.

|

Mar .- 1.)[_‘!.\‘..
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: " - R—— - : —_— —— — i —— e — — —
i Fivstrx duthi 3ar(Linar Pradesh .
SN R —
1 1asn alata . k.erala) L
I |
- e o S — — e — ..I’_ _._- _— —
crum graciic i Assam | Uct.- Jan
" _ il |
| | Hamum luttar Pragesh | en
jarashira, Bihar, West Bengal. '
assam. meghalalaya. Andhra Pradesh. |
) ) |
| |
S | P s —.
by wightiana Villd YKunth, | Mar.- Nov
ra ; () o |
.| iateckao, Spinifex .
ittoreus (Burm Viers,, are the principal |
|
|
; w1 Eoh
L 1d DR ) OCOIT1E \
Madhva Prades Rihar,  Sikkim., assani, |
Megnaiaya) |
. e e 4 . .
Cplin coOmposites 7. Beauv.(vhroughout Indias ' May- Feb.

- (Puniab and Utta

nhmenus ndulatifolius Pradesh } | May- Je
|

i Oct.-l'ebh

o~
Arunachal | Aug.- 1reb

yanicum hrevifolium 1 ¢Sikkim. A

bradesh. Nagaland.Orissa. Andhra Pradesh. |

Camil Nadi, Reraia)

* — - = =T e — — S— = |
anmeum montanuin Roxb.(throughoul indala) Lt an

- e = . T T aer | A T "
Pameum sarmentosum Roxb.(Maharashira.Binar, West | Aug. —INOV

Dennisctum pediceliatum | . (throu

shout Indial | Sep.-Dec

Ponmsoium prarpureum Schumaeh{ Cujarat

eadesh, Maharashira, Kevalal

R WS

e T T M 0 W Vi e P S RO e
Denniselum setosum . . Rich. (Bihar, Madhya Pradesh, Nagaland. | May- vec

desh, kerala ) |

mites karka | (Retz.) Tringthroughout inqia) NMar.- Dec
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[ * Principal grasses of the deciduoys |

} forest with special reference to .\'m’l

| | forest .'
'F&;;;mmmm contor, tum _—7—1—5_1‘&1_;11“(_!%1!} _sit!;’ks ) . __|. Nn Dec
| Iscm]echimiacnl:__' —___TST.IapF.__ (Eas _.‘rcrr:_“_1_11']11{!;1_\'5~k_has;:_ hills, | | May- Noy
;[ polystachya | Nagaland, Tamij Nadu, ) |'
_"_s _hT/TJEh\*um exile ——_F{Iim.hst )Statf, (uttar n“ladum ‘\Jqdh\d Pr 1ci_cs.'i:1.m':_,f§1.1g_.— Dec.
| | West Bengal. Bihar Megha taya, Tami] Nadu,
| Kerala)
i,i Séh}l‘_ﬂi—p_éllfi'r'l-i_j‘«i\fiii_ | _“_—-_—__} REH_JT_ (Wes est F_'ic.‘].l_:-_;tlf:_ .-‘:..a:-,:;zm. _'\chfm}u_-\ a, | Aug.- Noy
| Arunachal Pr; adesh. Andhra Pradesh, kerala)
I_\-u_ ghum ha u_qadn ki Ii (L) EL—I_S_:_DTI‘L_IJL_ME_h of Indiay II _--\"fu-_\ S.L‘j"
| Streptogyna crinite _"'__7_;7__355[3]11}}5h?_}-' LT e Not seen
| Stipa sibririca "__“Tﬂa_lik_(Ea_s]in{:r} i — | Aug.~ Dec
| * Principal grass ip pine forest
| I .'
Themeda anathers | H_aEK}Ka_s_iiir?i}l"r'_?z{;i-"]){-&hé;;j;"_ B s -+ -Sep.
( *  Principal undergrowth of chir ping |
.
i- , forest
_..r'aix'.\,:-;rii.:?&ﬁa maxima [(Roxb) 0. Kiza. (throughout indig) Apal i
|' fhum,mi rJ_u’li_'_x_'ﬁ‘____ (_’—}_U K I;:_ula_ fmuun - "x"!&]ﬁti‘;rshi-r:.:._- ""\_!_lf!:— N oy
{ lf Rajasthan. Bihar, Weg; Bengal,  Sikkim. |
[ Nagaland, Manipur) |
. ’1&*1&” _ 1__' - T !_nT%\RII’]m' f'|‘u': India) Y o ' March- Oct
|
| Themeda \.?-.J'ui_a_.s,--é_' - -_.Foum Camus(Eastern India) - '_I' Aug.- Nov

|

Source : Raw: at S. P. ._008 \I(m Ismher (!r_l..‘ __}_'I:;JLIL?\ of [_n_atja:. Gene- 1

New Delhi

Straw is also used frcquem’ly for paper making.
Bagasse: Indja. which grows 100 million tonne of sugarcane, offers g large potentia]

bagasse, as by-product of sugarcane Processing. The curren; supplies

[8

€ch Books

01

Of bagasse 1o the




and modern su

" sa a1l o~ v1} 1 e
maner industry is stll neghgioie. 1.€.

A1atal rawemiaterial uss
ol total raw malteriar dss

ious forest-based species. such as.

LS

juces are the proauces from 3

ceeds. leaves. barks, roots, flowers and grasses, ate. including entire ple

ecosvstems are very rich in regard to non-wood {0

wo : lac, honey,etc are aiso non-wood forest products but

al he nlant based produces are neluged as i WTEFPs

wer contributes  an imporiant role in civilization and  the modern society.
vritine and printing papers have been considered as the important media (o spread the
LS ; INASS cgually important as & sackaging material and other uses.

per i3 into two calegories-cuitural (printing and writing paper} @nd
tadustrial (packimg at naper and boards). Cultural paper accounts for i pes
cont of the total societal demand and 40 per cent ds industrial. The greater part 01 the

Rising economic altivid

i used 1 packa

o opaners ana  paperboal

1 yapers arc Il‘.-iI.LI!'n in gemand to

i 4 i
g, L he ndlk irial papc

the use of all types of packagt

e ey
SUMLE s i

s FOS e P s N A it s
d the diversifving demand ol indus

for papermaking. Hemp. ramic

Fmaterial

{ fibers have a tong history a
heen used for almost 2000 years and wood only started 10

e when paper usage began acceleraing about 200 years ago and textile fibers

ut-priced themselves.
35 AD. 1t was produced from old

as 1u> Al rags.

was first made in China in

(5. muiberry park and grass.

fishing nets.

8 REFERENCES

| McGovern TN 087 History oi pal

nt f{ibres. [n: Hamilton i Leopold B & Kocu

the importance oinun-




———

OUttarakhand Open 1nivers Ity http//uou.ac. in

dnulacture. Secondary fibre and non-wood puiping.Vol3. TAPPI and CPPA. Atlanta

2

@

®
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w

®

®

Loogie Search. http://www.madehow com/Volume-2/Paper.htm] &

o ®
HEen. wikipedia.org/wiki/Pulp (paper

| @

®

®

—@

@

woogle Search, http://www. frieny 1s.1¢an/khair. htm

— e — —
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-gfade cigarette paper is made from

trees are called "sofiwood" by the paper ndustry

grass grows abundantly in Northern India for manufacturing of

flax i1 ‘.'._'\‘-n_!IC!'\'I-._l.'-. 111 Sabei V.Tope)
uss the non-wood fibre planis usea 1or pap er production,
stout various countries producing non-wood pulp.

®
®
®
®
®
®
[ J
L]
®
e
®
iy HRE a1 1 matesee . \ 5 " ] .
®
&
®
L 3
®
®
®
e
&
yr =

e LISguss the raw maleriai used n paper production

varous reasons to use bamboo as  raw mat erial for paper production
(0. List out v artous species of | bamboos found in india. Ment ion their locality alg

2 i)

I51 OUl various spec les of grasses tfound in India




“Ustarakhand Open University hitp//uou.ac in
UNIT 2. PROCESS OF PAPER MAKING
{ourse structere
[ 71 intreduction
. (Objective
', ® * 3 History of paper making
;’ & 4 Mannual paper making
2.5 Industrial papermaking
Y Vianutacture ol pulp
& 6.3 Beatu
2.6.4 Filling and sizing
® 2.7 Pulping
& ; Mechanical pulping
2Thermo mechanical pulp
[] 7.3 Chemi- thermo-mechanical pulp
2.7 i I
@ ' 9 alendaring
2.9 : ' -l-ii“.i‘.lj‘.'__
@ 2.%.3 Lovironmental Concerns
® 210 Paper industry in Inc
& 2,12 References
2,13 Terminal questions
® 2.1 INTRODUCTION
® Formed {rom wood pulp or paper used for
L ['he earliest paper was papyrus. made from reeds by the ancient Egyptians. Paper was
® made by the Chinese in the second century, probabiy by a Chinesc court official named
& Cai lun. His paper was made from such things as tree bark and old 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
® he end of the eighth century AL
® Papcr. whether produced in the modem factory or by the most careful, delicate hand
& thods. is made up of connected fibers. The fibers can come from a number of souices
P
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cloth rags, cellulose fibers from plants. and, most notably, trees. The use of
cloth m the process has always produced high-quality paper. 1 oday, 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 the fibers are soft but not dissolved. The hot water also
contams a base chemical such as lye, which softens the fibers as they are cooking. Then,
pass a screen-like material through the mixture. ot the water drip off and/or evaporate,
nd then squeeze or blot out additional water. A layer of paper is left behind. Issential to
the process are the fibers, which are never totally destroyed, and, when mixed and

sofiened. form an interlaced pattern within the paper itself. Modern papermaking

e

-

methods. although signi ficantly more complicated than the older ways, are developmental

improvements rather than entirely new methods of making paper.

2.2 OBJECTIVES

Aller reading this unit you would be able 1o
Explain the history of paper making
Discuss tha manual and industrial paper making
Discus the process of paper making

+. Explam various categories of pulp

b

3 HISTORY OF PAPER MAKING

s

‘apenraking 1s known to have been traced pack 1o China about 105 CE, when Cai Lun,
an official attached to the Imperial court during the Han Dynasty (202 BCE-220 CEXx
wreated a sheet of paper using mulberry and other bast fibres along with fishnets. old rags.
and aemp waste( Herbert Holik  2006). However a recent archaeological discovery has

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

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

century BCE (Joseph 1986). Paper used as a writing medium became widespread by the
; I (24 I N

59
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3rd century. and by the 6th century toilet paper was starting to be used in China as well.
During the Tang Dynasty (618-907 CE) paper was folded and sewn into square bags 10
preserve the flavor of tea (Joseph (1986). while the later Song Dynasty (960-1 1279 CE)
was the first government on Earth to 1ssue 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 to
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 papermaking, dates back 10 Samarkand in
the 8th century. The ecarliest references to paper mills also come from the medieval
(slamic 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 kurope.

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
19th 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
for pulping wood for the use in papermaking. This would end the nearly 2000-year use of
pulped rags and start a new cra for the production of newsprint and eventually almost all

paper out of pulped wood.

24M AT\\II AL PAPFR \’IAKI‘\I(:

1’1}‘!L“I‘J‘dk1‘l‘ : chmdlm% 01 me %Ldlt on whu_h it is done. involves making a d\lut:,

suspension of fibers in water and allowing this suspension 10 drain through a screen so

[
Lad
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vater loddrain. When the fibers have
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Mod QVCL 1ioers 18 laid down, Water 18 removed from this mat «
Crs by 1g 10 make papel
Irst the fibers are suspended in water to form a slurry in a large vat, The mold is 2 wire

L
reen in a \\nuctc frame (somew! iaf Simidar w an mH wmdm\ screen). which 1s used to

A ,|‘ H

op some of the slurry* it of the vat. fhr_ siurry' in L“IL sareen m()id 1s sloshed around

mold until 1t forms a uniform thin coating. T'he I'ibei‘s are allowed to settle and the

stabilized in, ni‘,u,c but are stil] damp they are turned
onto a felt sheet whichiwas mnc,uh m*m&l }*1‘ ‘an animal pmducl guch as \mmi or

bit tur, and the screen mold mmediately reused. Layers of paper and felt build up in a
called a 'post') then & weight 15 placed on Lop 10 press oul excess water and keep the
aper lipers tlat and tight. The sheets are then removed from the post and hung or laid out

vhen the paper pages are ary.

A Ttan

A step-by-step procedure fo makmng paper with readily available materials can be

are irequently run between rollers (calendered) to

Oduce a harder writing surface. Papers may be sized with gelatin or similar to bind the
5 nto the sheet. Papers can be made wi 1 different surfaces depending. on their

o

nded purpose. Paper intended for _n-:‘i;‘.m'._;-, or writing with ink is fairly hard, while

T k= ""-"l

0 bE used for water color, for instance, is heavily sized, and can be fairly soft.

vooden fram

ame 18 calied a

11¢ deckle leaves the edges of the pap cr shightly

ar ana wavy, called "deckle edges”, ane ot the indications that the paj

hand. Deckle-edged paper 1s occasionally mechanically imitated todav create the
235101 LThe impressions in paper caused by the wires in f
I = . wey]? LGS T w il - . 4 o | i 7
hat run s »are cadec Lard ines” and the impressions made. sually from
wotiom, by the wires holding the stideways wires together are called “cnatn fines'
marl € Cre by weav a design o the wires in the mold. This is
nitally true of Orientdl molds made of other

LS

hbstances, such as bambo Hand-made

generally folds and tears more evenly

lines
Hland-made paper 1s also preparca i laboratories 1o study papern 1nd 1o
n mills the quality of the produciion nrocess. The "handsheets” made
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T 205 aee cireular sheets 15.9 em (6.25 in) in diameter and

9N

T ARPDLE Qe A Pl
ceordine o P APP Y dtandara 2 L are- ¢y

brightness. strength, degree of sizing

Ciosted on papaer characteristies as paper

2.5 INDUSTRIAL PAPERMAKING
mill is dividea into several the

ofined and mixed In watcr w

ses involved o making hand-made paper. Fulp is Ic th

thier additives to make a pulp slurry, the headbox ot tne papermachine (Fourdriner

ontinuous screen, water drawns from the

nlo 4 moving o

Gy (v eravity or under vacuumij e wel paper sheet goes through presses and
1 | PNy T EPE: Ry Ty R i O e viey o7} 1 : ey 1 ¥
ana 1s Ny roHed IO @arge ralls. giten weilohing severad 10Ns.

\nother type of papermachine makes use 0 a cylinder mold that rotates whilc

Gaily immersed in a vat of dilute pulp. The pulp 18 picked up by the wire and covers
o smooth

the mold as it rises out of the vat. A couch roller is pressed against the mold 0 sm

hep

1= ] Fo Py v - d Ty =
ne puip nd micky the wet sneet olt ol thg

3 6 MANUFACTURE OF PULP

(he first step in the manufacture of papet
nOCeSSeS dre commoniy used w comvert Hogs o wood pulp. In the mechanical
racy ps are fivst tumbied w drums W0 remaove 0 bark. The logs are then sent 10

wood dawna into puip by pressing it between huge revolving

M i . X = |-+ hg. . [T
naers, WHICHE Qisvai, ik
slabs. | hwe u"!'_lll'-[‘ 18 tiltered 1o remuovg l\__‘l.\;l'i.:_l'- O.ID;L.._'.N. i e chemical process, wooad cnmps

from de-barked logs are cooked in a chemical sotution. This is done in huge vais cali¢cd

divesters The chips are fed into the digester. and then boiled at high pressure o4

colution o sodium hydroxide and sodium sutfide. The chips dissolve into puip i ihe
Jution. Next the pulp is sent through fiiters Bleach may be added at tius stage, o

2k

he pulp 1s sent to the paper piant

L
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@

LN G

2.6.1 Mechanical process: Mechanical pulp 1s obtained from relatively sofi wood like
pine. The short, unbarked logs are subjecied 1o mechanical grinding in presence of water

1€ pulpy material, thus, produced

contains  all  the matter (lingo-

|
elluloge res 1 he Mol c =) llecpanucal oy |
cllulose) present in the original x Recyled Papers ]____* i Gl e |
| | | Lnemucal Pulpmg |
veod, Mechanical pulp is difficult to s ' s .
il
= 1 frvr mamiiFant jwts . it
nd 1§ used o 'h.-_l!..!!.i\.!..!:'..-.l,:; e |

ropaper. such as, newsprint, s
Faper |
15 paper turns Mlae .’.ﬁ:l].ll.,:?

SHe with  age and cannot
! ¢. be used for nr1 Woks e
1 .-k 1
.. | Fmnal Paper |
! Produocts |
2.6.2 Chemical proeess:
in this process the matenial is cut
fips digested under pressure (cooked) with either (i) a solution of calcium

suipnate Ca(HSQO3); (sulphite process; or (11} a solution of caustic soda {soda process)

dissolves out the ligmin which together with cellulose makes up the solid part of 1ts
1] 1 5 i 4 I A e e o ' [ o i 1 i | o | “ .
tuciure. “he pulpy material so obtained is washed and screened. It is then bleached by

T4 e ¥

wdimg chlorine and water or with “bleach tquor . The bleached pulp is beaten with

4 “pulp beater”. Beatng 1s the process of reaucing the fibres to minute shreds




and holgé maore

kel

1.60.3 Beahng

ext pu I-"LL.:I

‘nough. beatng. inside a large tub, the pulp 18
\t this point, various tilier materials can

such as ttanium oxide. Ihese mlli

added at th

final product. Swzings are also
react with various tinks. Without any
1wes exeept as a desk blotter. A swying §

water-based ink (inks actually sit on top ot a
variewy of sizings, generally rosins and gums,

Paper that will receive a arnted ©

that wi

1he papu ¢ used a¢ a convenicnt place o m
LB B l levanedisio Aavaierial sy T
SEAZTTLE. HICTS aild |R-‘.|Jii|:__, MAleTidls als vali

N, SRy = s P — —_—
sarbonate. caleium su hate. tale. tvEanium 4nd

mprove the appearance.

