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1 am dlncud to rornrd rcr th. iz:tonns on of the -
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of the Tmnixy oantareneé conv«med by the Gove ment of india
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Dehra Dun on tlu 14%): amd lﬁth Auguzt 19!.7
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in heavy type snd the Go rnment of Indu deuiro to call ycmr 2

attention to some of these whi ch a.n of upocinl mpartmu ~

in connecti the m:nedie;ta -uppxy of Iéathor fear 4 N
rnuu.irmcms of the British and Alls,ed Amin, md to ctrtdﬂ

vation of m sbo d bo gmhﬂﬂnu nif-hout
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waste lands and as an agricultural Crop under the c‘érﬂrol -
of the Departments concerned. . The Conference tmpha.':'u‘;d in
particular the necesaity of taking immediate steps for seed
collection of tarwad. it may e explained that tarwad bark
is the orineipal tanning material used throughout the %adras
and Bombay Preecidencies in the production of rough-tanned e
cowhides of whien the whole available uupply’ is being shippegdd
to the Sritish. war Gffice under arrangements made by the -
Indign Munitions Boara. These rough-tanned dowhides are the
Principal source of supply for Upper leather for boots for
Hhe British and Allied Armies. while ‘otnes tanning materials
are being exploited ana oxgerimented with as substitutes for
tarwed in the production of upper leather terwad is ung will
remuin the most yaluable tanning material for this purpese, at
any rate in;Southern India. . is the greatly increased demand
of the. past two Jears and the demand expected in the coming -
year are likely to make serious inroads dn' the available -
supplies, it is most important, not only for present war pure
poses but for the future of rough-tanning in India, to ‘take -
8teps as early as possible to give effect to the Co’nference'a
recomnendations. :

i am directed to draw special attention to the sugges-
tion of the Conference that the Hadran. Government should so -
L far as possible introduce control of tarwad supplies similar -

to that adopted in Bombay , The .Government of Bombay, while
adhering to the ordinary method of giving out leases to con.
tractors for the collection of Yarwad, have been able to -
arrafge through their district and forest officers ‘that all
supplies of the bark are despatoned to the Assistant Controller
for Hides at Bombay,. who arranges in agreement with §he bark - ;
brokers and tamners for the distribution of the bark to the -
latter at prices based on the actual quality and condition of

the bark arriving. The Government of lndinvroeogniu that in

the ifadras Presidency conditions are more complicated oin'.ng -

to the tmorin;bcm‘ Scattered over many districts indtead -
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of being located in one area as in Sombay, but they hope -

‘that the Government of Madras may be able in collaboration

with the Assistant Controller for }ides at iadras and the -

War Uffice Hepresentative, who ars beling instructed to give

all assistance in their power, %o work out _aome' effective -

system of control.

" “he result of the Bombay arrangement has been not -
only that larger supplies are now fortheoming vut that prices
for tarwad are from Rs.7/8 to Rs.16/- per palla Sf 240 1bs.,
compared with the Madras price of from Rs.25/ to 40/ - per
50C 1bs., and the latter prices are only with difficulty being

maintained by bringing pressure to bhear on the tannihg bark -

“merchunts in Madras and by rigorously prbhi’uitin& the tanning

of skins and export of Xummk tanned skins. :

The suggestion that other mate-rial than tarwad should

be used for gresn manure is also important, since it is under-
stood tnat very larga,&unmitiu of tarwad are used up in this
way and that substitutes could probably be found. I am direct-
ed to invite the attention of His Ixcellency in Council to - :
this suggestion.

4% Another recommendation of importance is that on page 3,
regarding the possibllity of increassing the supply of tanning
mt‘erial‘ by wmeans of plantations along canals and railways.

) The Government of Indin consideér that in the interests of the

large ga:ining industry at Cawnpore, which depends mainly on
babual bark, the suggestion of the Conference that babul should

be grown along canals and railways in the neighbourhood of -

Cawnpore deserves attention. The Government of India agres - |

with the Conference that in Southern India efforts to develop

cultivation of tanning materials along canals and railways - .

might be devoted specially to tarwad.

5. 1 am directed to invite your attention also to the re-

i
o

cognendation on page 5 of the Pruceedings of the Conference -

that in giving out new contracts or lesses for collection of

PR LY

myrabolams (Terminalia Chebula) it is desirable under present
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conditions that Government should reserve to itself the right

of purchasing the outturn at fixed prices. This suggestion is
made in view of the pouibility of the Home Government desiring
a closer controi of outturn end prices of myrabolsms, eince the
British tunners at the present time require the mmle‘o[ the -

however
indlian Bupplie' of this erticle. 4t present/the (iovernment of

*} India have adopted th. policy of leaving the myrabolam export

trade ta be aonducted thmugl., the sréinary bueiness channels,

the Ministry of Shipping in ingland arranging for priority in

regard to freighnt for a cert .in quantity monthly.

Sa. i =@ to invite your attention aleo X to the suggestion

on page 3 that expsrimont-) in regard to the use of gassia fis-

| gula in mixture with tarward ‘should be carried out at the -
¥adras School of Tanning. 1% i@ desirable that Government -

ghonld be in a éositiun to advise tanners regarding the use of

this bark in the production of upper leather, in order to re-
1ieve tne strain upon tarwad supplies.
6. A numoer of the reraining recommendations of the Confe=-
rence depend upen the results of further research which is -
peing carried out at the Goverament Tannin Research Factory at,
gaidar and at the Government Tannery, Allshabad. For instance
the suggestion %o instsl a2 plant at Kheri or Singhbhum for the
extraction of powder from Sal vark depends on the results of -
é the cxperimentu no' in progress, the result of which will e
communicated in due course. 'ha recomuendation regarding a
uniform dofinition and a uniform railway rate for tanstuffs is
being comidsred by the Indinn mnitionl Board in eorrespond-

ance with the Bd.uwu_n conocrn-d. ; 5 /

1 have stc., / :
R. A. Mant,
Secretary.

e’




Proceedings of the Tanning Conference convened by the Government of India in
connection with the supply of tanning materials by the Forest Department
and the tannin industry generally, which assembled in the Forest Research
Institute at Dehra Dun on the 14th August 1917. .

The Conference convened by the Government of Tndia in connection with the
supply of tanning materials. by the Forest Department and the tannin industry
generally assembled in the Forest Research Institute at Dehra Dun on the 14th
anstant. The following were present:—

PRESIDENT :
G. 8. Harm, Esq., CLE, Inspector-General of Forests.
MEMBERS :

B. B. Osmaston, Esq., President, Forest Research Institute and College.

CoronEL F. C. Lave, RA., Superintendent, Government Harness and
Saddlery Factory, Cawnpore.

R. G. Marr1ort, Hsq., Deputy Conservator of Forests, United Provinces.

R. M. WiLLiAuson, Esq., Conservator of Forests, Eastern Circle, United
Provinces.

P. M. Lusuiveroy, Bsq., Conservator of Forests, Southern Circle, Madras.
J. A. Preroy, Bsq., Tannin Expert to the Government of India.

P. H. CLUTTERBUCK, Esq., Chief Conservator of Forests, United Provinces.
M. Hirr, Esq., Chief Conservator of Forests, Central Provinces.

BaBy KANATYA Lar, Forest Officer, Panna State.

Purax SiNeE, Esq., Chemical Adviser to the Forest Research Institute.
R. D. RicamoxnD, Esq., Deputy Conservator of Forests, Madras.

R. B. MarspeN, Hsq., Sylviculturist. LR

J. W. HenDERSON, Esq., War Office Leather Expert.

R. S. PEARSON, Esq., Forest Economist.

H. H. Haines, Esq., Conservator of Forests, Bihar and Orissa.

W. A. Fravmours, Esq., Managing Director, Esociet, Maihar.

A. C. McWaTTERs, Esq., 1.C.S., Controller of Hides and Wool.

BABU SHAM SUNDAR BHARGAVA, Jubbulpore.

R. 8. Trouve, Esq., Controller of Timber Supplies.

H. G. BILLst, Esq., Conservator of Forests, Western Circle, United
Provinces, (Secretary). y

The Inspector-General of Forests opened the proceedings by summarising
generally the objects of the Conference, among the most important of which were
to interest the Forest Department as a whole in the industry and its possibilities,
and to consider the best methods of the collection and despatch of tanning mate-
vials. He expressed regret at the unavoidable absence of Sir Thomas Holland,
President of the Indian Munitions Board, who at the last moment was prevented
from attending by urgent business. .

The Conference then proceeded to consider the papers prepared by Messrs.
Marsden, Marriott, Pilgrim, Fraymouth and Puran Singh, which are printed as
‘appendices to these proceedings.

2. Mr. Marsden’s paper on the sylviculture of the various species concerned

*Appendix I. was first considered. *
SSR&A
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Taking the first of these species Anogeissus latifolia (dhaura_or baldli), Mr.
Marsden detailed the most recent results of his investigations. He * referred to
the difficulty so far experienced in the artificial germination of the seed and stated
that as regards shoot production pollarding appeared to be more satisfactory than
coppicing and gave the best results if carried out at a hslght of not }ess than 5 feet
from the ground. The best pollards were trees from 15" to 20" in girth. Pollard-
ing should be carried out before May. Mz, Fraymouth then explained the tanning
uses of the leaves and the twig bark with special reference t0 the preparation of
sumach. He exhibited specimens of the leaves at various stages of their develop-
ment and 6f the sumach prepared from them and explained how they varied  in
tanning content. As regards the sumach he stated that his material ran from 20
t0 30 per cent. in tanning content and commanded a fair sale in England before
freight became prohibitive. He asserted that the commercial success of this
sumach was more advanced than that of any of the récently investigated jungle
tans, that it should be possible to deliver it I Lo_ndon m peace time at four
shillings per cwt. as compared with 10 to 12 shillings, the ordinary price of
Ttalian sumach, assuming pre-war freights. He stated that sumach was mainly
of use in mixbure with other tanning agents as a hleacher and finisher.

M. Henderson informed the Conference that the demand for sumach in.
England was very large and that a sample of Mr. Fraymouth’s preparation had been
sent home to-the War Office.

On the evidence produced the Conference came to the conclusion that
the prospects of successfully developing the utilization of this tan stuff were
encouraging. The Forest Officers present agreed that the quantity available in the
forests is practically unlimited.

Mr. Marriott pointed out that the present collecting season in Northern
Tndia was short, bemng limited from May to the break of the rains, and that in the
event of a very large demand arising it would be ‘necessary to introduce some:
method of artificial drying in order to.render possible collection during the Tains.

With regard to the occurrence and  available supply of the species, Mr.
TLushington testified to its prevalence in Madras in localities comparatively
accessible and Mr. Hisher to its common occurrence in the Panch Mahals and
Nasik districts of the Bombay Presidency. Mr. Williamson added that in Central
Tndia the supplies were very large indeed, mainlyin zemindaries and Native States,
but considered that owing to the increasing value of the timber for various purposes,
such as axe handles, tool shafts, efc., it should not be worked for tanning mate-
rials when capable of growingto large size. This view was generally supported..
M. Fraymouth pointed out that sumach was economically exploitable within
a distance of 400.to 500 miles by rail, with a 20-mile road carriage, from tanning
centres in India. 5

The Conference nofed that in addition the twig, bark and old leaves were valu=
able tanning agents, that all three products of the tree can be collected by the
same agency, and that bark from the main stem should enly be collected wher
the tree is felled.

3. The next species considered was the dcacia Arabica.

Mr. McWatters informed the Conference that as only half tanned Ieather
is exported to England, leather tanned with babul had been ruled out by the
Munitions Board for Home purposes. Colonel Lane stated that there would
always be a large demand for habul bark in Northern India and that in his tannery
it was used with myrabolans in the proportion of two to one. He added that
before it becomes necessary to consider the question of a substitute, the tanneries
i Northern India will be able and indeed obliged to obtain babul bark from
places hitherto considered outside exploitable limits. :

In this connection Mr. Marsden suggested the cultivation of babul in planta~

tions along canal banks. He estimated that after allowing a sufficient width fox
the production of shade trees there were some 7,000 acres available on the Ganges
Canal alone. He added that if these plantations were formed skilled assistance
for tending and inspection would be essential.

q

2

Mr. Lushington stated that there was no sale for babul in Madras where the harls
was not appreciated as a tanning agent though large quantities were available.
Mr. Fisher stated that an annual supply of about 2,250 tons could be obtained from
the ‘Sind forests. The Conference was given to understand that this was not
required for war purposes. :

The Conference was of opinion that the possibility of increasing the supply
of tanning materials by means of plantations along canals and railways should be
brought to the notice of Government. It was considered probable that babul might
be usefully grown in this way in the neighbourhood of Cawnpore and Cassia
auriculata in Southern India and Bombay.

4. As rvegards Lagerstramia parviflora, Mr. Fraymouth stated that the barle
produced good leather, but that asit had so far only been obtainable in long strips
which packed badly, it was.not likely to be acceptable to tanners. Mr. Marriott
thought that improved methods of collection might perhaps make it more suitable,

5. The Conference then proceeded to consider Cassia awriculata, tarwad, the
bark of which is unrivalled for the production of half-tanned leather. Mr.
McWatters stated that from the point of view of the Munitions Board the main
essential was to obtain a larger outturn and an increase in the control exercised
by Government over the collection and disposal of thisoutturn. In this connection
Mir. Lushington stated that the species was very largely used in Madras by cultiva-
tors for green manure for their fields, and that if this practice could be stopped the
outturn could be practically doubled. He added that in most places there were
plenty of substitutes available for manwial purposes. He stated also that the
plant was not very common in reserved forests, but occurred mainly in open
Tands and that it could be cultivated quite easily on dry soils.

e showed that for the Central Circle, Madras, the revenue derived from leases
given for the collection of tarwad in the years 1912-13 to 1916-17 was as follows .—

Rs.
1912-13 S ba o & 3k 55 1,77,400
1913-14 a5 54 3 5o o9 o 2,117,293
1914-15 “ S 5o o a a4 1,61,769
- 1915-16 £ i 5o & 5o oo 2,34,601
1916-17 o o bo 5 G S 2,719,814

‘He noted that the bark was not usually collected till the plant was three years
old, as earlier collection was found to be economically unsound.

My, Lushington also stated that Cassia fistula was commonly used in Madras
in mixture with tarwad and raised the question of the percentage of the former
admissible. Mr. Fraymouth expressed his opinion that up to 4xd of Cassia fistula
might be used with safety.

The Conference considered that experiments in this connection should be carried
out both at Maihar and at the Madras School of Tanning.

Mr. Tisher explained that in Bombay also the species oceurred mainly outside
reserved forests and added that the outturn of the Bombay Presidency was now
under complete Government control. He said that since the war began the demand
for this bark had increased enormously and instanced that the value of leases for
collection in the Nasile district had risen from about Rs. 750 in pre-war years to
Rs. 20,361 in the current year and that in the pasture forests of two Nasik talugas,
the Revenue authorities had recently realised Rs. 12,000 for a three-year lease. He
estimated the cost of delivery on the line of rail, excluding the price of leases, at
from Rs. 30 to Rs. 50 per ton. He was of opinion that the outturn could be largely
increased by artificial cultivation as the spetieswould almosb certainly thrive well on
poor soils. - . \ ~

. Mossrs. McWatters and Henderson laid great stress.on the paramount import-
ance of increasing the supply of {arwad for waxr purposes. Mr. Henderson stated
that the present high price of tarwad, in Madras was almost entirely due to the
operations of uncontrolled contractors and considered that Government control of
the outburn was of the very greatest importance. e estimated that if such control

b
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was exercised and the bark sold to the tanners at Rs. 8-6-0 per maund, a price far
below present rates, the result would be as follows :—

Export 7,000 bales of half tanned leather per month, each weighing 600 1bs.,
each pound of leather requiring 3 Ibs. of bark=1,54,000 maunds of
bark per month, of which he estimated— ?

Mds.

From Native States o 5 s oo 4095 =61,600

From Madras Presidency L 5 S 6056 =92,400

Rs. A o
Cost of collection per maund Rs. 1-5-0, but to cover special

cases, say .. = e 2 4 e 112 0
Rail freight .. o 040
Profit to collecting contractor 0 6 0
Total 2 6 0
Sale rate 3 6 0
Profit to Government .. o EH00

Monthly profit on 92,400 mds. = Rs. 92,400 or Rs. 11,08,800 per annum.

The Conference resolved that both for war purposes and in the interests of the
future of the rough tanning industry in India, the most important immediate steps
to be taken are to increase the supply‘0i tarwad and to place this supply under
Government control. It is recommended that this matter be brought to the notice

~of the Local Governments concerned with a view to immediate action. In particu=
lar it is suggested that the Madras Government should so far as possible introduce
control on lines similar to those adopted in Bombay and that as regards the in=
crease in the supply its attention should be drawn to the possibility of other
material being used for green manure. z

The Conferepce was of opinion also that artificial cultivation of tarwad should
be undertaken without delay both on waste lands and as an agricultural crop under
the control of the Departments concerned. In this connection the Conference
desired to emphasize the necessity of taking immediate steps for seed collection.

6. In connection with Phyllanthus emblice M. Fraymouth stated that he
looked upon the twig bark from pollard shoots as an extremely valuable material
in admixture with other tanning agents as a possible substitute for tarwad, He
added that it was unlikely to be of much value, used by itself, and that it Waé only

of importance where fariad was unobtainable, Its Ppresent price was about one
quarter that of tarwad.

7. Referving to Terminalia Arjuna it w.

: as noted that this species was -
ratively common on the banks of streams t - Tadia

hroughout the central parts of Tndia,
Mz. Fraymouth exhibited an implement with which th i
M. ) ) d e bark of the :
which is the chief part that has tannin value, could be removed Withrsfll::ni;#gn ;
to the cambium and remarked that the future of this bark depended on the ]pr?j

gress made in sole tanning in India. Tt was useless as a half t: i
0 sole S useless an an -
cular value in mixture. el

8. In discussing myrabolans, the' well known fruit of 7
Mr. Fraymouth remarked that in his opinion the Roygst Departm
its proper share of the value of this important t :
out by the representatives of Bombay, the Centr:
that only a very small proportion of the outtu
and that as the forest areas producing it wer
lands it was almost impossible to arrange for c
to contractors. = As regards the possibility of ir
the Conference generally was of opinion that
but Mr. Lushington stated that there were
Madras. Mr. Troup added a similar remark
that so far as is known at present the tannin
ig low.

erminalio Chebula,
: ent was not getting
anning agent ; but it was pointed
al Provinces and Bihar and Orissa,
n came from Government forests
e inextricably mixed with private
ollecnlon otherwise than by leasing
1creasing the supply of myraholans
nothing very much could be done ;
such possibilities in some parts of
with regard to Burma, but noted
content of the Burma myraholan

@
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. _The Conference considered that further research should take place as to the
possible utility of the fruits of other Terminalias, Terminalia beletica, Terminalia
tomentosa, etc, &

Mz. Fisher informed the Conference that he had been requested by the Govern-
ment of Bombay to raise the question of pre-emption clauses in contracts for the
collection of myrabolans.
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The Conference was of opinion that if contracts or leases were given for the
collection of this product it was desirable under present conditions that Govern=
ment should reserve to itself the right of purchasing the outturn at fixed prices.

9. Mr. Fraymouth then drew attention to the probable suitability for the
production of half tanned leather of the fruit of Zyziphus Xylopyra and the leaves
of Carissa spinarum and said that the former was very quick in its.action. He
admitted, however, that the use of these two materials was still in the experi-
mental stage and that the leather produced had not yet been passed as suitable
by the War Office Expert.

10. The question® of the requirements of the Allahabad Tannery during the
next collecting season was then discussed.
Mr. Marriott urged that the amount of
the various products required and the prices to be paid for the same should
be notified as soon as possible. To this Messrs. McWatters and Fraymouth
agreed and the latter stated that the quantity necessary would be about 2,00,000
maunds.

*Appendix T

After some discussion it was agreed that the requirements could be met from

the United Provinces, the Central Provinces and through the agency of Esociet

Limited, but it was noted that the collection of tan stuffs might be very seriously
interfered with as regards labour owing to the large demand  for hay for
military purposes, which would have tobe obtained from more or less the same
localities as the tanning materials.

It was agreed that the services of a Forest Officer would again be required

1o supervise the collection of tan stuffs and, in order that the Allahabad Tannery

should be run on a commetcial basis, that a reasonable royalty should be charg-

edi .

11. The Conference then passed on to consider Mr. Pilgrim’s paperf.  This

# heing somewhat technical discussion was

{eppenda L confined to remarks by Messts. Puran

Singh, Pilgrim and Traymouth, on the inﬂuence, harmful or otherwise, of the
presence of non-tannins in tanning materials, ;

’ was next considered. Ile referred to a few

s alterations and additions . rendered neces-

Senoiz By sary by the results of recent research,

noting the possibilities of the fruit of Terminalia A_?ju,narii collected in a greﬁn

state, and mentioning the probable value of the fruits of Zyzuphus Xyla]?yra.‘ e

referred also to the possibilities of the extended use of sal barl and pointed out

that the bulk of the bark was a troublesome factor and its tannin content very

variable, ranging from 2 per cent. to 22 per cent.

He then explained that he had recently hit upon & method of milling the
bark which * sepfrated it into a wool and a fine powder, the latter gonltallol1u_l1g
almost all the tannin and being only one-seventh of the bulk of the original bar! 1(;
He added that the powder so far produced _contamed from 12 to 15 per CSH :
of tannin and was very satisfactory in its action. He suggested that this p;ovess
could be carried out in the forests, the apparatus required being an orh .gl':rg
portable engine and boiler, a dismtegrator and a rotary sieve. H(;l exhibite
specimens of this sal powder and of a similar powder obtained from & efoomm_on
creeper Baulinia Vaklii, which contained about, 12 to 13 per cent. (()1 ]t;a,nmné
He estimated the cost of a small portable plant at about Rs. 5,000 an t e cos
of milling at from half to one anna per maund.

Conference agreed that if the powder so obtail}ed from sal bark proved
to beT: :atisfactory fanﬁing agent it might be advisable to instal a plant of the nature
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indicated in. a suitable locality, Kheri and Singhbhum being mentioned. It was
considered- also that other common fibrous barks might be experimented with by
this methed which it is understoed is being tried on a fairly large scale at the
Forest Products Laboratory, Wisconsin, U. S.

13. Mr. Pilgrim then shewed the members of the Conference a few simple
experiments by which Forest Officers could obtain a rough idea of the presence
of tannin in any material by the use of the Iron Alum test.

He also indicated the correct method of taking samples for analysis, laying
stress on the great importance of this.

14. Mr. Puran Singh then read his paper* criticising some of the views pub

; =V # forg'md by Mr. Fraymouth. The latter

dermee replied shortly and explained that while

he agreed that extracts might ultimately be of great importance he held that their
preparation at present was not within the region of practical polifics.

After some discussion on future policy in this connection it was agreed that
until the war was over the business of the Forest Department and of the Govern=
ment Tanning Experts was to supply the tanning materials required for the produc=
tion of leather suitable for war purposes. .

M. Fraymouth assured the Conference that research as regards the prepara-
tion of extracts would be continued at Maihar.
al of Forests, referring to page 8 of Mr. Fraymouth’s
ded to mean that research into the possible value
of all forest tannin yielding materials should be permanently located at Maihar
after the conclusion of the agreement come to between Government and the Esociet,
Company. Mr. Fraymouth stated that this was not the case and that his sugges-
tions referred only to present arrangements. :

16. Mr. McWatters drew attention to Mr. Fraymouth’s note regarding railway
freight.

The Conference agreed as to the great importance of having a uniform defi-
nition for railway fariff purposes to cover all classes of tan stuffs, .w1th a
universal wagon mile rate, not only from station to station on the same line but

vid any junction to another systen.

15. The Inspector-Gener:
note, asked whether this was inten

G. S. HART,

Inspector General of Forests.
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APPENDIX I.

Note on the Silviculturé of Tannin: i : )
lvic 3 =producing Trees by Mr.R. E.
Silviculturist, Forest Research Institute, Deh’;a D:m. Tl

ANOGEISSUS LATIFOLIA.

The leaves turn a coppery-red to reddish-hrows i
= ] 1 ldish- 1 about, November, and in the cold
:}]:: g::::;;i‘:iry ]cogspxcuov?l Anth their deep-red foliage ; they fall chiefly ;C%Ebiiis:yn
T ng leafless until April-May, when the new foliage appears. The insieni :
1g‘;]een15111—5'3110'“' ﬁov:’Prs, in small globose heads, appear May to Siptesgxer. accord?n;;ntsolglzéi(;i‘:’:'t
h ohsma ldry mdghlscent frum., crowded inglobose heads, are 15"—25" in diameter, comprnssea“
with a narrow wing on each side, yellowish-brown, fairly hard. About 3,500 \veiéh one oil'mc‘e,

u

They ripen December—March, fall soon after ripening, and may be found scattered all over the .

ground, round the trees, from February-March onwards.

