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SOURCE VARIATION IN KATTHA AND CUTCH CONTENTS IN
KHAIR (ACACIA CATECHU WILLD.) IN SHIWALIK HILLS
OF PUNJAB

R.K. LUNA*, S.K. KAMBOJ** AND N.S. THAKUR***

ABSTRACT

To find out the source and within tree variations in kattha and cutch content, fifteen
sources of khair were studied in the Shiwalik area of Punjab. To study within tree
variation, kattha and cutch content was estimated taking samples from three different
positions i.e. L, (at breast height), L, (50 % of tree height) and L, (75% of tree height). Dry
kattha, cutch and total solid content varied significantly within sources as well as positions.
Maximum kattha (5.3 gm/100 gm of heartwood) was recorded in trees sampled from
Salari-III where as cutch content was maximum (7.6 gm/100 gm of heartwood) in trees
selected from Dhar source. The lower porticn (L,) had maximum kattha content of 6.025
gm/100 gm of heartwood. Out of fifteen sources, Salari-11], Seonk, Pallanpur and Mansoch
were found best with respect to kattha and cutch content.
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Introduction

Khair (Acacia catechu Willd.) is a
multi-purpose moderate-sized deciduous
tree found throughout the greater parts of
India except in very humid and temperate
regions. It is common in the sub-
Himalayan tract up to the Indus, eastwards
to Assam and throughout the peninsula,
particularly in the drier regions, ascending
up to 900 m and sometimes found at
1,200m above msl (Troup, 1921). The tree
is common in the Northern dry mixed
deciduous forests, dry deciduous scrub
forests and khair-sissoo forests in the
Shiwalik hills of Punjab.

It is amongst the principal tree species
commonly recommended for afforestation

Source variation, Khair, Acacia catechu, Kattha, Cutch, Shiwalik Hills,

programmes in the dry and frosty regions
for soil and water conservation as well as
production of wood, chiefly for
manufacturing cutch and kattha.

Though a valuable tree, yet only
sporadic studies have been done to find
out the variation in kattha and cutch
content in different regions and thereby to
select superior genotypes among the
populations. The yield of kattha from
heartwood varies considerably depending
upon the climate, locality and age of the
tree. Maximum yield of kattha is obtained
from trees felled in autumn or winter.
Trees that are gnarled or crooked are found
to give higher yield than straight stems
(Anon., 1970). Freshly felled trees are
reported to give higher kattha yield.
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Studies of Dobhal and Beri (1981) pointed
out that outturn of cutch obtained from a
given quantity of heartwood depends upon
the quantity of heartwood and the
efficiency of extraction process applied. The
yield of kattha may be anywhere between
3 to 10 per cent of weight of heartwood.
Heartwood containing more than 3 per
cent of kattha is generally regarded as
economically suitable material. The aim of
this study was therefore, to find out the
variations in kattha and cutch in different
sources in the outer-Himalayan hills and
select the best genotypes for further
multiplication by vegetative means to
establish clonal seed orchards.

Material and Methods

Fifteen sources of khair were
identified in the Shiwalik area of Punjab
in the December, 2004 after extensive
survey. In each source, three green
standing trees were marked for felling in
three different diameter classes in
Gurdaspur, Dasuya and Ropar Forest
Divisions. Geographical location, girth at
breast height and total tree height (m)
were recorded for all the trees separately
(Table 1). The stem was then cut into logs
of appropriate length depending upon the
general form of the .stem. Three cross
sectional discs of 2 cm thickness per tree,
one each from breast height (L)), 50 per
cent of tree length (L,) and 75 per cent of
tree length (L,) were taken with the help
of saw for determining bark, heartwood
and sapwood weight for individual
samples, and extraction of kattha, cutch
and total solid contents.

