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PROGRESS REPORT OF FOREST RESEARCH IN INDIA.

INTRODU‘C';‘IOIT.

This report deals with the period from the 1st April 1921 to the
31st March 1922 and is therefore the first dealing with the full
period of 12 months since the abolition of the Forest Year (1st July

- " to 30th June). . :

At the Silvicultural Conference held at Dcehra Dun in January
the question of the most suitable headings came under discussion and
{ these now adopted were rgcommended in Resolution No. IX of that

Conference’s Proccedings. It is hoped that this will be considered
an improvement. At all events it is now easier to compile the in-
formation under appropriate heads, but there is still room for
clearer corvelation of the work within provinces. In some cases
the provineial reports ean be embodied without alteration, in
othets it is necessary to curtail the information considerably. It is
sometimes difficult to follow up experimental work which has already
been referred to in previous reports and to distinguish between
. important and other matter. Until research officers are appointed
in all provinces this condition will obtain but it would add con-
siderably to the valuc of the report if the material could be supplied
in a form suitable for direct incorporation. This report is intend-
ed to represent the progress of forest research work in India and
includes the administration report of the Central Institute. It is
not inténded to be merely the compilation by this institution of
matter which it considers of gencral interest. )

{ Prontispiece,

-
<

The object of this experiment is to find out the yield of camphor from

Experimental Garden, Dehra Dun, December 1921,

“ -

It is to be hoped that the provinces will all co-operate in making
the report falfil its purpose and this, it is thought, can best be
achieved by local preparation of the material. Eventually this may
neeessitate the allotment and perhaps curtailment of space but until
the provinees are all-cqually equipped it is felt that too rigid a
form is inacvisable. . )

“

The gencral imin'css_ion convey¢d by a perusal of the material
forwarded is that an awakening is taking place in the department
gencrally in all scientific and economic directions. This is parti-
cularly the case in experimental silviculture in every province but
the interest of the public in all questions of utilization is equally
gratifying. The combination of research into problems of produc-
tion and utilization, if continyed and encouraged, must result in a
- fuller realisation of our forgst resourees. which, after all, is the main
/ object in view. ‘

p . »

bushes grown in this way,

Photograph showing Cinnamomum Camphora, coppiced and kept cut in “tea-bush’ form,

* * » * L

One flush of camphor leaves has just been cut.

( -Some contributions from the \United vProvince's,‘ Assam and
‘North-West Frontier Province Were received too latesor insertion,

~ A




Progress of Forest Research in India
1921-22

CHAPTER 1.
GENERAL. 1

Progress in the appointment of staff for research work and in
the provision of appliauces (buildings, equipment, ete.) has been
retarded owing to the financial stringeney. In some provinces the
shortage of officers has preeluded the filling of vacant posts. The
following extract from the Burma report explains the position in
that provinee — '

“¢ Tt may he mentioned that it is hoped to start construction of
the quarters for Rescarch offices connected with the proposed Research
Institute at Maymyo within a few weeks and to have the Institute
well under way by 1923.

The most important event of the year, so far as Economic
Research is concerned, was the visit to Rangoon of the Forest
Economist, Mr. Pearson, and a conference of senior officers who met
him end decided finally the scope of the operations desired by the
Forest Department. The recommendations of this Conference, have
been sent up to the Local Government for approval and it is hoped
that they will be sanctioned in ful 7

‘At the-Central Institute at Dehra Dun ‘good progress was made
4n the construction of workshops and laboratories and the complete
transfer should.be effected before the end of March 1923.

"The method of i dealing with the general scheme of extension
" received careful consideration and orders were passed, after the
close of the year, to proceed with the transfer of the Economic and
“Entomological branches to the new site. This is as much as can be
expected in present circumstances and will have the desirable effect
of clearing part of the existing Research’ Institute building for
education, Both education and research will benefit greatly from

-this decision,
The sections of Wood Technology and of Systematic Botany

were instituted during the year but it was not possible to organise
the section of Wood Prescrvation owing o the difficult financial

_LIFRID

.



9

positiofi. This is to be regretted as it is. probably more in this
direction than in any other that a study of Indian problems is
requiged. The experimental plant has been in Dehra for some time
and it only awaits an expert to erect and work it in, order to extend
the use of Indian timbers and to replace the creosoted railway sleepers
imported from other countries.