The tree seeds in great volume, a & il
: ds >, apparently every year, but the fertility of the seed i 1)
very poor. - Fertility tests can probably best be carried out on shaded, well raisedie:ndm::;ﬁz

beds of luose sand and gravel, as explained below.

The tree is a decided light-demander, though it ean stand " slight amount of shade in early Silvieultural
charaeters.

youth. Although it grows in dvy types of forest it is sensitive to dro
i YEEYRes: g ught, and suffered
in the abnormal droughts of 1899-1900 in the Indian Peninsula, and ofgl9.07ﬂl9058uiner(§ﬁd‘i‘1“fci§

the dry years from 1911 to 1914 in Jodhpur many young coppice shoots died back and the stools,

did not reccver. As regards its susceptibility to frost, Brandis notes that it was inj

des:l in Partabgarh. Seedlings suffer & little from fross in the nursery, b\:t t’;xsel(rll?}.‘xlnr:iaisg gx‘;%
serious and extends only to wilting of leaves. Tt may be found ﬂmirishing in grass?covered
frpsty_ b]m'\ks, where tender species could not exist ; for example on the flat land fringing thi
Siyalik '.[:Illls, along with other frost-hardy species such as S permunm I 'g" i
dalbgrgzmdcs, and Acacia Catechu ; it cannot therefore be cousidered as a Very ﬁ‘ost-:ender-
species. Its companions in Central India are—

Boswellia serrata, El]/:‘hf‘iﬂ:'h Stephegyne, Acacia Catechu, Terminalia tomenlosa, Diospyros,
Garuga pinnata, Bauhinia, and Cocilospermum gossypinm. 4

In this locality it suffers considerably from browsing ; but in general it suffers less from this.
form of damage than many other species, even goats not being partial to it. It suffers from
fire, and in severely burat areas it becomes gnarled and hollow. It produces rout-suckers.
It coppices and pollards well in most localitizs. ~But in experiments earried out in North Chanda,

- Central Provinces, in 1909, only 16 per cent, of trees pollarded produced shoots, while in the case

of trees coppiced in different months, the percentage of stools which produced coppice shoots
was ag follows —

Per cent,
(1) April o 0 . . . . . . 92
(2) May e . . e . < e s 100
(8) June ‘.. e < & e o A il s0)
(4) July Tk 5 o = o B & % 50
(5) August .. A o & 2 5 o NGl
(B) September 5 o5 o 5 < T SNl

This indicates that coppicing in the rains 1s to be deprecated. In North Khandesh, Bombay,
in 1903, the percentage of felled trees which yielded coppice shoots was 60, the number of shoots
per stool varying from 2 to 7,

The natural reproduction of this tree is not yet fully understood, Seedlings come up Natural
naturully, often in abundancc, on newly exposed, well-drained ground, on stony hillsides, on reproduction.

land slips, on abandoned cultivation, on open grassy areas, as well as on alluvial ground,
Reproduction is always best, however, where drainage is perfect, dense groups of saplings appear-
ing on the well-drained slopes of hills and on sandy or gravel soils.  The tree is found typically
at the base of hills, on the ¢6lus af the junction of hill with plain, Light is undcubtedly an
important, factor’in the establishment of natural reproduction, which is often plentiful in vpen

. gaps and bare places, but the Bombay experiments' described helow indicate that shade and

moisture are favourable to successful germination. Absence of weed growth is undoubtedly

beneficial, and it is worthy of note that good reproduction has heen cbserved to spring up on

burnt areas, though its ultimate establisl 18 f d by protection from fire and excessive
grazing. The want of fertility of the seed doesnot accord with the fact that reproduction often

springs up in dense masses on well-drained hillsides, and Mr. R. S. Pearson bas advanced

sa the:ry to explain this fact, Having noticed in the Panch Mahals that reproduction appeared
TR&A
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m even-aged masses differing from each other by definite intervals of years a3 determined by
connting Tings on cut seedings and saplings, he ascertained that the yeazs in }\’hlch reproduction
tuok place were those following on years of deficient raiufall. He surmxsedw’tl.lewefom that
whereas under normal conditions fhe tree produces no fertile seed, the production of fertile
seed is stimulated by years of drought. Mu. A. K. Desai notes that scedlings sprang up in great
abundance on flat grass-covered eround in the Panch Mahals as a result of the opening out of the
forests by the oval of deud timber, killed by the drought of 1899-190¢. If Mr. Pearson’s
theory is correct, the production of fertile seed asa result of the drougkt might be considered
to be the main factor which induced this reproduction.

M. H. Tireman remarks on the profuse reproduction of Anogzissus which sprir_1gs up in the
Coorg Forests on the removal, after burning, of the dense growth of Lantana which infests them.
The germination of the seed is evidently favouted by the clean, bare soil under the Lantana,
and the rapid growth of the seedlings. when the Lantana is removed, is stimulated by the absence
of grass for the first year or two, and by fhe fact that the Lantaua enriches the soil.

The fruits require to be collected when the heads begin to break up, and not before.  The
infertility of the seed is a serious drawback to artificial reproduction, and if the theory just
referred to holds gocd, the best results would seem to be chtainable after dry years, when a fertile
crop of seed is to be expected. Under ordinary conditions the infertility of the seed would pre-
clude any great success by direct; sowings, though in years of fertile seed production they should
prove successful on well-drained porous ground. - Many years ago Mr. Haines carried out success-
ful sowings at Chaibassa, Chota Nagpur, on heaps of loose earth, Mr. Pearson notes that he
obtained successful germination in the Panch Mahels by sowing on well-irrigated, raised beds,
the soil being mixed with coarse sand, the seed sown in June and lightly watered daily. Germin-
ation commenced after abont 20 days ; it was successful only. where the beds were well shaded
by a thick covering of leayes and hranches some 18” above the ground ; under this shade a
large mass of seedlings came up, whereas in beds exposed to the sun, hardly any seed germinated.
At Dehra Dun 17 plants were obtained from about 6,000 seeds ; they germinated 15 days affer
sowing ; in one year they were 8" to 12" high. Seedlings can be transplanted without difficulty.

At present this tree is worled only as a component species of mixed forests, either s
coppice with standards or under Selection and Improvement Fellings, when, however, it is
frequently cut out in the interests of more valuable species such as Teal or Sal.

and bark give promiss of furnishing valuable material for the manufacture of
tanning extractsgit is probable that some system will have to be devised bafore long for working
this species for the production of regular supplics of bark and leaves. Twig-bark, being avail-
able for exploitation all the year round, may possibly prove to be the most valuable produet.
Tha Septembar shoots are richer in tannin thau those arising in August, August than July,
and July than June (Fraymouth). Whereas the young leafis water-proof, the mature leaf at end
of Augustis not, and tannin may dissolve out with rain.

As the leaves

The following experiment; carried out in.Central India is of interest :—

A trial coupe of 6 acres on the slopes of Sharda Devi Hill, abo‘u’c 23 miles from Maihar in
Central India, was coppiced in January 1916, about 1,500 trees having been eut to ground-level
leaving a rounded stool. The trees were all small and badly shaped. The yield obtained from
these was— v

Maunds,
Dry leaves = it o i T
Drybark .. & 5 o %) 5 = e
Dryfuel .. 214

Within two months of cutting, strong shoots, of a bushy growth, appeared, covered with fresh
leaves rich in tannin. The first flush of leaves was collected and weighed three maunds.  The
method of working proposed in this tract is to continue the collection of the fresh leayes from
the coppice shoots for two or three years, and then toleave onestrongshoot on each stoolto
develop intoa pole before any further coppicing is carried out. Fresh, new leaves are found to
be produced on the young coppice shoots very soon after the shoots have been stripped of leaves.”

On one tree, 17" girth, the new leaves were plucked every month from April to October
1915, yielding 13 maunds of Sumach, value Rs. 6. Fresh leaves sprouted every month except
November, December, January, and February. In February 1916 it cameinto leaf before the
other trees, and seemed none the worse for the exploitation. "

Another tree suffered 4 pluckings of shoots at intervals of two months with apparently
no harmful results.

When coppiced, and stools trimmed in April to leave only one or two shoots per stool, ng
fresh shoots appeared. . 2 -

4
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For pollarding, it is perhaps advisable to cut above the reach of a goat, but within the reach
of woman, say at 5 height.

Twenty-five trees were felled on 30th March. Height of felling appears tomake no differ-

- ence. During June the best shoots from 10 trees between 1 to 27 girth grow 27" in length ;

the best shoots from 10 trees between 2 to 3’ in girth, 14” ; the best shoots from 5 trees over 3

girth, 13", Only two trees failed to produce shoots ; one tree of 16” girth, forked at 8 pollarded
at 107, threw out 176 shoots. i

Shoots do not- all sprout simultaneously ; some earlier, some later. Untouched trees are
Iatest, but when they begin, they are covered with a flush, suddenly.

‘When branchy trees are pollarded by cutting off all branches of 1” thickness or less, numer-
ous young shoots arise, rich in tannin.

The following method of working has been tentatively adopted in Central India :—

During November, December, January, February, March, and April trees may be lopped
once : 7.e., branches cub down to where the diameter is ¥ on a' tree with a breast-heigh girth
of not less than 1. This is for twig-bark. Leaves to be picked separately.

_The lopped trees will produce a flush of shoots in early March (Central Provinces), or April
{United Provinces); these should be gathered before the length of leaf exceeds 1” (Sumach).
Treat a second flush similarly if it appears before the rains.

In November, take the mature leaf up to half of what is on the tree.

In Marc‘h, Temove any old leayes, and pluck two fiushes of young shoots before the rains.
No lopping. It is important to remove all the old leaves ; more young shoots are thus induced.

The following figures are available of girth measurements in sample plots in high forest :— Rate of growth.

RECORDS OF GIRTH MEASUREMENTS IN HIGH FOREST SAMPLE PLOTS.

Number | Number
of years | of trees Girth  (-Average annual
Province. Forest Locality. under | under | classes. | girth increment
Division. observa- | observa- for the period.
tion. | tion.
Inches.
Unifed Provinces | Lansdowne | Chaukhamb ...| 17 8 13:37 0-29
Jogichaur .. | 12 1Y 13-3¢ 0-14
Givain Soie g e Gyl ety 0-27
i
Giwain % 12 | 10| 133 063
Haldwani .. | Khonani . G it 13-3 0:20
Gonds .. | Chandanpur .. 9 ! 13 | 134 0-16/
Sakra 2 16| 133 0-24
(Central Provinces | Balaghat Baihar and Rai- 8 8 197 0°20
garh rangos.
2 3.4/ 0:30
Bihar and Orissa | Singhbhum | Tirilposi . 2% {3 o o
[ 23" 0-37
|
Somta Henda- 11 {4 34 035
kuli Road. |
&2 45" 0-76

Some of these figures probably under-estimate the rate of growth actually obtainable, since
all these plots are in Sal Forests, and their main object is to estimate the growth of Sal.

The annual rings are fairly clear. Gamble’s specimens gave an average ,?f 7T rings per inch
of radius, equivalent to & mean annual girth increment of slightly less than 17, A cross section
in the Silvicultural Museum at Debra Dun, measuring 8/-9" in girth without bark, has 176 rings,
equivalent to a mean aunual girth increment of 0:6".
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" RATE OF GROWTH OF NATURAL SAPLINGS, PANCH MAHALS, BOMBAY.

No.
Age. of Girth, Height. REMARKS.
plants.
t
Years. Girth at base.
4 1 i nedr 1
g [
5 5 34 ‘8-10' || These aro moasuroments of dominant
|| plants: very small plants of the ssme
5 3 e 2, 5 and 9/f|  age were also met with.
20 5 | Girthat4,8,1 25, 25, 15,26, I
11} and 13} 20° respec-
tively.

ilable results of

The following table summarizes the in coppice coupes :—
RaATE oF GrowrH OF COPPICE SHOOTS.
Average girth and height in different localities.
SAITRA BLOCK. Derra Dux GORAKHPUR, TIERL Buanpara, | Nowmn
Aex.’ |Korman, Bruar | (A. F. Brouw, Y. P. (€. M. GoNmpa, 12 KEANDESH,,
AND ORIssA 1886).. McCriz, U. P. (1912-13). | BomBAY
(1916). 1910). (1911). (1903).
Girth. | Height. | Girth, | Height. | Girth. | Height. Height. Height. Height.
Years. in. ft. in. £, in. . . . .
1 . 5 o 8 62 2:5
2 1-3 45 o . o o e v
¢ 25 8°2 . . . sl - - o
6. 36 10-8 - - - . e .
8 46 13-0, . . . o
10, 55 15°0 . . . ‘o
o 12 64 16-8 & . . o
14 72 18:0 oo . . ..
15 < - . 7-25 225 .. .
ACACIA ARABICA.
Bombay- Occurrence and’ distribution.
Central Circle, i
I. East Khandesh Division .. - - - o 4,220,
2. Nasik Division . . - . . o 1,910
3. Ahmednagar and Sholapur Division .. b o5 25,862
4., Poona Division . e o al . 12,153
5, Satara Division . . - . 924.
Total, say | ‘o' 45,000 Acres.

Bombay. Of which the areas in Ahmednagar are reported to be poorly stocked.

: £ ‘ A

Sind Circle. Acres,
1. Sulcur Division | ; = 1 00(;
2. Naushahro Division. . 5 e £ o 5 : i
5 3. Hyderabad ,, .. % i " B e gy 90,000
4. Jerruck Siia A el & G S 50,000
Total, say .. -+ 172,000,
Berar Circle, Acres.
1. Amraoti District 5 : !
& o s S 5 o5 <4 083
: 4 2 Central
2. Buldana, i i 2 o0 = o5 o BB Provinees.
3. Akola - 3 2 % o i i 4,067
Total, say .. 15,000

(.)utside'Sta'ce Torests in Berar there aze estimated to bé only 2 lakhs of Babul trees of
exploitable size.

The grand total of large tracts of Acacia arabica is therefore some 232,000 acres.
Annual demand : 200,000 maunds at Cawnpore @ Re. 1-0-0 to Rs T -0 1
Rs. 1-4-0 to Rs. 1-6-0. ¥n 1914, annas 14. oy B e

The old harl is said to be better for tanning, bei st 5 i T
L g, being more astringent ; but the unripe pods

Shri.nivaslllilu Nayadu puts the area of land set apart for public purposes, such as cattle
stands, thresh}ng floors, ete., in Berar, and suitable for growing Babul at 12,500 acres. The
common associates of this tree are -— :

Acavia cburnea, Balanites Roxburghil, Dichrostachys cinerea,
Acacialoucophloca,  Prosopis spicigera, Capparis grandis,
Zizyphus vulgaris, Pheenix sylvestris, Melia Azadirachta,

but Babul forms 90 per cent. of crop ; the undergrowth consists of :—

Cassia auriculata, Capparis grandis, and Cassia Tora, and this forms a considerable irn-
pediment to natural reproduction. Acacia arbica does not grow well on water-logged or badly
aerated soil, but benefits by floods provided the water drains off ; it will not grow well with an
impenetrable layer in the subsoil, as in the Abbaspur Plantation near Unao. In Sind it is a quick-
growing, comparatively short-lived tree, while the roots appear to penetrate no great depth.
It is probable that the thzee forms Telia, Kauria and Ramlaty come true from seed.

The tree is never ‘quite leafless ; new leaves appear carly in June, flowers about August,
fruit hegins to form about September ; pods ripen February—March and begin falling to the
ground without dehiscing. It seeds profusely every year beginning as early as 7 years of age,
but full fertility is not reached till the age of 12 in the Central Provinees, or 15 to 20 in Sind.
When young the tree has considerable recuperative power to replace shoots killed by frost. The
seedling develops a strong and fairly long tap-root and numerous lateral-roots even at the end
of the first season ; the tap-root is vigorous and boresinto the stiffest soil till a depth is reached
where water may be found at any season. With increasing age either all the Toots reach the
same size, or the side roots die and the tree becomes liablé to be blown down. Moisture not-too
deep in the soil is needed. Spines appear one month after germination and protect the young’
plant against all cattle except browers. Under fayourable circumstances a height of 4" in one
ye ttained, but the habit of the species is to remain bushy for some years, indicating con-
siderable density as desirable in early youth.

Natural regeneration from seed is prolific when the soil is prepared and free from grass or
undergrowth, but scanty when seedlings are choclked by shrubs and grasses. Young growth
does not epme up when many old trees are present. In Sind, reproduction from seed sometimes
fails entirely ; the system of clear cutting is thus oneof considerable risk in his locality unless
supplies of seed from outside sources are available. Given a normal production of seed and
sufficients water, natural regeneration in Sind is a certainty but in Jerruck and Hyderabad the
pod crop has sometimes failed entirely. Bixcept perhaps in Sind it is Tare for the seed to ger-
minate in the pod; generally the pod cre and rootlets emerge, but protracted heat may
ccause the pods to warp and be raised above the ground, thus severing conncetion of seedlings
with soil. Occasionally seed reproduction is scanty hecause the pods are readily eaten by
cattle and game.

Tt seems to be recognised generally, first that natural rnproducbiolf unaided takes too long,
and second that grazing by non-browers after the seedlings are two or three months old is
desirable to keep down grass. The young crop does not suffer from interlacing of branches op
STR&A
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crowns, and although this species benefits markedly by severe thinnings at a' later stagril, urx(;:i
the crop is 15 years old it is hetter to confine such worl to. the rpl]]p_\*al of dead; suppressed, an
diseased stems, interlopers, and climbers, as in youth there is liability to damage{ by wind. .

There has been considerable difference of opinion as'to the power of reproduction b})i coppice
shoots. In general it does not coppice well, and old trees not at all.. In the Central lrovm?es_
and in Northern India, stools under two feet in girth give rise to coppice shoots, which hpwever
may develop only into bushes; at the same time a young plant can zeplace a lost lcadm; or 1s]hogt
up anew when broken. Reproduction by root-suckers is not known. The method of pol ];u -
ing, or “branch-coppice” as it is called in Sind, for trees hetween the ages of 30 to 60 has cen
practised with considerable success. - A : .

In Madras, there are several forests managed on the system of Coppice with Standards,
but apparently nearly always in localities which are covered with water fo_r a considerable poi‘-
tion of the year (Bellary, Anantapur, and Chingleput).” In such places 75 per cent. of st;o(;;l s
3 to 4 girtﬁ have produced shoots, buti when the stools are submerged for three or four months
they die, and in stiff clayey soils which crack in the hot weather, seedlings are killed too.
Mr. Scot has recorded that small stools produce more shoots, but those from large stools hé,l,\'c
greater vigour. The best size for the stoal is 6” to 8 ” diameter. In 18 yearsa height of 91—1 lto
26 with girth 107 to 23” has been attained.: In one year the coppice shoots should be 2 or 3
feet long and in two years 5 or 6 feet. &

In Sind, shoots from small stools are said to'die in two or three years, and the stool to he
destroyed by white-ants. : :

Antificial r?:producﬁon has been practised with success for some years both in Sind and in
Berar. Sowings after clear-felling, either broad-cast without preparation of soil or in patches or
furrows, have generally failed, but near stream-banks broad-cast sowing has succeeded, and on
water-logged soil mound-sowings have done well, while scattered among e,xxs_tmg young growth
patch-sowings have proved worth while to fill up gaps. Strip-sowings 23’ wide, the soil being
prepared by 3 confluent plough-furrows, the strips 10” apart, have been largely adopted. Dot_lble-
ploughing or cross-ploughing at a cost of Rs. 10 per acre has been_recommgnded, but experience
is showing that some method of afforestation combined with agriculture is cheaper though not
less efficient than any of these means.

In Berar after clear-felling, extraction of stumps, and soil preparation, land is cultivated
for two seasons with field crops, such as Juar (Sorghwm vulgare). In the third year in June-
July, a mixture of 75 per cent. Babul seed passed through goats and sheep with 25 per cent.
Nim seed is sown in lines 12 to 15 or 20" apart with three lines of cotton between2 of Babul.

Cultivation with field crops for two years is found useful in order to get rid' of the Fomes fungus. .

The lines of Babul seed are kept clear over a width of 11’ on either side! A wide distance bet-
ween the lines is desirable for protection against the Celosterna scabrator heetle, as well as for
the convenience of the cultivators. Altogether there is 5 years working with Juar and cotton 3
then the Babul forms canopy, and field crops are no longer practicable. Fora 15 years’ rotation
the distance between the lines may be 20’ while for a longer regeneration 12/ or 15’ recommended.
It is desirable to encourage the cultivation of cotton as many years as possible for protection
against fungi and inseets.

The seedlings in the lines should be thinned te an mtervat of 3/; blanks should be restocked
by sowing, and grazing by non-browsers should be admitted to-the extent of one head per acre;
while the erops are off the ground. It has been found that the accumulation of grass and weeds
affords shelter to beetles, and that pruning lower branches to allow grazing close upto the stems.
reduces the amount of shelter available for these pests.

The Babul seed has a hard skin ; 250 go to the ounce; after Temaming three years in the soil
germination has taken place in the 4th monsoon. Long breaks in the rains before germination:
18 complete axe likely to destroy vitality ; so either sowing must take place only when the monsoon
is established, or germination must be forced. Tswo methods of forcing germination are practised..
Firstly by feeding the pods to goats or sheep, and collecting the seed from droppings, and.
secondly by smearing the seeds with cow-dung and heaping them up for one night. Seeds passed
through goats are said t6 he less liable to attack by weevils and insects, Germination tests in
Bombay ' different localities havesgiven the following results —

Trom goat-pens,

Erom pods.

’ Per cent.
13 pericent.. .. 4 " = % K S 6
Bl s & kT oa s & S
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Prolonged submersion in water for five weeks did not harm the seed. Abdul Ghani states that
50 per cent. of seeds passed through goats germinate in 5 days ; in the first month the root; grows.
18" but the stem only 6”. He recommends the following method :—

After collecting the pods at the end of May as they fall, extract the seed by threshing ; one-
third of the total weight of the pods consists of the seeds. Smear the seeds with cow-dung and

'S
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h_eap for one night ; if left thus another: day the seeds will -germinate, so spread them out in the
air for three days, then smear with a P

aste of clay and cow-dung. Sow 3" apart in dry weather
at end of June to mid-July and cover with 4" of fine soil. : l "

Bor any method of broad-cast sowing, thorough cultivation of the soil is essential ; the area
may be grazed clean, and at the end of May three maunds of pods per acre scattered, and 24 cows
per acre driven on to the land, edible leaves and lopping being strewn about to encourage
Toaming and dissemination ; the cattle should he kept there till the seeds have passed” throug‘l’l.

In Sind, the Babul seed is sown in strips 3’ wide at a distance of 12,
field crop ; in the second year the land is ploughed again,
and another field-crop is started. In practice the Babul sce
man avoids large patches of seedlings, and of those uprooted most take root again. Another
method is in-the second year to sow cotton, but in the third year to reap only the crop of cotton
yielded by the stems on the ground ; in this case the land is irrigated by lifts for two years. Suc-
cess depends on water being available onee every other year ; if there is no water for two years
the seedlings die ; as with cotton seed, tHe Babul seed may be sown through a bamhoo tube. At
Suldur, strips 4 wide and 20! apart have been adopted.

, simultaneously with the
the blanks in the Babul are re-sown
dlings do not suffer much ; the plough-

In Sind, unless water is to be found. fairly near the surface, or irrigation is available, if; s
better not to sow Babul. June sowings are recommended, and in one year should be 18" to
24" high. In the Punjab and United Provinces Babul suffers much from forest, the top 18"
being killed annually and small seedling cut back to the ground. Trrigation in the Punjab has
stimulated growth, but at Dehra Dun with a rainfall of about 80" this has not been marked. In
Madras, it has grown on saline soil where depressions retained water for some time 3 the roots
‘have been found thriving in salt creeks. Transplanting is not recommended ; ;the long tap-
100t IS very sensitive.

Good results have been obtained in the United Provinces on raised rigdes or ““ bands” on
loose soil ; the trenches from which the ridges are made hold enough water to keep the earth
constantly moist.

Wire fencing is very expensive and need frequent Tepairs ; thorn hedges are probably
enough to protect the seedling for two or three months ; when the spines have appeared cattle
may be let in to keep down the grass.

The plants respond to weeding by an increase of 50 pef cent. or more in rate of growth ;
when unweeded, far lessplants survive.

At Dehra Dun without Jirrigation, seedlings of all three varities have reached a height of
3’ in 4 months, when weeded,

Beadon Bryant has put: the costs of formation, maintenance and exploitation in the United
Provinces at Rs. 108 per acre for a totation of 20 years, and the estimated value of produce
Rs. 295 ; in Berar, from large areas the actual returns are 40 to 50 rupees per acre, and the
costs of formation and maintenance Rs. 12. In Etawah ploughing costs Rs.2-4-0, sowing

‘Rs: 1-8-0, weeding Rs. 2-4-0, total Rs. 6 per acre, and in seven months the Babul are 15” high ;

in the same time on ridges a height of 41" has been reached.