Bark, sapwood and heartwood weight : The
samples were first weighed separately with
bark intact, then after removing the bark
to find out the respective proportion.
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Total Solids Content : Extraction of 100
gm chips (1-2 mm) of heartwood with
distilled water used in the ratio of 1:3 was
carried out by boiling them in a pressure
cooker continuously for 30 minutes. This
was repeated three times by replacing the
decoction each time. The decoction

" obtained was then concentrated and

evaporated to dryness. The solids were
then dried to zero per cent moisture by
keeping it in oven at 60°C for 24 hours.

Kattha content : For each sample 200 gm
chips (1-2 mm thickness) were boiled
continuously for thirty minutes in a
pressure cooker with distilled water using
1:3 ratio. Three extractions were carried
out for each lot by replacing mother liquor
each time. The mother liquor (decoction)
collected form three boilings was filtered
to remove the wood pieces and was
concentrated with the care that
temperature did not rise above 70°C. The
concentration was practically continued till
density ranges between 1.07-1.10. The
concentrated material was kept over night
in refrigerator at 8°C which facilitated
crystallization of kattha. The crystallized
matter was then filtered under vacuum to
remove the remaining traces of mother
liquor from the crystals. The residue was
given two washings with 15 ml of ice cold
water and then it was dried under vacuum
to a constant weight.

Cutch content : The liquor obtained after
filtration of kattha was evaporated till it
formed a sticky paste. The material was
dried first at room temperature and then
in the oven at 60°C and the cutch
percentage was expressed in dry weight
basis.

The data of means for each parameter
for each locality were calculated and
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analysed statistically using randomized
block design.

Results and Discussion

Weight of disc : The weight of the disc
taken from three different positions from
sampled trees did not vary significantly
among different sources (Table 2).
However, the lower portion (L,) had
maximum weight, which was due to higher
girth at lower portion of the trees. The
variation in the over bark, under bark and
weight of bark at different portion of the
trees was due to the taper of the tree which
resulted in the difference (Table 2). The
weight of heartwood varied significantly
amongst the sources (Table 3). Maximum
(1.282 kg/disc) heartwood in the disc was
recorded in the trees sampled from
Pallanpur, which is attributed to the
maximum girth of these trees. The
proportion of the bark, sapwood and
heartwood in a tree depends upon locality
factors, age, diameter, general form and
other related characters. The relative
proportion of heartwood and sapwood also
varies within tree components. Hill (1952)
and Bosshard (1966) found that various
biochemical changes are responsibie for
conversion of sapwood into heartwood.
Hence, the locality factors favouring such
biochemical changes would naturally help
in the conversion of sapwood in to
heartwood and as such the trees growing
in different localities will vary in heartwood
percentage.

Dry Kattha content (gm/100 gm of
heartwood) : Dry kattha yield significantly
varied within various sources studied
(Table-4). Maximum dry kattha yield (5.302
gm/100 gm of heartwood) was recorded
from Salari-111, however, Dhar, Ghar badoli,
Seonk, Pallanpur, Monsooh, Katoli-I,

[Vol XVII, No 1

Katoli-II, and Salari-I were also statistically
at par. Dry kattha yield was minimum
(4.12 gm) from trees selected from Patoli
(Table 4), which was significantly lower as
compared to all other sources. Dry kattha
content significantly varied in different

- portion of the trees. The lower portion (L,)

had maximum (6.025 gm/ 100 gm of
heartwood) kattha content followed by
middle (L,) portion (4.18 gm/ 100 gm of
heartwood) and upper (L,) portion (3.48
gm/ 100 gm of heartwood) of stem.

Dry Cutch Content : The cutch content also
significantly varied amongst sources and
position of the disc from the tree (Table 4).
The trees selected from Dhar had.the
maximum (7.604 gm) cutch content,
however it was at par with Salari-I11, Seonk,
Pallanpur, Ghar Badoli, Monsooh and
Labbar. Whereas, tree sampled from Sukret
had significantly minimum (5.93 gm) cutch
content. The cutch content was significantly
higher in the lower portion of the trees
from all sources.