L paper

reduce the costs. Some ultramarine 1s addec

colouring materials may be added to give
spreading of ink as on a blotting paper, the pap
fals like resin, starch,

sizing materials il

glue
heet of paper durtng its manutaciure

st Pl s use cood orest n (‘.In_.‘.,""r[]'_‘i1
gy na sustamable source Oof raw mdett

mills s that 1 redu

wood

QSR :._"1111'.:_‘ Lar

be added such as chaiks,

ives will intfluence

s17ing at ali,

make hetter printing

or casein are either added to the b

waler-an operation

pracess called, appropriately

10 the etfect of machine beaters

e -rL

clavs, or chemicals

the opacity and other qualities of {

is point. Sizing affects the way the paper

4 naper will be too absorhent {or

uch as starch makes the paper resistant o

sheet of paper, rather than sinking inj. A

is available depending on the eventual use

design. such as gift wrapping. requires a

- accept the printing properis

materials. colouring matter and

Y Ly 1
1 r{lt!".);—‘

s inoreanic substances like clay. calcium

sinc sulphide. These give the proper hody
surface, increase the capacity anG

to give it the desired shade. Some other

the desired shade of colour. !¢ prevent

har requires “sizing”. For this purpose some

1

etter or applied

nractices in harvesting trees to ensure that

Ome of the major compiaints about

ces the hiodiversity of the har
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trees raised specifically for pulp production account for 6 percent of world pulp

production, old growth forests account for 9 pereent, and second- and third- and more
sthcration forests account for the rest Reforestation is practiced in Most areas. so trees

Hv @ renewable resource. The FSC (Forest Stewardship Council) certifies paper made

‘rees harvested according to guidelines meant 10 ensure good forestry practices.

he number of trees uilized depends whether mechanical processes or chemical
processes are used. It has been estimated that based on a mixture of softwoods and
ardwoods 12 metres (40 ft) tall and 15-20 centimetres (6-8 in) in diameter. it would take
an average of 24 trees to produce 0.9 tonne (1 ton) of printing and writing paper. using
the krait process (chemical pulping). Mechanical pulping is about twice as efficient in
-hIng trees sice almost all of the wood s used to make fibre, therefore, it takes about 12
trees 10 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

relatively few useful fibres and s removed and used as fuel 10 provide steam for

use in
ne pulp mill. Most pulping processes require that the wood be chipped and screened 1o
provide uniform size
er tnumber ot difierent processes which can be used 10 separate the wo d fibres:
7.1 Mechanical pulp

Janutactured o

2rindstones with embedded silicon carbide or aluminum oxide can be used

small wood logs called "bolts" 1o make stone groundwood pulp (SGW}. If the
is steamed prior to grinding, it is known as pressure groundwood pulp (PGW),

st modern mills use chips rather than logs and ridged metal discs called refiner plates
Stead of grindstones. If the chips are just ground up with the plates, the pulp is called
19¢r mechanical pulp (RMP) and if the chips are steamed while being refined th. pulp
tled thermomechanical pulp (TMP). Steam treatment significantly reduces the lotal
nergy necded 1o make the pulp and decreases the damage (cutting) to fibres. Mechanical

uips are vsed for products that require less strength. such as newsprint and paperboards
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1.7.2 Thermo mechanical pulp

hermo-mechanical pulp is pulp produced by processing wood chips using heat

(thus. thermo) and a mechamical refining movement (thus mechanical). It 1s a two stage

hese chips have mosiure content of around 25-30 percent and a mechanical force 1s

apniied o the wood chips in a crushing or grinding action which generates heat and water

anour and soltens the lignin, thus, separating the imdividual fibres. The pulp 1s then

wreened and cleaned. any clumps of nore are cessed. This process gives a high

weld of fibre trom the umber (around sreent) and as the ]

ignin has not been removed

&
@
®
®
[
B arocess where the logs are tirst strivped af their bark and then converted into small ¢ *hips.
®
o
@
]
®

the {Thres are hard and rigd.
7.3 Chemi-thermo-mechanical puip
Waood chips can be pretreated with sodium carbonate, sodium hydroxide. sodium

f11e and other chemicals prier to refimng with equipment similar to a mechanical muill.

condittons of the chemical weatment are much less vigorous (lower temperature.

Jhorter tme. less extreme pH) than in a chemical pulping process since the goal 18 1o
nake the fibres easier to reline. not to remove lignin as wn a fully chemical process. Pulps
made using these hybrid processes are known as che >mi-thermo-mechanical pulps
‘Il \ \'.!l 1

o |

2.7.4 Chenvical pulp

Chemical pulp is produced by combining wood chips and chemicals in large vessels
known as digesters where heat and chemicals break down the lignin, which nnds the
cellulose fibres together. without seriousty degrading the cellulose fibres Chemical pulp
, used for materials that need to be stronger or combined with mechanical puip to give

1 G T  F s 2 s g x o Rt
charactenistic. The Kraft process is the dominant chemical pUuiping

L
f,

method, with sulfite process bemng secc Historically, soda pulping was the [irst

successiu! chemical pulping method.

2.7.5 Reeveled pulp

is recycled paper which has b

€n

Reeveled pulp is also called deinked pulp (DIP)

yeessed by chemicals. thus, removing printing inks and other unwanted elemenis and

freed the paper fibres. The process 1s called deinking
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DIP is used as raw material in papermaking. Many newsprint, toilet paper and

facial tissue grades commonly contain cent-per-cent deinked pulp, and in many other

arades. such as hghtweight coated for offset and printing and writing papers for office

and home use, DIP makes up a substantial proportion of the furnish.

28BLEACHING e

‘e pulp produced up to this pomt in the process can be bleached to produce a white

paper product. The chemicals used to bleach pulp have been a source of environmental

concern, and recently the pulp industry has been using alternatives to chlor; ne, such as.

crorine dioxide. oxygen. ozone and hydrogen peroxide,
Bleaching mechanical pulps

Mechanical pulps retamn most of the hgnin present in the wood used 10 make the
pulp and thus contain almost as much lignin as they do cellulose and hemicellulose. It

vould be impractical to remove this much fignin by bleaching, and undesirable since one
L the big advantages of mechanical pulp is the high yvield of pulp based on wood used.

herefore the objective of bleaching mechanical pulp (also referred to as brightening) is
0 remove only the chromophores (color-causing groups). This is possible because the
sruetures responsible for color are also more susceptible to oxidation or reduction

Vikahne hyvdrogen peroxide 1s the most commonly used bleaching agent tor mechanical

pulp. The amount of base such as sodium hydroxide is less than thai used 11 bleaching

mucal pulps and the ‘empceratures are lower. These conditions allow alkaline peroxide

' seiectvely oxidize non-aromatic conjugated groups responsible for absorhing visible

ught. The decomposition of hydrogen peroxide is catalyzed by transition metal . and iron,

cid

fiLanese and copper are of particular !mporance in pulp bleaching. The use of

Melarin e ont ..]--

chelating ape tke EDTA 10 remove some of these metal ions from the pulp prior to
2 dg I

adding peroxide allows the peroxide to be used more efficiently. Magnesium salts and
sadium silicate are also added 10 improve bleaching with alkaline peroxide (Riermann,
Christopher J. 1993)

Sodinm dithionite (Na;$,0y), also known as sodium hydrosulfite, is the other main

1gent used to brighten mechanical pulps. In contrast to hydrogen peroxide. which
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¢ the chromophores. dithionite reduces these color-causing groups. Dithioniie

et with oxvgen. so effictent use of dithionite requires that oxygen exposure bDC
sod durne 1ts use.d Biermann ang ¢ 19073

helating agents can coniribute to brightness gain by sequestering 1ron ions, for

anle as EDTA complexes, which are less colored than the complexes formed
ron and lignip (Biermann and Chnstopher J. 1983,

he brightness gains achieved in bleaching mechanical pulps are temporary Stnce

s [ the tignin present in the wood is still present in the pulp. Exposure 1o air and

hi can produce new chromophores from this residual lignin (Sjostrom 19933, This 18

\ vspaper yellows as 1t ages. yvellowing also occurs due to the acidic s1zing

neroxide and sodium dithionite are used to increase the brightess of denked

puip. The bleaching methods are similar for mect nical puin in which the goal 1s 10 make
1hers brignte:

Rloachirma ks A | i
Meaching chemical puins

WCTCal PUips. sucn as uase & Kraltl process oi sultite puiping, contain geiiiay

Ll (<359 compared 1o approximately 40%). The

mechanical pulps, |

of the residual lignin, hence the

chine chemical pulps is to remove essentially all
bhong - B S L] o (P o LAy y ¥ Bty o Yo ] yomielA
WWOCCRS ¥ ben relerred v e ‘_tLL:‘_i L1Hicailon., SOCiim Iﬂ_\:“.’L“Tl‘!laL ’F_]\}L;}?Lill.'i'-v

aitially used to bieach chemical pulps. but was largely replaced in the

‘hiorine. Concerns about the release of organochlorine compounds into the environment

sromapted the development of Elemental Chlorine Free (ECF) and Totally Chiorine Free
| ;

hing nrocesses.

Jehionilication of chemical pulps is rarely a single step process and is trequently

amnosed of four or more discrete steps. These steps are given a letter designation and

- 1
these are given in the following tabic
{ etter designation

 hemical or process used

]
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m hypochlorite

Horine dioxide D
“Iraction with sodium hvdroxide E

Alkaline hvdrogen peroxide P

Ozone £/

Chelaton to remove metals Q
especially xvlanase’ X

= TR TR . B ii

Feracids (peroxy acids) Faa

dium hvdrosulfite) Y

seing sequence from the 1950s could look like: CEHEH The pulp would have

oeen exposed to chlorine, extracted (washed) with a sodium hydroxide solution to
move lignin fragmented by the chlorination. treated with sodium hypochlorite, washed
With sodium hydroxide again and given a final treatment with hypochlorite. An cxample
" a4 modern totally chlorine-free (TCF) sequence 1s OZEPY where the pulp would be
calcd with oxygen. then ozone, washed with sodium hydroxide then treated in sequence

alkaline peroxide and sodium dithionite

Chlorine and hy pochiorite

rne replaces hydrogen on the aroma 1Ic rings of lignin via aromatic substitution,

H/Ces pendant groups to carboxylic acid a

i adds across carbon carbon doub.e bonds

sidechains. Chlorine also attacks cellulose, but thig reaction occurs

predominantely at pH 7, where un-ionized hypochlorous acid, HCIO, is the main chio; ne

pecies i solution. To avoid excessive cellulose degradation, chlorination is carried out

H,O = H™ + CI' + HCIO

dl, 1

»

uoooo_ooooooooooooiqz_,g_goo_o_po
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he dominant species s hypochlorite, €0, waich 15 aiso usetul tor ngnin

hlorite can be purchased oy generated in situ by reacung chlonne

with sodium hydroxide

main objection to the use of chiorine for bleaching pulp is the large amounts ol

UL

thle arganochlotine compounds produced and released 1mto the environment
dioxide, ClO- 18 an unsiable pas with moderate olubility in water. I is usual

aqueous selution and used immediaicly because it decomposes and 18

an

aenerated

wniosive 1 higher concentrattons. It 15 produced bv reacting sodium chlorate with

TOT

CAULIing aplClil AIJ\LI

sultur dioxiae.

NaC10s + 1280y + SOz — 2 C10; + 2 NaHS 0.
Chinrine dioxide is sometimes used in combination with chlorine. but it is uged alone n
FCT (clemental chlorine-free) bleaching sequences. It is used at moderately acidic pH

The use of chiorine dioxide mimmizes the amount of organochlorine
smpounds produced.

ytraction or washing

Sleaching agents used to dehiguty chemucal puip. with the exception ol sodium

dithonite.  break lgnin down into smaller, oxygen-containing molecuies. These
hreakdown products are generally soluble in water. especially if the pH is greater than 7
anv of the products are carboxyl ¢ acidsy, These materials must be removed between

bleaching stages o avoid excessive use ol bleaching chemicals since many of these

cules are still susceptible to axidation. The need to munimize watcr use in

modern puln mills has driven the development of equipment and techniques for the
cificient use of avaiiable water.

Oxygen

CIxveen ¢Xisis as a ground staie i!;.i'l]\..". slate whicn 18 i".f’.&!'!.1';".,' Vo OUre: !.Lt'\fl.' '1""" '\'..“L.'il"\ free

-

ctonated lignin phenolic groups. The

radicals or very clectron-rich substrates SUCh as ¢

production of these phenoxide groups requires that debgm ification with oxygen oe carried

At emeng Fe

OUL Under very Odos

ic conditions (pH =12) The reactions invoived are primanly single

en opens rines and cleaves sidechains giving a ¢ mplex

ac.in
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mixwre of small oxygenated molecules. Transition metal compounds, particularly those

manganese and copper, which have multiple oxidation states, facilitate many

idical reactions and 1mpact oxygen delignification, While the radical reactions are
argely responsible for delignification. they are detrimental to cellulose. Oxygen-based

radicals. especially hydroxyl radicals, HO, can oxidize hydroxyl groups in the zellulose

hams to kelones. and under the strongly basic conditions used in oxygen delignification,

pounds undergo reverse aldol reactions Icading to cleavage of cellulose chains.
denestum  salts are added to oxygen delignification to help preserve the cellulose

chamns. but mechanism of this protection has not been confirmed:

Hydrogen peroxide

sig hydrogen peroxide to delignify chemical pulp requires more vigorous conditions

than for htening mechanical pulp. Both pH and temperature are higher when treating
cmical pulp. The chemistry is very similar 1o that involved in oxygen delignification. in

the radical species invoived and the praducts produced. Hydrogen peroxide is

metimes used with oxygen in the same bicaching stage and this is give the letter

iesignation Op in bleachi Ing sequences. Metai ons. particularly manganese catalyze the

omposition of hydrogen peroxide. so some tmprovement in the efficiency of peroxide

bleaching can be achieved if the metal levels are controlled

Uhrone
Lzone is a very powerful oxidizing agent and the b biggest challenge in using it to
wWood pulp is ta get sufficient selectivity so that the desirable cellulose 1S not
Hegraded Ozone reacts with the carbon carbon double bonds in lignin, including those
Hhin aromatic rings. In the 1990s o0zone was touted as good reagent to allow npu Ip 1o be
fleached without any chlorine-contarr ung chemicals (totally chlorine-free. I'CF). The
+ has changed and ozone is seen as an adjunet to chlorine dioxide in bleaching

quences not using any elemental chlorine (elemental chlorine-free. ECF). Over lwenty-
ve pulp miils worldwide have installed equipment to generate and use ozone
‘helant wash

ihe effect of transition metais on some of the bleaching stages has already been

Honed. Sometmes it is beneficial to remove some of these metal ions trom the pulp

vashing the pulp with a chelating agent such as EDTA or DTPA. This is more
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YOO FCF bleaching sequences for two reasons! the acidic chlorine or chlorne

lo stages tend Lo 1 ve metal 1ons (metal ions usually being more solubie at iower

! F siaees relv more heavilv on oxyvgen-based hieaching agents which are more

the detrimental effects of these metal 10ns Chelant washes are usuaily

arvied out at or near pH 7. Lower pid solutions are more effective at removing ransition
etals, but also remove more of the beneficial metal 10ns. especially magnesium

ther bleaching agents

riety of more exotic bleaching agents have been used on chemical pulps. They
ciud acitd  peroxyformic acid. potassium neroxymonosulfaie (Oxone),

1= generaied 1w S11Y

which

neroxvimonosullate, and

| A

heen used in pulp ble

from

peroxymonophosphoric acid (Springer

acetone and

1997).

eaching to increase the efficiency

poLassium

O}

4% hke have r
ither bicaching chemicals. It 15 believed «vlanase does this by cleaving lignin-xylan
mds o make lgnin more accessible to other reagents {(Biermann and Christopher
3 Pulping and Papermaking. San Diego: Academic Press. inc. It 1s

that degrade lignin may be

wossible that other enzymes such as those found m fungl :
s iy pudn -:-J‘EL.-'..L-IIIL;‘I;:_:_.
Favironmental considerations

mechanical pulp is not a major cause far cnvironmental concern sinee most ol

12 N ]
hicaching

he «

AN

,

lowever, the bleaching o

alp. and the chemicals used (hydrogen peroxide

benign byproducts (water and sodium sulfate (finally),

sodium dithionite) produce

{ chemical puipe has the potential to causc significant
;L-Li:;

NG

throngh the relcase of organic mater:

L |
nrimeart LYy

nyvironmental  damagc,
walerways. Fulp mills are almost always localed near farge bodies of water because
quire subsiantial guantities of water to their processes. An increased public awareness

Y

IrednZations

address the rel

10708 and 1980s. as evidenced by the formation of

-

cnvironmental 1ssues trom e

i

ike Greenpeace. influenced the pulping industry and governments 10

IS these materals

L.

ase of
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-htional  bleaching using elemental chlorine produces and releases into the

-nvironment large amounts of chlorinated oreanic compounds. including chlorinated
dioxins. Dioxins are recognized as a persistent environmental pollutant. regulated

niemationally by the Stockholm Convention on Persistent Organic Pollutants.

Dioxins  are highly toxic, and health effects on humans include reproductive,
developmental. immune and hormonal problems. hey are known to be carcinogenic.
Over 90% of human exposure 1s through food. primarily meat, dairy, fish and shellfish. as

Hoxms accumulate in the food chain in the tatty tissue of animals.

» a resull, from the 1990 onwards the use of clemental chiorine in the delignification

o

process was substantially reduced and replaced with ECF (Elemental Chlorine I'ree) and

'CE (Totally Chlorine Free) bleaching processes. In 2005. elemental chlorine was used
9-20% of kraft pulp production giobally, down from over 90% in 1990 75% of krafi
used ECF. with the remaining 5-6% using TCF.Most TCF pulp is 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.

L dleaching. by removing chlorine from the process. reduces chlorinated organic
ounds to background levels in pulp mill ¢ffluent. ECF bleaching can substantially
duce but not fully eliminate chlormated organic compounds, including dioxins. from
tluent. While modemn EC] plants can achieve chlorinated organic compounds (AQX)
sstons of less than 0.05 kg per tonne of pulp produced. most do not achieve this ley el
missions. Within the EU. the average chlorinated organic compound cmissions for
plants 180 13 kg per tonne.

rowever. there has been disagreement about the comparative environmental effects of

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

have generally found that there s no environmental difference between ECF and IEE
Huents. On the other hand. independent peer-reviewed study has found that. con paring
onventional. ECF and TCF effluents before and after secondary treatment, “TCF

ctiluents are the least toxic
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7.9 MANUFACTURFE OF PAPER

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

aken 1o a tank called the ‘stock box’. The soup is forced through a thin slit in the bottom
stock box, It falls on an endless band of fine wire gauge screen in motion. As the
sereen moves forward, the water present in soup drains through it and the fibres mat
together. The process of draining is assisted by vacuum from the suction boxes over
which the wire gauge screen travels, The fibrous sheet next passes between heavy press
rolls covered with felt. Fere the excess of water is removed. The sheet is then passed
aetween drying cvlinders which are steam heated. In some cases when sizing materials
ave not been added in the beater, these are applied here in the drier section or even after
the dricrs. Sizing materials are made into a paste and applied to one or both sides of the
naper sheet. The excess material is removed as the sheet passes between squeeze rolls.
2.9.1Calendaring
surface of the dried sheet is generally rough and wrregular. It 1s passed through a
serics of very hot and polished rolls. As a result of it surface becomes compac’ and
smoath and it takes a fine glaze. The process is known as calendaring. After calendaring
the sheet goes to the reel where it 1s wound into large rolls of finished paper. The roll
when 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
of sizing material. Tt may also receive a coating. which 1s etther brushed on or rolled on
Coaung adds chemicals or pigments to the paper's surface. supplementing 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
linal ume. hen the paper ts cut to the desired size.
2.9.3 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.

nvironmertalists contend that the new growth trees, so much younger and smaller than
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Was removed, cannot replace the value of older trees. Efforts to recycle used paper

especially newspapers) have been effective in at least partially mitigating the need for

truction of woodlands. and recyvcled Paper 1s now an important ingredient in many

‘hemicals used in paper manufacture, includmg dyes, inks, bleach, and sizing, can
1so be harmiul 1o the environmeni when they are released into water supplies and nearby

ater use. The mdustry has. sometimes with sovernment prompting, cleared up a
mount of 1on. and federal requirements now demand pollution-free paper
rduction. The cost of such cican-up efforts is passed on to the consumer.