Tn Berar, severe cleaning and pruning as a protection against the beetle costs Rs. 2-{5—0
per acre. Normally the first thinning at 15 years costs 4 rupees and yie_lds T ; the second thin-
ning at 20 years costs Rs. 1-8-0 and yields 5 rupees; the final yield at 25 years about Rs. 403
during the Totation a total revenue of Rs. 25 is obtained from grazing,

Opinions seem to agree that severe thinning is required to obtain an ultimate spacing of
about 12 and when possible thinnings should take place in the 6th, 11th, 16th, 21st, and 31st
year after formation. ;

The fungus Fomes Pappianus attacks the heart-wood leaving sap-wood intact, and the
tree is blown down. It is probably spread through wounds, though it has been suggested that
infection is carried through the roots. Water-logged soil and dense cover are found to foster the
growth of this fungus. Removal of the sporophores and severe thinning are recommended.
Young vigorous stems are not much attacked.

In Sind, the pods are attacked by a fungus known locally as *“ Rati .

The larva of a longicorn beetle; Coclosterna scabrator, almost invariably accompanied by

- o buprestid beetle, Psiloptera fasiuosa, bores into the stem near the ground, Remedial measures
are é)o increase the distance between the lines, to admix Nom, to weed and prune so as to

allow grazing close up to the stems, and to thin severly, The larvee appear not to attack large
stems, '
insi il; ilyi ~rock s of kank fatal ;
Babul insists upon well-aerated soil ; underlying sheet: rqc]v\ or beds of kankar are 3
the g?: isaliab]e to Wir{)d-fall on sand, particularly when the soil is loosened by floods. Soda
salts are less injurious to Babul than to other trees (Payanghat, Berar).

Injuries,
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Grass growth is very inimical, and damage by grazing to Babul over six months old is almost
negligible.

The crop with interlaced branches affords ideal cover for rats, hares and deer ; the deep
cracks in black cotton soil favour rats. The Antelope Rat, Gerbillus indicus, forms its nest
2’ above the ground in a Babul thicket. ;

The, Babul has small power of resisting fire ; hence grazing, cleaning, and thinnings.

Babul is highly light-demanding, and its seedlings are suppressed by grass and undergrowth ;
hence Clear-Felling with artificial regenaratlon the species does not grow well except in even-
aged crops. With the exception possibly of Madras, the Coppice System cannot be recommend-
ed.

When grown for fuel, a rotation of 30 years has been adopted in Berar ; when grown for
bark probably 10 to 12 years according to locality, would be enough.

In Sind, when natural reproduction is adopted it has been found that the collection of im-
mature pods for tanning seriously affects the supply of seed for regeneration.

In Berar, Coppice with Standards has been found “fairly satisfactory,” but Agri-Silvi-
culture is now usually applied. In Sind, Clear-Cutting, Improvement Fellings, Branch-Coppice
and Selections in Groups, have been suggested or practised, the last named in order to avoid
exposure to sun, consequent grass-growth, and to provide shelter against frost and wind. In

‘Madras, Coppice with Standards on tank beds or Clear-Cutting are the rule. Shrinivasulu

Nayadu suggests the retention of selected trees in good localities to be grown for 35 or 40 years
to a girth of 6’, but isolated trees like Standards, Nurses, or trees held over for a second rotation

‘are liable to be blown down by wind. L

In Sind, in the existing forests, removal by alternate strips has been suggested, regenera-
tion being effected both naturally and artificially, with the object of providing shelter and of
localising possible fires. In this locality the forests are under water during the monsqon, they
are closed to grazing till the mid-December, and the seedlings establish themselves.

In Berar, Babul attains its maximum helght 20’ to 30" in 15 or 20 years, and after this there

 isonly lateral expansion. 1In 10 years the crop is 12’ to 15° high. The Telia variety reaches 4.

Under average conditions 30" girth is reached in 25 years ; in a favourable loclity this rate of
development is doubled.

€Curves drawn from the measurements of 68 trees in Akola indicate a girth of 18” in 20
years, 32" in 30 years, and 50" in 40 years. Amother series of 221 measurements in the same
locality shows a girth of 10” in 20 years, 15" in 30 years, 21" in 40 years, and 28" in 50 years.

In Sind 15" girth is reached in 15 years, 30” in 30 years,
In Berar the average outturn of green fuel is taken as 470 cubic feet per acre; another

authority allows 4 tons.
The portion between bark and wood appears to be 16: 84. Kirwan has estimated for
a ten year rotation on cultivable land 500 maunds of wood plus 95 maunds of bark. Another

estimate gave 150 trees per acre, each yielding 4 maunds at the end of 10 yeara.
LAGERSTROEMIA PARVIFLORA.

The bark has been cmploved in tanning chiefly as a black-colouring agent ; leaves ussd
for tannmg too, collected in March-April usual]y ; 174 per cent. ta.nmn on t.he dry, but con-
tams much glutinous matter.

The tree is fairly common in Northern India (except Punjab), Central Indla, and Burma
north of Rangoon but is found scattered, only very rarely occumng in pure patches,
'Tvplcally in dry deciduous forests, but in Burms and South India in moist forests too ; rare
in evergreen forests. Usually on warm aspects, elevation 500 to 1,500. In United Provinces
common in Bundelkhand, on red soil tracts of Jhansi, and on flat area of Lalitpur aad Manik-
pur platean. In Bengal ; Jalpaigari, Buxa, and Kurseong Divisions. In Assam : lower slopes
of Garo and North Cachar Hills. In Central Provinces: uniformly distributed forming 5
to 15 per cent. of stock ; South Chanda Division. In Burma : Pbhamo, Katha, Shwegyin,

and North Toungoo Divisions. In Bombay, scattered sparcely throughoutthe dry forests =

especxallv i the Dangs. In Behar : trees are small and megularly dxstnbuted In Ma.dras
conditions are similar but the tree does not occur in the South.

LEagerstroemia parviflora accomodates itself to most kinds of s0il, best on sandy loam or fresh

deep clay ; grows well on the black cotton and trap soils of Central India; often fotnd on

exposed mtuatlons common in the deciduous forests of the Central Provinces, but rarely large.
Big trees prohably in Bengal and Burma where a girth of 7 feet and a bole of 40 to 50 fect are

fonnd ; elsewhere generally girth 3 feet, hole 25 to 30 feet, total height 50 to 60 feet, thougl\ A

15 feet g:rth has been reported in Hosha.ngabad

trees of 5" girth producing shoots. Saplings suffer from cattle treading upon them but ‘ars

9

The trees is a light demander ; leaveq drop at the beginning of the hot weather and appear
just before the monsoon. Flowerq June-July, fruits late autumn, remaining long on tree. A
coppic shoot 3 years old with a glrth of 8" at the base has been found bearing fruit. *

Natural regeneration is fairly good. Seedlings suffer from densé grass, and must be freed
from overhead cover. Cood seed years about once in 3 years. The. best reproduction is
found at the foot of hills or on fairly deep well-drained soils. Coppice reproduction good

seldom browsed, and recover from fire. Growth is fairly fast, when seedhngs are establmhed. 1
In Guntur the trees are saleable'at 30 years old for beams. R

Broad-cast sowing has been tried and found unsuccessful. In Kolaba, Bombay chbblmg
in teak forests gave, fair results. For three years seed sown in the experimental n at
Dehra Dun failed to germinate well. The seeds are very small, and’ weigh between 5 and
6 thousands to the ounce. In 1916 seeds collected on the 18th of May and sown on 6th of July
germinated in 6 to 15 days at Dehra Dun with a high peroentaga of fertility ; in two months
seedlings were 4” high. The growbh iin a depression was much inferior to that on haghpr ground.
After one year the seedlings were 12” high, but nearly all succumbed to frost. This is in marked
contrast to Coppice shoots, which in the forest suffer from frost scarcely at all, even 'in locali-
ties where other species are killed. The tree is decldedly hardy also against drought. The
scedling in its early stages hasa square wmged stdmand is th dxﬂitmlty dlstmamﬁed fmm Z
a eeedhng of Lagerstroemia Flos Reginae.

The only systems recorded for this species are Copplce w1th %andards, or I,‘ oveme
Felhnos, when badly shaped stems are cut back. Lme-sowmgs with side lheltor a ¢
promise  well ; and Coppice reproduction may be relied upon

'

The rate of growth in high forest apppears not, ﬁ) be fast. In (‘oppme the followmg mea-
surements have been recorded :—

Avernge No. of shoots per stool 2 AR
Average hei"gh.t inl'ﬁ-yeari 2V A: A

| Averagoginth 7' Lt &
Maximum height 40’ P e e e
miximum girth 13° : ‘ il

At Ramgarh Gorakhpur ..

The maximum height for 5 years is 21” ; maximum
" girth 107 ; average hexgbt 15, &vorage girth 6"

Coppices better than any othor species tonnﬂ
3 gccurrmgnotnrsllymthe locakty.

| CASSIA AURICULATA. s ki

At Thano in Siwaliks Divi-
vision, U. P.

i Thxq species 1s common in Southern Im.ha.. The first crop ai bark is obtamed
when the shrub is 5. years old. Gamble states that the shrub is ea.sﬂy‘ c\\itluﬁad, and suggesiaf X
a rotation of about 3 years as suitable for regular treatment. The seodlmg estabhshes mdf
easily, and flourishes on hard, dry ground., iy

Mr. Newman gnveﬂ 25 to 30 yearsas the probable age limit of.ﬂns apemes in Eaam
Khandesk, Bombay when it is not hkelvato ooppwe. b

In Belgaum the nght of collection is sold every third year. one yasr bemgal}nw‘q{; for
working. STy 3

There are 1,125 seeds to the ounce ; they germinate well w;th 75 to 80 |
six to twelve days after sowing. It has been grown on poor lands in
dibbled in felled coupes under tke margins of bushes fai and
pet in July\August and Sepbember, after
Lodge recommends sowing in June exoept wh
should be deferred till October. e

Mr. P. M. Lushington r:ports that it comes'
this is unnecessary if sown shortly before the ra
The same authority has recommended this

- in October, to provide a supply of manure Qla

prefers red, gravelly, well-drained soil tg
land is best, and no shelter is needed.

In the United Ptovmces, its introduction was v1gorouslv attampted

Department in some divisions of the Lower Ganges Ca.nal about 1902 but the'
are said to have been abandoned as a failure. '

aalig M At A ol WA el Va4
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An experimental plantation was made in Cawnpore Dby Cooper Allen and Co. in August
1908, area about 7 acres.

. Rs. A. P

Cost of sowing 21 6 9
Cost of weeding 8 4 0
Cost of irrigation 4113 0
Total L Al SR

The hire of bullocks for ploughing, drawing water, and cost of labour is high in Cawnpore.
Moreover the land was new and had never been ploughed before.

The rainfall is about 307, and the soil a poor loamy sand. Three methods of formation
were tried :—

1. The ground was ploughed twice and seeds sown broad-cast in July 1908; weeded
during rains. A similar plantation, starbed on a former occasion and not weeded, failed.
Trrigation by flooding once a month was applied during one dry season. At the age of 16
months it was 7 high and formed a dense crop. An area of 1-5th of an acre was felled at the
age of 16 months and yielded 18 maunds wood and bark.

9. Treated as above but not watered. A dense crop resulted, 4’ to 4} high at 16 months.

3. 21 acres ‘was planted up with nursery plants in holes 23’ deep, 5'X 4/, and watering

was done by hand with * gharras * for seven months. Result poor.

During February and March the plants used to be pruned, but this has not been done for
the past year, and after nine years the bushes are now about 8" high.

Line sowings, or broad cast sowings are most likely far preferable to planting, provided
the land is well ploughed.

Tn June 1917 the price of bark at Bombay was Rs. 15 per maund. In 1913 at Cawnpore
it was Rs. 1-8-0 to 2-4-0 landed at factory.

PHYLLANTHUS EMBLICA.

Plyjllanthus Emblica is sensitive to drought ; it was killed in the Central Provinces by the
short rainfall of 1913-14, The stone of the furit contains 4 to 6 seeds of which 1,800 to 1,900
go to the ounce. !

Reptodqction by Coppice is fair; the following measurements have been recorded :—

AGE. HercaT GIRTH.

|
‘ Max. Average. Max. Average.
I
|

5 i 13 81" 67 37

7 ‘ 147 10" ; 81 4
|

) | 25" 35 127

15 107

For trees in Bombay a girth of 15” is attained in 25 years, and 2’ in 40 years.
From observations in the Central Provinces the rate of growth appears to be very slow.

Secdlings grow. oply a few inches in their first year, reach a height of 12" in their second
year, and in their third year develop rapidly.

Weeding seems essential, but not irrigation.

Transplants grow slower than seedlings.

TERMINALIA ARJUNA.

= Z‘crminal{a Arjuna prefers a lc il ; the fruit is not heavy, and for regeneration bare soil
is m@xca}ted. : The tree flowers April-May, and the fruit ripens one year later February to May.
The fruits weigh 80 to 100 per pour.xd ; they do not keep well and the germination po\\"cr is often
POOT. i}&’_ed years occur about one in three, and the erop of fruit is considerable. The seedlings
are sensitive to frost and to drought ; they grow well in the full sun if the ground is moist ; they

W
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standvmo&emte‘ shade but not dense overhead shade ; growth is much stimulated by regular
watering and soil-loosening. In the forests, the seedlings grow to a height of 4 and die down
for six or seven years, developing a bushy habit and a good root system, after which a strong
leader may_be expected toarise. Indamp places reproduction by seedisnot difficalt. The
seeds germinate in two to three weeks, and seedlings are 10” high after three months when weeded
and watered, They should be sown in the nursery April-May, lightly covered and watered
regularly. Trrigated line sowings have proved successful, and if the soil is well loosened, irri-
gation may probably be dispensed with. In Berar, seedlings have reached 18" height in 2 years
and 4 mqnths, and at Nagpur, Central Provinces, 8"in 2 years. Seedlings bear transplanting
well duEmg the first rains before the taproot is too long, Plants put in on the edge of
nala 18" above water level have thriven. Arjin is a light-demander and responds well to
pollaxding. Experiments in Bombay indicate that 47 per cent. of trees felled yield coppice shoots,
though trees over 30" in girth do not coppice well ; shoots 12 high and 107 girth may be
expected in six or seven years. . -

Bark from the bole yields about 25 per cent. tannin, and from branches 15 per cent. The

“bark is best chipped off, not peeled, and if so removed it grows thick again in two rains, indicat~

ing a three year rotation for working.
TERMINALIA CHEBULA.

Terminalia Chebulia is found in Berar on well drained, moist, sandy soil on uplands and
plateaux with good rainfall, and not oo hot in May and June. Thenew leaves appear in April;
flowers April-June ; fruits January-March of the succeeding year. A dry, hot climate is'said to
reduce the volume of fruit.

In the Western Ghats of Bombay, the tree average 25 feet in height, girth 33'. The roots
are shallow. It is found generally mixed with Bugenia Jambolana on laterite at 4,500". Turner
describes it as a marked light demander.

The. fruits are sold in the moonson, and are collected from October onwards, being dried
in the.sun for 10 to 20 days. The tree is said to produce fruits after 15 years.

In Belgaum, the right of collection is sold every other year ; 2 years allowed for working.

The fruit is much eaten by squirrels and rats. Germination is often poor ; at Dehra Dun,
fruits sown on prepared soil in the open sun failed to germinate, whereas in the shade results
were better, and a height of 16” was attained in 18 months.

Tn the forest, natural regeneration is good. After germination the seedling soon estab-
Tishes itself ; most of the energy is devoted to root development. Good drainage is essential,
and shelter, very possibly from the side, is desirable. Growth in depressions is bad, and 5 or
6 days’ heavy rain Kills the seedlings. Tt recovers from fire by putting out & new shoot from
the base. T.oose soil, liable to sudden shrinkage in the hot weather, has b§911 vfmmd 1_1usatisfac-
tory. Copeland states that this species requires Jess moisture than Terminalia belerica.

The stools coppice vigorously.

Those fruits called  Bonga” in Bombay, in which the interior (including the endo-carp)
has turned to blaclk powder, perphaps by the action of a fungus, and_whose peri-carp has not:
become ridged when dry, germinate Detter than the normal fruits, whieh become ridged when
dry.

The ripe fruits should be collected in the hot weather; Tirner recommends collecting them
off the ground. ~ They should be dried on the ground in shade in order to loosen the grip of the
fruit on the stone caused by shrinkage. After soaking a day or two in wafer, SOW I April ; the
seedlings need water during the first hot season, and the plants may be put out during the rains
of the succeeding year. In yearly youth considerable shelter is desirable, and it is possible
that covering the seed with dead leaves and debris may be useful.

The fruits weigh 36-40 per pound when fresh, and 64 to 75 when dry.

Much difficulty has been experienced with germinatiog. Mound sowings at Mandla, Central

provinees, in 101314 failed. Shelter, and loose, well-drained soil appear to be the essentials.

Troes between 1-2' in girth have a girth increment of akout
between 2-3" in girth shawed an average
4 trees of this size averaged

The species is a slow-grover. !
-@5" per annunt; in Balaghat, Central Provinces, 30 trees :
of only - 16" mean annual girth-increment ; in the United II’_}'{)\'{]\ces,
-997 ; in Singbhum, <70 has been recorded for trees over 3° in girth.

Tn Delra Dun at b years of age, coppice 8§ high and 2" in girth has been grown. !

g TERMINALIA TOMENTOSA.’

Terminalia tonentosa is a light demanding trec but stands
g, flowers May-Augast, fruits Rebruary-May of the following year

“good dezl of shade when
; in most localities it seeds

youn
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prolifically every years it grows fairly fast, and coppices freely. It is one of the few species
which grow well on clay. It can stand more frost than the Sal; but is not very hardy ;. the
seedlings suffer by death of the leaves and by the loss of a few inches of the leading shoot. It
does not stand drought well.

Natural reproduction is found only in open places, along cut lines, or on the edge of old
cultivation. Good results may be expected both.from seed and from coppice. Fire destroys
the fruit, but fire-protection encourages overhead shade which is inimical to reproduction.
On moist soil germination is good. Young seedlings often penetrate through coarse grass.
Rats eat the roots of seedl ub less so than with many species; cattle and monkeys also
eats the scedlings ; protection from grazing and from trampling should be afforded.

The main stem is often a sympodium. Numerous shoots are reproduced from the base
of the stem which remain small and weak and only a few feet long after several years.

Tn Bombay, 70% of trees filled coppiced with 1 to 9 shoots; in onme year these were
91 high.

Tn the Central Provinces, of 249 trees felled in September and Qctober 66%, threw -out
shoots. ‘ .

Tn the Central Provinces, coppics appears to be less certain, especially if felling is done in

the rains; and it is stated that stems over 4’ in girth do not produce shoots.

The fruits weigh 170—210 per pound. Barly fruits often fail to germinate ; collection in
May and sowing in June is recornmended. The fruits willnot leep more than 2 months. They
germinate in 10—20,days. Rarly experiments gave only 30%, germination, but in 1916, 8%
on prepared beds and 88%, on grass was obtained. In one year, irrigated seedlings were 22
high, non-iirigated seedling 16" high. The effect of weeding is considerable, leading to 5O/
increased growth. A “Bulbul” eats the cotyledous, and u plant-louse, one of the Psyllide,
Jills saplings by inserting eggs in' the shoot; the young suck the sap. Deer feed on seedls
and pigs do much damage by rooting and trampling. In Madzras, the sowing of germinated.
fruits 38 recommended ; and in order to check the tendency exhibited by this species toward
bushy growth it has been suggested that all shoots except the strongest should be pruned.

In Bombay, Mr. Pearson recommends sowingson alayer ofleavesand grass so as to Taise
the fruit from the ground and prevent rot; after good rain germination may be expected, and
the seedling can be lifted without damage to the roots if sown thus. At Ramgarh in Dehra Dun
a plantation formed 1882-83 was 12” high affer 4 years, and the proportion of success was 54%,.
The agri-silvicultural method of formation has given good results in the experimental garden,
seedlings 14" high in one year.

Seedlings 3 months old have been transplanted, both entire and with root and stem cut
back; they grew, but not so well as the plants raised by direct sowings. -

The tree has a long tap-root.

This species has heen grown hitherto only as a component of mixed forests under the
Selection, Improvement Fellings, or Coppice with Standard systems.

Trrigated sowings wefe 4’ to 7 high in 3 years ; not irrigated, 4’ to 6 high.

The result of measurements from 260 trees in the Dehra Dun forests shows that a girth of
4’ may be expected in 90 years and 6’ in 124 years ; in early youth these trees were p;ubably
suppressed, and the normal rate of growth may reasonably be expected to exceed this. Measure-
ments of 100 trees in Kheri yield similar results.

In the Central Provinces growth is considerably slower.

In Bombay, Thomson allows 60 years for a diameter of 1’ ; Pearson and Aitchison 150
years for a diameter of 2.

In Madras, a diameter of 2’ appears to be reached after about the same leugth of time.

Tn Belgaum, coppice 40 years old was 50" high, with a diameter of 9'.

G, M. Press, Simlai—No. 87 R.& A—1-10-17—478—MLD.
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APPENDIX IL

The collection of Indian tan-stuiis, with an account of the methods and costs of
packing and d_espatch, by Mr. R. G. Marriott, B.A., Indian Forest Service, Special
Collecting Oificer for tan-stuifs under the Indian Munitions Board, 1917,

This paper is little more than a record of first impressions and mistakes with suggestions
as to how the wo}*k may be carried out more successfully next year, for my experience only.
dates from the middle of April, when I got a wire ordering me to collect tan-stuffs in Central

- India, and T then knew nothing about tasstuffs and had never been in Central India. I hope

therefore that [ may be forgiven for drawing attention to some points which may seem almost
too obvious to be worthy of mention.

I sha]'l try to give such information as will guide Forest officers in starting collection of
tantstuffs in their own districts, and I would emphasise first that the best qualification for under-
taking the work snccessfully is to have no preconceived ideas on the subject whatsoever. For
instance, I started with a mistaken notion, which is possibly shared by some other Forest officers,
that all leaves or barks with more than a given percentage of tannin contents must be of practical
use as tan-stuffs. The question of analyses of tan-stuffs and tests on leatheris outside the scope of
this paper : it is only necessary to say here that operations during the past few weeks had to be
concentrated on the collection of twig-bark of Aonla, Seja and Dhawa ; bark of Kahua, S8l
Dhawa and Mauhrain, leaves of Dhawa and Sal, and Dhawa shumac.*

The first few days were spent in visiting with Mr. Fraymouth the Maihar Factory and some
of the likely collecting centres. Without his help and knowledge of Central India nothing could
have been done in the short time available before the rains. The mistake was made at, first of
depending too much on contractors, partly because several men expressed their readiness to take
up contracts and partly because Forest officers in the Central Provinces already had their hands
full with the departmental collection of grass for the Army. But there was not time to get
agreements drawn up with contractors. Their promises to supply tan-stuffs on the rail had to
be accepted for what they were worth, and unfortunately they were worth very little because it
was very difficult to induce them to take up entirely new work energetically at a season when
labour was not only scarce and mostly employed on the collection of grass for the army but
also scared by the labour corps recruitment campaign. Moreover, a point on which Mr.
Fraymouth laid special emphasis, it is of the ubmost importance that tan-stuffs should be
supplied in a thoroughly dry condition : from May 1st to May 14th it rained everydayinthe

districts where I was touring, and the weather remained unsettled until the break of the

monsoon.
My object in drawing attention to these difficulties is to lay stress on the most important

: point of all in collecting tan-stufls, that is, that in future most of the work ought to be stopped

at just about the time when it was started this year. Operations ought t0 be spread over the
period from the end of the rains to the middle of May. The short time between the middle of
May and the breal of the monsoon should be used for packing and railing the material still left;
at the collecting centres, instbad of continuing work in the forests and running the risk of damage
from rain. The only exception to this is in the case of Dhawa shumac, which is only
obtainable in May and June unless some method can be adopted of treating the trees so as to
get shumac from them at other seasons.
The rest of this paper deals with :— :
(i) The comparative cost of collecting various classes of tan-stuffs from different types
of forest: Y
(i%) Methods of collecting and preparing the tan-stuffs that were asked for this year and
the prices that ought to be offered for them.
(#7) Dirty or adulterated tan-stuiis.
(@) Packing and transport.
() Agency of exploitation.
(vi) Suggestions for collecting the tan-stuffs required next season.
() THE GOMPARATIVE COST OF COLLECTION OF THE VARIOUS CLASSES OF TAN-SIUFFS FROM
DIF VI TYPES OF FOREST.

The suitability of different types of forests for tan-stuff. exploitation is primarily a question
1o be dealt with by the Silviculturist, but as the cost of collection of the different classes of
tan-stufls is considerably affected by the character of the forests some reference to it is
necessary here. b

*Seientific names of these trees aro given in the Appendix.
92R&A ®
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N As a general guide to forest officers who have to collect tan-stuffs the following points may
e noted :—

(@) Stem bark of full, grown trees is always expensive to collect unless it can be worked as
a by-product of timber contracts (e.g., S8l barlk) or can be cut oft the base of the
stems of living trees without damaging. them (e.g., Kahua bark).