Allusion has been made to the Silvieultural Conference held
during the year. , An Utilization Conference was held concurrently ;
both were well attended and should prove of great value. The dis-
cussions dealt with general problems of organization of forest
research rather than with specific problems and also aimed at the
definition of the respeetive spheres of the central and local research

organizations. The Proceedings have issued in print since the close
of the year. .

CHAPTER II.

SILVICULTURE AND WorkiNG Prans, !

Central Institute.
I.—Experimental Silviculture.

General —The bulk of experimental silvienlture in those provinees
where loeal silviculturists have already been appointed, is done by
them. The Central Institute has been passing through a transition
period during the year and the sub-division of labour between it and
the local silvicalturists is only mow becoming defined. It has been
proposed and approved by the Silvicultural Association that, as a
result of past experience, in the realm of pure experimental silvieul-
ture, the Central Institute should confine Jtself to recording and

ledgering all experimental work in provinces and that its actual

experimental researches should be confined to the seeds and seedling

stage only. Once the plants get beyond this stage the local officer is

the only person who has the faeilities for carrying out the work,

but where possible, the Central Institute should conduct such check.

experiments as provinees may ask for. X

Natuzal Regeneration.—None of the natural regeneration experi-
-gmgnts in the hilly, dealing with hill types, have been visited durinz
#his year. It is vot possible for the Silviculturist to visit all the
‘plots yearly and it is partly for this reason that it is proving ‘better
for such work to be done by local officers. :

Sal (Shorea robusta).—An attempt is being made to
sal on the Gorakhpur method in Thano forest, which is
frost. The shoots were killed back carly in 1921 but during the
rains it looked as if they would get through. . Grazing by deer and
cattle proved so bad however, that when last seen, al
plant was nibbled down to & height of about 3 feet,

regenerate

most every
As grazing

subject to -

g

snoiderice I8 not being tested, the ares was fenced early in March

1922. The only other natural regeneration experiments on this
sp;ci.es were in coppice experimental plots. These are being classi-

i ill be avhilable. shortly. From
: the results obtained will be avhila . :
'ﬁliis:;ilents made it appears again that «the ‘‘coppice with

standards ’’ method is a poor one 1:f anythi_ng much is expeeted from
the coppice. Either simple coppice or high forest appear prefer-
able, in the localities dealt with, with the exception perhaps of forests
where severs damage from frost is expected.

Dalbergia Sissoo-—For some years an attempt h_as been. made to

/ 5 .

regenerate sissoo by means of an ordinary seeding felling. The
experiments on this subjeet only confirm what was alr(}ady known,
viz., that sissoo cannot be naturally regenerated in this way. An

. even heavier felling has now been made but it is not expected that’

any regeneration will appear. ,

Dalbergia latifolig.—Stems thinned in a local plot have all sent
up vigorous coppice shoots. .

Seeds—The results of investigations into the weight of seeds
have been published during the year. o

The following results on plant per cents (by this is meant the
pefcentage of seedlings to seeds:sown) have been observed during the
year. It was an exceptional year however in Dehra'Dun, as there
was an abnormal hot weather, and no regular rain till July; 7th,
The beds were watered but the nursery was not provided with shades
so that a large number of failures of species sown in May occurred
which would not have happened in a normal year. In most cases
the sowings were not made to test the p!ant.per cent. and as it ig
merely an incidental and single observation it is not inserted as a
final result. Sowings of .dwnogeissus latifolia, Cedrela Toona,
Chickrazsia tabularis, Ficus infectoria, Oding. Wodier, Quercus
incana and serrata, Sapindus emarginatus, Swietenia Mahagoni and
Terminalia Chebula, made between the 15th and end of May, failed
completely or produced only an odd plant or two.

The following were the observed results on other species, In
many cases the reason of the low plant per cent. was that too many

seeds were sown and there was no room for all the plants t0 come

up.

3 Germina.tion Plant Time to R
Bpect percent.| germinate » REMABES,
Bpecice. per cente 1% ped’| " in bed. ;

»

: Not tested .. | 27% | 10days to 7 | The bed was full.
Aeacia Catoohu e | Nob bested * ’wcek};. Sown May 22nd.