210 PAPER INDUSTRY IN INDIA

na aper in India dates back to 1867 when the first mill
) Wlisned on the Hooghly. There were 5§ paper mills in 1967-70. 10 in West

al. 2 m Onissa: 2 in Uttar Pradesh: 2 in Bihar: 4 in Punjab: 5 in Madhya Pradesh: 6

tnyarat: 14 in Maharashtra; 2 in Andhra Pradesh: 5 in Karnataka; 2 in Kerala and 3 in

‘hennai (Tamil Nadu). Some impeostant paper mills are listed below:

S.No. | Name of mill | Location

West Bengal
Wost Benoal
| {I.?} 854
b Uttar Pradesh
Lohtas industries Lid B3
Shree Gopal Paper Milis | 1a. | Punjat
il Tad, | M adhya Pradesh
tand Paper Mill 1 \% i Pradesh
H—— e e _
Ballarpur Paper and itd | Mabarashira
. — — - — e - | - =
Sirpur Paper Milis 1.id | Ahdinra Pradesh
Andhra Pradesh Paper Mijlis \hdhra Pradesh
Coast Paper Mills Karnataka
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Centuary Puip and Paper Mill ,Lalkuan.Nainital | Uttarakhand

2.11 SUMMARY

o  Papermaking is known to have been traced back to China about 105 CE. when

fficial attached to the Imperial court during the Han Dynasty (202

Lar Lun. an of

0 CE). created a sheet of paper using mulberry and other bast fibres along

with fishnets. old rags. and hemp waste( Herbert Holik 2006).

Vsed

<t step in manufacturing of paper is conversion of the fibrous material into

sulp. Two processes used for this purpose: Mechanical process and chemical

arc number of different processes which can be used to separate the wood

TS al

mre: Mechanical. thermomechanical. Chemo-thermomechanical Chemical and

2.12 REFERENCES
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) 13 TERMINAL QUESTIONS

Fill in the blank spaces given below:

I'he largest single energy user at a paper millis .o

I the pulp will not be used on-site 1t bECOMES ....ooovivviviiinnn.

U'he pulping process produces a liquid bioproduct Callet i ssavmvsnning
10
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lany papers require a to |
Ipers require a .......... .. .-...... to be complete.

Lhe nirst paper mill was established in.. .

; - and sapwood are useful for making pulp.

l-:"L” ]'IE._: Yy rarkar + Tos 4 A . 1
vuer fuel, 2. market pulp, 3. color-liquor. 4. coating, 5. Hooghly. 6. heartwood)
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BLOCK 2: CUTCH AND KATHA

Katha is obtained from the heartwood ol khair (dcacia ~he). O boiling with waltel

ho heartwood of the tree vields catechu. The two common varieties of Catechu marketed

| Tndia are the pale catechu and the dark catechu commonly called as Katha and cutch,
s I some of the older trees, = third subsiance called as Kheersal 15 also

| 1s @ white powder or erystalline solid material found the cavities of the

aod and occurs o small hvegular tragmients. it can be readilv purified by the

Wisation with hot water. 1t is valued for its medicinal properties and used for the
prog

treatment of cough and sore throat

neeces show ervstatline fracwre. Katha i3 extensively
PR By . | £ e ™ : (RS P N S £ 3 1
ISCE 1N Pan I‘liL_U;l]:HllH;.\. ANG medlcines, 1t s an essaentia

=07 : B L N et~ ey o caaty 1 R s R g, Pre
nuredient ol pan preparation. 11as apt lied tn combs

Hmc It oo1ves a4 ored dOlewr Tesul

1ewing of pan. Katha 1s comsidered o bo an asinngent

for

cooling and digestive. and useful m relaxed conditions of throat and gums. It is

the treatment in cough and diarrhoea [t is also used as cooling applicant to ulcers, boils

A=

md skin eruptions

Cuteh or dark catechu is used for dyeing voiton and silk fabrics and in calico printing,
Cutch brocun is obtained by steeping the material in 2 boiling solution of cutch and
he dark catechu or the cutch 18 marketed in the form of small cubes or blocks. It

susty brown or dull orange in colour, and has conchoidal fracture. It possesses high
snnin conient and was earlier used as a tanning material. It 1s used as dyeing and
preserving agent. Cuteh is widely used in printing than n dyeing. In printing. it is used

oF lwo main classes - one for producing very fast sieam brown and drabs, and other for

producing brown in combination with red and chocolate. Cutch can be printed on with a

acvacanth. On mixing cuich with diazo s

alts. 2 wide range of bright and attraciive

dades with moderate lastness o oSt of ithe avencies and poer fastness, can be
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produced. It is used for dyeing the ship sails based on its excellent fasiness and for its

eservative action, which pre

vents the rotting of cotton from sea water. It is also used in
i pharmacopoeia. It can be used for dyeing paper and pulp.

chiet components of khair heartwood include catechin and catechu tannic acid. The
proportion of cutch in heartwood is nearly upto 17 per cent. The highest annual
production of Katha from a factory is about 350-450 tonnes and the annual production of
cuteh 1 750-800 tonnes. In many parts of the country, such as. in Gujarat and Orissa.

are communities traditionally engaged

i the extraction of cutch and katha. The
Hibortant centres of produciion include states. vig: Madhya Pradesh, Maharashira and
Gujarat. Cutch is exported mainly to United Kingdom. It is considered 1o be a good
source for forest revenue.

Catechu also known as cachou. cutch, cashoo. or Japan earth is an extract of any of
cral species of Acacia—but especially Acacia carechu —produced by boiling the wood

arer ‘113(,?\ (Y 1“'?".1[ g the TL.JLJ “‘& arew

Catechu (called katha in Hindi, kachu in Malay, hence Latin Acacia catechu as the type

A e
SPRCICS W

hich provides the extract) is an astris 1gent and has been used since ancient times

urvedic medicine as well as in breati-freshenin

spice mixtures.

the mixture is high in natural vegetable tannins (which accounts for its astringent effect),
1 may be used for the tanning of animal hides arly research by Sir Humphry Davy in

cariy 19th century first demonstrated the use of catechu in lanning over more
ensive and traditional oak exiracts. The extract gave its name to the

catechol chemical families first derived from it.

catechin and

Black Catechu has recently also been utilized by Blavod Drinks Ltd. to dve their vodl

L
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NIT HT MATERIAL AND EXTRACTION
purse struciurg
e ) ] 0 !_|"s'~,".l 'i.'.'!' gextraciion
4 Processing
5 of katha and cuich
11 INTRODUCTION - _

11
Al

non-wood forest products have already been discussed 1n the previous units
NWEP-hasics. Non-wood forest products (NWFP) are extensively extractea {rom
ndian forests. and their role in rural and forest economies is immense. However, the

p-term ccological sustainability of NWFP extraction with respect to resource

nopulations. dependent animal species and ecosystem functioning has remained

unexamined. Still there are 2 number of useful products yielded by forests which could

Wt be included m groups already discussed. These products are  grouped under

miscellancous products e.o katha and cutch. In this unit we will discuss about  katha
cuteh with special reference to material and extraction.
uch dare extracted trom wood of Khaor treed A). Acacias the hotanical natne of
ditferent varieuies like Acacia Sundra. Acacia Catechuoides & Acacia
pecies of tree are mamiy concentrated 1 Uttarakhand Uttar Pradesh.

iasthan. Guijarat and Himachal Pradesh. The preferred locations are either UP o1

it M katha s an important forest based traditional industry 1n India. The

| borest Research Institute . Dehradun has developed an improved  process 10

these products i simple and does not require sophisticated technology

J04. 80
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3.2 OBJECTIVES —

Aller reading this unit you would be able to

£xplain the various species of Acacia used for extraction of katha and cutch

uss about Katha industries

3.3 SPECIES USED FOR EXTRACTION .

lcacta catechue (Khair)

Khair {dcacia carechu) is a moderate size deciduous tree with rough dark gray brown
ark | helongs 10 tamily Leguminoseae-mimoseae. It is said that the name “catechu’

L0 I because its bristles resemble the claws of animals of the cat family or

L

Mayhe because 1ts heart wood contains cuich. It is aiso called khoira, koir. kheriva baval,

nier babul, kagh, cachu. kugli, kaderi and sandra in local Indian languages (Hindi.
uniabt). Khair grows naturally all over Haryana and the rest of Indian subcontinent

4 Lxperiencing average rainfall. in the whole of the indo Gangetic plain from Assam

1gal up 1o Atghanistan. Also from sea coast

o Deccan Plateau and then
»1he lower Himalayan ranges having an altitude up to  about 1250 m or so

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

Sisimig ol sand and shingle suits it best, [ ETOWS On granite, gneiss, schist, quartzite,
1 'p. mestone conglomerate, laterite. ote. and also on black cotton soil. Khair
1d matures 10 a height of about 10 meters 1n about 55 years. The diameter

he trunk is about 30 to 40 em, and 1t i$ seldom straight. Instead. it generallv tends
hed with an wrregular shaped crown, its bark is 2ray in color and nearly 8 mm 1o

2 mm [t tends off in small p ¢s of nregular shape. Khair { feacia
18 generally le g ai carly summer, Old leaves are generally
ted during Jan-Feb and new ones appear during April- May. The species gets full

Junc-July when it paints the environment and landscape so very beautifully

& leaves of khair are compound. The rachis branching from the mid-rib has 4 1q 5
und prickle. The rachis 1s nearly 10 to 20 em I ng and bears 20 to 60 pinnae each ahout
g A

HE. LAc Khair tree Hlowers during June 10 Octobe lts inflorescence is pile

! i R o P o WS 1 : 4 Vi I X L. B g JECEr P 7 ' O
N Colored. | he 1r Uil ©f Khair is POd shaped. 1tis 5 1o CmMiong and | 10 1.3
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nd shinin rown in color The sap wood of Khair 15 large and yellowish white

d i wood 18 smail and  red w color The wood darkens on exposure. Sap wood

ofis al weart wood  weighs 25 to 28 kilogram per cubic foot

Vhile the is liable to be attacked by a variety of insects, the heart wood is too

h X cked by any of such ins The wood being hard is used for making nce

wrkah stems for ¢ ¢ sugar vane and oilseeds. ploughs , 101

weers and sword 1¢ WO sed tor v charcoal which is

S ought by gold. siiver and blacksmaths, Whyle the wood is smooth and tustrous.

i tikes good polishing. it is not used in house construction because of superst The

ha cisvery  useiul in a number of ways A pale vellow mucilaginous gum exudes

he tree. vielding one of the bes lies tor true gum arabic. [ts wood contains

it catechutanic acid and tannin. The woed exuracts are used for tanning and dyeing

' 3¢ bark and roots of khair are used i treating sore mouth, body pains, gravel
1 I

I asthma and indigestion. T

useful as astringent. and a cure

ough. diarrhea and indigestion. ca niies. sore throat, ulceration, eczema
nd certain forms of feprosy. Katha v a white substance found in Khair wood. It is
wd by botling small chips of the heart wood 1n specially designed earthen pitchers
nd allowing the concentrate to cool and crystalivze. Katha 1s not only used as a remedy
for body pain but also in medicines for other human ailments. Katha is also used
extensrvely i fpan’. It forms an imperiant ingredient of adhesives for plywood and 15
l=o extensively used in drving canvag and s of nets and ropes. Because of

Arious usces. Khair tree wood.

rice ol & standing Khaw tree ol apy

sells ai nearly Rs 600 per kg

ays been subjected to extensive

s quite abune

wlv in suitable soi

pary i great demand. While the going
yroxtmatelv one-foot diameter is about Rs 2004, the
The kark fetches nearly Rs 20 per kg, The tree has
swven it et e ae well ag .'1' \,'"j i har tree
exXpimiiation Gl 1f as wWel as ilegal, Knair wred

and nmoisiurg

» conditions, the growers tend to

1ssist the nature ctally to stoci the cas with this species at a quick pace. For
that its seeds are collected durng wiater and

sown 1n poelythene bags during spring. The
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ransplanting of the seedling is best done during the rainy season. In natural habitat it can

sed casily by direct sowing as well.

leacta catechu is a deciduous tree with 4 light
wrown and dark brown, glabrous. s

ender, thorny, shining branchlets. usually
wed. Bark dark brown or dark grey.

brown or red inside. nearly 12-15 mm in
ough. exfoliating in long nar

row rectangular flakes which often remain
hang Blaze very hard. colour brown and then deep pink
\nehiets armed with pseudo-stipular spines in pairs below the petioles. Pod 10-15 e¢m
-3 ¢m. thin, straight, flat, glabrous dark-brown

and shining when mature. Sceds 3-8
» diamete:

bi Natural Habitar and Classification

fie 18 widely distributed throughout the greater part of India except the most
umid, cold and the driest regions. It is common i the sub-Himalayan tract and outer
Mmalayas ascendmg from 900 to 1200 m from Jammu 10

1stribution

Assam. The record
ot khair shows that the various forms of it. rather than overlapping
Lpresemative o none or another tolerably well defined areas,

. appear
v ’ S atirnd chioflve 1 l)- 11ah (rarhweal
vAar. car¢enuw — Found L,AILJ.{_\ In 1.“1_|c.£l'3. \rarnwal

L Ty

and Kumaon, Bihar and Orissa. In |
-Hiimalayan tract and the outer Himalayas, i

in the
ascends upto 900-1200 m elevation
ar. catechuoides — Found chiefly in Sikkim terai. West Bengal and Assam. This i3 the
Burmese form.

ac.in
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YVar, sundra — Found chieflv in the Indian Peninsula. This is southern and western form

wearring in the Deccan, Maharashtra, Gujarat and Rajasthan.

[hus the var. catechu has never been found in Eastern Himalavas nor in Assam. T'he var

1s apparently absent from the Western pentnsula. The var. sundra which 18

ven specific rank Adcacia chundra, 18 confined to Deccan, Gujarat, Rajasthan,
Southern Maharashtra only.

Classification
(cacio carechu oceurs in tropical moist deciduous forests, dry tropical forests and
opical thorn forests i the following sub-types as given by Champion and Seth ( 1968)

In tow alluvial savannah wood fand (3/151) associated with Bombax ceiba Butea
manosperma, Dalbergia sissoo ete. In Southern tropical dry deciduous foresis (5 A).
Khair occurs in very drv teak forests (5 A/Cla) and dry teak forest (SA/C1b). associated

vith associates of teak. It also oceurs in southern dry mixed deciduous forests (3A/C3).

yrmon associates are Terminalia alata, Boswellia servata, Azadirachia indicu cic
nertiiern tropical drv deciduous forest (5B), khair occurs in dry sal bearing forests
(SR/C1). dry Siwalik sal forest (3SB/Cla). dry peninsular sal forests (5B/Clc) and

northern dry mixed deciduous forests (5B/C2). Common associates are Shorea robusia

rmiinalio alata, Terminalia hellirica. Boswellio serrata etc. Khair occurs in dry
deciduous serub (3/DS1). associated with Nycranthes arborristis, Dodonaea viscosa
Woodfordia fruticosa, Carissa opaca, Flacouriia indica. Lannea coromandelica etc. 1t

occurs in edaphic climax types of drv deciduous forests as in Anogeissus forest (3/E1) m

and Acgle forest (3/E6). 1t is also found in the seral type of dry deciduous forests as n
i-S1sam forests (5/182).
;outhern tropical thorn forests (6A/C1). Acacia catechu occurs associated with Acacia

lewcaophioea. Anogeissus larifolia, Azadirachta indica. etc. Climate In the natural habitat

res from 400C to 500C and the

of khair. the absolute maximum shade temperature ve
absolute mmimum from 2.50C to 7.50C. The mean dailv maximum temperature 1w May

vich is generally the hottest month in the hot weather varies from 37.50C to 43.50C
he mean dailv minimum temperature in January which is the coldest month of the year

varies irom 1.bol. 10 2. 1ol
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leacia catechu s essentially a tree of comparatively dry regions though in its alluvial

torm. 1t extends into regions of heavy rainfall as in the Fastern sub-Himalayan tract.

where 11 1s found in places with rainfal] as high as 3.800 mm. Away from riverain tracts it

localities where the normal ramntall varies from 500 to 2160 mm. Khair

Ops 10 1S maximum size n tocilities

vith heavy rainfall but it is decidedly

verophilous and grows in dry situations where few other species survive,

opography It 1s found on flat or gently undulaung ground and l'Ei\"iilL' country as well as
= s £ : & & :

nily reglon but seldom :Xtends in areas anove

1200 m in elevation above the sea level,
Geology and Seil
A oceurs on a variety of geological formations and soil. though it undoubtedly thrives

best on porous alluvium, composed of sand and shingle and on well drained sandstone. [t

KNnown 10 occur on granite. gneiss, schist. quartzite, shale, basalt. limestone.

Aglomeratle and iaterite

i axi MO

Ecology and distribution

History of cultivation

catechu tanning agent (cutch) in India is believed fc

‘ed 1o go back as far as

A vofineahrs fee ATY 1614 .
SR bdlludilu 3L ALY LD IS, Teivl

1€ "cacho” and mentioning it as being Exportea irom Cambay to Malacca. It becam

L

nown an turope m the 17th centurv, By the earl

LY
! CHC Cell 71N

L century, it was of some

comimercial importance and was much used in

g

France. The first A. catechu to reach

“ropean countries had been re-exported from Japan and was called ‘lerra japonica

La ,
eing thought at that time to be a natural earth or of mineral origin.