(b) Twig barks, fruits and leaves.— :
(3) Leaves and fruits are cheaper to collect than twig bark.
(4%) Gregarious species are cheaper to exploit than sporadic species.
(47d) Scrub jungles and coppice are cheaper to work than high forest.

(i), In mixed forests the exploitation of one or more sporadic speciesis much cheaper
if the forest is open than if it is dense.

These may seem to be self-evident facts and therefore hardly worth mentioning, but there
is a logical conclusion to be drawn from this which needs emphasising because the Indian forests
offer an enormous field for research, but the research officers are, few. It is that tannin research
in India should at first be directed as much as possible towards inventing mixtures mainly or
entirely comlﬁosed of () common fruits, (b) the leaves of common gregarious under-shrubs,
(¢) leaves of common gregarious shrubs and trees found in open serub jungles, (d) barks which can
be utilised for tanning as a by-product of timber contracts, (e) barks of common trees, such as
Kahua, which can be cut from the base of living stems without damaging the trees.

These would be the cheapest tan-stuffs to buy, and to them may he added (f) the bark or
Jeaves of some common trees, shrubs and parasites which are actually harmful to forests and
could, therefore, often be bought from the Forest Department at a price which would not in-
clude the cost of looking for them and cutting them (e.g., the parasite Loranthus and trees
cub out of high forests in cleanings).

Tyo of the very first things that must strike a forest officer employed on such work as I
have been doing the last few weeks are :—

First—That so much information has been gathered in the past about the tanning contents
of comparatively uncommon species which cannot possibly be utilised as tan-
stuffs on a practical scale. :

/Second.—That no experiments ever seem to have been made on many of the commonest
gregarious shrubs and trees which forest officers have always been trying to ex-
terminate.

This seems to be because there hqd been very little practical co-operation between chemists,

forest officers and tanners. The coming season will afford the best opportunity of discovering

cheap but valuable Indian tanning mixtures that has ever presented itself. If every forest
officer is asked to submit a list of the most common, and, according to our present knowledge,
most useless species in_his Division samples of each may then be analysed in Mr. Pilorim’s labo-
ratory and then tested onleather in the Mathar factory if the analysis is promising. To show
that this may lead to practical results I will give a special instance. Supposing every forest
officer in the Tarai Divisions of the United Provinces were asked to submit a list as suggested
it is practically certain that all the lists would include Mauhrain (Bauhinia Vahii), Kar};unda,
(Carissw spinarum) and Bhant (Clerodendron infortunatum). Mauhrain bark has been tested
during the past few weeks, and, when used in mixtures appears to be one of the most valuable
tan-stuffs ever ‘discovered in India. Karaunda leaves were first tested a few weeks ago and
are giving very promising results. Clerodendron infortunatum, the leaves of which would
perhaps be the cheapest of all forest products to collect, has so farnever even hbeen analysed,

Tf forest officers co-operate with the Maihar research factory in this way it may not he
long before the Indian tanneries can depend entirely on easily collected tan-stuffs the
supply of which will greatly exceed the demand. If so the price will depend only on the cost of
collection and may be brought down to as low as 0-8-0 or 0-10-0 & maund on the rail on the
average. But the tanners must reeognise that cost of collection is notalways livnited merely
to the wages paid for collecting. The value of the tree for other purposes has to be taken into
consideration and must be added to the cost of collecting the tan-stufls if it is destroyed thereby.
Tn this respect trees may be placed in three categories :—

(¢) Those which are too valuable for other purposes to be exploited for tan-stufls except
as a by-product (e.g., bark of Sl or Mango). The tan-stufis in this class are very.
cheap to collect but the supply, though regular, is limited. 3

10

W

3 2 .

(12) Those which are worthless or almost worthless for other purposes but not actually
harmful to the forests [e: g., Aonla (Phyllanthus Emblica) in many parts of the
country]. In this class the cost may often be taken as the actual wages paid in
collecting the tan-stuffs, or the combined value of the wood, fibre and tan-stuffs
may make exploitation practicable where the tan-stuft or the wood or the fibre
alone would not be worth collecting.

(#23) Trees or shrubs which, being harmful to the forest, are usually cut out by the Forest
Department, sometimes at considerable expense (e.g., Loranthus and the
produce of cleanings where they cannot be sold). The price of tan-stuft of this
-description  would not necessarily be the full cost of collection. The Forest
Department would doubtless be glad to get back only part of it.

& There still remains the question of tan-stuffs which are so valuable that the Forest Depart-

& ment might find it worth while to plant them in pure crops like the oak and chestnut coppice
woods in Europe. In collecting Aonlw bark for example I have seen coolies wandering through
dense thickets of Helicteres Isora and thorny shurbs and sometimes passing within a few yards
of an Aonla tree without noticing it. In other forests they have ‘spent more than half their
time climbing big Aonla trees in order fo reach the young branches. Two hundred acres of
puze Aonla coppice or pollard forest would yield as much bark as 50,000 acres in some of the
forests where it has heen collected this year. If plantations of Aonla were made close to the
Railway in Aa district within easy reach of a tannery the cost of Aonla bark delivered at the :
tannery might be nearly halved.

(#%) METHODS OF COLLECTING THE TAN-STUFFS THAT WERE ASKED FOR THIS YEAR, AND THE PRICES
THAT OUGHT TO BE PAID FOR THEM.

The tan-stuffs collected this yer consisted of () barks and () leaves.
(@) There are four classes of barks,

(1) Stem bark of full grown trees removed as a by-product of timber contracts, Collection
this year was restricted to Sal and Dhawa. SAl bark is generally removed by timber con-
tractors and left lying in the forest ; the cost of collecting it as a tan-stuft is consequently loyw.
Tt is to be hoped that the tannery can accept it tied up into bundles or bales. It was aslked for
in bags this year because it was thought at first that the tannery could only deal with it in that
form, and some Forest Officers consequently had a great deal of trouble in cutting, or crushing,
and bagging it. Chopped S4l bark cén be collected and loaded on the railway from the Tarai
Divisions at 0-4-0 to 0-6-0 a maund. Dhawa logs are not usually barked by timber contractors.
The Divisional Forest Officer of Gonda supplied some Dhawa bark this year and it cost him
0-15-3 2 maund loaded on the rail; this included cost of barking the logs.

(2) The stem bark of Kahua (Zerminalia Arjuna) is in a class of its own because it can be
zemoved from the living trees without apparently harming them, and because the bark nearest
the base of the stem, and therefore within easy reach of the collector, is the richest in tannin
contents. If left to his own devices , however, the ordinary contractor does a great deal of harm
to the tree because he lets his coolies cut it with axes, and inso doing they cutinto the cambium
layer. Mr. Fraymouth has invented a Kahua bark cutter which, if properly handled, cannot
cut into the cambium layer. These cost about Re. 1 each and can easily be copied. Any
forest officer who wants one as & pattern should write to Maihar. The Kahua tree is commonly
found along stréams in Central ‘India or planted in roadside avenues. ‘Where it is plentiful the

. cost of collecting the fresh bark on the spot should not exceed 0-3-0.or 0—4705% maund, green, thlat
is to say, one man can collect a maund a day. The bark is reduced in drying fo about half its
original weight. It is not easy to tell at first sight whether it is thoroughly dried or not :
the test is to break it with the fingers : if it is thoroughly dry it breaks easily in any du‘ecvjmu
like a hard biscuit. It should be broken up into small bits when dry to saye space in packing.
Annas 10 to 12 a maund, packed in bags and loaded on the rail, has been offered for Kahua
bark this year ; and contractors are found willing to supply it at that price.

(3) The third class of tan-bark collected this season was the twig bark of Aonla (Eltyllanﬂms
Emblica), Seja or Asidh (Lagerstroenvia. parvifiora), and Dhawa (Anogeissus latifolia). These
twig barks especially Aonla are very important constituents of the mixtures to be used at the
Allahabad Tannery, and they are unfortunately much the most troublesome to collect.

Twig bark means young bark from small branches and coppice or pollard shoots. The
exact age of the bark or size of the branches from which it should be collected peeds further
investigation. We fixed the limit this year at a max-diameter of 2”. at the thick end. The
difficulty in collecting it through contractors lies in the fact that there is only one right way of
removing the bark from the wood and it is not the way that naturally commends itself to them
or to the coolies they employ. Practical demonstrations of the right method have no effect at;
first, but they learn by experience after starting work in the wrong way a}nd losing money over
it. It is entirely new work, and, therefore, if contracts aze given for twig bark next season, it
is essential that high prices should be offered at; first to induce contractors to take the work up
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seriously ; and it is advisable that it should also be done departmentally in several Divisions
as a demonstration. .

The method of removing the bark is simple. A young freshly cut branch, stripped of side
twigs, is held by one end in the left hand and laid on a flat stone ox plank. Ttisthen beaten from
one end to the other with a fairly heayy mallet held in the right hand. The mallet should have
2 broad flat striking surface. By this means the barkis loosened in strips, and either falls away
from the wood, or can easily be picked off by hand. From the Forest Officer’s point of view
it will be best if the tannery can accept it in this form, tied in bundles or baleq, but if not,
fibrous barks like Seja, which are difficult to break up when dry, should be crushed with the mallet
as soon as they are taken off the branch. Barks, like Aonla, which can be broken easily when
dry need not be crushed. As the value of the twig barks, as tan-stufls, depends to a great extent
on the light colour they give to leather it is important that iron should not be al.fowed to come
into contact with them while they are green because it reacts on the tannic acid and causes
discoloration. It is not practicable to enforce this rule for the collection of all barks but i
the case of twig barks there is no need to use an axe except for cutting the branch off the
tree.

As soon as the bark is removed it must be spread out to dry thoroughly in the sun, a pro-
cess which may take from three days to a week. The reduction of weight in drying is very
variable ; the thick juicy bark of coppice or pollard shoots, which weighs when fresh about
of the weight of the shoots before barking, loses nearly & of its weight in drying while the
thin bark of branches from the crowns of old trees loses much less. But as coppice and pollard
shoots are more accessible and easier to bark they will probably always be found the cheapest
source of twig bark. One man can remove from 30 seets to 1 maund of fresh bark a day, if he is.
employed only on this work and not expected to cut the branches in the forest as well. In
drying this will be reduced to from 10 to 16 seexs, so allowing for a daily wage of 0-3-6 or of 0-4-0
the cost of removing the bark alone should come to about 0-10-0 to 0-14-0 & maund dry. Break-
ing or crushing the bark into small bits and packing into bags should not cost altogether more
than 0-1-0 a maund. As the cost of cutting the branches in the forest, and carting the bark
to the railway depend on the character of the forest and its distance from the railway it is not
possible to fix the cost of delivering on the rail, butas a rule it is not likely to be less than Re. 1,
and in some cases it may Teasonably amount to Rs. 1-2-0 or Rs. 1-3-0. ‘When contractors first
start the work they generally say it costs them Rs. 2 or Rs. 3 a maund, thisis partly because
they start by doing it in the wrong way and partly because the cost of new work is always high.

Tn one district where the average daily wage was 0-4-0 the practice was to let coolies go into the

forest to cut the branches and remove the bark on. the spot, and they were paid 12 annasa maund
for the dry bark brought to the depot at the edge of the forest : they dried the bark at their own
homes. This is a practice that should only be allowed where plenty of supervision can be
exercised as there is a risk that the bark will very often be removed with axes. It is better

_ tohave the branches brought to be packed at collecting centres where the work can, be inspect-
ed from time to time by Rangers or Forest Guards. The price offered for twig bark this year
was not high enough to attract contractors, and it ought to be decided at this conference
how much is to be offered for it next year. 5

(4) The fourth class of bark is the bark of creepers. Mauhrain (Bauhinia Vahlii)is the only
creeper that was exploited this year. Mauhrain, like most creepers, is more common in the
Parai forests than in the Central India, and I have no experience of collecting it. Further
investigation is necessary to decids exactly what part of the bark is’required, how it should be
semoved from the stem and in what form it should be supplied to the tannery. The cost of
colleoting d=pends a good deal on the result of these investigations. The bark of most climbers.
is very fibrous and therefore difficult to break ox to cut up when dry. As climbers are usually
cut because of the damage done by them to the forest it might be thought at first that the
Torest Department would be glad to supply their bark or leaves as tan-stuffs at less than the full
cost of collection. But this is not so because ordinary climber cuttings only consist of cutting
through the stems near the roots and leaving the climbexs to die on the trees the cost of which
is practically negligible. Almost the whole expense incurred on their exploitation as tan-stuffs
consists of pulling them down from the'crowns of high trees, barking them, and cutting erushing
or baling them for despatch to the tannery. I understand from Divisional Forest Officers who
have supplied some Mauhrain bark this year that it costs about Re. 1 to Rs. 1-8-0 a maund
chopped and loaded on the rail in bags supplied by the Munitions Board, the cost varying
according to the character of the forest and its distance from the rail.

(b) Leaves.—The only leaves collected in large quantities this year weze those of Dhawa
(Anogeissus latifolia). A small quantity of 8al leaves was collected in one or two Tarai Divi-
sions, but their value for tanning on a large scale is still to be proved. Dhawa leaves are utilised
for tanning in tivo forms, Dhawa leaf and Dhawa Shumac :—

(1) Dhawa leaf can bo collected at the edge of the forest for about 0-6-0a maund dry exclud-
ing the owner’s royalty. Tt is probably collected for less in some places, because the cost is
naturally lower i & pure Dhawa forest than where_the tree is scattered. Some contractors
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purchase it from the owner of the forest at 0-8-0a maund, the owner making his own arrando-
ments to collectit and paying about 6 a maund for the work. These rates are for scrub junv:I’es
where the frees are small enough for the leaves to be reached from the ground. Dhawa ;ls

rows in high forest in the Tarai and elsewhere but it is impracticable to collect larae quantiti »O<
of the leaf there because the trees are too high. A few hundred maunds howgvclr c IIL;
collected every year from the crowns of trees felled by timber contractors. .

In the sepub jungles of Central India there is a practi imi y

r 1 s a practically unlimited supply of Dhaya, leaf,
d t e o - g o s Wl e willi it 1 1 oty
?}?C P]:iecr: igee r];l‘;]t) of small contractors who are willing to collect it if they are satisfied with

. During the past year 0-12-0 a maund has been offered for the materi &
railway, i.c., 0-4-0 mote than the rather liberal estimate that was just givcrxlla lfoi'osgf:tdofmclnlltj‘c(i
tion at the forest depot plusroyalty. There s so much Dhawa that itis unnecessary to collect at a
great distance from the railway and including cost of cartage, packing in bags and loading it
nsyver ought to cost the contractor more than 0-10-0 to 0-12-0 a maund loaded on t‘hn J'Ga.il’
Contractors who have had time to get used to the work seem satisfied with 0-12-0 a maunzl rmci
there are several stations on the Hast Indian and Great Indian Peninsular Railways w’it"hh
300 miles of Allahabad ‘where arrangzments could almost certainly be made for thﬂ i Jv )lx:
0£ 20,000 to 30,000 maunds a year, provided that the agreements are drawn up ﬂl’l({ 'siv]u]v'.d
before the end of the rains so that the contractors know exactly where they stand and ma make
armn;?rﬁen‘xe gtts s:cocor;iiéxgly y;l isb tr\mhthat i some places the contractors say tha}é they
cannot do it at 0-12-0 a maund, but whenever they hayv 3 Tl he worle @
Cana , y have had any experience of the wouk they

There ate two or three difficulties that will arise, especially during the fivst year. Tirst the
chamars in Central India have for centuries used Dhawa leaves in small quanties for tanning
but bhey have been accustomed to collect it mixed with woody twigs and have made no a’r,temh;'
to keep it clean. No matter what specifications are written in agreement deeds, nomatter hog\:
carefully instructions are given on paper, the first lots of Dhawa leaf collcc;cd next season
will be mixed with sticks, stones, mud and dust. Contractors and forest subordim;bes. ;l‘il'lo
will pay little attention at first to written counsels of perfection, which upset the custom (‘\[
centuries ; they argue to themselves that the local chamars had found out-how to make leather
with Dhawa leaf long hefore the British came to India and that these new-fanaled: methads‘ of
collection are merely the results of our inexperience. The point, of course, is that woody twigs
contain very little tannin but may afiect the cost of freight enough to kill the indusmty m?d
that unclean material is useless to a tannery that aims at producing leather of uniform c’olour
and quality. 5

Another difficulty, which is likely to make itself felt especially during the war, is that big
orders are sometimes placed with tanners at Cawnpore and elsewhere for leather to be supplies
within a very short period. This sometimes compels the tannery companies to send out agents
wwith instructions to buy tan-stufis at all costs, and a few wagon loads of moderately clean nmzerim
may be purchased at double its real value. During the past season as much as 1-8-0 a maund
at the Forest Depot has sometimes been paid for Dhawa leaves in this way. These abnormal
prices for small consignments malse the local contractors think that Government is not dealing
fairly with them in trying to buy at 0-12-0, but it is a difficulty that can probably be avoided
altogether by making contracts for several thousand maunds from each contractor before the
begirining of the working season. Let the contractor know in plenty of time that he will be
paid 0-12-0 a mannd for 20,000 maunds and he will not waste much time dreaming of the
possibility of selling 200 maunds at Rs. 1-8-0.

Tor collecting Dhawa leaf the following Tules must be observed :—

{a) The leaves must notr be too old. They must be green leaves collected “from the
tree, not dead leaves picked up from the ground after the leaf-fall. In Northern
and Central India therefore collection ought to be stopped before the middle of
Hebruary at latest.

(b) They must consist only of leaves and the very small sappy twigs. There should be
. 1o twigs thicker than the lead in an ordinary black lead pencil. :

¢) They must be quite free from stone, sand and mud. It may sometimes b 5
N Ton Ly e necessary
to winnow the material in the same way as grain is winnowed in order to clean it.

(d) They must be absolutely dry when packed.

(¢) They must be slightly greenin colour even when dried. Thepresence of brown leaves
is an indication that the material must have either been picked up from the ground.
after the leaf-fall or else stacked while damp, allowed to ferment, and af!;ebl'\\'ards
dried again.

(2) Dhawa Shumoc is made by pounding and sieving the young tender leaves and shoots
of Dhawa, plucked when they are only a week or two old. In Central and Northern India,
92R&A 13
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therefore it can only be obtained, during the last part of April and in May and Jun‘e, when ltzbcur
is scarce and expensive and when the risk of damage from rain haso be taken into considera-
tion in fixing the price.
Tt is new work and contractors therefore will not take it up unless they are first shown how
to do it and then offered a fairly liberal price. :
The method of collection is as follows :—
First the soft young shoots and leaves are pulled off the trees and laid out fo dry in the
sun. In one district this year contractors were buying this material at 0-10-0 to
0-12-0 & maund, dried, from zamindars, who paid their coolies 0-6-0 to 0-8-0 a
maund for collecting it, but in another district the material was collected depart-
mentallyat 0-6-0t00-7-0 a maund dry from private forests whose owners only
charged 0-1-0 & maund royalty. One man should collect a maund of the fresh
material a day in scrub jungle where Dhawa is common. The loss of weight in =
drying depends on the proportion of woody twig collected ywith the fresh material ;
+  if properly collected there should be a loss of 20 to 25 seers per maund.
The dried material is then pounded up with sticks. This should'bedone on a cloth or sackmg
or on a specially prepared clean floor, and care must be taken that no stones or bits of mud
are pounded up with the leaves.

After being pounded it is sieved. The sieves generally used this year were designed at
Maihar. They are made of perforated iron sheeting and wood with two handles at each end
and are worked by two women or boys. The pezrforations should not be wider than an ordinary
match head. At present it is difficult to get perforated iron sheeting, so, small round sieves
made of bamboo basket work and costing only about 0-6-0 each were used successully in places.
The objection to the latter is that the size of the holes can easily be altered. Wire sieves are
not satisfactory because even the finest wire sieving lets through small bits of stick. The cost
of pounding and sieving is about, 0-3-0 to 0-4-0 per maund of shumac produced or 2 to 2§
annas per maund of shumac residue. If properly collected in the forest and then thoroughly
pounded one maund of the dried leaves and shoots should yield about 25 seers of shumac and
15 seers of residue. About 6 pies to 1 anna & maund must be added for cost of packing in
bags and loading the bags on the train. Rs. 1-8-0'a maund was offered this year for the shumac
packed and loaded on the rail and 0-12-0 for the residue, provided that it only contained bits
of leaf and stick not thicker than the lead in an ordinary black lead pencil. The .contractor
therefore gets about Rs. 1-4-0 a maund for shumac and residue together, which seems to be
quite acceptable to those who have had time to get aceustomed to the work.

Great care is necessary to ensure absolute cleanliness. If there is any mud or sand in a
sample of shumac it can be detected by taking a handful and gently blowing away the bits of
leaf and leaf-dust until nothing is left but the sand or mud. It can also be detected by putting
a handful of the shumac into a glass of clean water.

* A difficulty that may arise is the adulferation of Dhawa shumac with other kinds of leaves.
The only way to guard against this is to inspect the contractors’ collecting depdts frequently.

(i) DIRTY OR ADULTERATED TAN-STUFES.

The importance of collecting thoroughly clean, pure material canmot be over emphasised
because the tan-stuffs will be required for making high-class leathers of uniform colour and
quality in Indian tanneries, or for export to England. Adulteration of tan-stuffs with worth-
Jess barks and leaves can only be prevented by frequent inspection of the collecting centres,
but cleanliness can easily be ensured by insisting on the observance of a few very simple rules.
Bark and leaves usually get mixed with mud, sand and stones when they are swept up after
being spread out to dry or after being pounded up for packing. In the hot weather again if
they are stacked in the open they get covered with dust by the strong winds that usually
blow then. 7

To ensure cleanliness, therefore, they must always be spread out for drying or pounding on
a cloth or old sacks, or on a specially prepared floor, made of clay and cowdunglikea threshing
floor, or on bare flat Tock. And if the material has to be stored for some time before despatc!’;
to the tannery it should be kept in a shed with walls that can be depended upon to keep out
dust. If these rules are not observed and the material is found to be dirty it must be cleaned
by winnowing. In no case should any bags be issued for packing material that is not thoroughly
clean ; this should be made quite clear to contractors before they start worl.

(7v) PACKING AND DESPATCH OF TAN-STUFFS:

Tan-stufts should be packed and railed as soon as they are ready, that is to say, as soon as
they have been cleaned and dried and crushed, broken, chopped or sieved into the shape in
which the tannery can utilise them. If bags have to be used the number required should be
estimated at least two months in advance because they often take weeks to reach their destina- »
tion. Bark and leaves should if possible always be reduced before despatch to the form in which
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the tannery ut}hses them because this is also the form in which they can be bagged most tightly ;
and with special tailway freights per wagon load the importance of close packing is obvious.
If the material is baled in a baling machine it can be packed much more tightly than in bags
but it cannot be broken or crushed or cut up until arrival at the tannery. = &

: As there is no railway siding to the Allahabad Tannery the material required there cannot
be'loaded loose into the railway waggons but must be packed in bags or baled or tied up in
bundles. _Baggmg and loading costs about 6 pies a maund on the average but varies for the
different kinds of tan-stuffs. Baling was only tried as an experiment this year and I have no
reliable figures to show the cost. It is undoubtedly the best method of railing fibrous barks,
and may possibly be found more satisfactory than bagging for leaves too.

L_ast year'experiments were made by Esociet, Limited, to find out what size of bag should be
used, if bags were necessary, in order that the maximum quantity of tan-stuffs might beloaded
into one wagon : a small bag measuring 18" X 28" was found the most suitable from this point
of view. Th8.contractors who collect the tan-stuffs often ask that larger bags may be supplied
because they think they will be allowed to take them out into the forests for bring'mg in the
bark and leaves to their collecting depdts. This is a practice that should never be allowed.
The bags supplied by the Indian Munitions Board should be kept in the charge of officers of the
Forest Department or Munitions Board until contractors can show their stocks of material
ready for packing and despatch to the tannery. If they want bags for carting the stuff in from
the forést they should buy them. Experience has shown that our bags if lent to the contractors.
disappear in large numbers owing to accidental fires, or suffer so much from damp and white
ants that after a few weeks they appear to be teh or twenty years old. The bags belonging
to the Munitiors Board should be marked I.M.B. They should also be marked by the
officer Wwho sees to the despatch of a consignment of tan-stuffs with letters to indicate the
material they contain, because if thiS is not done they are certain to get mixed up at the tannery =
thus bags of Dhawa leaves were Jabelled D. L. this season, Aonla twig bark A. T. B., etc. For
marking it is advisable to have stencils made, and a useful dye for the purpose is made by boil-
ing a mixture of Aonla, Bahera and Harra fruits in water. Another marlk that is required is &
figure at one corner of each bag to indicate the number of journeys it has done and thereby give
data for estimating the average life of a bag: It will be better to make this mark at the tannery.
‘When tan-stuffs are baled marking is unnecessary as the kind of material can be seen at a
glance. ©

All the labour and trouble eonnected with packing and marking would be avoided if the
tannery had asiding. Thecost of the bags supplied this year was from 0-4-0 to 0-5-0 each. Asone
bag holds half & maund of tan-stuffs on the average, and lasts for about tén journeys, the:cost of
bags alone on each maund is about 0-1-0. 'The tannery is expetcted to require about 800 maunds
a day next year, so a siding would effect a saving of Rs. 50 & day, compared with the present
system of bagging the tan-stuffs, or over Rs. 18,000 a year, on cost ofbagsalone. After adding
to this the cost of packing and marking the bags, cartage at Allahabad from the railway station
to the tannery and the cost of the bags lost annually, we geti total saving of about Rs. 40,000 a
ye«‘JI.