, , ' Cwe| 26% | 8todweeks | Sown May 23nd, The
Acacia aralica e | » o» ) bed was absolutely
: \ full. There was no

room for more,
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o e Plant Time to
Lo Germination
Species, per cent.!  germinate Reyanxs,
percent. [ RIPAT E o bed.
Albizzia odoratissima Not tested 20% |6 days to % | Sown 26th May.
: weeks,
Bombax malabaricum | » 5 ae 323 | One month .., | Sown 26th May,
Buchanania latifolia | s 5 w | 16% | Gto 9 weeks | Sownend May.
Cinnamomum  Cam- | Not finished... - 4t 6 months | Sown in Nevember,
phora. ’ Germination  still
goving on.
Dalbergia Sissoo ... | Not teeted 10% |1 to 2 months |-Sown 26th May. The
' plant per cent.conveys
little as thebed was
absolutely full of
pla.uts.
Dichopsis elliptica.,. | 3 e 87% | One month,
EBrgenia operculata | »  » .o | 13% | 10 days to 47 | Sown 13th August,
weeks.
Garuga pinnata .. | ,, » 8% | 10 days to 2 | Sown £4th July,
‘ months. .
Gmelina arborea 1 »» ees 40% | 3 weeks to one| Sown 24th June,
month.
Yelia indica » » o |Good n-tf 10 to 15 days | fown  21st  July,
worked Plant per cent. was
out, probably 100.
DPiptadenia oudhensis | » 17% | 8 days to one ‘Sowu 24th June.
month,
Podocarpus neriifolia| , -, 87% | G days to 1 | Sown 19th August.
) month,
-
Prosopis juliflora ... | e 10% | 3 weeks to 3 | Sown May 25th. The
months. plant per ceut.conveys
really nothing hoere.
The bed was abso-
lutely full of plants.
Sapindus detergens .. | 5 5 . 13% | Gweeke fo G | Sown May, Sonked
menths, in cold water for 2
days before sowing.
Schleichera trijuga.. | .5 5 e 6% - 15 days.
~:;S'har.w yobusta 100% | Not ob- | Abnormal this | The plant pér cent. of
served. | year. sal is usually 30—50,
Terminalia belerica | Not tested ... |Good not 6 weeks’ to 2 | Sown 21st May,
. ‘ worked | months,
out,
Terminalis tomentosa | 5  » 8% [ 20days to 6 { Sown 4th Juyne, Seeds
weeks, ’ | not covered,
Pateria sudica  we] » | 28% | 3603 weeks | Sown too late end of
. i August.
T ———————— — e ——

-1
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Nursery work.~There is nothing to report this year except that
the abnormal hot weather of 1921 showed the necessity of providing
shades over a permanent nursery such as the Kaunli one. A very
large number of the sowirgs to raise plants for various experiments
or for the new Institute failed completely and it is probable that
these could bave been saved with shades. . Shades similar to those
used in Bengal have now been erccted and it is hoped that the young
plants will now be immune from the results of abnormal weather.

Artificial ‘regeneration.—A. large amount of work has been done
in this section during the last few ycars and observations filed as
the experiments were finished. The result is a mass of detail out
of which it is impossible to get any tangible results without first
reducing the observations to definite essentials, This work has
been commenced and it is hoped that it will be completed during
the coming year when it will be possible to regulate the future work
hetter. ' .

© It was, however, abundantly clear tha:*- in the matter of trans-
planting, ete., the experiments had practically always been made
with too few plants, often only § or 6, @nd that there seems to have
been no definite plan of work ; exper}r'rlents appear to l'lave been
haphazard and desultory. As a result it was decided this year to
start a series of transplanting experiments with the following

variations —
(1) Transplanting entire plan‘tﬁs at the beginning of the
monsoon.
(o) weeded round the plants.
(&) unweeded.

(2) Root and shoot cuttings, trinsplanting at the beginning
of the monsoon. :

(a) weeded round the plants.
. (L) unwecded.

(3, Transplanting entire plants after the monsoon (usually
Noveniber). ‘

(a) weeded round the plants.
(b) unweeded.

(4) Root and shoot cuttings, transplanting after the end of
the monsoon.

{a) .weeded round the plants.
(b) unweeded.