Dry mixture : The dry mixture content
followed the similar trend as observed for
kattha and cutch content (Table 4). The
variation in kattha, cutch and total mixture
content across different sources may be
ascribed to variation in locality factors,
site quality, and general form of trees and
density of other associated species. (Gupta
et al., 1979; Rather, 1983; Kumar, 1998).

The variation in kattha and cutch
content in different tree portions is due to
various chemical changes which are
responsible for formation of catechin in
khair tree and these changes become more
prominent with the increase in diameter
and age and are more pronounced in basal
portion of stem compared to upper portion
of stem (Hill, 1952, Bosshard, 1966; Kumar,
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Table 3
Weight of sapwood and heartwood of disc at different positions
Source | Source Weight of sapwood (kg) Weight of heartwood (kg)
No.
Disc position Disc position

L, L, L, Mean L, L, L, Mean
1 Sukret 0.403 0.287 0.227 0.306 1.023 0.649 0.251 0.641
2 Salari-1 0.356 0.293 0.224 0.291 0.517 0.231 0.132 0.293
3 Salari-11 0.349 0.286 0.404 0.346 0.445 0.339 0.128 0.304
4 Salari-II1 0.299 0.313 0.231 0.281 0.672 0.379 0.425 0.492
5 Dhar 0.361 0.296 0.363 0.340 1.045 0.596 0.379 0.673
6 Katoli-I 0.396 0.392 0.185 0.324 0.874 0.725 0.217 0.606
7 Katoli-II 1.301 0.377 0.332 0.670 0.669 0.324 0.274 0.522
8 Patoli 0.196 0.184 0.204 0.195 0378 0.399 0.191 0.323
9 Labbar 0.656 0418 0.172 0.415 1.628 0.429 0.592 0.883
10 Mansooh 0.580 0.395 0.324 0.433 0.737 0.610 0.366 0.571
11 Doong 0.786 0.489 0.369 0.548 1.999 0.941 0.380 1.107
12 Ghar Badoli 0.679 0.424 0.303 0.469 1.307 0.433 0.174 0.638
13 Dunera 0.603 0.525 0.174 0.434 1.013 0.414 0.114 0.552
14  Seonk 0.552 0.416 0.317 0.428 1.644 0.715 0.256 0.872
15 Pallanpur 0.771 0.338 0.273 0.461 2.745 0.717 0.383 1.282
Mean 0.552 0.362 0.273 1.121 0.547 0.284
CD 0.05
Source NS 0.55
Position 0.12 0.24
SxP NS NS

1998; Karnik et al., 1965; Jain, 1980). In .

the present study higher kattha content
was recorded in the lower portion of
sampled tree in all the sources.

Conclusion

The kattha content was higher in

the trees selected from Salari-III site,
out of 15 sources. However sources
namely Seonk, Pallanpur and Mansooch
were statistically at par with Salari-III,
therefore for seed collection, seed
orchard establishment and ftree
improvement programme, selection
from these sources should be preferred.



95

techu...