There are several questions eonnected with the supply of bags, and payment of freightage
on tan-stuffs which ought to be decided before next season.. But this will presumably be in the
hands of the Supreintendent of the Tannery, so he and the: Storekeeper ought to be consulted
on the subject.

() AGENCY OF EXPLOITATION.

A most important question is the agency by which the forests should be exploited. There
are three alternatives :— \
; (1) Departmental collection of tan-stuffs by the Forest Department, the tannery: purchas-
ing from the Divisional Forest officers.

(2) Ditect dealings between the tannery and contraetors.

(3) Collection of tan-stuffs by the Forest Deparﬁn1ent through eontractors, the tannery
purchasing from the Divisional Forest Officers.

Of these three alternatives number (1) is undoubtedly the ideal from the tanner’s point of
view because departmental work would ensure a supply of clean 'nmterml, properly dried and
packed. But asib is quite useless thinking of departmental collection on a large scale with our
present forest staff, I would only recommend that small quantities of twig bark and shumaa
should be collected departmentally in some divisions next season—merely as a practical demon-

‘stration of the best methods of collection and preparation. :

Direct dealing between the tannery and the contractors may some day become the regular

tice, but it is I jcable now because local contractors need persuasion to male them

take up work to which they are unaccustomed, and the only people who are likely to meet with

any success in dealing with them are local ofﬁcelr_s who know them and have employed them
5
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before for other work. Moreover most contractors have v little capi.m] bohi_nd _them
and require advances. This at once lets in the money-lending middleman with the memm]?le
result that the tanneries as a rule have to deal with money-lenders just as railway companies
row have to deal with money-lenders when they want sleepers. In India a Bania of sonie
kind is apparently an indispensable party to all ‘tmnsactions between tlie producers and con-
sumers of raw produce, and it is, therefore, important in the interest, of both producers ay&
consumers that the Bania should be relizble. -This has been recognised by Government i its
aoricultural co-operative schemes and in the arrangement for supp ying sleepers to the Railway
Companies in Haldwani Di n. In both these case the Bania is Government 1('self. I am of
opinion that a similar arrangement is the only s sfactory mefhod of supplying tan-stufts
from the Indian forests. The Forest Department should collect the material through its
own contractors, making advances to them if necessary, and the Forest Department should
sell it to the tamneries. It will probably be found necessary’ to have one or two Deputy
Rangers or Foresters on special duty in each district to inspect contractor’s work fmd to
pass the material supplied by them, for tle Forest Department ought to be responsible for
the quality of the tan-stuffs. It would in fact be a very similar arrangement to that by
which the Forest Department collects grass for the army in the Central Provinees with y,he
one important difference that the Forest Department would have an opportunity of malking
revenue out of it.

5]

T understand that in some of the districts which could supply most tan-stuffs the collection
of grass for the army keeps all the available staff and contractors too fully occupied for them to be
able to deal with tan-stuffs as well. If this is so, it ought to be decided now whether to dis-
continue grass collection in certain divisions or ranges, so that the zequired quantity of
tan-stufls may be collected.

Tt may be ‘objected that this system of working tan-stuft collection through the Forest
Department’s contractors .would only be applicable to government forests, whereas I have
alveady emphasised that if is to the open scrub jungles outside the reserved forests that
we must look for the best supply of tan-stuffs. In point of fact however it has been. found this
season that the Forest Department can deal quite easily with contractors for the supply of
tan-stuffs from private forests, the confractors making their own arrangements with the forest
owners as regards royalty, ete. Indrawing up a confract which leaves the contractor free to
collect either in Government forest or in private forest the price offered for the material from the
private forest must be one anna or tyo annas-a maund higher to allow for the royalty.

As the whole object of any scheme of this kind is tosupply clean, pure tan-stufls propetly”
collected, the chief obstacle fo its success would come from those consumers who do not care
what kind of material they buy. Fer instance the Forest Officer of a certain district might
refuse to pass 10,000 mannds of Dhawa leaf on the ground that it was below the standard fixed
in the contract deed. Now, if that is the standard really wanted at the leading tanneries in
Tndia the Forest Officer’s refusal to pass the stuff ought to be enough to ensure that it won't be
sold at all except at a Jow price to local chamars or small native tanneries. But if the agent
of some big firm comes along and buys the rejected material at the price originally offered by the
Forest Officer for clean material the latter will find difficulty in getting contractors to work
for him in the following season. Probably therefore the Forest Department would not fiud it
sworth while to supply tan-stuffs of guaranteed quality on & large scale unless all the leading
tanneries would agree to give it a monopoly for the supply of all their requirements in Indian
forest tan-stuffs.

Tt:is possible that a reliable contractor with capital behind him might be found in one or two
icts, bub he would not be of much use until he had learnt the work. In Jubbulpore district,
instance, there is an enterprising land-owner who is willing to take up the work seriously
ided that he is given a monopoly for 3 or 4 years at least for the supply of tan-stufis from
all the forests along the Jubulpore-Katni line. * Without the promise of a monopoly he does
not think it is worth his while to take up the work.

T

(24) SUGGESTIONS FOR COLLECTING THE TAN

S REQUIRED NEXT YEAR.

The firsh thing to be done is to settle what prices are to be offered for each kind of tan-stufl
and the total quantity required so that Divisional Forest Officers can begin to look around for
contractors at once. ¢

he prices should allow for some profit to be made by the Forest Department, and Forest:
Officers will probably find it advisable to offer a bonus to contractors who collect more than a
fixed quantity. Dhawa leaves, which are common nearly everywhere, should he collected as
tar as possible in districts at no great distance-from the tanneries. The twig barks will have
40 be collected from much further afield as the quantity available in each forest is limited,«
and a price must be fixed for them which will allow for cartage from forest 20 or 30 miles from
ay, and for 2 high railway freightage.
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* tan-stufls than out of major produce. *

0

A little departmental collection of twig bark may be carried ouf as a demonstration, and,
the Sal and Mauhrain bark in the Tarai forests may perhaps be most conveniently collected
by ‘the Department, hut all other tan-stuffs are likely tobe exploited through contractors and
the sooner the agreements are drawn up the better.

Another question to be settled is as to what.restrictions are to be put on the exploitdtion
to tan-stufls in government forests. Are contractors, for instance, to be'allowed to cut Aonly
and Seja coppice for twig bark, and may Dhawa leaves be collected throughout the season from
the same Dhawa trees ? In some cases working plan prescriptions may be affected, buf the
‘working plans were not written with an eye to flie requitéments of tanneries, and it fs quite
possible that some of the serub forests of Central India may get a much larger revenue out of

Tt must also be decided soon whether the Allahabad Tannery is to have a siding next year,
and, if so, what proportion of the tan-stuffs asked for next yearis to go to Allahabad and what
proportion elsewhere, and how much is to be packed in bags and how much can be sent loose.
All this should be decided in time for Forest Officers to make their indents for bags several weelks
before they are actually wanted. It sometimes takes a month to get an order for new bags
completed and another month to get them railed to their destination, but, quite apart from this,
Forest Officers will want to know before they give the contracts whether they are to ofter prices
that include cost of packing ormot. If it is impossible to decide this now, Forest Officers will
have to word the agreements in such a way that they may retain the option of compelling con-
tractors to bag the tan-stuffs at a fixed price.

When it has been decided what tan-stufts are to be collected from a certain district the
Divisional Forest Officer should have stencils made for marking the bags, if bagging is necessary.
He should enquire of the Superi dent of the Allahabad Tannery as to the abbreviations to
be used for indicating the different kinds of tan-stufis.

Tor making Dhawa Shumac, sieves will be requird, and there is likely to be some difficulty
in getting them made. To ensure uniformity of quality it is advisable that they should be
made by the Munitions Board at Allahabad or elsewhere and lent or sold to those Forest Officers
who indent for them. If they are made locally it is practically certain that different meshes
will be used, in which case the quality of the shumac will be variable. As it is  difficult to
deseribe clearly in writing exactly how shumac should be made a small sample parcel should
be sent from Allahabad to every division when it is to be collected. i

As T said before, this paper is maiuly based on fivst imprgssions and first impressions are
often apt to be misleading. ~The experience gained in extensive well-thought-ut operations
may show that most of what I have written here is wrong but as far as'my short experience
goes I believe it to be right. At any rate I am right on one point, and that is that if tan-stufis

_are wanted in large quantities next year a plan of campaign should be decided upon several
weelks before the working season begins.

R. G. MARRIOTT,

Deputy Conservator of Forests.
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APPENDIX. \
'VERNACULAR AND SOIENTIFIC NAMES OF TREES REFERRED TO IN THIS PAPER. -

i (Alﬂ:z:;z:;dm' names. Scientific names. ' W
e Dl, - G e .. Phyllanthus Emblica.
o ’(\ i haura, Bakli, Banji) .. Anogeissus latifolia.
MZDE:Q ]: )l & 56 . Terminalia Arjuna.
e iy = . Bauhiia Vahli.
s - s o Shorea robusta.

] idh, Dhauri) . .. .. " Lagerstroemia parviflora.

The Analysis of Tanstuifs, Preparation of Samples, and Methods in use in the
Laboratory of the Esociet Tannin Research Factory, by Mr. J. Aldred Pilgrim,
M.I.A.L.T.C., Tannin Expert to the Government of India.

The method of tannin analysis adopted b 1 iati
h nin S y the International Association of Leath
Trades Chemists as official is sufficiently well known to need no detailed description here. o
. Speaking very broadly, it consists of :— 'Il‘)annin B
: ! : o escription.
(7) Absorption during agitation of the tannin in an infusion prepared from a given
weight of tanstuff, by means of chromed hide-powder.

b (#1) Subsecuent evaporation of the  resultant; non-tannin liquor for deducti i
weight—when thoroughly dried—from. el

(it3) the total solubles—obtained by the eva i ighi
poration and weighing dry, of an equal
volume of filtered but otherwise untreated tannin infusioi, s -

in order to arrive at the tannin removed, by difference.

(@) A correct estimation of the moisture in the sample.
.As thus t.lesenbed the me'hho{i appears as a very simple one, ‘but to ensure reliable and con- pri:lxcl.‘lu:;]\‘:\];n::
cordant results, a close attention is required to all the details of the process.
The \1egetable tannins as a class owe their principal industrial importance to their property.
of converting the animal skin into Teather and the method of hide-powder analysis was devised.
as being likely to give the most valuable figures of analysis to the tanner, in that it imitated
(within certain limits) the practical process of tanning, by converting the hide-powder into
leather-powder at the expense of the tannin principle of the tanstufl under investigation.
At a later date it was found that stability was given to the hide-powder without in any Chroming.
way impairing its affinity for natural tans, by a preliminary chroming treatment in which
basic chromium chloride—Cr,Cl;(OH),—was employed.  The chroming rendered msoluble
certain gelatinous matters in the hide-powder, which had ab times given trouble by dissolving
out in the © non-tannin ” liquor thus giving & zesult too high'in‘non-tannins and. éonsequentl{r
too low in tannin. :
. When chroming was adopted by the I. A. L. T.
‘method of shaking the tannin liquor with the chromed powder, in place of the upward percola-
/ tion hitherto employed whilst using the unchromed powder. The advantage gained in points
of time was considerable : - with the old unchromed powder, shaking would have been too

dangerous an expedient.

1 have already implied that hide-pow
tannage, and it must be regarded rather as an APPrOXi
that we call tanmin, which the hide will absorb during con
tion of any one-definite chemical constituent.

, Viewed in this light, the method, if carefully carried out, gives Tesults of surprising accuracy, Accuracy.
5 and the duplicate analyses insisted on by the L. A. L é ‘are, as a rule, an extremely close
*  check.

That they are, however, an exact criterion of the amount of tannin in a tanstuff, which
would actually prove absorbable into the hide on the practical scale, is at least doubtful. To
begin with, hide-powder is, as its name implies, in & sub-divided condition, so that the hide
fibres should be reached by the tanuin very uch more easily than in the case of the ordinary

pelt. On the other hand, there are probably conditions in the tan-pit more favourable to the
absorption of tannin, than those which obtain in hide-powder analysis, and it is at least likely ~
that a proportion of the matter reported in analysis as “ non-tannins,” plays its part in the
formation of leather-substance, indirectly or directlyy

We lnow that tanning materials rich in non-tannins often produce superior leather to those
with but little soluble matter other than tannins. And yet that these, in practical tanning absorb-
able, non-tannins are merely an obstinate form of tannins is yery much to be doubted. If
this were so, other gravimetric methods of tannin estimation should give higher results, but this
is not noticeably the case.

In hide-powder analysis, the hide-powder is simply employed as a Teagent used in excess,
as a precipitant, (within itself) of all, or as much as possible of the tannin matter to be extracted,
and only differs essentially in principle from other gravimetric methods in the fact that the
precipitant employed is slkin-substance for which reason the results obtained ought to be at any
rato nearer than any other to those obtained in practical Jeather-making processes. +

9FRGA
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0., in 1908, they also adopted the American  Shake mothod.

Character of the

der analysis involves in some degree a miniature
analysis.

mate measure, of the amount: of matter
version into leather, than as an estima-
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Manipulation.

' Time required,

2

On the other hand details of manipulation ave essentially difierent from those of other gravi-
metric methods, in that these latter generally comprise an actual weighing of the precipitated
tannin, while in the hide-powder method the difference in weight of treated and un-treated
portions is the measure of the tannin absorbed into an excess of precipitant, the resultant
tannin-hide-powder product not being actually itself weighed.

To obtain the result with hide-powder is naturally a longer and more complicated process

than where divect: weighing of a tannin precipitate is concerned. !
)

Reagent for

‘chroming,

o

Chroming pro-
5.

Dé-tannisation.

Filtration.

To begin with, the hide-powder contains a percentage of moisture which must be allowed
for in weighing the quantity required. This is generally just so much as is wanted for the
number of analyses being started on one day. Chromed hide-powder cannot be kept, but must
be put into use as soon as possible after chroming and washing:

The chrome solution used isa hasic chromium chloride Cr,Cl,(OH),a stock solution
of which is prepared by the addition of the calculated quantity of sodium carbonate to the
salt Cr,Cly, 6H,0—29, of the basic chrome salt reckoned on the dry hide-powder, is used
in chroming. .

The hide-powdet is chromed in 10 times its weight of water, plus the chrome, for one hour
and is then squeezed free fiom residual liquor and repeatedly washed and squeezed with distilled
water on linen in the fruit press until 50ce. of the filtrate give a permanent brick-red colouration
with one drop of 109, potassium chromate (K,Cr0,) and not more than 4 drops of decinormal
silver nitrate (AgNO,), when practically all traces of chlorides from the chrome solution will
heen removed. At Esociet stiming through the linen and subsequent squeezing repeatedly,
times, always occupies more than one hour.

4-

Tinally the hide-powder is squeezed to contain about 70% moisture and weighed, an amount
being taken for analysis which corresponds to 65 grams of dry hide-powder.

The squeezed hide-powder is now to be utilised to de-tan an aliquot proportion of the tannin
solution, but as it contains an excess of moisture which would dilute the tannin solution, this
st be allowed for. Ttisusual to bring thisamount of water of dilution up to & definite amount,
and allow for it in evaporating the non-tannin liquor.

Thus if 65 grams of the dry hide-powder is found to contain 14:5 grams of moisture,
a further 55 ce. of water| will be added, and the 10C ce. of tan liquor added will become 120 cc.
of diluted liquor, so that 60 cc. evaporated to dryness will count as 50 cc.

Agitation is carried on by hand at Esociet by violent shaking under supervision for 20
minutes in special bottles reserved for the purpose. Mechanical shaking is recommended but
the hand work has not affected our results adversely.

After shaking the massispoured onto linen filters and squeezed by hand. The hands
should he washed with distilled water just previously and dried on a clean piece of linen. The
filtrate from the linen is shalken up with kaolin and filtered through No. 605 extra-hard filtexs,
and at Esociet where we have to.do, so far, entirely with raw tanstuffs, and not with extracts,
we have often been faced with the difficulty that the non-tannin liquor either would not filter
clear, or even would not filter at all owing to the presence of certain waxy materialsin the tan-
stuffs. '

On one oceasion in our extremely dry, hc?b weather, a non-tanpin filtrate which was filter-
ing very slowly was left overniglit, and next morning I found a dry filter and no filtrate, the
la
an error not to have covered the filter, but this illustrates the impossibility of filtering such
a liquor.

It has, however, been my practice for months to filter. so much of the original liquor pre-
pared for estimation (by evaporation and weighing), of the ©total solubles,” as to have a
further 100 ce. left over for de-tannisation, in determining the “non-tannins.” The filtration
is carried out through Berkefeld filter-candles, under vacuum, and isas a wule very perfect,
though slimy liquors give a good deal of trouble. However, once filtered, if this liquor is used
for the non-tannin estimation there is very’seldom any further trouble'in the filtering later on.

‘But in the case just mentioned, an analysis of Mauhrain fibre (Bawhinia Vahlii), the
filtration through the candlos had been so troublesome, that in spite of zepeatedly wiping the
slime from their surface with clean cotiton cloth, I could only get enough liquor for the tdtal
solubles, and had therefore used the original unfiltered infusion (asislaid down in the I.A.L.T.C.
method) for my non-tannin determination. I afterwards repeated the analysis, continuing the
filtration through the candles until I did get enough filtrate for both total solubles and non-
tannins, and then the trouble in filtration of the final non-tannin tltrate was of course done

having preferred evaporating from the paper to forcing its way through ! Itwasof course «

3
away with, and a result of 2479, total solubles, 15: 039, non-tannins, and, consequently, 9.67%,
tannin obtained. :

The oceurrence of glutinous slime or gummy matter is common with a number of Indian
tanstuffs, and a difficulty T once had with a sample of Seja leaves (Lagerstroenvia. parviflora)
Ieads me now to the method of extraction of the raw tanning material. 2

In the Hsociet laboratory, Procter’s form of extractor is in use. It gonsists of bealkers in a
special shape of narrow, Tectangular, water-bath with brass, cork lined, clamps for supporting
inverted thistle-funnels, bent twice at right angles, which act as syphons. They are
ﬁtte:d with pinch cock and delivery tube. The bulb of the funnel is covered with muslin and
buried in about 4 inch of silver-sand washed free from iron. :

Our extractor-baths each carry 4 beakers and syphons.

o The tanstuffs, previously ground to pass through a sieve of 10 wires per 'c.m., is weighed

: ‘9

i_gto the beaker§ on top of the sand.  Such a quantity should, if possible, be taken as is likely to
give an extraction-liquor of about 4 grams tanniw in the litre. The beakers are of about 400 ce.
capacity, but obviously w1'th avery bulky (feathery), or a wealk tanstuff, there is less room avail-
able for the water, than with a dense or concentrated one. S !

At Esociet, the tanstuff is weighed out in an evening and the beakers are filled with water
and heated to 45°— 50°C., then left overnight. * This preliminary warming is necessary with
many of our tanstuffs, to completely wet them out. The following morning the soal-liquor
is syphoned off and poured into labelled litre flasks. It usually amounts to about 250 co.
The beakers are at once filled up and heat applied till at a temperature of 45°C., in the beakers,
an(}ther 250cc. are withdrawn from each ; the temperature of the bath is then raised to Boiling
Point  (about 97° C. in the beakers), when a further 250cc. is run off, the remaining 250cc:
being withdrawn after anhourat the boil. The flasks are cooled under running water and made
up to one litre, and though in hot weather the temperature is considerably higher than thel7-5°C.
prescribed by LALT.C., the error is a slight one which for our comparative purposes may,
I think, he left out of account. The method of extraction we employ is simple, and nearly

always gives very concordant results, but on the occasion I have hinted at, when analysing some"

leaves producing a very great deal of slime, the syphon entirely refused to work. The liquor was
in this case so slimy that it could not be squeezed through linen in a fruit press. I was therefore
obliged to raise the temperature to the boil and maintain the water at that temperature for
some time before the syphon consented to work. This fact was of course reported on the ana-
lysis. . ) <

. The initial preparation of raw tanning-materials for analysis has already been touched upon.
To ensure thorough grinding (if the nature of the bark does not entirely prevent this), the samples
are always thoroughly air-dried, s matter of no difficulty at Maihar during the greater part of
the year. . v

It is most essential that samples should be so taken as to be thoroughly representative of the
whole bulk,

It may be objected that I have worked backwards from the central principles of tannin
analysis, leaying this initial consideration to the last, but “last is not always least i 'and my
desire is to draw special attention to this subject, to which great care is devoted at Esociet, ‘lvlth
very close results in duplicate analyses as the result.  Both the I A. L. T. C. and the American
TLeather Chemists’ Association set forth rules as to sampling of raw tanning materials, which
may be read of all men, and the rules of the latter body are more particularly complete, on
account of the number of raw tanning materials produced in America. But these rules apparently
have regard chiefly to tanning materials delivered to the dealer or consumer, fmd an
analysis of samples taken in accordance therewith should be a correct average analysis of the
whole of the particular bulle or batch. It would, however, be less correct to say that it was

Extraction.

Grinding ;
Woight faken.

Process.

Sampling.

Local variations

typical generically, of the particular bark, fruit, leaves, or pods — as the case might be. More in tannin strongth. -

especially in the case of barks and leaves, the tannin-content not only varies in different parts
of the tree but may also vary in different trees in the same locality ; according to aspect, eleva-
tion or other local circumstances. Thus a typical sample of bark should be taken from different
heights of ‘the same tree, and from a number of trees.

This is most difficult if these strips are of a fibrous texture such as Mauhrain. They Sampling of

should; in that case, be split vertically, into three parallel pieces, and —
() a third of the left hand strip should be taken from one, and then
(b) the middle third should be taken from the centre strip, and finally
(¢) the third of the right hand strip which is at the end opposite to (a).
Tf still sufficiently large (12” length), the strip may be further divided, either with a single
vertical split,-taking opposite halves, or as b
thirds. i \ <

efore with two vertical splits, again taking the three

fibrous and brittle
barks.




Sampling of
leaves.

Seeds pods and.

Tuit,

Wood.

Samples at
difforent periods
of yoar.

Anogeissus
latifolia.

Colour measure-
ment.

Relative affinity
of different tan-
stuffs for skin sub-
stance,
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In this way a representative sample of the bulk will be obtained.

If, on the other hand the bark comes away in brittle chips as is the case with Kahua
(Terminalia Arjuna), these chips may be quickly dried where collected, then beaten much smaller
with' wooden mallets, and sampled down to say 10 Ibs. by repeated mixing and quartering. In
the laboratory this sample can easily be reduced to powder of the necessary fineness, but where
fibrous barks or other substances are concerned, they have to be ground as far as possible,
and the amount of powder and fibre weighed separately, after which they are weighed out for
analysis in this proportion. %

Leaves should be taken with due regard to the season of the year and the age of the leaf.
For instance leaves —
(I) on a young shoot, or
(2) on a shoot from which a previous flush has been gathered, or
(3) on & mature branch, .

are all liable to differ in tannin-content.

If an average sample of all the leaves of any tree is to be taken, some effort should he made
to gather proportionate quantities of the old and new leayes. These should then be heaten with
b:?nboos on a clean surface, say sacks laid upon the ground, and mixed and quartered down to
a few bs.

In taking an average sample from a very large heap of leaves or other ground up or small
tanning materials, these should, if possible, be spread out on a clean surface to uniform depth,
say 127, and samples taken right through from top to bottom, approximately from each 3’ square
in the layer. These should then be beaten with bamboos and quartered down to small bulk as
previously described.

Pods and fruits should be dried, and broken up and mixed and quartered as above.

Spealing generally — from the standpoint of “ nature and quantity of tannin contained,”—
there is every difference between the seed or stone and its envelope of pod or pulp. When the
unripe pod or shellis taken, it would be well to remove seeds or stones before drying the envelope
and to send in a separate sample quartered down from these. Mr. €. G. Robgers the 0hie§
Conservator of Forests, Burma, has found that in the case of Caesalpinia diygna’ the green
pods can he easily and cheaply shelled by hand : and in this case, as in the case of the Babul
pod, and probably also of Caesalpinia coriaria (Divi-divi), the-seed must be rejected since it
contains an injurious ferment and but little tannin.