Varural Habitat

Calecnu occurs nan

ily 1 mixed deciduous forests and savannas of lower mountains

Uy common i the drier regions on sandy soils of riverbanks and

Geographic distribution

lia, Myanmar. Nepal. Pakistan.

e - Indonesia, Kenya, Mozambique
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Biophy sical limits

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

2 A Soil type: The species grows in a wide range of soils. such as sandy. graveliy
A loam with varvinge pramortions and clav and black cotton setls. itis
apdaBic Of growing 1o shaltow sails.

Reproductive Biology
\ catechu is leafless for a time during the hot season. In northern India, leaves are shed
inout bebruary. new leaves appearing towards the end of April or during May. The

Howers appear at the sa

ne time as new leaves. Trees continue in flower until July or
Pods develop rapidly, becoming full size by September or October and turning
from green to reddish-green. and then brown; they begin to ripen by the end of November
through to carly January. Pads dehisce not long after ripening and commence falling in

ware . continuing to fall in the succeeding months. Some pods remain on the tree until

d has become extremely damaged

mscels. | he wind- dispersed seeds germimaie with the onsel of ramns.

Katha Industries

Chair wood (Acaete cerechun in India is anauallv consumed for manufacture of cutch and
cavechu. Chemically. the products are catechin (Kathat and catechutannicacid reuich). A
dird article of commerce is also obtamned in the shape of a white powder, known as

kheersal. which appears as a deposit in the wood. It is used for medicinal purposes.
especiallv for cough and sore throat. The yield of katha and cuich varies considerably

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

a 18 obtained from ftrees ielied

autumn and winter. Freshly

maximum viel

felled 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

5

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

are cioht katha factores m Uttar Pradesh located at Izatnagar; the other locauons are

yareillv Haldwani and Najibabad. These are in existence for past 50 years or so. while
the other are of present origin. ihe tactory al ar processes about 10,060 tonne of
katha wood and produces about 300 tonne of katha and 1.000 tonne ol cutch

uol.ac.in
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34 PROCESSING

lhe dark heartwood of the trunk and of branches greater than 2.5 em diameter arc
“mployed for extraction. Freshly cut material is 1o o¢ employed to optimise extraction
ields. Modern village-scale processing in India involves a number of distinct operations.
Heartwood is mechanicaliy chipped prior 1o the first exiraction which 1s underiaken in
meral, open-topped pots of 40 litres capacity. Approximately 10 kg of chips, supported in
¢ wire 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 gravity 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 to 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 cuich.

Multiple borehold method for extraction

Factory-scale processing is basically similar but on g 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

n

L
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Ltaclaves at 100-110°C; the process is repeated on the chips six times with the complete
aperaiion taking about 12 hours per batch. The extracts are concentrated in a steam-
heated vacuum evaporator, and the product is then stored at 0°C for 12 days to crystallize
katha. The cutch residue is subjected to vacuum concentration and is finally
ared into wooden boxes (holding 25 kg) to solidity Cutch and katha may be cut into
Jiseos for sale. if required by the buyer. and the katha 1s sometumes reduced to a powder
Yoaelds
cartwood vields vary considerably according to the size of the trees at felling and the
lanuing density. Processing vields based on heartwood feedstock average 4 percent for

L aat

e amiel % percenl 101 ciich
o and & percent Tor cutui

fya is commonly used in avurvedic preparations. Besides this. it serves as one
aior components in masticatory. L¢.. chewing of betel leaf (pan) v India.

tha alter drving 15 apphed on lemon slice and taken regularly with empiy

1 5 MARKETING OF KATHA NAD CUTCH

Catha is marketed in the form of irregular picces and small square tablets or blocks of
arayish brown colour. which wien fairly pure, exhibit crystalline feature. No regular
slatistics are however. available for the widely scattered production of katha and cuten by
the cottage scale manufacturers whose total production may safely be placed at icast as
equal 10 the factory production, it not more.

he factory at Tzanagar processes about 10.000 tonne of katha wood and produces about
500 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.

annual capacity varies from 1,000 to 1000 tonne of heartwood.
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ly extracted from Indian forests.

se. However, the

long-term

cCOlpgIca

dependent

S

animal

STanan

thity of NWTP extraction with respect

species

ana ecosystem

to resource populations.

has

unexamined. Still there are

Kdtha and cutch elc.

Kattha & cutch are extracted fran

a number of useful products

tunctioning remained largely

yielded by forests, e.g

' Khair tree(A ). Acacia is the botanical
nume of this tree and it has different varieties Hke Acacia Sundra. Acaci:
Latechuoides & Acacia Catechu. These species of tree are m ainly concentrated in
Cttaraknand Uttar Pradesh. Bihar, Rajasthan. Gujarat and Himachal Pradesh. The

+ 1 . 1 3
preferred incations are either | i S
lcacia catechu 15 a deciduous tree with o !

glabrous, slender. thorny.

shing

dark grey. brown or red

nrancnlets.

leathery crown and dark brown.

LSL

1ally crooked. Bark aark brown or

d inside. nearly 12-15 mm in thickness, rough exfoliating
n long narrow rectangular flakes which ofien remain nanging. Blaze very hard.
olour brows deep pink
i catechu s widely distnibuted throughout the greater part of India except
the most humid. cold and the driest regions. it is common in the sub-H malayan
tract and outer Himalayas ascending irom 900 to 1,200 m from Jammu to Assam
the record distribution of khair shows that the various forms of 1. rather than
overlapping, appear representative of none or another tolerably well defined arcas
the dark heartwood of the trunk and of branches ¢ greater than 2.5 ¢cm diameter are
employed for extraction E'}'CSE]E}. cul material is tc

extraction vields. Moder

pe employved 1o optimise

in India involves a number of

Hstnet operations.  Heartwood is mechanically chipped prior to the first
X1 n which 18 undertaken in m pen-topped pots of 40 litres C1TA
vatha is d m the fomn guizy pieces and small sguore 1ablets
al{ ot grayish brown colour, which wher
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STIONS

Jiscuss the species used for the extraction of katha and cutch

' Dehine katha and cuteh

(R

[iscuss about processing of KAtha
Fill in the gaps:

(1) Katha or catechu product obtained trom

extraction.
Ty

Viorale catechu and the gark calechu commoniy called as..... ; . oand

FCSpectIveny

Acacta catechu var., 1 India. 11 dark heartwood, 1v. katha. cutch)
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4.0 ielerence

4.9 T ermunai n_'-__u..wll'i.
1.1 INTRODUCTION

[)iL"-'ll'J-..i-.“'\ umt you have studied about

and cuteh. You have also studied the process regarding t+he extraction.Katha and cuich
re producis made from the heartwood of Acacia catechue tree.

Katha is used as an ingredient of paan ( betel) and paan masa 1la chewing confectionary

m india. Cuteh is used for dying canvas and tanmng feather. According to an estimate

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

2 000 tonnes was produced in the forestry sector, which also produced 4,500 tonnes of

cuteh. The total consumption of wood was estimated (0 be around 2000. 000m™ ( Tewan

4.2 OBJECTIVES

\1er reading this unit you '\'\U]Iln be abie o

"
i

uol.ac.n




CUtarakhand Open Cniversity hitp//uou.ac, |

mphasize the propert

D1 Kama woda

s¢& of katha and cutch

4.3 PROPERTIES OF WOOD

4.3.1 Physical Properties of the Wood

Napwood sharply distinct from heartwood, light yellowish-white or yellow. Heartwood

teep red or reddish brown. darkening on exposure. somewhat lustrous. The wood is hard
very hard, heavy to very heavy. average weight 1010 kg/m® at 12 percent moisture

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

wood has no characteristic smell or taste

Katha & Cutch

1.3.2 Mechanical Properties

e timber is very strong. very hard, very steady and moderately tough. ihe figures for

namhty as a umber [or various purposcs

cxpressed as percentages of the same

s of teak, for specimens from western U.P., are - weight, 147, strength as a
beam. 128: stiffness as beam. 119; suitabilitv as a post or strut, 127: shock resisting
v. 110 retention of shape. 116. shear. 155: surface hardness. 178 refractoriness

> e v e ey H i = FEER DU i | 3
(sphitung co-etheient). 100: nail or serew holding property, 148.
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3.3 Seasoning Properties

e timber is highly refractory .-.1‘:1(1, habl

i mn, spl-lmv”un\i Quriam cracking during

soning. L seasons ver siowly It Ihounul Lhc.n_'nr be :.(;nl\'errcd aoon.uhir the rains
: I
wh stacked nroperly under shade, ‘b\t‘tl* nr\mdtw' f 1)111 .aptd dr‘a;{ng; masonm;_ y thick
planks should be avoided wherever the timber ' is =mcndcd to be further
n trite thinner sections
o samwood 1s not durable. The heartwood is very durabie and is described by Pearson
. “one of the most durable Indian woods, which ig seldom, if ever, attacked by white

s and funei™ There are several records of its having lasted for centuries in temples and

it has also done well in harbour works. Natural durability “graveyard’ tests carried out at

o TH

Institute(FRI). Dehra Dun, have shown' an average life of over 20

1.3.4 Working Qualities

fhe timber is hard 1o saw and machine. especially if the wood is old and dry after

seasoning. A heavy gauge plate saw with closely spaced teeth and shallow gullets gives
o hest results and stff tools should be used in machining and turning. The timber can be

umed well. The wood can, however, be finished to an extremely smooth surface and

akes polish well.

USES OF KHAIR

[hough Khair is chiefly used as a source of katha and cutch. it is also a useful umber. It
'« much priazed for posts in house construction and also for making rice pestles. oil and

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

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

which it is not used in house construction.

Khair is o valuable cconomic structural timber. the heartwood being naturally durable
.nccics has been classified as “Super Group™ timber suitable for large spans mare

than 12 m and is placed as the first choice of selection tor permanent str uctures (1.8.1,,

hn
By
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1962). It is eminently suitable for tools and 100! handles, particularly for malilets and
plane bodies. It is excellent for making spokes and hubs of wheels.Sapwood of khair is a
waste product in katha tindustry 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.

tt 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

ctonomically, can be profitably utilized for producing bleached cellulose which will find

use¢ m multifarious cellulose based industries like CMC, cellulose acetate. ethers. and

CVEn 1or paper and paper boards if made available in large quantities,
4.4.1 Use as Fodder:

18 considered 10 be a good fodder tree and is extensively lopped to feed goats and at

time cattle also. The plants are also browsed by cattle. rhinoceros, deer and ele yhant. The
) b I

leaves contain 13.0-18.7 percent crude protein, 46.7-51.0 percent N free extract and 0.14-
V.17 percent phosphorus. Total digestible nuirients are 46.3 kg. of dry material. The
NUruve ratio 1s 15.0. The digestibility values are moderately high which shows that the

ves are feed for cattle on the basis of crude protein, crude fibre and tannin content. The

ieaf fodder of deacia carechu 1s rated as good.

+.4.2 Usc as Fuel :

It 1s also used as and furnishes charcoal of good quality, the calorific value of
neisture tree sapwood being 5142 calories (9256 B[] ) and that of heartwood 4946
calores (R915 B.T.1 ).
4.4.3 Medicinal Uses:

I'he different parts of the tree have a variety of medicinal uses, which in haemopiysis
(spitting of blood). A paste of the bark is useful In conjunctivitis. The bark is reported to
¢ usetul 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

conhng, digestive and a very valuable asmringent, especially in chronic diarrhoes and

sentery, bleeding piles, uterine haemorrd leucorrhoea, gleet. atonic dvspepsia.

57
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chronte bronchius, ete. [t 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. ete

A muxture of catechu and myrrh (Kathol) is usually prescribed as a tonic and as a
alactagogue to women after confinement.

Cheersal s used as a remedy for chest diseases. especially for the treatment of asthama,
CoULn and satre throat

4.4.4 Katha (Catechu)

Good guality of Kharr Tree (Acacia Catechu) is procured from various parts of india.
lach log 1s manually stripped & made free from Sapwood. The heartwood is

mechanically chipped into small preces and cooked under pressure. The liquor obtained
comtains Catechu which 1s concentrated in multistage evaporator. On chilling the

concentrated liquor crystals of Catechu are produced. Crystals are carefully filtered 1n
controlled conditions. The filtered mass is mashed and cu y Biscuits and slowlv dried
ontroticd concitions, [he hliered mass 1s mashed and cut 1nto Bi1scuits and slowly arie

at Jow temperatures

ommerciglly the catechue 1s valued on the basis  of its texture, paste vaiuc(&-10

times) and smell. However, detailed analysis of a typical sample 1s as following

Loss on drying | 14-16% by weight -
3 Matter msoluble i rectified spirt. | 10 weight

Fotal ash | 20% -
4 vord insoluble ash Max by weight

y iz
cdsle value

¥ fimes(in terms of water retentio

The most important product obtained from Acacia catechu var. catechu p;'nper is katha or
catechu. This i1s 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 1s tound in irregular picces or small square bilocks of grayish colour, which on
breaking show a crystalline fracture.

here is a 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. hoils and eruptions on the skin. It 1s an indispensable ingredient of pan

AC_IN
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s, In combination with lime. it oivee

AC charactenistic red colouration

I, P L = WY s,
CaUitiiag 1ol e chewinge ol Pt

itionally being used as maouth freshener with Betel quid in India. The new

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

-

\ T

feca nuts and someumes with chewing tobacco. Catechu is an astringent and has

distinet batterness followed by cool-sweetness. 11 also finds use as flavoring agent in

]

condiments. 1ce-creams. candy beverages eic. Since ages. the medicinal uses of catechu
vell known. It finds major use in wrestment of aiarrhea, dysentery. ailments of mouth.
qums. tonsils etc. Many new uses of catechins {which are the natural chief ingredients of

-

catechul ike antioxidant, skin care. anti-diabetic. anti-inflamatory are reported.
e supematant hquor obtained on filtration  of catechu is concentrated in multiple
ctleet evaporator ull the semi solid condition 18 achieved. It 1s directly packed in suitable

g. The cutch has dark colour and rich in Vegetable Tannins. A typical analysis is

3 I (ol E A%
Vioisture, max
B . - P S SR = = |
At a e v v |
1 anlilns, Inin |

AP e S | . — :
| luble in boiling water, 3

s natural source of tanmns (ior tannine icather). 1t creates variety of colours

iclals are useful as dyeing agent for natural fibre . 1t is also used as amouth
reshner. Medicinal — wses are similar 1o thar of calechue are also known. It has

| 3 S e . | 1
DRacanon m ol ard

prinuitg . prgment | adhesive ete

TAC KIS Primary Secondary

50 kgs 30 kgs in Wooden Case wrapped in hessian bag
. —e e - e ea -
Slab | 3.125 kgs | 25 kes in wooden case wrapped in hessian ba

L

18 a very good hoest plant {or

he Katki or Aghani crop in alternation

OTe
=

with the normal Rangeeni or Kusumi hosts: This species is unsuitable for the Baisakhi or
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crops due to non-possession of sufficient vitality during the late winter and carly
weather months 1o bear a lac crop. This species 1s best used for raising the Aghani

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

cusum (Schileichera oleosa). The brood from the infestation of khair with kusum broed

akes very well when used Lo infect kusum again in January-February. The resulting lac 1s
al gooa qualty
Gum: The gum from khair i1s said to be of very good quality and is regarded as the best

~ubstitute for true gum arabic. The tears may be as large as 3 cm in diame!

er and pale

dark amber i colour. It 15 nol collected separaieny and is generally mixed up
in olher Acacta gums.

{5 M ARKET AND MARKETABLE PRODUCTS USED AS RAW
VIATERIAL IN FOREST BASED INDUSTRIES

n India. State Forest departments are the major producers of Khair wood. The wood is
senerally 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
ransaction take place daily throughout the vyear. 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).

in M.P.. marked Khair trees are cut in the coupe and if the trees are big then logged into
micces and numbered. Cut Khair wood is transported to depot where it is transferred to
ane ol the following agencics.

(i) Given to advance purchaser who has tendered the highest rate on log basis for a

particuiar coupe.

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

T |

60)
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ply of Khair woed to Katha factories under contractual obligation.

111 SN111
il L

in case of default by anv of the above agencies Khair wood is auctioned from the

\bout 63.000 tonnes of khair wood {4cacia catechu) in India is annually consumed for

cutch & catechu. Chemically the products are catechin (Katha) and

+ f
L0l B SY R B | 0L Lalich oalicaliicell L

cutch). A thir L commerce 1s also obtained in the shape of a

4 .!.\.‘-1-..,1.... £ y A 2 b en | oy
mbchitibieabo il podibcdd e A it o efifuigcie i LU

LU

le1 sal, which appears as a aeposit 1n the wood. 11 15 used for

Waer

known as khe
nedicinal purposes specially for cough and sore throat.
4.5.2 Yield of Katha (Cutch)

[ Katha and cutch varies considerablv with the season in which the trees are

thd therr girth. age and condition. The maximum yield of katha is obtained from

trees fetled m autumn and winter, Trees that are gnarled and crooked are reported to give

nigner vields than straight one Trees of higher sirth having white limes on them are
clerred. rreshly felled trees also give higher than dried ones. Dead trees are

InSUitabie for extracuon. Following table depicts vield of katha & cutch from 100 Kg. ol

11 heartwood in different parts of the country.
Stat i Factories Small scale units

T~ -
{ Cutch Katha Cutch

“ v \ __. cope iy 3 ATy 3 o Tl |
i 1l viaharashira & jo 2 Y eid |
A\ A a n7ry :. | ools = T -8 |- B K :
vidaiiVa 1"Tadesn - -1 —

— . T— P {- _ —- |
(lar r'radesh 4.5 | 10.5 | o g




e T T

Ol Marakhand Open University http//uou.ac

rage katha yield per trees by thé country method (Handi method) is estimated as

v : o A ] |
ee stze girniemi \ 1eld |
2 ) 0 \
p 5 _ | & o i
10-45 [ .45
{ver 43 FREH )

Katha 1s marketed in the form of irregular preces and small square tablets or blocks of
h brown colour. which when fairly pure. exhibit crystalline featurc. No regular
Lalisties are however. available for the widely scattered production of katha and cuteh by

. scale manufacturers whose total preduction may safely be placed at least as

cqual to the factory production, if not more.
here are eight katha factories in ULP. located at lzzatnagar, Bareilly Haldwam and

Naihabad. It is in existenct for past 50 years or so, while the other are of present origin

The factory at lzzatnagar processes about 10,000 tons o f katha wood and produces about
560 tons of katha and 1.000 tons of cutch. The remaining factories utilize about 15,000
1wood and produce about 400 tons of katha and 1.000 tons of cuich. Thenr

sy 11 1IeAl
i LR L 8

OO tons ol feartwood.

annual capacity vanes trom OG0 10 3
4.5 4Markets and depaots

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

Harvana - Sonepat. Chachrauli. etc.