ia ca

in Khair (Acaci

kattha and cutch contents

ion in

20091 Source variat

SN SN SN dxs
690 8¢°0 620 UOTSOJ
£8°1 980 S9°0 301n0g
§00ao
88’8 69'TT 98¢l 30v'S  SL89  LER'L 8%'c 918V 9209 UBa\
G9¢T 8% 0T GLZ1 ELPT  agy), 0699 0S¢L. 1928 612°G 06L°€ 00¥'S L9%Q Jndueyjeq qr
9021 980T SLIT  OI'%I 980°L €v¢'9  L30L gev’L (41 g0T'y 00L% €929 Juoeg 14!
98°0T ¥$¢'8 LETT 86T €29 €99y 8099 LPPL 829 06S'e " €9L¥ 0€¢s°g eraun(y 1318
PICT  P90T L1221 29€T 0%69 L0€9 LZ8'9 L89'L 1029 088y 0P8 €£6'¢ lopeg Jeyn ¢l
SO'IT  0L'8 88°0T LS€T 12999 0g¥r's gL89 €982 86’y 08¢’ €09V O1L¢ 8uoo(q 1T
96'TT 998 ¢8CT  OFV¥PL 2689 LLT'S LVl  €L08 L90°g €8%'¢ 068G 13€9 qoosuep (U8
0C'IT 08°L 98Tl e¥v1 1689 L96'Y L1269 08L8 60€°% LEB'E LEV'Y €99°¢G Jdeqqe] 6
9901 10'% §¢°0T IT%I 6889 LISV 09€9 OF1'8 12T'¥% L6¥'E €68'¢ £L6'S royed 8
06°0T 998 6601 SOEL %EZ9 €80°S 029 o0ggL 999y 8L9'E 839F% 00L¢G I1-1oyeyy L
ST'IT  86°2 GE'2T  ¥OST 0529 £8¥'v GITL goT'L LL8'¥ 00%'s  0¥2'S¢ 0689 I-1[07e3] 9
8921 PTOT LLTT %IST  $09°L €899 80%'L 128’8 6L0°G 099°'8 29¢'S 0129 Teyq g
09'2T 8L6 GO'BT  L9PT  86T°L €3L'S L6V'L €L88 G08'S €S0y 899G 0089 I11-Lrefeg 14
ST'IT  €g'L 68°0T P$2ST 1L£99 00L% 0IL9 0098 919'% L3 LLTY €¥L9 II-wrepeg g
01T 096 LYIT 99T 9669 LYL'S  LEL'9  EIL9 608'% 098’8 0S2% 0£8'S I-urefeg 9
¢G0T, 98°L T9°0T 082l 6269 88L'Y 2099  L¥S9 £62Y 0€T’'S  000% QSL'S g T
we | 1 | g T |usel 1 “1 R ueay B T | "M
uonsod oSy , uorgtsod asi(y uorytsod asi(]
poomireay jo poomiaeay jo poomireayy jo "ON
w3 OOT/IMIXIM Jo JySiem A1 ws 00T/42nY Jo WyBtem L1 w3 00T/eYyey Jo JyStem A1 901n0g | a01m0g

P1214 Y9310 puw vY1DY U0 UoISOd PUD 9241108 Jo 1004f77

¥ 21qel



96 Annals of Forestry [Vol XVII, No 1

References

Anon. 1970. Indian Forest Utilization, Controller of Publications, Gol, Delhi. 1 : 460,

Bosshard, H.H. 1966. Notes on the biology of heartwood formation. News Bull. Intl. Soc. Wood
Botanists, 2: 11-14. ’

Dobhal, N.P. and Beri, R.M. 1981. A note on the kattha content of Acacia catechu Willd. growing
in thick and open forest. Indian Fgrester, 107 (4) : 252-254.

Gupta, R., Agarwal, M., and Baslas, B.K. 1979. Studies on the effect of wood moisture on the
recovery of kattha from Acacia catechu. Proc. Symp. Production and Utilization of
Forest Products. CSIR, Jammu. 1 : 243-244,

Hill, A F. 1952. Economic Botany : A text book of useful plant products. McGraw Hill Book Co.,
New York. pp. 128.

Jain, P.P. 1980. A note on production of kattha and cutch in India. Indian Forester, 106 (8): 563-
573

Karnik, G.M., Sharma, O.P. and Dobhal, N.P. 1965. Pilot plant production of kattha and cutch
from khair tree (Acacia catechu Willd.} Indian Forester, 91 (11): 778-780.

Kumar, S. 1998. Studies on biomass and kattha yield estimation in khair (Acacia catechu Willd.)
in Himachal Pradesh. Ph.D. Thesis, UHF-Nauni, Solan (H.P.). 170 pp.

Rather, M.S. 1983. Growth rate and variation studies on kattha and cutch contents in different
parts of khair (Acacia catechu Willd.) trees in Jammu and Kashmir state. M.Sc.
Thesis, UHF-Nauni, Solan (H.P.).

Troup, R.S. 1921. The Silviculture of Indian Trees (rev. edn.). Clarendon Press, Oxford. Vol. II.