Lengths of young wood may be sampled in the same was 'as strips of barl, b

, but th
be sawn, x{ot broken, and the sawdust carefully colleccedAy In bhep case of lar;e mfrilf?rosul)df’
l;undlels, sticks El\ould be taken from 5 per cent. of these, and sawn through in 4 places. Saw-
dust alone, in this case, to be carefully collected and mixed s .
- ly mixed and quartered down to suitable bulls

Mature wood: Cuts must be taken from different sectioris of the k
fully collected as with the young wood. ceE e

So far but little work on wood has been done at Maihar, vi i
Eng Maihar, and that with negative results, as

Finally, where a tanstuff or reputed tanstuff is sufficient] justify i i

3 ly abundant to justif i

we look for samples to be taken on the above lines, at’successive periods (]iu.n;z éﬁze;zf:m'
) 8. ¢

My work at Maihar has largely had, so far, to do with preliminary an
?‘lxd some qf these are to be' very fully studied by Mr. I‘}‘)raymolllth},’ lel%s}fzvgggmr;};l;aﬁt:g?
The Anogeissus latifolia has already been under observation for some years by Mr’ Fra, 'nimt};
and the full knowledge of it he has gained has already borne fruit, especially cou .led “}rith th
knowledge of other tanstuffs for suitable admixture, obtained during the co-0; eragcion bet -
Messrs. Fraymouth, Marriott, Chowdry, and myself, P 2

. Ml&ch usefu{ work however yet remains to be done on these tanstuffs, and among other things
intend fo continue some work barely begun, on colour measurement of single :anstuﬁs a bd
mixtures, in the early colouring stages of tannage. :

Further work lies in th inati ion i i ;
S in the determination of the degree of exhaustion in various tanstufis
A weak tanstuff, yielding all its tanni; i
| 1 n to the fibre, may obviously be more useful than
strong one which holds more tenaciously to its tannin. Some of our tunst\?ﬁs which are relativél;
Weal( in tannin, sugh as Mauhra,lnlbm‘k, give the best results, while Mangroves, with upward
of 45 per cent. fannin give a most inferior tannage, although T have hopes of a suitable local

5 |

admixture with bleaching and softening properties being found for them. We have a tremend-
ous number of samples sent us by various Forest officers, awaiting preliminary investigation
now, and with, those T have still left over from Belgaum District and from Burma, they, must
number some hundreds. ¢

Tt therefore has become an urgent matter to ingrease the analysis-output of the Esociet

w ven will effect iderable economy of time.

Even then, the hide-powder process cannot be regarded as a very quick one, and that
is doubtless the reason why certain chemists prefer a direct gravimetric method, such as the
precipitation with nickel: hydrate put forward and used by Mr, Puran Singh, F.C.S., and
the lead acetate method constantly used by Dr. David Hooper, F.LC., F.C.8., for Toutine
“checks, and adopted at Escciet by Mr. 8. P. Chowdry, F.CS,, the Assistant Manager there.

With the permission of the. Conference I will now read a brief note on the mebhod,.by
Mzr. Chowdry :— :
Note on the direct estimation of Tannin by Gra imetric method (Precipitation witl lead Acetate)
by S. P. Chowdry, F. C, S. -

«Mhe method yas regularly vsed in the Government Economic Laboratory of the Indian Museum, Caleutta,
by my previous chicf Dr. David Hooper, P.LC., F.C.S., late Beonomic Botanist to the Botanical Survey of
Tndia, where I worked and studied same, for soveral years, and this method has been introduced, in the
Tsociot Laboratory, for quick estimetion of percentage of tannin, and found to be extromely useful from the
Join of view of siving of time. It is of the utmost importance in the first instance that the sampling should
. be properly done and in where sufficient care has not been taken, in this first procedure, my experionce

has been to find a variation in the results.
Sampling—With a wagon load of stuff, the sampling is done in the following way : —
Ono handful is taken out of cach bag ; after mixing this it is quartered down to about 40 Ibs. This
s ground o ” mesh, and after thomugh mixing is quatered again and this second quarter s ground, passed
through a 60 mesh sieve, and after mixirig is ready for an Tt is interesting to note that as good results
have always beon obtained from an infusion of 2 grams, as from one of 10 grams and even more, by the lead
mothod, 50 long as tho ssmpling is dono with sufficiont care. Iusually tako 5 grams for tho infusion, and an
aliquot, part reprosonting 1 to 2 grams according to the percontage of tannin roughly guessed, is taken and
‘precipitated with lead acotate. Tho lead tannate is filtered off and washed. In its semi-dry state, the
procipitaito is removed from the paper, from which i comes away easly, and is put fnto & small procelain.
enucible, which s then dried until constant in & water-oven.

Tho precipitate is then weighed as lead tannate.

, This is then ignited to lead oxide over low flame, caro bel
Tho difference between the weight of lead tannate and the wei
whole operation is accomplished within 3 to 4 hours.
nalyses carriod out in. the Esociet Laboratory, J, A, Pilgrim,
ernment, carrying out the hide-powder T. A. L T, C, method.

di in each case is practically negligibl

ing taken to prevent formation of metallic load:
ght of lead oxideis calculeied as Tannin, The

The following comparative results of somoa
Esq., M. T. A. T T ., Tannin Expert to the Gov
and tho Tead moethod being adopted byme, will show that the

By Hide-Powder. Lead mothod.
Tannin. Tannin,
6-98 por cent, 69 per cent.

Spont Taryad Bark (Cassia aurioulala) b i -
Tivesh Turwad Bark (Cassio aurioulata) & o Labn s e
shlai Baxk (Boswellia serrata) - - o S e b
Avhar Dal Bark .. 4 o i s Lo e
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Khaja (Bridelia' retusa) Bark e 5
Aonla (Phyllanthus Bmblica) :

Mauhrain (Buwhinia Valdi) orushod, intorior of stem. ..
Sojn Bark (Lagerstroemia parviflora) .. i o
Shishum Pods (Lalbergia Sisso0) -« o =
heT. A L. T. C., aftor long experiments and careful resoar
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Tho method adopted by t! ch, is most accurate,
and is the only method accepted by the trade.
A ot ono hus to analyse meny samples a day it is very
Tor rough amd quick estimation of tamin percenteges,
the Hide-Powder method. .

Tow industrics labour under such poculiar an

useful to adopt: a short and easy method like the mbox_'a
rather than spend the timo and troublo necessary in

d difficult conditions as the tenning trade, _boingfsnbjectbeg,
it i i structi its ials; o tation and docomposition, of tanstufls
o rapid destruction of its raw materials, and quick fermen d i
ﬁéﬁulz\u&ms gm‘ing the processes, and there are so many othier factors determining the quality ;:f a tlan§buf,
boyond the mete estimation of tho tamnin porcentage, that small difierences in the results of analysis by

difforent methods, may vory well be neglected.

i i indicati i tion of tannin, yhen analysed

been noticed that there are certain tanstufs indicating a fair propor n

i thletl‘:n“fmrﬁow «which, however, dovelope cortain dofects inheront with them': di:mxg.thg process of
7 i S 2 ’ x + S itabils: 3 7 1 3 5

unning, thus producing such leathor as o yio thels tability for practical app

Time OCC\“lpieﬂ
laboratory and more apparatus has already been purchased. At present a bateh of analyses in hido-powder
put in one evening, are through the manipulation and evaporated o dryness the evening fol- analysis.
lowing, but it requires the greater part of the third day to get them constant in the water-
oven. Some tanstuffs with appearance and smell of ‘sugary constituents, such as Mauhrain
bark and S8l (twig) bark, are difficult to get constant, but the projected introduction of a

Quicker method.

Other methods ate regarded as giving  inexactresults ; bub




Closeness of
check between
duplicate hide-

. powder analyses.

Ratio between
total solubles and
and non-tannins
not seriously dis-
turbed  when
the extraction in

both cases was not
equally complete.
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Thave been much sfruck by the close concordance of results in nearly every fnstanpe befween
the two methods in spite of the greater accuracy that one would ezpect from the hide-powder

method. B

I now append a number of dup]icatc‘analyses selected to shew the close checks obtainable,

even under tropical disabilities, with the hide-powder method :—

Averages
calculated
Date. > Name of Tanstuff. on the
toairdry | toeir-dry absolutely
sample sample: dry material.
| : :
1 Per cent.. Per cent. Per cent.
14th February 1017 .. | Dhawa (Anogeissus latifoliay | - 12:02 12-78 1348
s Twig Bark. : j
14¢h February 1917 .. | Dhawa (dnogeissus latifolia) | 1420 14-39 1550
Mature Bark. |
25tk March 1917~ .. | Dhawa (Anogeissus latifoliay ‘[ 13-10 1312 1435
: Mature Leaves. l
|
20th Aprit 1917 -. | Dhawa (Anogeissus latifolia) !‘ 23-88 23-90 2506
Sumac. |
16th February 1917 .. | Spent Turwad (Cassia auriculata)] 623 647 S 698
Bark from Bombay.
3rd March 1917 .. | Anogrissus acuminata.—Mature 1332 1348 14-36:
bark from Burma. 7
2nd Apsil 1917 .| Teak Bark from Burma. .. 035 045 0-42
23rd April 1917 .. | Seja (Lagersiroemia parvifloray 9-25 9-45 988
ark.
20dMay 1017 .. | Sai (Terminalia tomentoss) Twvig n's3 155 12:30.
: ark. J :
21st May 1917 .. | Pyingadu (Xylia dolabriformis) 1357 13-64 1445
Bark from Burma.
22nd May 1917 .. | Myrabolans crushed  (Termi- 4620 2638 49:95
: ‘nalia Clebula) fruit.
24¢h May 1917 .. | Mashrain Bark (Bauhinia 16:30 1635 1725,
' Valii). . :
Ist June 1917 .. | Karaunda Bark (Cassz spina- 469 £:80 5:05.
[ rum).
1

T}_nc ﬁgl}l‘es in the first two columns labove illustarte closeness of check, but all figures of
analysis issuing from Esociet are calculated on the abselute dry weight, as in column 3, above.

Tt is not possible to obtain in every case, results as close as the above, and as I may be
accused of emulating the apple-woman’s tactics of putting the best fruit on top,” T may
mention that the rules of the LA.L.T.C., allow a margin, between duplicate analyses of Hquil{
extracts, of 0-5 per cent. and between those of solid extracts, of I*5 per cent.  With raw tanning
materials a greater divergence than this might easily be expected, without the greatest possible
care in sampling.

Thg (qllowin,q analyses are interesting in that the nett amount of tannin was within the
proper limits, although the difference between the * Total solubles” and ‘ non-tannins ” was
too great.

(%) Aonla (Phyllanthus Emblica) ; fruit dried and greund without kernel.

2 A B.

5 Percent.  Per cent.

Total solubles o o X o ... 43-00 41-04

Non-tannins Ao s 82 2 e s o404 21-96

Tannin by difference S A e Sl .. v 18270 19-08
-

7
(%) Salai Bark (Boswellia serrata)—
= Per cent. Per cent.
Total solubles - . - i 15 % fog 8183 33-10 >
Non-tannins S i = % .. 19:90 2077 o
Tannin by difference 2 : 3 5 .. 11-93 12-33 =

In each of these cases part of the same bulk sample was used ; the difference lies in the
amount of total extractive matter.

Tn ‘the case of the Salai, the diffcence between analyses A and B, is probably due to the Reds.
existence in this material of ¢ reds,” solubls with: difficulty rather more of which have been
dissolved in the one case than in the other, though this ought not to have occurred since duplicate
analyses always are carried on, in parallel. = Separate estimation of these * reds ” in the sample
shewed, approximately, 33 per cent. :

It is more difficult to account for the difference in the amount of extractive matter in the
case of the Aonla fruit ; but this may have been due to some undiscovered fault, in mixing,
during sampling.

Tt is curious that in some instances such as the Tealk Bark Analysis quoted, bodies with an Unsnitabilit
infinitely small amount of tannin shew very concordant results, but a permissible difference of ¢ho hide po\gdet s
of 0°5 to 1:5 per cent. on a 30 per cent. tanstuff, is proportionately more than a serious matter method for minute
with a material containing say 2 per cent. of tannin, and I feel that when a sample sent for traces of tannin.

ination shews by preliminary qualitative tests that it only contains a very small pro-
portion of tannin, resource should be had if estimation be still deemed desirable —to the
gravimetric lead acetate method, which is equally accurate for very small percentages.

There are a number of qualitative tests for tanstuffs from which their tanning properties
may be guessed at, with some degree of accuracy, though of course there is only one way of
obtaining the ultimate verdict, and that is by a series of practical tests on the tannery scale.

Tt is perhaps hardly within the scope of this paper to enlarge on the skill and devotion to
this worlk, “ in season and out of season ” of both Mr. Fraymouth, and Mr. Chowdry, but the
new leathers they have turned out “ are their own epistle ” which need only be seen, to earn
them a full meed of recognition.

It may be of interest here, to mention a preliminary test for tanstuffs, mainl_y for the A rongh preli-
cuidance of Forest officers, and others, who are good enough to send us samplfes fgr investiga- :mmb_ry test for
tion. Ifa liquor prepared by boiling a small portion of the broken-up material in water for Hr:

10 minutes, gives no blue-black, violet-black or gr ?‘ k " or preciy on gddx—
tion to a portion, of a few drops of a 1 per cent. solution of iron alum,' 18 d011b'§ful if it is of 3
tanning value. But the femainder of the infusion should then be examined as to its condition
with litmus paper :— 2

Acids turn blue litmus paper red.

Alkalies turn red Htlﬂu§ paper blue.

Tfthe solution is neutral there is no change of either.

If the paper shews the infusion to be #cid, a solution of soda should be .added, drop by

é drop, with stirring, until the solution no longer reddens a fresh piece of blue paper, but not long

enough for it to turn the red paper to blue. o

The iron alum is then added, and if no colouration ensues the alleged tanstuff may be dis- i
carded. ;

There are, as already stated, a number of other more or Tess deﬁ.nite qualitative tests appli-
cable in our labouratory, but as a rule the class of tannin may be prej udged from th'e nature of a
raw tanning material, and the tests have been mainly devised for the examination of mixed
eatracts a much more difficult problem. o %

Tn writing of our methods at Bscoiet, if T lay myself open to the charge from brother members
of my Society, of having departed in some small matters from t-l]g standard practice, 1 would
venture to point out that our work is designed to get Tesults, with all possible speed, and of
sufficient accuracy to guide us in the ultimate practical application of a multitude of new tan-
stuffs and tanstuff-mixtures.

1 i i i T tanstuff has shewn Tead (Ph.) chek
Tn this we have certainly succeeded and, e.g. . in certain cases where a new o
that the guessed quantity taken, made an infusion stronger than 4}, or weaker than 3} grams ;‘:uidt,iﬁont?w _;vem;i -
tannin per litre, the strength prescribed for an analysis, and easy to get at with a tanstuff of mitinl hidor o i
5 Aly known tanni h, buti ible to estimate with a new t?mshuﬁ, we haye found analysis b

&
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ﬂ:nf’ infusion is not hy alead check, that the result was, none-the-less, quite accurate, and so avoided the necessity—
of preseribed tannin where time is a consideration—of repeating the analysis.

strength.

I may point out that the cost of such lead checks is practically infinitesintal, whilst hide-
powder is an expensive reagent which requires to be specially imported from certain recognised
dealers in England. Further the cost of the additional time required cannot be left out of
account.

T thiink it will be recognised that the difficulties of carrying out our work, in a country
laboratory in the tropics, are in every way greater than those experienced in a tannin-chemist’s
laboratory at home, and in a country where even the operation of accurate weighing-especially
by lamp-light —is at any time likely to be jeopardised hy some such trifling cause as the gyra
tions of a minute but persistently migratory fly hopping from side to side of the beam refusing
to he dislodged and finally settling on the sticky surface of the “ Total solubles * basin being
weighed, T think it will be conceded that we have not done ill, to obtain the consistent series
of close analytical checks which are on record in our laboratory.

Need for, and In conclusion, if it be urged; not without some reason perhaps, that the above s a dry subject
essential characte- to the lay mind in these “ matters tannic,” T would crave the indulgence of any such hearers,
“152‘: 1°f:_é" t?"““ in reminding them that a tannin analysis is one of the important means to dn important end, and
plete CSSINCAtlon - 4,4 this  end * is a full and complete classification of Indian tanstufls, such as should be an
of Indian tanstuffs. . - 3% 3 % .

invaluable guide to the tanner requiring to produce any kind of vegatable-tannedfeather with
local tanstuffs, in any part of India. i

Tn this, T am aiare that T am looking pretty far ahead, since any single promising neiw.
tanning-material needs even years of a study covering all the ground between forest.and
finished leather before it is fully qualified for a place on such a class-list, or in such a compen-
dium, as T indicate.

It is at any rate something, that at Maihar such work should have been begun ; it is our
hope that in due course the necessary number of willing co-workers may be found, to carry it

/ through to successful completion.

Mataar, C.I. ;
The 1200 July 1917. J. ALDRED PILGRIM,

s | .
G. M. Press; Simla.—No. 93 R.&A.—27-9-17—404—B.P,

3 APPENDIX IV.

Results of recent Research on Central Indian and other Tan-stuffs and their applica=
tion to Leather Manufacture ; Suggestions for Collaboration in Research on
Tannin between the Esociet Tannin Research Factory and Forest Officers, by
Mr. W. A. Fraymouth, Esq., F. C. S., Director, Esociet "Tannin Rese;rch
Factory, Maihar, under the Indian Munitions Board.

Before deseribing the zesults of five years' applicati
¢ ¥ research on the application of several Indi
tan}St\I{ﬁs tq.the mannf;ﬂctu.rc gf leather, T wish to acknowledge the value that I have found in :;ig
work of earlier i inci ¥ i
Hehos arlier researciers and to describe the principles that have gulf_lcd me to what has been

‘When T first became interested in the subject of indigenous tan-stuffs, T found that the local Indigenous

chamars lmew how to make leather of sorts from many barks, leaves and fruits. T availed (220ers’ informa-
tion.

myself of all information that these people could give, watching their methods and processes.

Several careful investigations of local indigenous methods are on record. T mention parti-
cularly the description of indigenous tanning in the Central Provinces by the Hon'ble Mr pC E
Low, 1.0, (see Central Proivinces Industrial Survey). This could only haye heen sritten
a{(igr the most careful investigation. The particulars given of costs and profits are most valu-
able.

I found that Mr. David Hooper, F.I.C., F.C.S., late Economic Botanist to the Government Hooper's Resear-

of I}ldia, ).\:u'i made_a most thorough :_md extensive survey of those vegetable products of India ches.
which contain tannin (see = The Agricultural Ledger 1902, No. 1, Indian Tanning Materials),
and I would say now, after five years constant reference to this little boolk, that we have found
only one important tan-stuft that was not known to Hooper. i 3

It is zegrettable that, after this thorough preliminary survey of the subject, efforts were
not rlr\ad_e to follow up this information by practical large-scale tests of the tan-stuffs and their
application to leather manufacture, thus applying the information that Hooper had amassed.
On reference to page 2 of this work, the readexr “jll find a history of tannin conferences which
“were spread over the years 1886 to 1899, and which resulted in little else than further analyses
and this preliminary survey. Tt is noticeable that, instead of setting out to make leather from
the tan-stufls of India, the programme was to make extracts. .

During the last nine years the Forest Reserach Institute have examined many hundreds of
samples and have afforded every information in their power fo such of the tanning trado who have
asked for help. Many a Forest Officer has done his best by gefting samples, and the United
Provinces Forest Department have succeeded in persuading big tanning firms to try' several
new barks on'a large scale.
 Thestudy of all these efferts will show that undue importance has been given to the
percentage of tannin in small-scale samples, and, above all, that the ultimate leather to be got
from each tan-stuff has not been given its proper place asa factor of importance. Itwas astudy
of this factor that produced the certainty in my mind that practically no single tan-stuft
contains all the properties necessary to make good leather. I foundhowever that by admixture
of these natural tan-stuffs, almost any quality cf leather can be produced.

T set before me the following factors governing the gotting of tan-stufls in their order of Facto
importance as below :— I

\ : 3 o

() Itmust be possible to collect the tan-stuff without destroying the trees ; or the tan-stuff
must be availzble after the tree has been felled for other reasons. S

(b) The trees must be very widely distributed all over India. i

(¢) The barl, or leaf, or fruit must/be easily collected, dried, packed tight and delivered

: on rail at a low cost (for this T have later suggested a maximum cost, which will
allow of sale on rail at one anna for cach one per cent. of tannin per maund, to which
may be added a bonus for special qualities desired by the tanner). :

(d) The tannin must be easily soluble in cold water and must produce good leather alone
or-in admixture with other tannins.

(¢) Lastly the tonnin analysis may be considered. This must be estimated with close
attention to sampling and with a close study of the tree and its habits. The
result must always be calculated to percentage on the dry weight. All analyses,
figures in this paper are 50 expressed. 7

T believe that these principles, which are original, have led to such success as has been
achieved. 3
91R&A




2

The consideration () has not been easy to uphold as a principle, but I am quite certain
that it is the most important factor in making a success of Indian tan-stuffs. 5

Quite early in my researches I was led to try the bark of the smaller branches that are
cut when one pollards a tree. I found that in almost every case the tannin in the tender barlk

of the branches and twigs is relatively more soluble, more gentle in action on the hide, will pro- -

duce paler colours, and in some cases is richer in proportion to that confained in old barl from
the bole. I have named such bark  Twig Bark,” for if one named it * Branch Bark ” too
much of the bark from the holewould result. T mean by * Twig Bark ” any bark from a branch
with a bottom diameter not excéeding two inches, and which can be taken without destroying
the tree. .

The greatest difficulties that I have experienced are such that will hamper any new efforts
in other parts of India and are therefore worth setting down.

(¢) Seascn and climate :—With theusual delays of India, it is 'ex.trcxne]_y difficult to
organise & proper campaign to collect and despateh any particular jungle product.

1 recommend the most detailed programme to be arranged for many months ahead.

(b) Railway freights—Perhaps the greatest factor in such success, as we can claim, is
due to the liberal views of the Bast Indian Railway Company and. particularly
their District Traffic Manager, Cawnpore (N. A. Bond, Bsquire, who gave us
a wagon-mile-rate 0-2-6 up to 300 miles), thus allowing us to work 12 per cent
tan-stuffs, which otherwise would have been unworkable. I am pleased to say
that other railways have lately granted rates which, although not so fayourable,
are yet workable. I am very anxious to persuade the railways of India to classify
all tan-stufis as one class with a universal wagon-mile-rate, from any station to
any station, ©id any station, on the broad gauge, just as grain is treated. On
this depends the future of tanning in India.

(c) ‘A new industry.—The jungle contracfor and the forest owner areboth frightened
of incurring preliminary losses. I advocate paying high rates at first.  Com-
petition brings these down within & very short time.

The Forest Department must be prepared to lose money during the first few years.

(d) Adulteration—The usual Indian contractor and jungle ntn has had such hard times
that, feeling at war with the world, he cannot grasp the principle ofy supplying
pure goods to gain a good name.

Almost every parcel of tan-stuffs that we have purchased has contained some adulterant ;
has been dosed with sticl, stone, sand or water to make weight. ‘T would impress upon every
one that tan-stuffs must be collected and delivered as dry, clean, perfect products, or else the
tanner will spoil his leather and refuse to use the tan-stufis. ~ Leb it be a first principle that the
tan-stuff must be collected with the greatest care ; it must be dried thoroughly ; no adulterant
of any kind is permissible. The tan-stuff must be broken or compressed to the last
degree, packed in bags, and delivered with a guarantee of tannin contents and purity. Take
more care with tan-stuffs than with grain !

(e) The tanner’s conservatism.—I would impress upon all that the tanner has a most
difficult job. - Nothing whatever is known of the reactions that take place in the
making of leather. The chemist is almost powerless, and even the experienced
tanner is at a loss when some complicated reaction spoils a batch of hides. ¢ Tt is
only natural that the tanner never wishes to try new tanning agents.

T would here express my thanksto the Director of Industries, United Provinees; who gave
me the greatest Help in placing large-scale samples of tan-stuffs with the United = Provinces
tanneries. The Hon'ble Mr. A. H. Silver has further helped me in every way in his power.

(f) Sitviculture and Utilization —Practically nothing is known of the' habits of the trees
that yield the tan-stuffs. Generally speaking, experience has shewn that the
hest tan-stufis can be got from just such trees as have heen regarded as useless
up to date. In some cases just those species which are most valuable from a
tannin point of view have been deliberately cut out as nuisances. It is not
possible to determine immediately whether a certain mode of collection will or
will not damage a tree. It isonly after three tofive years’ study and after large-scale
experiments that any regular method can be proven. The Inspector General
of Forests realised the importance of this factor when, nine months ago, he moved
the Silviculturist to Government to begin to study the Anogeissus latifolia ; and
we have to thank the latter officer for much valuable advice received already.