-
4

. & vy 1 2 S i [T R (e iy
~"".-1!{;|i'r = ROOPNAUAT, Fasnarpur. Palnankot. : diisva, ¢l

LY,

Uttar Pradesh - Kishanpur. Gorakhpur. Tuisipur, Najibabad, Gonda, Barei
{ akhimpur, Bahraich.Bijnore, eic.

Uttaranchal - Raiwala

Th 1€,

Maharashtra - Chanda. Mhasrul. Kasa, Thane. etc

Gujarat - Waghai, Songarh, etc.
Bihar - Hazanbagh, Monghvr, ¢te

Madhva Pradesh - Sidhi. Panna. Damoh, Sarguja. Sagar, Jabalpur. Sheopur. ete.
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+.0 NATURAL REGENERATION

whder natural conditions, the seeds are disseminated by wind. The seeds adhere 10 the

od valves after the pods dehisce and are often blown to a considerable distance

1 .~

trees. In alluvial tracts. dissemination of the seed 15 further effected by water.

s rather heavy, the pod with sceds getl washed down and the seeds
¢d ol among the sand and boulders of new iy thrown up 1slands and banks

Lermination takes place in the dbegmning of the rainy season. and the carly development
¢ seedling is greatly favoured on loose soil free from weeds. Thus, on alluvial sand

gravel. countless number of small seedlings

¢ found in the early part of the rainy

N

-ason hot only in the open but also under a comparatively dense cover. In the laiter case.

ey die i‘fai_."i\.‘:l_\ owing mainly to shade and to damping off ; and

d by the end of the season.

st ol the seedlings disappear In the open. t

FONI grazing

i e <1 :
fevid VEYIRG ehivnte sl T
M Yuls SHOUOLS 4Nd closure o

dreds under regencraton has

| BN

v esuits cquentiy. there 1s a high mortality from drought.
arcularly 1f the soil 1s stiff or shallow and the roots have difficulty in penetrating it

. SRR 7. ISR = G o (R L | v} - $en F T Yooy
Ihe sced germinates reéadily with heavy rain and daithougn germination takes nlace

ordinarily ai the commencement of the monsoon, it may

n the season in

vase 01 early neavy showers of rain: when this happens the seedlings generally die off or

¢ Ly wimpanaie T en g Sl : (Pt . + Fhie siveerie R o I R, . roather iyl
e g¢ I"-L}.i!.-iTIE_EI::‘ secd DETIshes in the ensuy ng speil o1 ary weather. Such

mortality 1s

rarticularly marked in the case of seeds strminaling on the surface of the ground.

1 wel season the seedbings damp off is 4 common diseases. Khair seed is ¢ry delicate
B !

nd 1s at once Killed by the slightes: rom {irc. As the seed falls in lanuary and

SCASON Ccomimences, [ires must be rngidls Kept

¢ dreas under

neravon. the shohtesy carelessness In 1THiS respect

copardise a whole v

s nalural regeneration

1atural reproduction of khair sprines up 1 alluvial riveran

188 =4

acts 18 remarkable. The chief faciors fa vouring it 1n such localities are the new loose soil
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rom heavy weeds and the abundance of light while the sotl moist
- L=

percolation no doubt also assists the development of the seedlings

he crops become older and elevated above the river bed through changes in the
he river. the conditions for natural regeneration change. The ground becomes

L

Gl d a dense Lii'lJL':":in'u\'\ih ol Adhatoda vasica or other pl nts f‘"t'equenti_\-' makes its
ppeavance. Under such condivons. natural regeneration is no longer possible and

Ithough 1t continues to take ple

where new alluvium 18 thrown up, it ceases under the

4; ":‘; h . ’\I \ri ‘4. [{‘ = e P ——

~ ot

« Sapwood sharply distinct from heartwood, hght yellowish-white or yellow

+

"..,_.1'i--'¢."{r.17.]j'.1 0N exposure, somewhnat

he tumber is highlv refraciory and banie 10 end-splitting and surface cracking

luring seasoning. It seasons very slowly. it shouid, therefore, be converted soon

i

iiter the rains and stacked properly under shade, well- protected from rapid
irving
o [he sapwood 1s not durable. The heartwood is verv durable and is described by

Pearson as “one of the maost durable Tndian woods, which i1s seldom. if ever.

attacked by white ants and fungi™.

lhough Khair is chieflv used as a source of katha and cutch, it is also a useful

mbei

cIUis much priazed for posts in house construction and also for m

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

Lttar Pradesh on account of which it 1s not used 1n house construction

1.8 REFERENCES | - _

ewar. D D0 (1994). 'Development and Sustaining Non-Timber Products: Policy Issues
& Concerns with Special Reference 1o India',
Vianaeemenr 70 131-78

el




-l

Prop

5

ry as

1

katha indus

-
2
St

use

Ay

8]

Artw oo

i




OlUttarakhand Open University hitp//uow.ac. i

I V BAMBOO AND CANES

sl ITSITEITY

T Ihsinibution

hamboos

.'\..
b ARG ra! uses
>Construction purpose
ane
N ] i
Uses
vl ‘\\ e i -|.-\' \.j I-‘.
57 B lerences
% Hilhe questions

5.1 INTRODUCTION

arc one of the most important group of forest produce utilized

LTIDO0 dNd cancs
1ety of purposes. 1hey resemble the woedy timber trees in their form and stwrengih
M Voare targely used gs ¢ suostitute Tor timbes
ibeos are multipurpose woody species. They play a dominant role as woody raw
maicrial for 4 vanety of products in the tropical regions and is considered as “poor man’s
timhe idia ranks second 1 bambou producton v an annual production ot 3.2
nullion tonnes. Bamboo provides raw mate for cottage industries and employment
miflion is estimated that harvesting of bamboos in India itself requires about 71.25

man-days every year.
Agriculture. It have

TLELE RO

i) na H

Scale Industries arc providing large-scale employment next to
¢ districts economy by providing large scale empioyment

a wvital role i the

| base, easy dispersal of

B LY

opportunities at relatively low caputal cost, a wide entrepreneuria

i concentration of certain indusirial groups at specific are

rurdal arcas ai

» OBJECTIVES

I"'.;‘ L

51
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| EBXplain tme importance of bamboosand canes in small scale industries

['o list out various usue of hamboos and canes

5.3 BAMBOO

DOO 18 woody grass belongime o the sub-tamily Bambusoideae of the family Poacae.
- = = = v

-

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

ited in the various parts of the humid tropical, sub-tropical and [cmperate

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

liveiihood of rural people and in rurai industry. This green gold is sufficiently cheap and
to meet the vast needs of human.Bamboos has versatile uses as building

matenai. paper pulp resource, scaitolding. food. agriculture implements. fishing rods.

tal, substilute for rattan, plywood and particle board manufactyre Pickled

T Ed Damboo shoots are regarded as delicacies in many parts of the country. The

&

®

&

®

@

®

®

®

L

®

®

®

najor user of bamboo in India is baper industry, which consumes sizeable proportion of d
he total annual bamboo production .
Bamboos are a group of perennial woody cvergreen (except for certamm temperate ®
speciest plants in the true grass family Poaceac. sub-family Bambusoidoac. tribe ®
Bambuseae ®
| bamboo. the internodal regions of the plant stem are hollow. but the vascular bundles. [
®

*

@

®

®

®

®

&

®

®

L

®

@

-

ered throughout the stem instead of in a cylindrical

Hrangement. Also. the dicotyledonous woody xvlem is absent Lhe absence ol secondary
dTOWR. wood, causes the stems of monocots. even of palms and large bamhboos, 1o be

nnar rather than rapenr

8, HE

mboos are also the fastest growing plants in the world. They are capable of growing up

-caiimeters (24 1n.) or more per day due to a unique rhizome-dependent svstem.

this astounding growth rate is ndent on local soil ard ¢limatic

are of notable economic and ¢

ltural significance in Easi Asia and
.as1 Asia where they are used extensively n evervday life as building materials, as

a tood source and as a highly versatile raw prod LICL.
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mild temperate regions. It grows on flat alluvial plains upto altitude $ ¢
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Ot ey L ” s e e SRR PPN ) ey e 1 A
necies of bamboo ocour nataralbinv i india Bambusa arundinana B. tul

M1 Jendrocalamus S ICHRS [J. namit-tani Melocanna baccll

wancorcea  are the mest  mmportant species  because ol the wide

ringipal SCONOMIC SPeLIcs.
T 18T

phology:

‘he stems of bamboos are

< are perennial grasses of extremely greganous t

froms wi

18 Ar1se zomes. The culms generally grow in a group

a leat grows are Known

Bamboos can be

Sed into three broad groups: (i) sympedial or clump forming 2amboos as i

§ e | A o= (7 ey C T “ g Al oo Mo T dhe s
O s ana bami c anag non '-.hﬂxlf" TOTNneg Baimninos
i . ’ " e iy [ R S R o A :
A eiocoanna and Phylistaechys ard(ulichmbing as in Lol i,

t 3 instribution:

v el Adetviliited
as are widely disinibutca aimost

hout

- country. almost in every siate Its

SRR S LEE

emperature, alttude and soh conditons.

Viost bamboo requires a temperature of 87 1o 36" C. 2 mintmum of 1,000 mm ol

h humidity for good growth. Bamboo is an important

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

Fhe

nerally. in forests bamboo occupy the place where ree canopy 18 broken
ans or clear space which exists in the canopy are oceupied by different species ot
samboos. Mest of the bamboos are fight demander. Vherever.bamboo is found as an

i ik ; 41 e Wil iR SRR M larlaae are eniecentible to
inderstaregy Crop . the growih is poor. VIost 01 N2 spaLles ol hamboos are suscepinic o

e and and erazing

\ i A i -'.,._-....‘ T, -_‘..":'_._.. yicancrc
votual production ptential annual

w1 1983(iakh tonnes) | cut (lakh

; } S e _ . =~~~ |
.. - Pradesh lliJ“,'r'j.I; 3 ()7 | ::3

e




~Uttarakhand Open T niversity naup/uou.acn . k
\runcha 7.779 1.50 | 2.00 ;
| 10,000 2.2 12.10 o -
._ - e B S 7 |
B Y4 /.00 :ﬂ( .
|
- - - o e = B T =
| : 0.46 ®
ichal Pradesh 04 0.03 ®
Karnataka 6000 186 [ 4.75 e
| Kerala 631 [ 2.00 | 1.08 E )
| | ARGS——— |
Madhya Pradesh | 14864 4.15 8.00 @
T s = e sy i = ———— |
Maharashira Q<N 1 74 '3 00 |
vidildrasnira -._.f"{r 1. Q) __‘!__] /
. . SR scen NN ®
I mpui : | (.01 ﬂ’““ .
r1ss: 103 582 4.89 ®
. gis - S = . WSS, T ,
= | NA 12 0.09
| St ) __ S ®
1 5388 | S NA
_ . S SRR L | o
ripurs 2894 2 :
ttar Pradesh 4000 .80 [ 0.4]
B ™ e o e s N s i
West Bengal 164 U1K 0.08
— - TR  — —_ T PR, — —— - —
! { 1,00,299 25.38 45.59 ®
4 USES OF BAMBOOS &
NbHoos > multiple uses.Bamboo is utilized for various purposes depending upon its k4
perties. [t » an mmportant role n the daily life of people: for house construction, @
tural tools and implements. as food maierial and Weaponry ete. Besides being a &
vement source of cellulose for paper manufacture and ayon, 1t supports a number of PY
dittonal cottage industries. Bamboo craft is one of the oldest of traditiona! cotlage ®
dustries in India. The origin of this rural craft is traced from the beginning of the
vilisation when man started cultivation of food crops thousands of years back People
‘ed making baskets, mats and many other products of household use with bamboo tha ®
ly avail - I neardy Ioresis. Later, tribal and rural people in the ity of ®
[orest 0ok up this as a means of livelihood. Now bamboo craft is spread in ail .
gds e country and 1t teeds millions of t al workers .
®
-
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CMETEInE 45 a major source ol raw material for several processed

rimarily due to its fast growth, wide spread occurrence and its multiple uscs. Phe ten
aior species used in India for commercial purposes are Bumbusa bambos. B. haicna. &

faaf ey 1 " o Y. S e [E S LY AR i S Y § SR e
il Llendiroceia s VIFLCTUS [ R KON, vielocanna uccijerd,

Joiancdra ebracteara, () scriptoria and (. fravancoricd

fie consumption pattern of bamboo (Tewarlt, 1992) is given below

hic: Consumption pattern of bambooes in Ina:

L=

ses Percentage  consumption

uln : I8 0
Ll | S 0 i
{OasIne AU Y

= — ! e —= ey

| Non-residential |-
Rural uses 2000
- e — s

"L 85 [

Twz :".L;p-.'n'!:_ ------ S -l 1 ~- o T 5
B DR | (= ——
Furniture 1 1.0 '
_ _ . L o
Others, wood working industries [ 1.0
Others. is':u:'lmzjm._-_ ';1:_1(1-.:,;. uAL\LL 3.0 |

comparea  w ol

tructional  tmber, bamboos possess better strength to

and can suwitably be used lor ictural purposes.Due to its physical form

| i1 3 I R b ko - R R
with noedes and cross partition  walls. bamboo results m hight welght but stronger
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Bamboos are extensively used i rura housing. They are used in the construction
of houses and huts. They arc used as rafiers ridges, posts, lrusses,
coverings. walls. floorings. doors and windows eic. the outer surface of bamboo is
SMooth | clean and hard enabling its casy use for specific purpose. There is no wastabe
there 1s no bark. Mosi of lne bamboo species posses high tensile strength and

clasticiiy{ Dwivedi 2007 )

Bamboo rafi
34.2Construction purpose:

Bamboos are largely used asa substitute for timber . Due to its good strength

proprues. straightness and lightness combined with hardness , bamboos are extensively
used for construction PUrposes

D00 houses and huts

nIversity hT!p. ‘Uou.ac In

purlins, roof
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| raditional and handicraft items
Bamboo is largely used by handicraft industries due to its strength properties, light
welght . straightness combined with hardness.  Aimost all the species of bamboo are
sasv 1o 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
aricultural implements, anchors. arrows. back scraiches. baskets. beds. Binds. boats.
wtles. hows. bridges. brooms. brushes. buildings, caps carts-vokes, caulking material,
chairs, chicks, chopsucks, combs, containers, CoOKing utensils. cordages, fish iraps,
dshing nets, fishing rods. {lag poles. floats for timber, fluets, flower pots, food baskets,
fuel furniture. hats. handicrafts.haystacklamps lance staves, fences. ladders, lanterns.
lininge of hats and sandies. ioading vessels, masis. match-sticks. mats, milk-vesseis.
zo0ds.

instruments, nails . pens. net floats. ornaments, shoes. sprayers.sport

cicks | trays tubs,traps umbrella-handles. wrappers. tables, roofings etc.(Dwivedi 2007 )

hamhbao baskets and stick tray

Pulp and paper :

Most of the bamboo species vield high grade chemical pulp suitable for making writing ,

printing and different kinds of quality paper. [t is known that bamboo is composed of
wo main two types of tissues, namely fibres and vessels (parenchyma tissues). The fibre
Glaments constitute about 60-70% percent(on weigt basis). The parenchyma tissue plays
a2 negative role in the pulping process. More recently. a process has been developed
throuch which parenchvma can also pulped to increase the total vield of pulp. Fibre

ength length and diameter of some of the species 0 { the bamboo is given table below:

Species Fibre length(mm) | Fibre diameter(m) 1
A I - . el e, m—
Rambusa bambos ' | 18.14
3. nuans ’ 2.49 15.45 !
13 palvmorpha 2.41 'I 17.27

%
2
%

"

N3]
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3.1l 2.07 16.07

Yehizostachymus perpy

o - o T { = L7 X%
aciie 2.4%

‘endrocalamus hamilton; BT ! '

T 0 B P l- "\‘_‘__ B
ONQISE 2.38 16.25
B i —— r T ]
ricius 2. 32 16.07
s S— i |

\ WANNa haces foyes = i
vieliCanna daccilera .

S = — e .l — = - — = |
HOa rostrats 2. D%

ST OF the bamboo species provide. long fibre material commonly used in india for

aber and pulp industries depend on bamboo species for the supply of long fibre material.

L ¥

0 the floorng. in which sps.3.81ecmx6.7lem ,are cut and

U0 Out It geometric pattern.

Laminated bamboo:

Are cracked or split.spread o nd Hatlened into sheets with suitable

material. These sheets are then combined . lapped,arranged .2lued,
to the desired form. These are

i

then cut and trimmed to different size

vridficially shaped bamboo

<A Be made 1o Brow anto different siiapes. 11 can be ihilpcd into square
ang triangular shapes for

rlew cost housing handicrafts. decoration i1ems

'3 contage 1ndustries. Japan has

Nas successfully grown artificially shaped  bamboos

UCTinn of such camboos iy SIMnIC ke moulding hollow blocks, byt needs praciice

Al Clalldy '-1"!'4;‘?{.‘1: !‘u!j’.‘*.-u_.-:.—:- are expeciad 1o pe <y

“ihan t

rfound ones.
ary: The shoots (new bamboo cuims that come out of the ground) of bamboo are

o 1Ay are used in numerous Asian dishes and oroths, and are avallable

Bl

supermarkets in various siiced forms, both tresh and canned version. The shoots of the

¥

IESRTRITIN: T m
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mi-hamboo contain cyanide. Despite this, the Golden Bamboo Lemur ingests many

es the gquantity of toxin that would kil! 2 human

e O« '.-i (318

shoot in its fermented state forms an important ingredient in cuisines across
n Assam. for example, it is called khorisa. In Nepal, a delicacy popular

¢ houndanries consists of bambaoo shoots fermented with turmeric and oil. and

¢ e polatocs into a dish thai use (erdu tama 11 Nepali)
Cchicd numboo. used as ondiment. may also e made from the pith of the voung
nder shools of scveral bamboo species  are used in curries and pickles. They are

considered  delicacy by local popultion. The tender shoots are soaked in water. hoiled

P % . i - . »
ITTIES 1'?||I\|i Ldlll N-::‘,L'L_'!L’H vielgime o

¢ edible shoots are Bambusa tulda. B

i o mudtiplex. 5. polvmorpha, b ovulearss. Dendrocalamus hamiltonii. I siricius

D Giganteus . longispathus  Dinochloa  andamanica, Gigantochloa rostrata. G

rundinacea. Melocanna baccifera, Schizostachyum,spp. etc. These shoots are

sometimes marteded  also. Flowering culms in drv localities exude a sweet  britt

md contains saccharine

Mhoe shoots contain cyanogenic or glucosides which on hydrolysis yield hydochlonc

loric acid to the extent of 0.05 w0 .50

percent. Cookig  destroys the enzymes responsibie for hydrelysis. While cooking. if
water 1s changed several times, the toxicity

et

is removed . i several countries bamboo is

o)

111l 1 1 ¥4 A NETARETINT (RN
dibic shools and about [ tonnes of edinle

cdiole shoots per ha can be ohtained

Humboo shoots are not highly nutritious. but are a good source of thiamine and niacin,

which arc  the members of vitamin B complex. Tender shoots of Bambusa bambos
ontain - 88.8 percent water, 3.9 percent protein ,0.5% fat. 5.7% carbohydrate and 1.1

percent mineral. They atso contain thiamine, viboflavin.niacin and vitamin C

ceds are  consumed by peors during famine, Seeds of Bambusa bambaos

content comparabie with wheat in qualitv and with rice comparable in

uantity. Seeds of several species of bamboo can be eater without any adverse effect an

numan heaith. In rats. a complete replacement of rice by bamboo seeds in diet enhanced

ats by 50 percent

®
®
®
@
@
®
L
&
®
®
®
®
&
®
.
®
@
&
& icid. 1ps of immature shoots contain hydroch
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Viedieing

used in Chinese medicine for treating mfections and healing. It is a low-
-H0Te source ol potassium. It is known for its sweet taste and as a good source of

In Avurveda, the Indian svstem of traditional medicine

the silicious concretion tound in

1C culms of the bamboo stem is cailed banslochan. It is known as rabashir or fum ashir in
Unani-Tibb the Indo-Persian system of medicine. In English it is called "bamboo manna'.

{ IS coneretion 1s said to be a tonic for the respiratory diseases. It was earlier obtained

s

rom Melocanna bambusoides and is very hard to get; it has been largely replaced by
¢ sthicie acid. In most Indian literature. pBambusa arundinacea is described as the

ource of bamboo m:

1na

some of the species of bamboo produce abundant white power on the surface of voune
ms. This power is used fo makmg sex hormones. Bamboo leaves also DOSsess
nal properties. Decoction of leaves

| P - 1 1 41111 F2 At |
did ol 1000 purincaton. Leaves of

Is fermented and used in the treatment of fever

bambusa bambos are used for blood purification

weima and tor the treatment of intlamaton conaions. .eaves are als ased
teatment ot pronchiiis, gonorrhoen and fever

several bamboo species are used as fodaer \.;':L!l";_{;_ leaves and (wius arc

=0 by elephants. Leaves of Dendrocalamus siricius, the most common bamboo are

dely as fodder. Leaves of this species on dry matter basis contain crude
|3 percent | crude fibre 23 percent, ether extract 1.43 percent and ash 18
(e b M

L The digestible nutrient content are 93 percent and 4%.9 percent recpecuively

stibility

Musical instruments

imboo's natural hollow

lorm makes 1t an obvious choice for many instruments,

tcularly wind and percussion. There are

» T NALA T

numerous tvpes of bamboo flute all
el e woenid, such as the dizi, x1a0, shakuhachi, palendag. jinghu angklung

apular and highly respected musical instrument. available even 1o the poorest

Uy venerated maestros of classical music. It is known and
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bove all as the divine flute forever associated with Lord Krishna. whi s always

ved olding a bansun (flute) i sculptu

and paintings

Water processing

by its use in water desalination. A

Her 18 used W oremove the sall trom saltwater.Bamboo is also used iIn

Lanc is either of two genera of tall. perennial grasses with flexible. woody stalks from

the tamily Poaceac that grow throughout the world in wet soils. They are related to and

nay tnctude species of bamboo. De epending on how flexibie they are. different kinds of

cancs mav be Tashioned for a variety of purposes. such as tools. walkin 1g sticks. crutches,
vean nd M corporal pumsiimeat. Judicial canes or school canes. used in some
ouniries tor

S

legal corporal punishment. must meet particular specifications,

men degree of flexibilitv. Similar to hamboo. cane oeen used historicaily

other purposes as well. such as baskets. furniture. hoats. roofs and wherever st

‘s can be used to advant age

’:._:'..! LA T
Lanes arc used for variety of purposes on account of their remarkabie strength. elasticity

and fength, they are used for various purposes. Most of the canes are very strong and can

¢ 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.

ane inaustry is developed in Bengal, Bihar, Karnataka and Kerala.

Canc Baskets: Cane baskets of various types are produced in different parts of the State.

Canc baskets are used for various purposes. These are

used mainly for carrying goods,

storig grans and keeping valuables. The tribes. viz: Kukis, Mikirs and Mizos especially

s¢ the baskets for keeping ornaments and clothes with lockin g arrangements. in the plam

listricts. also a lew persons keep then

clothes, e, i cane SUII‘[C'&SGS cxiensive

manufaciure of

‘plucking baskets® 1s found in ail the Diaim districts on a commercial

asis. Generally. the tea planters purchase these baskets in big lots from ume o tim

CUGL. AT
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FNETelOre, the manuraciure of PIUCKITIE Dasketls 12 2 monepoly of a few big firms with

substantial financial backing. These firms also manufacture various types of buskets used

n the carrying of earth, coal, etc. It 1s seen that these bigger firms obtain their supply of

1 T aATET

raw matenals at much lower costs than the others do

i manutacture of cane furniture, however. calls for a high degree of skill on the part of

=

the workers. Such skill is found te be traditional. {n the manufacture of cane {urniture.

achar districi of Assam enjoys a special advantage over the other districts of the State as

i

lar as skilled artisans are concerned. The craft has commercial production in almost all

the imporant urban areas of the State.

he manufacture of cane furniture staris with the preparation of requisite amount of

b~ ey b 11 " " ~
HUTIDOO 51D, Lanes o

Lovarlous diameters are also reduced into slips of various sizes

according to adaptabilivv. The artisans then prepare & rough structure of the furniture by

the diferent bamboo parts (previousiy sized

sized) with the help of nails. In case of

PR, vareey PP YTITREes i e s [ e tn 1 +la
dd-cdie Turniure. o mon rods are ased 1

LG the Tound cane bend to the required

weaving or colinmg of the structu

[ the ure so made is done with fine shps of

lexible cane. The more skilful an artisan s the fner slips of cane he can use in coiling

{

and plathng.cane 18 a length of colored and/or paite ass rod used 1n cane working.
3 Jiasshlowing
vicdicinal use
. 1 —re - 1 B T o 4 Fi > ! ') -
S and AVESs are uscd mealenal purpose. I ne seceds of ¢ aiamus rageded are

-~ 2 i - o | 184 il -
wowered and applied 1N uice:
1 58

(he roots ot Calamus rolang  are remedy for

vseniry.biliousness and febrifupe and also used as tonic. It is used in

perient. The tender leaves of Calamus travan-coricus are used in dyspepsia. bil
nd as antthelmintic ( Dwived: 2002

some species of Calamus such as (

Catamus ratang are fleshy, mucilaginous.

veet-oitter and edible . The seeds of Calamus exiensus and C erectus are used as a
HLCTOY DELCL nutlareca nut). [ he young and ender shoots ol SOme species arc calen
e} Fmade mic curnes and also pickled (Dwivedi 20020
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5.6 SUMMARY
. Bamboos and canes are one of the most important group of forest produce utilised
VAarlety o1 DUrpases
Omee considered as weed in forest, these species aré now regarded as the mosi

ersatile and useful forest plant species.
e As compared to other constructional timbers bamboos better strength to weight

v be used for structural purposes

ALIO and can sut

Ramboos are largely used by handicratt mdustries.
\Imost all the species of bamboo are easy (o work and take a good polish
Most of the bamboo species vield high grade chemical pulp suitable for making,

iting. prinung and different quality kind of quality paper.

.« (Rattans) are referred to as plants belonging to the genus Calartiix

s (Canes rac used for variety of purposcs.

e The most extensive use of canes is in furtiniture industry.
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NI Vie PENCIL/AGGARBATTI/SPORT GOODS/SPICES
C'ourse structure
niroduction
nencil Cedar @ funiperus procerda)

4 Seecies used for making aggarbatt: ana sport goods
(.1 Jamrosa
i1 \dorus ol '?r,-'

.4 318500

A 5. 1 Soices and Condiments Obtained rrom Roots

> Spices and Condiments obtained from Undergrouna stems Shallot

Spices and ¢ iments obtained from bark
4 Sp Condiments obtained from lcaves and twigs

Condiments obtained from Flower buds. Flowers and Inflorescence

Smices and Condiments obtained from Fruits

Spices and Condiments obtained from Seeas
S % Spices and {Condiments obtained from Lichens
1l Te?
doterenees
Xl erminal guestions

6.1 INTRODUCTION

revious  unit vou have studied regarding smali scale industries with particular

- P AP, 1% oA : e M s gevam o I winl Tared -
clerence Wy hampoo and Calies. na presens Nttt also locuses on the role of smal s¢aic

vt of the apgarbatii . spices. Small Scale Industries may sound

small but actually plays s very tmportant part in the overall growth of an economy Small
Seale Industries help the cconomy in promoung halanced development of industries
gions ot t

acrass all the reg

=

e economy. This industry helps the various sections of the
society to hone their skills required for entrepreneurship.
india has traditionally been known for smali scale industries.Its spice and culinary herb

production is one of the largest spice producing and consuming country. Similarly

voarhalll markel 15 huge in rural and metros of ngia. .\.g.!:h:.llli market 18 dnven i“\
cadition and religion. [ts a cottage industry Rural women are employed in all stages ol

=

vaarbdatt manulacturing., vvatlability of cheap labour makes it advantageous 0T 1ne
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ity products based on forest

tiimalayan handicraft. small scale industries based on local produces. artifacts,

igriculture, and herbal based industries are some potential entreprencurships found in

scattered form across the different altiiudes in Uttarkahand.

6.2 OBJECTIVES

After reading this unit vou woul

(% I |

L LISt out various species used 1n small scale industry

nscuss uses of plant species fer making obtaining spices and other small scale
ndustry products

11scuss Various ivpes ot Spices clg.

(Junsperus procera)

6.3 AFRICAN PENCIL CEDAR

Habirat: The African pencil cedar is tound in mountainous areas an highiands. on rock

ground. In Africa. 1t occurs at altiiudes between 1.050 and 3.600 metres, but 1s most

- 1 o o e 1 O ..,"‘ T ',_
commaoen detween LU0 anga 2, /00U n

Range: The Afncan pencil cedar hes a wige distribution. ranging from the Arabian

renisuia, ‘\h_-‘('-lsz;_!'- rrast Africa. tw 22 W However, whilst widespread, many

popuiations of the African pencil cedar are exiremelv small and threatened

Deseription

'he Alrican pencil cedar. the tallest of all juniper species in the world. acquired its name

m ils extensive use i the manufacturing of pencils, The trunk is straight and sharply

anered. covered with bark varying in colour from pale brown to reddish hrown. Young

1can pencil cedars have needle-like Veso one 10 lwo cenluimetres (one, and as the

THATIT Apes, the [ONAge }—’.Icil.lug'{i."— cadnges 10 ihe scale-iike adult leaves. wnicl Ar€ .-.-r__h:—

green or yellowish-green and only up to six millimetres tong. Male African nencil cedars

us. uny male cones ar the ends ot! branches. These greciush 1o orangey-

e composed of each contaming two 10 three pollen sacs

m
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ic plaints bear the female cones: reddish-brown to blue-black, berry-like structures
scales. each one containing a single ovule
Uses: The wood is of medium hardness. is very resistant to termites. and durable against
rotting 1t ts apt to split when nailed (Dale and Greenway 1961). Main uses include house
ket

sction. fence posts. shingles, transmission and other poles, flooring, and wooden

wctures exposed to the weather where durability 1s required, for example beehives, and

6.4 SPECIES USED FOR MAKING AGGARBATTI AND SPORT

GOODS

Scientitically known as Cymbopogon khasans. jamrosa refers to a grass hybnd, which 1s

weratly of a pale vellowish color. The origin of iamrosa grass is in India and it is widely

a0 ¥ a] 11
w1hat

garh. Maharashtra. Madhya Pradesh and also in the southern
parts of the country. The jamrosa oil is extracted from the highly aromatic jamrosa grass.

'his medium-sized grass is of hybrid erigin, being a cross between the palmarosa and

citronella. 1t is a plant which generally grows in the wild. The high quanuties of occimene
& - & = 1

ind geraniol present in jamrosa impart it with the scents of mangoes and roses and this 18
heow it differs from the palmarosa. Recently, the jamrosa products have seen a rise in
demand and commercial cultivation of the grass on a iarger- scale is required. Ths
femonal Rescarch Laboratory (RRI), Jammu has developed a new varety of the
imrosa. which is called CN-3
Uses: T'he 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 for making dhoap,
agarbatti/ masala agarbatti and raw agarbatti. The spent water of the plant is used to
make natural insect repellent. The spent water of the plant is highly pure in quality and

has many chemical agents which can be dissolved easilv in water. It is considered good

alth ressons. Jamrosa is also used for creating fragrances like rose fragrances
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I'hese grasses are ecologically- important as they have the ability to prevent soil erosion.

e ground water and to detoxifv environmental contamination.

4.2 Mulberry (Morus albaj:

nus of tlowering plants i the family Moraceae. The 10-16 species of

il

ceiauous trees 1t contans are commonly known as Mulberries. They are native 1o warm
\emperate and subtropical regions of Asia. Africa. Europe, and the Americas. with the
majority of the species native to Asia. The closely related genus Broussonetia is also
commonly  known as mulberry, notably the Paper Mulberry, Broussonetia

et o

rifera.Mulberries are swift-growing when young. but soon become slow-growing

1o rarcly exceed 10-15 m (33-49 1) tail. T}

ol

icaves are alternately arranged. simple,

) iobed. more often lobed on juvenile shoots than on mature trees, and serrated on the

Lses: It 1s strong. tough and elastic. It iakes up a clean finish. It can he well scasoned. It

s turned and carved casily. Mulberry is typieally used for baskets and sports goods like

hockey sticks, tennis rackets and cricket bats. The fruits are edible and tastv

6.4.3 Dal bergia sissoo

111ES
tnghsh): Bombay blackwood. Indian resewood
' Hind1): shisham, sisam. sissai. sis500. sissu

Dalbergia sissoo is a medium-to large-sized deciduous tree. growing up to 30 m in heighi

Q AdBh nnder favrmiira e crmmad et Maia misiiss s wAde envreadivg and thia Tl
W S Cim abh under ravourable CONUITIONS, 1 NE Crown 1s wide Hﬂ.lu.,dtl‘!ﬂ_; ind tnin. Bark

gitudinally furrowed, exfoliating i narrow strips. It develops « long taproot
rom an carly age. and numerous lateral ramifying roots. The leaves are imparipinate:
caflets 3-5, alternate. 2.5-3.6 cm in diameter. hroad ovate. acuminate, giabrescent,

iules 3-5 mm long. Flowers 5-8 mm long, pale white to dull vellow, racemes 2.5-3.7

'ong 1n short axillary panicles. Pods 5-75 ¢m x 8-13 mm. narrowed al the base.

ndeniscent, glabrous, with 1-4 seeds. Seeds -8 x 4-5 mm. kidney-shaped. thin and flat.

ght brown. The generic name Dalbergia honours the Swedish brothers Nils and Carl

‘2. who lived in the 18th century. The tormer was a botanist and the latier explored
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ts native countries of India and Pakistan, D. sissoo has been widely planted outside its

aural range. It has been established in irrigated plantations, along roadsides and canals,

ind around farms and orchards as windbreaks. It has been introduced in many countries.
wchuding Nepal, Sr1 Lanka., Indonesia. Mauritius, Ghana, Kenya, Sudan, Nigena,
Zimbabwe, Cyprus, Iraq, the USA. the Gaza strip, South Africa and Tanzanma. The tree
has shown promising results in the Khartourn greenbelt (Sudan) with trrigation. but has

2SS SUCK in Ghana. N. Nigeria, N. Cameroon and Togo. It is increasingly

micd as a streel tree i southern Flonda and 15 becoming invasive. In other locations,

WAllans are experimentat

‘gia sissoa 1s one of the most useful imber species of India. The heartwood
s very hard and close gramed with a specific gravity of 0.62-0.82. It seasons well and
loes not warp or split: it 1s extremely durable and is one of the timbers least susceptible

AR TAMEEEEE T Tadts. MEaad aflais
= J Eermiies 1 indla vv 000 {O1:CTE

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-gquality furniture. cabinets, decorative veneer. marine and aircraft grade plywood,

ornamental turnery, carving, engraving, too! handles and sporting goods.

f.5.1 Spices and Condiments Obtained From Roots:
tlorse-radish
Armoracia lapathifolia Gilib.. Syn. Roripa armorccia (Inn.) Hitch.: Cochiearia
armoracta Linn.: Eng.- Horse-radish. Family- Crucifeare (Brassicaceae).

[t is a tall hardy herb with glossy green toothed leaves and masses of small white
A«

I'he roots are large, fleshy and cylindrical. It is native of Europe. In India. 1t 1s

[

srowr in Northern region and the hill stations of Southern India

Uses: The roots are scraped or grated, and used as condiment, either fresh or preserved
i vinegar. The pungent taste is due to glucoside-cinigrin. It makes a valuable

ondiment. 1t aids digestion and prevents scurvy. The roots are used also for flavouring
food products. It is credited with digestive and anti-scorbutic properties because of its

- 1

ngh vitamin C content. It is highly priazed as condiment especially with oysters and

84
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| meats. When mixed with ketchup. the grated roots are imparts a refreshing taste to
sca-1oods. especially shrimp. cocktail and ovsters,

\satetida

Ferula Linn.; English-Asafetida: Hindi-Hine Family- Vi O S
- * = i
a8 {

Sy M) . o ST (7 N O
mbelliferae (Apiaces:

I

nis 1s genus of perennial herbs commonly distributed

from the Mediterranean region to central Asia. Some

T

the species arc important as source of oleogum-

¢sins. used as condiment and in mecdicine. 1 reg

L4~

spectes of this genus are found i [ndia. The main bulk
t 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

several species ot Ferula, such as: F foctida Rew o

el. . alliacea Boiss.. I, rubricaulis
Jouss., . assafoetida Linn. and F. narthex Boiss.. found in Central Asia and F. narthex

dassatoetida tound m Himachal Pradesh and Kash nir,

Uses: Asafetida is bitter and acrid n taste and emits a strong and peculiar odour. In
india, 1t 1s used for flavouring curries. sauces and piekles. It is also used in Ayurvedic

.ates the intestinal and respiratory tracts and the nervous system. It i

{ sty

s

usetul n Asthma, whooping cough in epileptic and hysterical affections and in cholera.

t1s also used in veterinary medicine

f.5.2 Spices and Condiments obtained {rom Underground stems Shallot :

ilium ascatonicum Linn.. Enghsh- Shatiot: Hindi- Gandana: Family- Lihaceae.