If I may venture a suggestion into a sphere which is not my own, it will be that one Utili-
zation Officer for the whole of India will not suffice to study tannin trees alone. Had we a

3

Utilization Officer in every division, the Esociet Tannin Research Factory could rely on a series
of samples from each species, which would be properly talen, and which, after a year or 80, would
lead to a complete knowledge of the trees in which we are, and will be, interested.

As a non-official with a long knowledge of the Indian jungles, T may express my opinion -
that unless such samples are taken by an experienced Forest Officer; who has specialised in
utilization, such samples are of little use, and it is waste of time and money to take them into
the laboratory.

It will be useful here to describe very broadly and very cursorily the several classes of

leather that are made, and the consequent classes into which the tannin from various sources léather.

fall naturally according to their individual qualities as  leather-malcers.”

The so-called Bast Indian * half-tanned leather,” long produced in Bombay and Madras
shews an extremely pale colour, is light and porous, very flexible and even elastic. This
leather is tanned right through and perfectly preserved, bub in order to use it for such
Xrork as boot uppers or harness, it has to be treated with more tannin and fats; in fact

curried.”  The home tanner demands this leather, because he can detect any faults at once,
and by simple processes can produce -almost any kind of finished leather. It would be more
proper to call this stuff  tannin-preserved hide,” for there is no doubt that this method
preserves the hide in a most, perfect manner, in a short time, at what should be a low cost
and what will be alow cost, when the tan-stuff business is properly developed. :

It is ouly certain “light ” tannins that, will produce this leather.

Tt is possible in my belief to arrive in one operation at the density and firmness necessary
for the boot upper or for harness by using a mixture of light: and heavier tannins, which will
produce a leather usually of a slightly darker colour than half-tanned leather, but which will
shew a  denser * section, when cut. :

: When it is desired to produce sole leather or a hard, firm, thick leather, colour becomes
Emmportant, Only those heavy tannins that will produce a dense, compact leather are of use
ere.

3 \

It has been customary to classify tannins, calling them Catechol or Pyrogallol tannins,
ete., such classification being based mainly on certain doubtful qualitative tests with reagents,
such as Sulphate of Iron, Bromine, ete. My experience leads me to think that almost every
tannin has different, properties, and that for practical purposes we are nowhere near a proper
chemical knowledge of tannins. On the other hand, I find that if T carry out one, two or
twenty empirical experiments on the leather-making qualities of any given tannin, I find my-
self in a position where I can give useful hints to the tanner. The following information is offer-
ed with the clear statement that it is the result of empirical experiments, and that my chemistry
has only taught me to eliminate, nearly all chemical Ednsidembigus in the study of leather-making
tan-stufls.

Put as simply as possible, the process of tanning a hide consists in —
(@) Wetting down and washing the hide.
(b) A Lime-bath, which removes flesh and hair and prepares the hide to Teceive tannin,
(¢) An Acid-bath, which removes the lime, called the bate or drench.
(d) The Tan-bath.

(e) Drying and oiling or dressing the leather.

Cassia awriculato.—Turwad, Avaram, ete. I would have been glad fo have made

a much deeper study of the twig-bark of this species. So far I have not been able to study the

trees, nor the getting of the bark, but I am of opinion that proper cultivation, above all system-

atic collection and bigger output, would reduce the present high cost of this material. The

Torest Research Institute recommended the cultivation of this bush for its bark many years
ago. g

T must state at once that the leather-making properties of this bark are quite exceptional,

and I doubt if any other tan-stuffcan be found to provide a complete substitute for Turwad,

_ In practice the tanner receives a .pr[)duct containing from 20% fo 22%, tannin, the last
89, of which does not extract easily, and is not used by the tanner.

As supplied to the tanneries it contains much dust and dirt which the tanner removes by
sieving. The price of the bark used to be so low, that the tanner could afford tolose all the
powdered bark, containing much tannin, which is thrown away with the mud, dirt and sand.
This constitutes an expensive loss at present.

No attempt is made to crush ‘the bark before sending by rail, simply because the fanner
can only judge of purity by seeing theindividual pieces of bark, and therefore insists upon large,
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clean pieces. At least one-half of the rail-wagon-space is lost now by such loose packing. If the
bark could be properly prepared and broken dow: :
rail wagon prupgrlyg it Eelli)cvep that a saving equal to one to two annas per 1h. of leather could
be made. :

After the raw hide has been soaked and limed to remove hair, flesh, efc., and after a slight
washing in water, the Bombay and Madras tanners use half CXhﬂHStO(%‘Tlll'\\'l}’d llmg'k l?:lfh‘smlfe
weak liquor from a previous bateh, as the next treatment and thus = bate . tllelyr ides. r{
this respect, Turwad is quite exceptional. | Hvery ot.her fan-sbuff that we L c1 (;X?ﬁn:le}\
Tequires a bating of the hide, as a prc]'uninaryvtreatment, if soft and elastic-grained leather is

* to result. :

The second and
uncrushed bark. 2 g
is i i 7 3, ex I two better run tanneries.
Tn Bombay all of this is done in leaky old tubs, except in one or o .
After about one month the hide is completely tanned, and as far as I have seen, no 12{11rmcxﬁlavx
care is taken throushout the process ; apparently it is almost impossible to produee bad leat c{ 5
A final treatment from two to three days consists in packing the leatherin 'strong Myroba]a}m.
This and a final oiling of the hide is to produce weight. 'The cxtmu}ely pale colour of Turwad
leather allows of a very heavy dose of oil being absorbed without shewing on the dry leather.
1 knm‘v of only one fault in Turwad. If the leather is exposed to the sun it rapidly turns
to a bright réd. :
i i ting (for one can imagine
Although the manufacturer at home must find this most disconcerting can imag
what would be the effect;of dyeing such leather with a bright blue and then exposing the blue
Jeather to the sun), yet T have been assured that this does not detract from th_c vz_xluc of‘ghe
leather. T have found that the addition of the young leaves of the Anogeissus latifolia mr)c_lmes
this fault, and produces a Jeather which darkens to a light brown, instead of the ugly red tinge.

third parts of the process consist in laying down the hid‘c with layers of

My old Madrasi tanner-mistyi tellsme that Turwad used to cost between Re. 1 and Rs. 1-8-0
per maund, but that the price began to rise before the outbreak of war. ¥

As soon as efforts were made to increase the output of Turwad-tanned leather foF the Home
War Office needs, the price rose, until I believe as muchas Rs. 11 per maund was paid by some
tanneries.

The tanner has had to calculate on a charge.of 4 as. to 5 as. per 1b of leather produced as the
cost of tan-stuff, and had it not been for the efforts of the Cm_lt_rqller of Hides and Wool to reduce
prices, the consequent cost of leather would have been prohibitive.

Practically nothing has been done to produce Turwad twig-bark on a large scale. The
bush is very common in the peninsula, and.will grow as far north as Gorakhpore and Cawnpore.
T understand that it will grow from seed, and only requires a small amount of water in its early
years. . ;

Thus T urge most strongly that this valuable bush should be cul.',ivatfzd. I cannot imagine
any change in the tanning trade that would cause the value of this fwig-bark to drop below
Rs. 2 per maund, delivered at any railway station in India. Hvenif pure Itlr“'a(l leather should
not be in demand, every-tanner could use some Turwad in admixture with other tan-stuffs to
improve every kind of leather.

1t alﬁ of opinion that a Turwad planting syndicate, privately financed, could earn good
dividends, firstly by working natural areas now under the plant, which would later be replanted
and worked intensively. Sales would be made in the first instance to Indian tanneries and later
an extract could be made that would sell well in Europe.

T helieve that the railway and canal organisations could add to their revenue by the plant-
ing of Cassia auriculata on their banks and waste lands. >

As soon as the tanner can be supplied with quite clean twig-bark, guaranteed free from
adulteration, he could be persuaded to use it in a powdered form, thus saving freight charges,
and above all getting more of the tannin out of the tan-stuff.

The Government Hides Inspector at Dharavi has collected some thousands of maunds
of the bark, as thrown away from the Bombay tanneries, which has been dried and sent up
to Central India. This reject bark, containing some 8per cent. tannin, has been crushed
and applied in admixure with other ban-sbv_,lﬂ's, to produce leather \vi_t‘n the qualities of Turwad
Jeather. This proves that the original twig-hark should be crushed to pass a 1” mesh sieve

Before application to the hide. :

‘We have found only one other tan-stuff (Gothar) the tannin of which strikes through
the hide as rapidly as that of ‘Turwad,

n, packed in small bags and filled into the -
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Cassie Pistula.—The bark from all fellings of this tree should be taken -off, dried, and
offered'to neighbouring tanneries. It mixes quite well with the twig-bark of the Turwad.
As the bailc cannot be taken unless the tree is felled; and as so little bark is available, we are
not paying much attention to this otherwise quite valuable tan-stuff, at present. Tf there
are forests which contain sufficient trees, I recommend that a large sample (50 maunds) of
twig-bark should be collected by pollarding the trees, and this sample should be sent to
Maihar for investigation. 7

Anogeissus latifolin—Dhawa. The young spring leaves of this widespread species haye

long heen used by chamars. No *“ bate *, except the old sour liquors from previous batches,

is used, and in consequence a very harsh leather is produced,. When this tan-stuff is used
alone the leather has an objectionable pale-yellow-green colour. The chamar will never use
any but the fresh young leaves; he finds the mature leaves too Poor in' tannin.

I found that many analyses had been done on these leaves with results varying from 6
per cent. up to 40 per cent., which had led investigators to expect that the large scale output
of the leaves would vary cougidembly in value. The result of these adverse conditions was
an almost universal condemnation of this tan-stuft:

A prolonged study of the tree with constant samples taken at different times of the year,
from a forest close to my bungalow, soon sheived me exactly where the tannin lies in.the tree,
and that for practical purposes, the leaf products resolve themselves into two quite distinct
tan-stuffs with different properties. The twig-bark has been found most yaluable also.

“Duawas Lpaves.”

. Dircctly after the rains the mature and partly immature leaves should be gathered
without sticks or petioles. These may be collected until the leaf withers or becomes spotted.

In Central India the work must be"stopped in mid-January. /4

The average tannin value of these old leaves is about 12 per cent., although with care-
ful collection a 15 per cent. product can be obtained. 7

- I have found that this tan=stuff can be used in admixure with almost any tanning bark.
It will greatly hasten the time of tanning; it has the effect of bleaching leather during the
process of tanning.

It yields its tannin with the greatest ease in water at temperatures under 50° C. Its supply
is almost unlimited, and after collecting over 40,000 maunds and selling this really large scale
output, Iam convinced that it will be produced af less than 12 annas per maund £. 0. r. in the
future.

* Bsoornr SHUMAC.”

The leaves of the Anogeissus latifolia do not fall early in the ordinary course of events,
but I have found that whenever one plucks all the leaves of a tree, the result is that a fresh
** flush * of leaves appears within a month. It is only befiween December and February that
the tree fails to respond to such plucking.

If the trees are pollarded in February, a big yield of young leaves appears in March. If

these are taken, a fresh ** flush 7 appears m April, and if this plucking is continued, as many as :

four laxge crops of leaves can be collected and dried before the rains commence.

T have continued such plucking experimentally once every month throughout the rains
until October, with the result, that the group of trees that were thus forced to yield seven monthly
crops are now the healthiest in the locality.

T have set before me the problem of drying these leaves during the rains, and T do not des-
pair of being able to devise methods of drying that will allow af least six crops of leaves to be taken
in each year. - '

The dried leayes if beaten and sieved on a 10 mesh sieve, result in a coarse Shumac which
we have proyen to average 30 per cent. tannin, when collected on the large scale,

_This T have named *‘ Esociet Shumac,” for my concern was the first to produce some 4,000

maunds in 1915-16, and to sell this to Londonand other tanners as ““ Shumac.”  The tanners,
who used it, came back for more, but unfortunately high sea freights have for the present killed

swhat will be a fine business later.

 For the present this Shumac may be used by Indian tanners for all uses that Ttalian Shumac
is put to. In addition it will entirely “kill ” the red colour in other tan-stuffs. when used in
admixture, :
= “ Duawa Twic-BARk.”

In pollarding or coppicing the Anogeissus latifolia much of the bark can besaved. Wehave

found that the tannin in this bark, particularly in the twig-bark, gives a p‘ale coloured leather
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and gives weight to leather. Mixed with the Shumac from its own leaves it gives a most valu.
able tan-mixture. The average of the twig-bark shews 15 per cent. tannin.

Phyllanthus Emblica—Aonla fruit and leaves have long b‘een knov‘_m to contain a high
percentage of tannin, So far, I have nothing good to say of either fruit or leaves, although
We may find methods of application of these in the future.

The twig-bark however, that is the bark from all branches talken in pollarding the free,
has proven of great value as a “ light ** tan-stuff. Tt carries some 20 per cent, tannin, nearly
all soluble'in cold water. A slightly pink colour is imparted to the leather when we, which
can be modified by admixture with Dhawa leaves. Above all the grain of the leather remains
extremely smooth during tanning, and the hide remains plump until the process i3 qomple?e.
The resultant leather is extremely tough, will not tear easily and. shews a grain which is elastic.
This tan-stuff is the nearest in qualities to Turwad that we have found among those that haye
been tried. The twig-bark should e collected wherever it can be delhvered on ‘raﬂ at prices
below Rs. 1-8 per maund, for it may be used to take the place of & third of the Turwad which
is used now, while Dhawa leaves will take the place of another one-third.

It should be easily possible to plant and grow Aonla.

Terminalia Arjuna—Kahua., The bark of the bole of this tree peels off in big flakes every
hot weather. 1 have designed a hooked cutter which when used with a hammer-like blow causcs
a chip of the bark to jump out. It is almost impossible to cut into the cambiam Jayer if this
tool is used, with the result that one may strip the whole of the bark of the bole in October—
Novmeber, removing 4" to 4" of the outside layers of the bark.

By the following April the wounded top layer dries up and. flakes off, lezwilllg the tree
completely healed and having suffered no damage. Within two yeaxs the bark will be found
to have thickened up to its original thickness.

The chips when dried pack closely and afford a rich tan-stuff (up to 24 per cent.), which has
been used in large quantities during the last two years (over 30,000 maunds in Ca_\mpore alone).
Tn my belicf this tan-stuff will prove of extreme value in the production of heavier and denser
leathers. It is possible to rétain lighter loathers like those of Turwad and Aonla with Kahua
bark, thereby producing great weight. Horest Officers may malke considerable revenue by
working those trees of this species which are situated near enouch to the rail to allow the barlk
to be delivered at prices below Rs. 1-4-0 at a railway station. All bark from felled trees should
be stripped and dried. T have found that this tree may be easily raised from seed, and that its
growth 18 very rapid. It is a fine shade tree, and the attention of cantonment authorities and
district boards should be drawn to the value of the bark if taken as described above. I have
remarked that this tree constitutes a fine buttress or protection against erosion, if planted along
streams which flow through cultivated ground.

The leaves of the Kahua are valueless as a tan-stuff, in. fact the tannin is richest in the bole
and the lower branches of the tree. The fruit is valusless, if taken when it drops, but we pro-
pose making a careful study of the fruit taken at earlier stages.

Zizzyphus mylopyra.—The fruit of this species known as Gothar in Central India is rich in
tannin. Taken at the right time it may-yield as much as 20 per cent., but we are yet uncertain
ag to its average value in the large scale. The solution in cold water contains a quantity of
sticky matter which causes some fermentation. T intend to attempt to separate this matter,
for we have been able to produce excellent, lig
the. grain elastic. I believe that this fruit constitutes the cheapest tannin in India. It can be
collected for 4 annas per maund; and at 20 per cent. this represents only ona-fifth of an anna
for each one per cent. of tannin per maund. Compare this with 5 annas for each one per cent. of
tannin per maund in the case of Turwad !

Bouhinia Vahlii.—Manhrain. The bark of this creeper, carrying about 12 per cent. of
tannin (although we have had richer samples), has most valuable leather-making properties,
a very pale colour and with extreme softn-ss and elasticity. Us:d alone the bark causes stains
during tanning, but these stains have never appearcd when used in admixture.

This bark, the whole creepsr and other Bauhinias will be subjected to much closer study.

Shorea, robusta.—Sal. The extremely large quantities of bark that “are available fromn
annual fellings have induced us to try this bark in admixture. Opur results so far indicate that
with both Dhawa and Aonla, very fine, pale. soft leather can be produced. We are a little
uncertain as to what tannin contents this barl will shew in bull : our results vary from 10 per
cent. to 15 per cent. and we have heard of higher percentages. - One sample of the young
leayes shewed 20 per cent.  Boyond proving that the dark » d colour usually associated with
Sal leather can be avoid:d by admixture, particularly with Esociet Shumac, we may consider
that we have only commenced what promisos to be a most interesting research on this tan-stuff.
Ilook upon this tan-stuff as the most likely rayw preduct for extract manufacture in Central and
Northern India, « ; 4

5, light leather from this fruit.  The colour is pale, and *

; 7 » Vi

The great shortage and consequently hi 1
! ; { y high prices for Turwad bark has hampered the Methods of
of the Controller of Hides aad Wool, and the War Office Representative, to tumg)uz the ;Eij:f;‘:i “I’l’“r“‘]g":"o

of rough-tanned cow hides that are urgent] i ies 1 ital
£ y required by the tanneries in Great B:
control of the War Office. Our earlior Tesearches whgch W e

: f ere directed towards extract-malki
were dropped some six months ago, when the Controller of Hides and Wool made :ieqlf\:stl:;i

the Tannin Expert to Government, and to me to search for such tan-stuffs as i
i nt, E - could be use
%}acﬁ hOf- It furwza,d. ‘We knew thatitwas unlikely that aniy other single tan-stuff would he S\?i;;‘li);:
Ve therefore attempted to reach the desired effect by modifying certain mixtures thathad béen
dlsaovqrcd in the Esocle.b works, previously. After’an inspection of the Dharavi Turwad
§an;{<{rxes, I bccﬂ.m? convinced that whatever substance we wishad to introduce must be applied
o direch contact with t{](m hide. Finding that the Turwad tanner did not crash his bark. Pa.nd
that he threw away a reject,” still containing 7 per cent, to 8 Der cent. tannin, we started to
use this reject, af'tor crushing to a fine powder. Some Dhawa leaves wero add’ed which‘had
the effect of bleaching out the dark colour produced by the old eject bark, Every tamner that’
I.talkcd fio, said that the application of finel v powdred tan-stuffs in direct contact with the hide
would fill up the pores and cause ugly marks on the leather, After 1‘mmy hundreds of large
scale experiments, we can definitely contradict this assertion. 7

L S]Zu;fther, é)ein%( able to ctushdﬁnely, it is possible to make 4'most intimate mixture of several
-stutls, and making a ** porridge  of these with water t ides i yi
e Pmﬁidge,’? g water to pack the hides in layers with beds

Althl:m]gh, ]ilz@ec%] onbvery old methods, this contact tanning with “ porridge * mixtur.e is &
new method, and it has been extremely successtul. I am persuaded that it is i
method for Indian tanneries. § T

. Theliquors never become strong in tannin, for as soon as the tannin is yielded to the water,
it is at once absorbf:d by the hide. The process of feeding the hide with fannin is very gentle
and gradual, The intimate admixture of several tan-stuffs allows each special quality of each
tannin to affect the hide simultaneously.

Practically no plant or machinery is required, and consequently there are no heayy capital ~Local tan-stuft
charges.  'We are confident that special local tan-stufi-mixtures can be worked out for each large Mixtures,

town in India, and we hold before us the ideal of innumerable small tanneries each to be fed
with tan-stufls from neighbouring jungles. I have hopes that there is a solution to the question
of stopping part of the export of raw hides to Europe, and the consequent loss to India of her
proper profit aceruing from thetannage of her own hides with her own tan-stufis.

‘We have found an ideal mixture for Maihar, consisting of one third Dhawa leaves, one-
sixth Dhawa twig-bark, one-sixth Mauhrain creeper, and one third Aonla bark. We find
that we require to use 4 Ibs. of this to produce 1 Ib of leather, and we are sure of sufficient
quantities of these barks and leaves to tan all the hides that come from the Esociet' States. We
are now working out tan-stuff-mixtures for Allahabad and Calcutta. The first will probably even-
tually be a S8l bark, Sal leaves, Dhawa leaves, Aonla or Mauhrain bark-mixture, while ,the
second may probably be a Sundri bark-Dhawa leaves-Aonla bark-mixture.

Qur ambition is to work out such mixtures for each locality where a tannery may be estab-
lished. Tt is here that the Forest Officer can help us. It is only he that can-ascertin how much
of each tan-stuff can be produced annually from each district. I urge that all such estimates
should include not only the produce from reserved forests, but also the tan-stuffs that can be got:
from unclassed forests, and such as are privately owned forests.

It the Forest Department will adopt the policy of assembling its own tan-stuffs with the
output of other producers, it could give that careful supervision in central depots, preferably
at railway stations, which will assure to the tanner clean material.

Tf this work can be done by the Forest Department, it will be possible to keep prices at a
fair standard and thus make proper revenue for the department and for other forest owners.

Tt will not be necessary to do all the work departmentally, although better results will be

* achieved in this way, or by employing local petty contractors.

The Forest Officer may study each tan-stuff, considering the factors .that 1 _have givgu
above and then, collecting large samples, he may send these to Maihar, with detailed descrip-
tions, when we will investigate any problems that arise.

We do not want samples from any trees of which there are insufficient quantities.

T now wish to submit to the conference my ideas for an ideal organisation, whereby the Tannin extracts.

maximum revenue from tan-stufis would accrue to the Forest Department and to other forest
owners. I would ask for criticism of these ideas,which may have o be modified.

The extract solidification plant that was purchased by Government, and which was
brought out by the Tannin Expert to Government, and which has been erected at Maihar with'
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some modifications, has heen seb down in connection with Esociet’s crushing and extraction
plants. The whole arrangement now constitutes a practical testing planﬁ in which large
samples (a rail-wagon-load or so), of each of the many likely tan-stuffs. can be crushed, and
extracted, and from which extract can be solidified. - x

The Directors of my Company greatly appreciate the honour conferred upon us in being
trusted with this Government plant, and we still more appreciate the generosity of Govern-
ment in tru ing us to carry out important research under the latest arrangements. After the
Tannin Expert to Government and I have carried out extraction and solidification tests on
those tan-stufis, which we think will produce suitable solid or semi-solid eéxtracts in the
above plant, we expect to be able to put forward a complete scheme with full estimates for
a large scale tan-extract plant. I am strongly of opinion that this first plant should be
owned by Government. ; ;

The Tannin Expert to Government and T intend after the Reserach Factory has worked out
the lines on which the leatherss to be produced, to manufacture extract in sufficient quantity to
enable several large tanneries to male leather with, it.

We will aim to produce fiom tan-stufls, which exist abundantly, such types of extract, as
are likely to suit the consumer. I have hopes that if standard mixtures, say, one composed of
light tannins, and one composed of heavy tannins, are in course of productibn ina big factory,
it may be possible to introduce into these mixtures, proportionately small quantities of a large
y of other barks, that are similar in character to those used in the regular large outp?m
from the factory. : =

These could be collected from yearly coppices. If the Forest Department would then
roduce the practice of saving all valuable barks and of putting these under cover in the coupes,
il each lot could be offered to the Extract Factory, it might be possible to realise good value
for such barks, and thus increase the revenue of the Forest Department. =

int

Q

The present stage of our researches has made it a difficult matter to compose a report, and I
fear that this paper will not be of much value as a record. If, however, what I have written
will induce healthy criticism and gain for our Research Factory: the invaluable and indispensable
help of the Forest Officer, it will have achieved its purpose. Perhaps in a year from now, we
shall be able to put on record really valuable concrete results. :

T have to express my most sincere thanks to J. A. Pilgrim, Bsq., MIALT.C., Tannin
sert to the Government of India, with whom I had the pleasure of collaborating for over a
year. His accurate analysis particularly, and hearty help in the whole of the work have been of
immense value. 5 5

: i wguld also thank my ant Mr. 8. P. Chowdrey, F.C.S., whose devoted work and care
in experiments have been of the greatest service.

W. A. FRAYMOUTH,

b Director, Bsociet Tannin Research - Faclory,

G M. Press, Simla.—N0, 91 R, & A.—27-0-17—407—B.P.

APPENDIX V.

Remarks on Mr. F;aymazﬁll’s paper read. at the Tanniny Conference held at Dehira Run on 14th
August 1917, by the Chemical Adviser, Forest Research Institule.

-

As Chemical Adviser to the Forest Research Institute, I have something to say to the Introductory.