1s native of Israel. This has been cultivat

from

ne ancient times by all the nations of Asia and Middle
:ast. 1t is regarded as much milder than garlic. The flowers

re greemish-wiite or purplish white, the bulbs are white. It

natmndy Farmd fis Taras T
thialiily 1ound i L amil Nadu

il

L
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Cultivation: Cloves or small bulbs are to be planted in October about 6 inches apart. and
1al by pegimning of the hot season, the crop will be readv for use.
{lses: The bulbs (thizomes) are used as condiment. The bulbs separate into cloves, like
hose carhc and are used for culinary purposes. being of milder flavor than onion.
make excellent pickle
{Inion

Hliwm cepa Linn.; Enghish- Omon; Hindi- Piyaz [t 35 cultivated all over India. Onion

sceds (bulb) are not left for certain more than one vear. The selected bulbs are planted,

are obtained from these. If the bulbs are planted in the cold season, these will

nduce seeds o the begimming of the hot season, and if carefully preserved. after being

well-ripened and dry, the seed obtained in this way are reported found to yield a good
crop in the following cold season, from October to February.
Uses: ihe bulbs (rhizomes) are used as food and condiment.

ek

(i porrum Linn.; English- Leek: Hindi- Kirarh:

Hku-jhi_ﬁ aceac.

[his  succulent plant has been known from time

fumemortal. 1is thought o be a native of Switzerland. It

ts alse probably, like the onton, came from the Middle

frast. 1t was cultivated by Egvptians in the time of

Pharaoh.

[t 1s best propagated in India by sowing the seed
broadcast on a small bed immediately the rains stop. When the seedlings are about 6
inches high. they need be carefully transplanted. They should then be planted in rows six
inches apart. They require plenty of water and should be earthed up once or twice.

Uses: The bulbs are used as food and condiment.
(rariic

Alliwm savivamn Linn ;. toglish- Garlic: Hindi- Lason (ashun: Family- Liliaceac

aimerous bulbs remain enclosed in 2 common membranous covering. Stem simple,
pout 2 feet high: scape is smooth and shining. solid terminated by a membranous
R




|
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20inied spathe enclosing a mass of flowers and solid bulbils prolonged into leafy points;

ves fong. tlat, acuie, sheathing the lower half of the stem: flowers small. white

ses: [ he bulbs

ZOmes) are used as condiment and flavouring substances. Garlic

owder 18 used as condiment. It 15 ca minative, diuretic, stomachic. alterative.
emmenagouge, and tomc. It serves as the best medicine for gastric trouble(gas
gik: ). in market, 11 1¢ available as vartic tablet

(sreater Galangal

Aptnia galanga (Linn.) Willd.: Syn. Languas galanga (Linn.) Stuntz.; English- Greater

=

§

ngal: Hindi and Bengali- Kulinjan, kulanjan, hara-kulanjan;

Family- Zingiberaceae. i :
. L ]
\ perennial herb: ¢ of Indonesia and Malaya, now S et
' 3 : M g 4
Hiyvated in Bengal and South India, A perennial with broad. o e
E W
anceolate, sessile. sheathing leaves, having a short. rounded, % o

ihate ligules, 12-24 inches wang and 4-6 inches broad; stem e

. -0, W T e bt st 1 i o oy )
Gen an dlower. 6 teet mgh. the lower haif ensheathed oy the smogih

iicle terminal. erect, oblong composed of numerous. dichotomous

inches. cach

supporting 2-3-6 pale-greemsh white faintly fragrant flowers. Calyx scarce v the length of

the coroila-tube. Labellum oblong, stalked, arching towards the stamens, lip bifid.

C apsule the size of a cherry, deep orange-red, seeds often only one in each cell

Uses. The reddish brown rhizomes are used as condiment and the source of an essential

ves a pungent taste. like 2 mixture of pepper and ginger. The seeds are also used

28 sDhice

Lesser Galangal

lpinta officinarum Hance.. English- Lesser calangal: Hindi and Mumbai- Kulinjan

]

Kalijana, chandapuhspi. chhota-pan-ki-iar: Tamilv- ;--T'.lu_gihcrnucac.

ative of Southern China. It 1s perennial herb with a raceme of showv flowers and
ornamental fohage
Uses: 'he rhizomes POSSESs 4n aromatc, spicy odour and a pungent taste. ke a mixture

epper and ginger. 1t s used 1o s

Lin cooking, in medicine. and for lavouring

X1 1 - o 4 e e o P S -
queurs ang bitters. s also used 1o impart a gungent lavour 1o vinegar.

. 0000000000 009500000006000000009000000a




lurmerie

Curcuma domestica Valet; Syn. C. longa Auct. Non Linn.; English- Turmenc:
Huldi: Family- Zingiberaceae

Purmeric has been cultivated in India from very ancient

imes. It prefers sandy and clayey loams for its

cultivation. The crop cannot stand water-logging or

kalimity 1o the soils. The largest supplies of turmeric are

rom Guntar district of Andhra Pradesh Onssa
(e next important growing area for turmeric where
sroduction is concentraied in the districts of Ganjam,

Phulbani. and Koraput, in Maharashtra. The main centers

alem dana i

estimated variously from 60,000 to 100.000 acres, and the production is nearly
ines of rhizomes per annum. A large part is consumed within the country. bu

lonne:

is exported to the U K., Pakistan, Sri Lanka and U.S.A

< one of the principal ingredicnts of curry.

(zinger

ez, In Kerala, the ma
producing areas in the West Coast are in the Malabar district.

Ginger is grown generally in areas of heavy rainfall. It requires a rich

¥

.,n
ol
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Uses: 1 is used as a condiment. It is used to flavour and colour pickles. and food

=10y Pttpd/uou.ac.an

Hindi-

of wrmeric production are in Gujarat, Thane and Kahndesh districts. Tiruchirapally,
Coimbatore districts of Tamil Nadu are also important turmeric growing areas.
Other important states for this crop are- Uttar Pradesh, Madhya Pradesh. Karnataka, West

Bengal, Rajasthan and the Punjab. The total average under turmeric in india has been

100,000

2 portion

stuffs. It

Zingiber officinale Rosc.. English- Ginger: Hindi- Plant = adrak; Family- Zingiberaceae.
Ginger of commerce is a dry product prepared from the green underground stems or
‘hizames. The most important producers of commercial dry ginger are India, Jamaica and
Sierra 1 enne The most important ginger growing area in India is Kerala State. The
areparation of the dry ginger (sonth) of commerce is also exclusively confined to this

ain producing centres lie in the Kottayam division. The other man

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.
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Uses: Ginger 1s used more as a condiment than as a spice. The aroma of ginger is due to

=ssential oil, whereas the pungemt taste is due io the presence of carminative and
digestive simulant. The essential oil. obtained from the rhizomes is used for flavouring

b

tood stuffs. Ginger is exceedingly popular for tlavouring beverages, such as. ginger bear
and ginger malt

Zerumbet Ginger

Zingiber zerumbet (Linn.). Rosc. ex Smith, Lnglish- Zerumbet ginger; Hindi- Mahabari

frrrrifarszs Termvrme ¢ - by g g g
nar kachur;, Family Zineiberaceae

WT

¢nral herb found throughout india

Uses: T'he rhizomes are used as spice and condiment. The rhizome has a slightly aromatic
odour and possesses similar properties to those of Zingiber officinale. but in a minor
1

degree
6.5.3 Spices and Condiments obtained from hark:
Cassia China
Cinnamomum aromaticum Nees.- English- Cassia China; Family- Lauraccae.

tssta China is obtamed from ¢ aromaticum Nees cultivated in China. The bark is the
regular Cassia China of commerce. Because of its brittle nature, much of the bark is
aken. thus, yielding the “broker grade’. The main grades are: 1. Whole Quills or China

Raolls. 2. Selected Brokens or Canwon Rolls. and 3. Extra selected brokens | rees 2rowing

altitude (180-300 meters) vield better quality bark with higher volatle oil

nient. The bark has been known from the

-onstitute the well known *Cassia buds’. known in India as Kala Nagkesar. his species

0f Cassia 18 not grown in India but considerable quantities of it are imported into the
i L)

COLINEY
Uses: It is used as a spice or condiment in curries and similar preparations. The important
consutuent of commercial importance is the volatile oil which finds numerous uses in the

arious culinary preparatinns. periumery and cosmetics as well as pharmaceutical

sparations
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{ assia
Cinnamomum inners Reinw.: English- Cassia: Hindi- Jangli darchinr, Family-
[ auraccae
Cassia 18 @ popular spice commonly used in the Indian dietary. The name Darchini is
denived from the Arabic term Dar-al-chini which means the wood or bark of China,
turopean and Arabian travelers wrote about the trade in cassia from Sri Lanka,
sevnchelles. Chima. Indonesia and West Coast of India to other countries. The demand
lor cassia has been so considerable that during the fifiies, India used to be the second
targest importer of cassia in the world. being next to the United States.

The cassia of commerce consists of lavers of dried inner barks of branches of
tromcal trees belonging to the genus Cinnamomuum.
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 0.3 per cent
volatite oil with the odour of cloves and musk.
Indian Cassia
Cinnamomum tamala Nees. & Eberm.: English- Indian Cassia: Hindi- Teipar. fejpur:.
famlv- Lauraceac
\ moderate-sized evergreen tree. distributed in tropical and subtropical Himalayas (915
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
rom trees growing at the foot of the Sikkim Himalayas. Regular plantations ot . 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 aduiterants of true cinnamon.
The essential o1l from the bark is pale yellow and contains 70-85
per ¢en: cinnamic aldehyde.
Cinnamon
Cinnamomum zeylanicam Bl English- Cinmmon: Hindi-

Dalchiai, Family- Lauraceae.

(.}rl:p
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Cinnamon is one of the oldest known species. The true cinnamon, also called as Ceylon

Cinnamon is the dried bark of Connamomum zeviancium Bl.

[+ 1s native of Sri Lanka In India. it is grown in the Nilgiris. South Kanara. Maiabar.
Assam and Kuamaun. 1t is an evergreen tree. The tree attains a height of & 10 12 meters.
but in cultivation it is coppiced or cut back 10 a height of about 2 meters. Its highly

aromatic leaves are 12 to 17 cm. long. dark glossy green above and lighter beneath, The
Howers are small. yellow and inconspicucus developing into dark purple ovoid and one

sceded berries, about 1.3 10 2.5 em. long.

Uses: Cinnamon 1s generally used as spice or ingredients of curry powder. It is used as

spice or condiment in curries and similar preparations. It is also used in medicine as

cordial stimulant. It is also used in bowel complaints, such as, dyspepsia. diarrohea and

vomiting. Powder cinnamon is a reputed remedy for diarrhoea and dysentery. The bark

4150 vields 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 - Enghish- Mint: Hindi- Pudina, jungle puding: Family-
abiatae (Lamiaceae)

Phis Is an aromatic herb. found in temperate Himalaya and in Kashmir. Garhwal.

Kumaun, Punjab, Maharashtra and Uttar-Pradesh.

Uses: The leaves are used as flavouring agent. [he dried

lcaves are used as carminative and stimulant. The

¢sseatial o1l obtained from the plant on stem distillation

can be used as a substitute for peppermint oil 10 flavour

contectionery

Pepoermint

Mentha piperita Linn . FEnglish- Peppermint: Hindi-

Vilaiti pudina, paparaminta camarhi phuding Family-

Lap atae
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I'his 1s 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 hvibrid between M spicata and M. aquatica.

Uses: The leaves and flavouring tops are used for flavouring food stuffs. The herb 1s
aromatic. sumulant. stomachic and carminative and used medicinally. The herb yields a
wrue peppermunt ol on stem distillation. The o1l is extensively used for flavouring food
stutts and in pharmacy Peppermint o1l is one of the most popular and widely used
essential oils. It is emploved for flavouring chewing gums, candies, ice creams,
conlectionary, mouth washes, pharmaceutical, dental preparations and alcoholic liqueurs.
U ts widely employed for nausea. flatulence and vomiting. It has a refreshing odour and a
persisient cooling taste. It may be taken with sugar or in the form of tablets or lozenges.
Spearmint

Mentha spicata Linn.: English- Spearmint; Hindi- Pahari pudina, Family- Labiateae
(Lamiaceae)

A perennial aromatic herb, 1 to 3 feet high, with creeping
rhizomes. It is native of temperate Europe and Asia. In India.
1t 1s culuvated in the Punjab. Uttar Pradesh and Maharashtra.
Uses: Both fresh and dried leaves are used for mint sauce and
jethv and o flavour soups. stews. sauces and beverages. The
lcaves are the source of spearmini oil. which 1 used for
Mavouring food products. Spearmint oil s used in U.S.A. for

flavouring chewing 2ums. confectionary and

pharmacecuticals. 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.
Currv Leaf Tree

Murraya koenigii (Linn.) Spreng.. English- Curry leaf tree:
Hindi- Nathnim, mintha nim; Family- Rutaceae.

A large aromatic shrub or a small tree. upto 6 m. 1n height

and 15-40 ¢m in diameter, found throughout India and the

92
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Andaman Islands upto an altitude of 1500 m Bark dark-brown or almost black: leaves

imparipinnate; leaflets 9-25, ovate, lanceolate. crenate-dentate, obtuse or acute, glabrous

thove, pubescent beneath, gland dotted, strongly  aromatic; flowers in  terminal
corymbose cvmes, white, fragrant, berries sub-giobose or ellipsoid, purplish black when

ipe. Z-seeded. The plant is much cultivated for its aromaric leaves. It is propagated by

Uses: The leaves of the plant are exiensively employed as flavouring agent in curries and

chuineves

The leaves. root and bark are used also as tonic, stomachic and carminative,
Common Basil
Ocimum  basilicum 1inn.: tnglish- Common basil, sweet basil: Hindi- Babuitulsi,

kalitulsi. sabzah, marua: Family- Labiatege (Lamiaceae).
An erect. herbaceous. glabrous or pubescent annual, 1-3 feet high, native of Central Asia

and North-West Asia. growing throughour India. | eaves ovate-lanceolate, gland dotted:

Howers white or pale purple. It is cultivated througnout tropical India from the Punjab to

West Bengal

Uses: Common basil or sweet basil possesses a clove like scent and saline taste. [t yields

111

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. sausages and beverages.

Rosemary

Rosmarinus officinalis Linn.. English- Rosemary: Hindi- Rusmary: Familv- Labiateae

L

L

Niaceqgp
1ALl

mall shrub, native of Mediterranean regien. It 18 found wild on

Ay

tocky hill in the Mediterranean region. In India. it s cultivated to

SO

extent i the temperate Himalaya and Nilgiri hills in dry to

rately mist climate
Leaves of rosemary possess an agreeable aromatic odour and a

pungent, bitter and camphoraceous taste. It yields a volatile oil

known as oil of rosemary. The volatile oil is obtained by stem distillation of leaves.
I

lavouring tops and twigs. The finest produce is being obtained from the dried leaves

o

iR
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.l. ol 1
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freed ks. The oil is pale-yellow or colourless liquid with the characteristics odour

|l

ol tae leaves and a warm camphor, borneol and bornyl acetate.

Uses: The leaves are employed as a condiment dried and powdered. They are added to
coaked meats, fish, eggs, soups. stews. sauces. dressings. preserves and jams. The oil is
mainly used m perfumery. It also used in medicinal preparations.

(carden Sage

Saivia officinalis |inn.; English- Sage. Garden sage: Hindi- Salvia sefakuss: Family-
i.abiatcac (Lamiaceae)

Itis @ small shrub. It is nauve of Mediterranean region. cultivated as a spice and for
medicinal purpose. Stems are shrubby white wholly; [lowering branches tomentose-
pubscent: leaves aromatic, petiolate, entire, oblong. base narrowed: flowers purple, biue
v white. i racemes. The grayish-green hairy leaves are very aromatic.

Uses® The leaves and tender twigs are used for flavourimg food products. Sage has been

cxiensively 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

vegetaoles and sprinkled on cheese dishes. cooked meats and other curries. Fresh sage
caves arce used 1n salads, vegetable sandwiches.

Thyme

Thiynus vulgaris Linn.: English- Thyme: Family- Labiatcae (Lamiaceae)

It1s a flowering plant. It is perennial in gardens. It is native of Mediterranean region. In
India. it is found in Himalaya from Kashmir to Kumaun.

the dried leaves and tender tops make “thyme” of commerce. A volatile oil of pleasant
odour is obtained on stem distillation of herb.

0.5.5 Spices and Condiments obtained from Flower buds, Flowers and
Inflorescence:

Saffron

e

Crocuy sativas linn.: English- Saffron: Hindi- Kevar zafran: Family-

inddegac
\ rhizomatous herb. It is cultivated in Kashmir at Pampur near Srinagar.

v a small extent it is cultivated aiso 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 is 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
chaval) and pulao.

Clove

Syzvgium aromaticum (Linn.) Merr. & Perry: Syn. Eugenia aromatica O. Kunteze; E.
wrvophyliata Thumb; English- Clove:  Hindi- Laung,
Family- Myriaceae

Clove 1s one of the most ancient and valuable spices of the
orient and holds a unique position in the international spice
trage. Native to Moluccas, the so called ‘Spice islands’ in

the Last Indian Archipelago. this spice was first mtroduced

mdia around 1800 A.D. by the East India company. The

company s spice garden in Courtallam in Tamil Nadu was then established 1o cultivate
clove and nutmeg as the principal spice crops. Induced by the success of the cultivation in
Courtallam, cultivation of clove was extended during the period after 1850 A.D. to
Nilgms (Burliar) in Tamil Nadu. Southern regions of Travancore and also 1o Cochin
State on the slope of Western Ghats. The important clove growing regions in India now
are Nilgiris, Tenkasi hilis, and Kanyakumari districts of Tamil Nadu and Kottayam and
Qutlon districts of Kerala.

Although clove has been under cultivation in India for over about 170 years, 11s
development has been very slow owing probably to its long pre-bearing period and lack
of knowledge regarding the method and economics of its cultivation.

Clove 1s the dried unopened flower bud of Syzygium aromaticum. 2 medium-
statured. cone shaped evergreen tree belonging to the family- Myrtaceae. Clove tree
attams a height of 10 to 12 meters. The stem is usually forked near its base with two or
wee mraimn branches. Smaller branches are slender. rather brittle and covered with grey

bark. 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 their under-surfaces. The flower buds are greenish when fresh and are borne on
ords. which are picked green and dried in the sun ull they become dark brown. from the
wiove of commerce. The buds have slightly cylindrical base and are surmounted by the
plump bhall like unopened corolla which is surmounted by the four toothed calyx. If the
bud is left unbickcd. 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 cm. in
width The seed is obiong, rather soft in texturc and grooved on one side, The leaves,
unvipe truit and broken clove, including the stalk are all aromatic and vield an essential
ol

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 tor tlavouring pickle, curries, ketchup and sauces. Tt is highly valued in medicine as
a carminative, aromatic and stmulant. Clove has stmulating properties and is one of the
mgredients of betel chewing. fn Jawa, clove is used in preparation of special brand of
cigaretie for smoking. The essential oil which 1s obtained by digtilling clove with water or
stem has even more uses. it 1s used medicinally 1n several ways. The chief constituent of

the oil. cugenol is extracted and used as an imitation carnation in perfumes.

6.5.6 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 (IARID. New Delhi and Central Food Technology
Research Institute (CFTRI), Mysore. Since several varieties of Capsicum annuum Linn.
arc used Lo produce paprika. pods are round 1n shape with pointed end whereas. the others
are clongated. They are medium o small and quite fleshy. They are produced on smail,

bushy plants. When ripe, the pods are picked and dried in the sun. It is processed into
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powder where 1t 18 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.
n 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. €. ammuum Linn.: English- Red pepper: Hindi- Lal
nrrch, marcha, mirch; Famly- Solanaceae
1 1s native of the West Indies and tropical America, most probably of Brail. Commonly
cultivated for its fruit throughout the plains of India, and on the lower hills. such as.
Kashmit. 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 vound. others, oblong, obtuse, pointed and bifid.
smooth or rugose. and red, white, yellow or variegated. The very pungent principles are
present 1n the flesh and rind as well as seeds. The ripe fruits are dried in the sun and used
whole or powdered.

It is a herb. 2 to 3 feet 1 height. with cnure ovate leaves, white flowers with a
rofaie corolla, and many-seeded fruits. which are technically berries.
Uses: The fruit when green is used for pickling and when ripe is mixed with tomatoes to
make sauces. It 1s 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 chutneys and curries. They are ground into a paste traditionally between two stones
{Silabatta). with a little mustard oil. ginger and salt. thev from the only seasoning which
the millions of poor can ebtain to eal with rice
Coriander
Coriandrum sativim Linn.; English- Conander: Hindi-
Dhaniya: Family- Umbelliferae (Apiaceae),
't 1s native of the Mediterranean region. It 18 grown
exiensively in India. Russia. Central Ewrope, Asia

Minor and Morocco. In India, it is cultivated 1 all the

Y
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dates. The more important states for its cultivation are- Andhra Pradesh, Assam,

Maharashtra. Tamil Nadu, Uunar Pradesh, Karnataka, Himachal Pradesh and Madhya

LTS,
plant s generally 2-3 feet in height. with white or pinkish flowers. The lower
aves have hroad segments, while the upper are very narrow. The fruits are small, oval

and aromatic. Technically the frutt is known as “cremocarp”. Each fruit consists of two
ne-sceded carpels. or mericarps with numerous oil ducts (vittae).

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

seasonings. They are also employed for flavouring pastries, cookies, buns and cakes and
obacec products. It is also used for flavouring liqueurs, particularly gain. The fruits are
ised 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 also used as

stimulant. carminative. stomachic, diuretic, antibilous, refrigerant, aphrodisiac and tonic.

Oil of cortander is used in medicine and for flavouring beverages. The coriander leaves

make one of the richest sources of vitamin C (r.¢., 250 mg/100 g.) and vitamin A (ie.

5200 1L

Cumin

Cuwminum cyminum linn.: English- Cuming Hindi- Zira:

amily- Umbelliterae (Apiaceae) il
is native of Mediterranean region. In India. 1t is ' R F

ultivated mainly in the Punjab. Rajasthan. Haryana and LR\
ttar Pradesh. The plant is a litthe annual herb with small e

ninkish flowers. The clongated oval fruits are aromatic

and light brown in colour.

Cumin is a very old spice. It would appear to have been : i }

-
T e

known to the ancients: at least there are names for it in

most of the classical languages. During muddle age. it was ; l

one of the most favoured of spices. It was in frequent use,

for example. in England in the thirteenth century.

\}"\2




ClUtarakhand Open [niversity hiip//uou.ac.in

Uses: The aromatic fruits are used as spice and condiment. The fruits are used in soup,
Ties. cake, bread. cheese and pickes. They from an ingredient of some curry powders
ind pickles. The fruit contains an essential oil. which is mixture of cymol and cuminol

and other hydrocarbons. Both fruit and oil posscss carminaiive properties. They are also

aromatic, stimulant, stomachic and astri Their warm bitterish taste and aromatic

gent,
r reside 1 the volatile oil

Fennel
Foeniculum vulgare Mill.: English- Fennel; Hindi-
Sarnf Family- Umbelliferae

stout, glabrous. aromatic herh, 5-6 feet high;
teaves pinately decompound: flowers small, vellow,
1 compound termunal umbels: fruit oblong, ellipsoid
or cylindrical. 6-7 mm. in length, straight or siightly
curved, greenish or yellowish born: mericarp S-ridged

with prominent vittae

Fennel 15 a very old flavouring substance. It
nown ¢ the ancient Hindus, Chines
Fogvptians as a culinary spice It s natve

Viediterranean region. In India. 1 is cultivated mainly in the Punjab,

Uttar Pradesh,
wssam, Maharashtra and Baroda It is cultivated mostly as a garden or homeyard crop
throughout India at all altitudes upto 6.000 fect. It requires a fairly mild climate and is
vated as a cold whether crop i parts of Northern India,
Uses: The leaves are used in fish sauce and for gamishing. Leaf stalks are used in salad.
[he leaf sialks are also used as vegetable. The leaves also possess diuretic properties. The
roots are used as purgauve and they possess n aromatic odour and taste.
i

Dried fruits of fennel have a fragrant odour and a pleasant aromatic taste. They are used

or tlavouring curries, soups. meat dishes, sauces bread rolls, pastries and confectionery

They are aiso used for flavouring liqueurs and in the manufacturing of pickles

lhe fruits are aromatic, stimulant and carminative. They are useful in the diseases of

‘hest. spleen and kidnev. It 18 used as ene of the condiments in liquorice powder A hot

ustgn of the fruits is used 10 increase lacteal secretion ilﬂd 10 “-:Ii1‘1'}:.5.‘-l;; SWCATINE.
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tennel frutts from Lucknow are considered to be the best and are priced higher than those

from: other arcas

Black Pepper
Piper nigram Linn.: English- Black Pepper, Hindi- Kalimirch, goimirch. choca mircha:
'amily- Piperaceae.
A branching. climbing perennial shrub, mostly found
culttvated in the hot and moist parts of India, Sri Lanka
and other tropical countries. Branches stout, trailing and
rooung at the nodes: leaves entire, 12.5-17.5 by 5.0-12.5
cm.. very variable in breadth. sometimes glaucous
.
heneath. 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;
sceds usually globose., testa thin. albumin hard.
Pepper is one of the most ancient crops cultivated in India and has probably originated in
the hills of south-western India. where it s met with in a wild state in the ram 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
evoived at the Pepper Research Station. Panntyur (Kerala). Of these, the hybrid, Pannivur
[. 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
cmploved for seasoning freshly cooked and prepared foods. In U.S.A. and other
I“uropean countries, they are used mainly for preserving meat. The whole fruits are added
10 pickles, certain types of sausages, etc., but the bulk of the product is generally ground

before use. Black pepper is mostly used for its characteristics aroma and pungent taste.
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White pepper 1s less pungent. The :11‘:117'1¢:tic odour is 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. €1c.. as a stomachic n dyspepsia, as an antiperiodic in malarial fever.

Ammi

Frachyspermum  ammi (Linn.) Sprague; English-  Ammi,

Lovage. Hindi- djwain, ajowan; Family- Umbelliferae

s i3 an aromatic herb and cultivated extensively in India for

1S lruits (seeds) from the Punjab and Bengal to the South

Deccan, It is first mentioned in Europe as brought from Egypt
about 1549 A D

Uses: The fruits are used as spice. They vield an pi! ot distillation with water. which is
ised medicmally. The fruits (seeds) are much valued for their antispasmodic. stimulant.
'onic and carminative properties. They are considered 10 combine the stimulant quality of
capsicum or mustard with, the bitter property of chiretta, and the antispasmodic virtues of

asafoelida

6.5.7 Spices and Condiments obtained from Secds
Bengal Cardamom

Amomum aromaticum Roxb; English- Bengal cardamom, Hindi- Bari elaichi- | amily-
Zingiberaceae

' is @ perenmial herb. grown in North Bengal and Khasia
nlis The fruit ripens in September: the capsules are then
carefully gathered by the natives and soid to the druggists.

Uses: The fruils and seeds are used as condiment. H is one of

cIET ingredients of garam masalo

Greater Cardamom

Amomum subulatum Roxb, English- Greater or Nepal cardamom; Hindi- Bari elaichi:

Family- Zingiberaceae
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‘tis nauve of Nepal. A perennial herb.it is grown in swampy places in Bengal, Sikkim,

-

\wsam and Tamil Nadu. The fruit of greater cardamom is irregularly obcordate. flattened
dnteropostentorly, having 15-20 rregular dentate-undulate wings, which extend from the

ey downwards for two-thirds of the fength of the cardamom.

e

ses: Iie sceds are used in the preparation of sweet meats and for flavouring beverages.

hey are cheaper but inferior substitute for the true cardamom
I'he oil of greater cardamom is an agreeable aromatic stimulant, pale vellow in colour.

ving the odour and Mavour of the seeds.

iesser cardamom

Llettaria cardamomum Maton; English- Lesser cardamom. cardamom; Hindi- 'hhoti
viaicni: Family- Zingiberaceae

This is tall herbaceous perennial. with branching subterranean rootstock. from which
wrise a number of upright leafy shoots, 5-18 fee high, alternate. elliptical or lanceolate
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 fo yellow in colour,

containg  15-20 hard. brownish black. angled and rugose seeds, covered by thin

mucilaginous membrane.
It is native of the moist evergreen forests of South India. growing wild in the Western
Crhats. between 2,500 and 5.000 feet. It 1s found wherever the overhead canopy nas been
thinned. Tt 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
liqueurs. In the Arab countries. cardamom is used for flavouring coffee and tea. In
nedicme. it is used as an aromatic. stimulant and flavouring agent

Cardamom oil of commerce 1s obtained by the distillation of the whole fruits of F
cardanmomum. The cardamom oil is a colourless or pale yellow liquid with penetrating,

camphoraceous odour and a strong pungent taste. The main constituents of the ail are-
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cineol. terpinene, limonene, sabinene and terpinco! in the form of formic and acetic
esters, Cardamom oil is used in flavouring beverages.

T'he chief importing countries of Indian cardamom are- Arabia, Sweden. UK, US.A,
Germary and Middle East countries.

Nutmeg and Mace

Myristica fragrans Houn.. Enghsh- Nutmeg tree: iindi- Jaiphal (fruit kernels. japairi

faril;

Family- Myristicaceae.

It is nanve of the Moluccas Islands. In India. it
1s grown in the Nilgins, Kerala, Mysore,
Andhra Pradesh. Assam and West Bengal.
this is dhoecious or rarely monoecious

w1] 2

evergreen aromatic tree, usually 30-40 feet

migh. The bark is grayish and longitudinally
fissured in old trees. The leave are elliphatic
or oblong-lanceolate and fragrant. The fruits
are vellow, broadly pyriform or globose. 6-9
¢m. long, glabrous ofien drooping. The
pericarp 1s fleshy, 1.25 em. thick. spliting into
two halves at maturity. The seeds are broadly
ovind. anllate. albuminous. with a shell like purphsh brown testa. The arial is red and

Tleasny,

Uses: Both nutmeg and mace are used as condiment and in medicine They are

commonly used more as a drug than as condiment. Nutmes is stimulant. carminative.
¥ o o

asiringent and aphrodisiac. It 1= used i tonics and forms a constituent of nreparations

reseribed for dysentery. flatulence. pausea. vomiting, malaria, rheumatism

. sciatica and

Nutmeg oil and mace are used for flavouring food products and liqueurs. Nutmeg

butter 1s used as mild exiernal stimulan: in ointments, hair lotions and plasters. and forms

s usctul application in case of rheumatism.

Bilack Cumin
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Poppy sceds

Papaver sommiferum 1.inn. var. album:

Vnglish- Poppy seeds: Hindi-Post; Family-
Papaveraceae
is native of west Asia. In India, it is

cultivated in the FEast Punjab. Utar

Pradesh. Rajasthan and Madhya Pradesh.
[he

plant 1s an erect. rarely branched,

usually glaucous annual herb, 60-120 cm.
i height. Leaves ovate-oblong or lincar-
oblong. amplexicaul. lobed, dentate or
serrate; flowers large. usually bluish white
with a purplish base or white, purple or
varie-  gated: 23 om.

capsules large.

diameter. globose. stalked: seeds white or
black. very minute. reniform.

As we know poppy is cultivated
India, var. album,

also for its seeds. In

with white seeds has been cultivated for

many years for the production of seeds (posr) under licence

i
L
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Vigella sativa Linn; English-Black cumin. small fennel: Hindi- Kalonji. kalajira: Family-

roand native of Southern Europe. In [ndia, it is cultivated in the Punjab, Bengal,

and Bihar for its seeds. Its Sanskirt names indicate its introduction at a very early

lhe seeds possess a strong. pungent, aromatic taste. therefore. are much use in
5. pickles and other dishes. They are aiso frequently sprinkied over the surface of
along with sesamum seed. French cooks employ the seeds of this plant under the

U Quatre epices or ioute epices, and they were formerly used as a substitute for

Basic Parts of the Oplum Poppy Plant
{Papaver Somniferum)

Fully grown

Qi poppy Hower
(fousr petals enclose
Mt g a0l

Grown-_

Pocfunicle

~—Tiller
isecorndary stem,

Mature Opiom Poppy Poo

Flower Bud -
ftwn sepals encloss maturing
Mawer]

Tyvpical poppy plant in
Southeast £5ia has throe
pods per anl

in Dehradun and Tehri

Garhwal districts of Uttarakhand. and in Jalandhar, Kapurthala, Hoshiarpur and Patiala
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districts of the Punjab. In India. best seeds are obtained when the capsules have not béen

ncised for extraction of opium. The crop yields 220-275 kg. of seeds per hectare.

Uses: Poppy seeds are considered nutritive and are used in breads, curries. sweets and
conlecuonery. Poppy seeds contain upto 30 per cent of an edible oil. The oil is odourless
and posscsses a pleasant almond-like taste. In India, the oil is extracted by cold —pressing
the seed 1n 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
oif from the seeds 1s sweet and nutritious and is eaten by poor people.

Fenugreek

T'rigonella  foenum-graecum lLinn: English- Fenugreek; Hindi- Methi. Family-

Papilionaceae

It 15 a pauve of Southern Lurope and Asia, It 15 grown

mamly m Northern India. It 15 an annual legume with

white flowers and long slender peds with a prorounced

beak. The crop 1s sown in October-November. {t is

ready ro harvest in April

tses: The seeds are chieflv used as a condiment to
aur curries made of rice. pulse. flovr and meat. or as

The aromatic lcaves are

relish with unleavened bread.
used as vegetable. The seeds are carminative, 1onic and
anhrodisiac
6.5.% Spices and Condiments obtained
from Lichens
Parmelia
Parmelic  abessinica Kremp. Telugh-
Ruathipooveu. Family- Parmeliaceae
lhis 1s crustaceous lichen in rocky areas of

Bellary, Anantpur and Guddapah districts

m large quantities i the market and used

a
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as food material and condiment. It contains atranorin (1.1%), lecanoric (3.3%). salazinic

scid (0. 1-0.3 %) and 1solichemn (3.4%).

Parmelia tinctorum Despr. is foliose lichen commonly found in the plains of India and 1n
the Himalava on tree bark and rocks. It is commonly used in certain parts of South India
1s @ compenent of various foed preparations. [t contains-crude protein, 13.8: ether

cract. 6.0: isolichenin. 25.0: crude fibre, 13.4; and ash. 12.6%; calciuml, 728 mg;
ascorbic acid. 3.5mg and niboflavin 100 mg./100g.

U ses: The above mentioned lichens are used as spice and condiment.

6.6 SUMMARY

¢ India has ti'ﬁ{di-ti():*\ail}} been known for small scale industries.

» The African pencil cedar is found 1n mountainous areas and highlands, on rocky
cround. In Africa. it occurs at altitudes between 1.050 and 3.600 metres, but 18
mast common between 1,800 and 2,700 metres.

e The jamrosa oil is extracted from the highly aromatic jamrosa grass and used in
dhoop and aggarbatti.

s 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
making sport goods.

« Roots of horse-radish and Asfafetida are used as spices and condiments

» Shallot . onion . garlic turmeric . ginger ¢ic are under ground stems used as spices
and condiments

Bark of Cassia used as one of the most important and demanding spices obtained

o

[rom the bark.
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6.8 TERMINAL QUESTIONS

2ncept note on A

Irican pencil ceqar

Discuss the species used for aggarbatil and sport goods
Q3. Write a short note on DAlbergia sissoo
Q4. kxplain the spices and condiments obtained from roots
(3 Write down the spices and condiments obtained from bark.
> Wrile a concept note on the spices and condiments obtained from leaves and twigs of
Lae plants
Discuss the spices and condiments obtained from inflorescence and flower buds.

YD

8 Write a short note on Cardomom

wi

QOWrite short note on spices and condiments obtained from lichens

20 Fill in the blanks

—— ~eseveeieeo used in the manufacturing of pencils.

. The Regional Research Laboratory (RR1 } in Jammu has developed a new variety

of the jamrosa which is called. ..
-..products are used for making dhoop. agarbatti .

--...lchens are used as spice and condiment.

Lo Juniperus procera, it CN-3, iil. jamrosa. iv. . Parmelia inctorum)

Disclaimer:

‘he author  and the editor claim no originality for the work presented here. The

miormation has been collected from secondarv  source published on non-wood forest
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