' Conference against the new proposals brought forward by Mr. Fraymouth regarding the future

.of tannin research and the co-operation of the Forest Department in general, as it seems to me,
that the said proposals involye a complete shifting of the foundations of research ip this country,
especially of chemical research of tanning materials, from the solid foundations of pure and
applied science to what I should call the wasteful and rough empirical processes of the leather
manufacturer. It is obvious that no chemical investigation of any tan-material can be Tegard-
ed as finished, without working out the quality and colour of leather it yields and this proposi-
tion needs no emphasis. Mr. Hooper made a catalogue of tannin materials, quoting his own
and other people’s work without any reference to the colour or quality of leather produced, because
he was working on the samples received for the Caloutta Museum and not with immediate

f to the i ial exploitation of these materials. But no work on the less known
tan-materials was ever done at this Institute without considering the quality of the leather
produced.

Tor the sake of convenience, I will arrange my remarks under the following heads :—
(1) The importance of chemical study.
(2) Local conditions.

(3) Mz: Fraymouth’s researches.

Though we are not in a position to say that our information on the chemistry of tannin is The importance

very definite, yet it cannot be denied that as far as it has gone, we have fairly reliable classific

tion of tannins and we can at once predict most of the relevant properties of a new tan-material *

if we determine the class it belongs to. To ignore the knowledge we thus obtain and to insist
upon experiments on & large scale as the only reliable basis of deduction, is as if an astronomer
insisted on determining the time of sunrise by daily observations instead of calculating it by
known principles which have stood the test of centuries or as if the Agricultural Department
insisted on weighing every grain of wheat produced in any pfl‘l‘tl(}\ll&l‘ year to_ find out the yield
for the year. Tannic acid as it occurs in nature is not a single substance, resembling in this
respect,  terpenes ” in essential oils. ~Before Wallaoh perfected his methods of analysis of
terpenes and their isolation from each other, our ideas on terpenes were as vague as those on
tannin now. The isomers that constitute tannins in nature can only be isolated by research
of a high order and not by empirical methods. We know, for example, that the group of tannin
contained in mangrove bark which attacks the hide first is not so soft a tanning agent as the
tannin that comes out of the bark at a later stage of tanning. We can certainly take advantage
of this fact of pure observation in reducing the harsh tannage of mangroves, but there is very
Tittle chance of knowing anything more about mangrove tannins by making leathers in factories.

To say that we can decide very little about the quality of tannin by studying its chemical
reactions and classification is absurd. Letme take an example to see how we can proceed to select
suitable materials for a particular purpose merely from theoretical considerations. Suppose thv.;
problem before us is to find the substitute of tarwad. 1 argue that tarwad contains Catechol
tannin, and gives soft tannage and good body to the leather. 1 know that the latter ?mperty is
common to all Catecho-tannins ; but that most of them give hard tannage. 1 therefore, turn my
attention to the Catechol-tannins that are available such as the wood of Acacia Catechuand
Mangrove barks, etc. The practical question is to find out the ingredients to l?f: added tt])] t}%es;
in order to get soft tannage, such as myrabolans and sumachs, etc. As a working hypothesis, !
consider that a mixture of myrabolan and Ichair or Khair wood and Sumach or a mixture o
mangrove bark and myrabolan, are the required substitutes for Tarwar. Oneadvantagen uf;u\lg
Khairis the presence of (Catechin. The latter like gambier will soften the leqther mu]}i give it excel %
lent body. The slow oxidation’of catechin in the process of tanning will give sl qﬁantmes oh
(Cateclol-tannic acid in nascent form on account of which the tanning process lmllltnf e as muc
time as tarwad if not less. The Khair occurs gverywhere and would be availab o ;r tvannmg
at a lower cost than that of tarwad. Khair might be & good substitute for tarua lev en ug-
mixed with any other material. I have made no experiments but on purely theoretlica grom}ds
I believe in my conclusions given above and in this way theoretical scientific work may guide
and help commercial practice. L

th’s tacit condemnation of the utility of theoretical work which is apparent
evenl\:vl;‘t-lfzﬁlﬁ;gt:d chemical knowedge of the subject seems to me unsound. "“"h_en' :tAud_ymtg
materials already known Jike oak barks of the Himalayas, wattle barks of the Nilgiris, it1s \xt aste
of time to go to leathers for judging them. We will gply see if they give their oWwn reactions

- Of chemical
tudy.
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already known and if they have the proper percentage of tannin.- If we cannot use them on
a commercial scale, it would be for reasons other than their quality of producing leather. There
is every chance of good tanning materials being thrown out by * leather-tests ”* not pw_)per]y
caxried out.  With the same material T would not be able to produce that good leather which an
experienced tanner could do without much trouble. The quality of Iea?het finally produced has
as much to do with the liming, bating and other preliminary processes it has to undergo, as the
tannin used. In fact, a judicious mixture of any tannins will give good results in the hand of
a good tanner. Tt is wholly out of the legitimate sphere of a tannin-chemist to go and meddle
withthe art of the tanner. For example, Babul bark is considered in certain quarters to, give
leather which cracks. Butitisnoton accountof the quality of tannin but due to the dry climate
or bad liming that it cracks. If we did not know this, we would be liable to condemn Babul barlk
unjustly., - : :

The second point which T think deserves a still greater consideration is‘that no. 111(1}1_%1'19:3
research can be properly carried out without an adequate reference to the * l_'acal conditions.
These *“ local conditions *” are an important factor in determining the cnmmerclgl value of a new:
material brought forward. The “ local conditions  can be altered for a short time for 13119 pur-
poses of emergency to meet a particular need, but nothing, noteven official mte‘rventx:u can
bring about much change in them except bya process of gradual and slow evolution, *Local
conditions * include many factors like(1) the climate, (2) the habits of the people, their needs
and their means, (3) the availability of the raw materials, (4) the market and itsvlldllosyncracles,
as well as its financial conditions, including the law of demand and supply, facilities for trans-
pozts, ete.

With reference to Indian- tan-materials, I can safely say that  local conditions ha‘ve
determined for many years past “ Babul bark ** as the tanning material for the United Provin-
ces, the Punjab, and Bengal, ““ tauwad ~ bark for Central Provinces, Bombay and Madras.
And why ? Because *“ Babul bark *in one part and °‘ tarwad ’* in another part of the
country are easily obtainable and give good leather at & very low eost. To give an idea._ of
the state of affairs from this view-point, the °‘ Babul tanned *> leather of the Punjab
sells in normal times at Rs. 55 to Rs. 60 per maund of 82 Ibs. (huffalo) and about Rs. 70
per maund (cow). This means that they succeed to sell leather at the rate of annas 11a lb.
buftalo and one rupeeacow. Even in these war times this leather is available at about annas
15 per Ib. buftalo and about Rs. 1-2-0 per Ib. cow. Till 1915, Babul bark was sold for annas 12
per maund, but the present priceisabout Rs. 1-8-0 a maund. Forty-five Ibs. of green pelt-can
be thoroughly tanned by 100 Ibs. of. Babul bark which yields about 22 lbs. of leather in about
90 days. The cost of 45 1bs. of green pelt being Rs. 18 and that 100 lbs. of bark being Rs. 2—
it just costs about annas 14 a Ib. and this when we take into - consideration the cost only of
pelt and the tan bark, omitting the cost of preparing the hides for tanning and liming, super-
vision and interest on the capital, etc. This shows that the Punjab tanner, favoured by local!
conditions, obtains his bark at a rate much lower than the market rates ; otherwise he loses on
every pound he sells in the market.

Similar is the case with the faruwad bark in the south. One-hundred Ibs. of tarwad costing
about, Rs. 2-8-0 in normal times tans 57 Ibs. of pelt giving 28 Ibs. of leather in sixty days. (In
both cases of taruwad and Babul, lessis the weight of leather if the full days of number is not given
to the tannin process, as it will give only 14 lbs.in the case of farwad, if we: take it out after
35 days and similar is the result for Babul bark). The price of 100 1b. of bark being Rs. 3 and:
that of 57 Ibs. of pelt being Rs. 23—we make farwad leather at about annas 15 a Ib. and
the Madras and Bombay tanners have a very limited outlet for cow leather for export in normal
times, they only sell sheep and goat leather which is exported for being retanned as semi-chrome
to be finally finished as glassy kid, or for moroceo. In normal times, the Madras and Bombay:
tanners sell these sheep and goat skins from Rs. 1-2-0 to Rs. 1-6-0 per Ih.  And considering that
the leather tanned by tarwad absorbs a very large quantity of oil, they naturally get the
benefit-of the excess of oil putiin. Tf the quantity of the ol that they sell as leather be omitted
they apparently cannot be malking much profit unless like their brothers in the Punjab and.
United Provinces, local conditions fayour them.

As T havesaid the < local eonditions ** have already fixed these two materials for general
tanning industry that there is in this country. One thing is patent that these barks are easy.
to get and are avaitable in fairly large quantities and have been till now meefing the demand
of the tanning industry to a very large extent in normal times, otherwise surely some other tan-
materials would have come into use and already replaced Babul and tamwad. Under normall
eircumstances, there is hardly any other material as good as these two. obtainable. in similax
abundance which can be put on the market at these - low rates. A detailed and thorough.
study of these*** local eonditions ** would surely lead us to the same fact which has beon.
fully acknowledged till now that it is an extremely difficult and slow a process if not practically:
an impossible one to replace Babul. and tarwad. Tt is for this reason that it has been till now
considered  more economic to extend the plantations of these common materials rather than
think of more inaccessible (and therefore costly) ones. It is for these and other similar reasons,
that it became necessary to think of other fields of profitable utilisation of the less accessible
materials of the Indian forests. The only conclusion that was possible tio come to was to malke:

; o

them. into. extracts and export them and T must say it holds good even now in normal condi-
bions of things. Ttis still a doubtful question whether in normal conditions of trade, it will pay
us better to export our tanning materials in the form of solid extracts and raw hides or to
make the latter into unfinished Teather for export as now brought forward by M. Fraymouth.

All foreign countries need our tan-materials and raw hides at all times and in any quantities
but; theyf do not require all of our unfinished leather. To take here another analogous cxamplé
16 15 as in normal times, it pays us better to export oil seeds rather than oil and oil cake. To
hope or to think that after the war we shall be able to stop all trade on the old lines by restrict-
ing the export of raw hides, ete., is wholly unpractical. In these days, the Forest Department is
to help the Wén: Department by all means atits disposal, but innormal times, the Forest Depart-
ment cannot think of having plantations of tanning materials if they get nothing but a few rupees
as revenue after the enormous trouble taken in supplying hundreds of maunds of leaf-tans
fruits and bgrks. Tt will never pay t0 have a separate staff for tan-materials when they aro

of Dhawa, \y}{ich, I must say have been discovered by him
cent. of tannin, Under normal conditions, it is but natural that the Forest Department will
agam 1un on strictly business lines. Tt is certain thab Babul and tarwad will not let us make
anything cheaper than themselves in India, and even if we could collect leat-tans cheaper than
Babul baxls, they are not the ideal tannins as with leaf-tans alone no tanner can produce good
}eathpr4_ The barks are the real basic tanning materials and the leaf and the fruit-tans are mere
auxiliaries to give better colour or to mellow do :
1t may be allowed that the leaf-tans are the ideal tan-materials it would still be unwise to use
them in this country when better prices can be obtained in other countries for extracts from
them. From these considerations;] I should think that after the war the only economic pro-
cedure for us will be to extend the cultivation of Babul and tarwad with no special organisation

;)r cost and to export all other tanning materials in the form of extracts or in other concentrated
oTImS.

to contain as much as 40 to 45 per

In my opinion Mr. Fraymouth has not established. his case for shifting the fundamental
principles of our research work. I must say that all what he has told us about the admixtures
is as old as leather tanning, The comparative * cold leaching ** of sumach, or leaf-tansis already
down in thettext books. Great credit is due to him for finding that the violet twigs of Anogeisus
Latifolia contain as much as 40—45 per cent. of tannin, but this discovery is of no economic
importance on account of the difficulties of collection and drying, efe., at reasonable cost. He
will have eventually.to fall back on ordinary Dhaswa leaves as can be made available at average
prices which we can possibly allow for themin normal times of fair competition. The mixing
of different tanning materials is an art of the tanner and it is universal. In fact when this
Institute proposed some'years ago to male tan-extracts of suitable mixtures for export, the
chief of the Leather Sellers Company, England, Mr. Pullman, gave us to understand that the
English tanners do not wish to get any mixed extracts. They are particular to get different
materials in the form of pure extracts which they will mix themselves according to their own
judgment. The idea was then dropped. And in this connection I wish to say again that these
admixtures are made in Europe by tanners largely assisted by chemical analysis, and all this
work is done according to the standard methods. - Mr, Fraymouth’s remarks against the classi-
fication of tannins into Catechol and pyragallol tannins, etc., are wholly unwarranted and un-
supported by any work of his own or that of any body else. As T have already said, itis the
chemical constants of tannin that tell us what kind of leather it will give.

He has not proved, and cannot prove that in normal times it will pay better to export leather
than the raw hide and the extracts, He has not yet proved that his mixtures are a commercial

2-0'a maund. If I gather aright, it has not been possible to .

Wi the harsh tannage. If for argument’s sake’

Mr. Fraymouth's
researches.

success, unless he gets bounties in the shape of concessions from the Forest Department, and the

Railways.

The proof of real industrial research lies in the discovery of processes which will pay without
being bounty-fed.

T therefore respectfully urge on this Conference that Mr. Fraymouth has made out no case
for such radical departure from what is termed by him an old view of things.

13 1917. PURAN SINGH,
Clhemical Adviser,
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APPENDIX VI.
(TAKEN AS READ.)

Note by Mr. Puran Singh, Chemical Adviser, Forest Research Institute, Dehra Dun on Acacias
i, the Nilgiris.

About seventy years ago, three species of Australian Wattles, d.e., Acacia Melanowylon, (the Introduction.
Australian blackwood), Acacia dealbata (the silver wattle), and Aeacia. decurrens, (the black
walttle) were introduced in the Nilgaris, but up il the present time their barks have not been
extensively employed for tanning purposes. This is chiefly due to the fact that the various
analyses carried out have shown the tannin content to vary to a marked degree. Another
factor which has stood against their introduction on the ‘marke is the distance over which
they have to be exported to central tanneries.

Various analyses of the barks of the Nilgiri Wattles have been recorded, In some cases
they have been found too poor in tannin to be considered as tanning materials of any economic
importance and in others the results indicate that some barks are quite as rich in tannin as
the average Australian or African Wattles, At the instance of Mr. R, D, Richmond, the
District Forest, Officer, Nilgiris, authentic speeimens of the Nilgiri Wattle barks were examined
with a view to arriving at some definite, conclusion as to the desirablity or other otherwise
of extending their cultivation. It is, however, unfortunate that even the present enquiry has
given no concordant results. The barks derived from the Government plantations gave a very
low percentage of tannin, while thespecimens of the barks collected from trees grown in some
of the private estates of the Nilgiris show as much tannin as that recorded for the Australian
or the African barks. It has not been possible to assign any reason for the great variation of
tannin content in these two classes of barks. Possibly it may be due to climatic or silvical-
tural conditions or to slight botanical variation of the species. If this is so, it might be
advisable for the Silviculturist or the Forest Botanist to carvy out further enquiries. At the
same fime, though results obtained from analyses cammot be claimed to prove anything
definite as regards the yield from a given variety, they at least show that the same species
under different conditions yield varying amounts of tannin.

Wattle barks are valuable tanning materials containing as much as 35—40 per cent. of
tannin and it is essential when planting these exotic species'in our forests that a careful study
of the factors which tend to increase or decrease the tannin content should be made in order to
get, the best results, and it is of first importance fo select the species or varieties yielding the
largest per cent. of tannin. 3 / g

The Wattle bark is extensively used in Europeon tanneries and is a tanning ma_be;‘ial 9f W }?{‘;s aﬂgfﬂ‘z
great commercial value. Before the waz, most of it found its way, to Germany where it is said ing Material.
fo have heen first converted info tan extracts. It is a material rich in tannin but of compara-
tively deeper colour when compared with many other good tanning materials of similar quality.
Its tannin is easily leached out of the bark and only abouf 3-4 per cent. is left in the spent tan,
It can be used with great advantage ag an, admixture with other materials, is best suited for
tanning heavy leathers and jn certain cases for the productjon of light leathers also,

Paessler* points out that the Wattle bark has only about 14 parts of sugars as compared

with Oak and Pine barks, which contain as much as 30 and 40 parts of sugar per 100 parts of
tannin rospectively. The tanliquors made from the Wattle bark are therefore far less prone
to fermentation than those produced from other materials.
} Many tan-liquors lose their strength onstorage, The following tal.)le prepared by Ptofeisor
Paessler illustrates the fact that the Wattle bark tan-liquors maintain their strength when
stored. The figures given in the following table represent the percentage of loss of tannin
from liquors of 2° Baume strength, after keeping for sixty days i—f

Gambier .,

Mangrove bark i 2.8
Quebracho wood. o
Oak bark .. Sy o
Oukwood extract e
Galls G a0
Myrabolans 240
Valonia v 2o
Divi Divi

2
)

Walttle bark o 50 oa o 56 ; >
The samples of the Nilgiri Wattle barks obtained from time to time through the kind offices tloﬁhgi E‘J:;:mux‘xi\_a-
of the District Forest Officer, Nilgiris, were examined with t]}e f{xl]owmg results. The tregs giri Wattle
from which the bark was stripped were felled and the bark dried in shade before despatch to i
Dehra Dun. An average sample of the bark to be examined sas powdered and analysed

according to the chromed hide powder process of the International Leather Trades Chemists’
g
Association.

»Journal of the Society of Ghemical Industry, 1913, page 501. o
{Collegium 1904, 277-280-284,-290 and also Journal of the Sociaty of Chemical Industry, 1904, pages 991 92,

s
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Table of analysis of the Wattle barks from the Nilgiris.

Serial
No.

© o

1

)

1

S

17

Tintometer reading on
tan liquor caloulated
4 < Tannin | to contain & per cent.
Total | calculat-| strength in 1 c.mi. all.
Mots: | Ash, {soluble |, N | mannin od on
' ure, i a )
Cripti : 2 o | solids, | per ry z
Description of the bark. Age. per Cglen ) :r_s per i L}em. e |
cent. Pl e _
' cent. | Red | Yellow.
e s
i 5 25 65 | 24:08| 9°04| 15°04 [ 17:21 | 12 21°5,
Bark of Acaciu dealbata from Governor 51 1259 [ 13:65 | 2
Shola, VI-I. yenrs. ?
Bark of Acacia dealbala from Sheffield 6—9 f 15-21 | 3.0 | 12:35( 42607 7o7s [l 9add (L i
T ;
i < 25 <07 [ 2:05| 16:69| 2°34| 14-35 | 15:78 | 150 27:0:
Bark of Acaciu dealbaia from Bleak % 907 [ 2:05 23
House Compartment VII. years.
Bark of Acacia dealbata from Bandy 15 8404 2330 | 18-13 | 2:81 | 15-32 1666 ( ~8:8 23:0
Shola Compt. V. years. -
Bark of Acacia dealbata from Forest 9 794 .| 2344 10-50 | 12:04|'14:05| 54 11:0
Rangor, Coonoor. years
Coppice
shoots.
Acaia, melanowylon from the Forest 9 7-87 .. | 2656 | 1207 [ 1449 15-72| 6:0 12:0:
Ranger, Coonoor. years.
Acacia melanoxylon from the Fores 20 7-23 .o | 21°25 |- 10~01 | 936 10-10| 57 14:0
Ranger, Coonoor, ) 1‘ years.
Bark of Acacia melanoxylon % 0 12:31 | 2°18¢ 17'87 | 6:77 | 11-10| 1265 & ko
Acacia decurrens Baikie IV, 3 ol 69 144 2:04 | 24+72 | '6:96| 17°76 | 20~76 | 10:0 190
years.
Acacia decurrens from Range Officer, | 6—9 794 | 2884 | 11°36| 17-48 | 18-98 | 10~4 2125
Ootacamund. years.
Acacia decurrens from Mr. Parry a | About 8:85 | 267 | 51-2¢| 10°78 | 30:46 | 43-29 55 76
Local Planter, Ootacamund. The 10
tree having been raised from the | years.
? seeds abtained from Natal. ¢
Acacia_decurrens from trdes grownin 8 12:06 | 347 [ 3816 | 756 | 3060 | 34:80 7-0 14:0
the ThiaShola Estate. years.
Acacia decurrens from a. dead tree. 1463 | 371 | 27°00 [ 2+60/| 24-40 | 28:58| 153 22°5
The bark of Acacia decurrens from trees 33 10-12 ¢ 230 | 30~16 | 4-51| 2565 28-54 90 A18-6
grown in Baikie Block IV, Compt 4. | years. :
The bark of Acacia decurrens from trees 33 10-06 |« 2:07 | 26~72 | 5-90 | 20-82| 23:15| 11-0 21:0:
grown in Baikie Block IV, Compt 4. | years, |
The bark of Acacia decurrens from trees 33 10-20 | 2-10 | 23-02 | 4-08 | 19-84| 2210 235 29:0,
grown in Baikie Block IV, Compt. 4./ years. 4
The bark of Acacia decurrens from trees [ 6—7 11-64 | 279 | 53:12| 833! 4550 | 5159 56 60
grown in Rob Roy Estate, near | years.
Kotagiri. ‘

Acacia deal-
bata and Acacia
melanoxylon.

Acagia decur-
rens.

It is evident from the results given above that the variation in the tannin yield of

the bark

of Aeacia dealbata taken from trees, 5, 9, 15 and 25 years old trees respectively is not high. The
tannin content of the bark of Acacia melanozylon is about 15 per cent, These results are similar

to those obtained for the Australian and African Silver Wattles. Both these species have

already been rejected for industrial exploitation by the African planters.

As regards the bark of Acacia decurrens, the variation in the percentage of tannin in
samples is remarkable. The barks obtained from trees grown on private estates,

different;
e.g., the

Thia Shola Estates, Mr. Parry’s and Rob Roy Bstate, show & tannin percentage of 34,43 and.

3

51 respectively.* On the other hand, the maximum percentage of tannin in samples received
from the Government plantations is about 29, and the average is about 20-22. * As regards
the best age for collection, it may be generally said that the young trees yield a richer bark than
the old ones. For stripping purposes the tree may be said to be mature for yielding the tan
baxle at the age of 6—9 years. From the results obtained it is evident that no conclusion can be
arrived at as to the respective value of these Wattles for tannin purposes, nor will it be possible
to do so until their botanical classification is definitely setitled. It is therefore recommended
that the question of planting Acacia decurrens in India for purposes of utilising its bark for
tanning should be deferred until the various species now growing in the Nilgiris have been
satisfactorily identified, after which it will be possible to carry out their chemical analysis with
a fair hope of arriving at more uniform results.

As desired by Mr. R. D. Richmond, the leaves of dcacia dealbata and Acacia decurrens were
also examined with the following results :—

|

Total | * Non-

Serial S Moisture, sh, Tannin,
& Description. g Y lubles. tannin. e
No. pf 2 solul an X
0. Per cent. | Per cent. T ot || S et Per cent.
1 | Dry leaves of Acacia dealbata ob- 834 3-22 2136 1776 \ 360
tained from Nilgiris, collected in
‘winter.
2 | Dry leaves of Acacia decurrens ob- 9:15 3170 1512 11-98 314
tained from Nilgiris, collected in
‘winter.

From this tabular statement it is apparent that the above are useless as tanning agents.

In order to see if the bark of Acacia decurrens, grown elsewhere in India, is richer than that
from the Nilgiris, two samples of the same were obtained from the Ranikhet plantations through
the kind offices of the Conservator of Horests, Kumaun Circle. They were examined with the
following results :— 4

Total L Total caloulat-
Serial £ Moisture. | soluble o | Tounin, | od ondry
No. e, Per cent. | solids. | "M% | por cont, | material.
erigent | =0k o Per cent.
e .
| :
1 | The bark of young Wattle trees | 10:34 | 27:76 i 780 | 1987 | 2216
(Acacia decurrens).

2 | The bark of the old Wattle tree ..

10°65 [ 25°3L 7:37 | 17-94 ] 2008

These results show that the trees grown at Ranikhet giv.e a bark yi.elﬂing a similar percentage
of tannin to those from the Government plamtatiogs in the Nilgiris.

*Mr. Hooper 16c, oit, mentions one of The berks¥retn the Private Estates of Nilgiris examined by him
a3 derived from Acacia pycrantha and not as from Acacia decurrens.

G M, Pross, Simla.~No, 89R,&A,—26:0:17—407—B.P.
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tle leaves from
Nilgiris.
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tained from the
Ranikhet planta-
tions.
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NOTES. , P
| To Under Secretary

i 2. A copy of the Government of India letter,with

a copy of the proceedings of the Tannin% conference

1
Jmay be sent to Home (Educationel) department for issue

PEL

of necessary instructions with reference to psra.5 (a)
G.H.J.

of the Govt., of India letter.

\
|
| S.R.

ﬁ7'11'l7'
|

P.C.
Zee
| To Secretary

G.HJ.
7-11=-17.

Yes, but the main file must not leave Revenue,
It maey be needed at any time.
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