In every variation 50 plants will be used which, it is thought, is

- sufficient to give a reliable percentage of survivals. Five species

have already been taken in hand and four more are being raised for

the purpose,
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The only one which has reached a definite stage is -Cinnamomum
Camphora, of which the following is the result to date.
‘ Entire transplants July 1921, weeded,

show now . . 80 per cent. survivalg.
Lntire transplants July 1921, unweeded, :

show now ., - 48 per cent. survivalg,
Root and ' shoot cuttings July 1921, '
" weeded, show now . s« 100 per cent. survivals,
Root and shoot euttings July 1921, un-’ ,

weeded, show now . B 94 per cent. survivals,

No other results can be given till the files have been sorted or till
the new work is further advanced. '

A

Dendrocalamus strictus—A series of experiments with seeds,
offsets from various aged eulms, stem cuttings, ete., have been com-
renced but it is as yet too carly to report. It appears that mon-
soon sowings, if weeded, or offsets from either one or two year old
culms are an easy and sueeessful method of propagation.

Eeclamation and Afforestation.—The experiments in Zabarkhet
grass land where there is great liability to heavy frost, foreshadowed
last year, have becn continued. The year 1921 was. a particularly

bad year for all winter sowings and plantings owing to the complete

failure of winter rains, the severe drought in the hot weather,

and a late monsoon. Consequently in a normal year much better
results can be hoped for. '

The following summarises the results. o

Plot A—Half acre, line sowing of Pinus longifolia on ploughed
land in July 1920. No attention since. At present quite promis.
ing. A sufficiency of plants survive in the grass from 6 inches to
2 feet high. They are beginning to show new growth for this year,

Pigs have done a great deal of damage. .

. Plot B.—Half acre, line sowing of Pinus longifolia in uncleared
grass land in July 1920. Grass is very heavy but there are plenty
of fine plunts at present now showing new growth and slightly better
than those in Plot A. Pigs have done damage in, this plot also.

Plot C.—Half acre, sowing of Pinus longifolia on ploughed and
cleared grass land in December 1920. No germination till the end
of June (owing to winter rains failing) when the plants came up
copiously. No weeding or attention in the rains. By November
1921 plants were 6” to 18” high. The grass was then cut as labour
is available in that month and grass cutting pays for itself, Pigs
have done damage but plants are numerous all over the plot,

Plot D.—(¢) About 1% acres burnt clear of grass in November
and root and shoot cuttings of sissoo put out in pits at 5’ X5 in
terval in December. No further attention till November 1921 when
the grass was cut. These cuttings were taken from the Song river
bed and were gnarled and hardly .expected to suecceed. Only 7 per

ent, alive now but these gre 3’ to 4 high and there was no-need

PLATE 1l

-
% -

FOWRT RESEARCH IN INDIA-

¢
- -

Photograph showing unthinned Sample Plot of Finus longifolia, 29 years old, 1760 stems per acre, mean girth 13-3,

mean height 31 feet, volume per acre 1592 cubic feet.
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¥
to cut the grass. In a normal year a better percentage could have
been got but these river bed plants will not be used again. ‘

Plot D.—(4i) Exactly as in D (¢) but 225 cuttings from the
nursery were used, which was all that were available. Now 47
per cent., alive are 3 feet to 4 feet high and very healthy. In a
normal year a far better result would be obtained. Pigs have done
. a great deal of damage in this plet and have destroyed 10—15 per
cent. of the plants. : ,

Plot E.—As in Plot B but sown in June and July 1921;

Too early to report. Part of the area failed owing to bad seed
but the rest looks promising and there are a good many plants to
be seen an examination. Pigs have done flamage.

Plot F.—About 1} aeres root and shoot cuttings of Dalbergia
Sissoo exuctly as in Plot D, but all plants obtained from a nursery
and transplanted December 1921. A good percentage re shooting
already but it is teo early to give a definite percentage of success
yet. . ‘
In addition, Plot D was redone and all new cuttings are sprout-
ing. A record of originals and replacements has been kept. The
root and shoot cuttings of Dalbergia Sissoo are as far as possible
about as thick as the little finger or the thumb and with a root eyt
down to 6” and a stem to 2”. : , ‘

Thinnings and gleanings—Nothing is being done except with
reference to the ordinary statistical work or as reported under
artificial regeneration: ‘

. Miztures—Nothing to report., ; '

Underplanting.—Nothing to report. The experiment in under-
planting Pinus longifolia with Quercus incang is being continued.

Silvicultural systems~—The only matter to repbrt is the experi-
rient in ndtural regeneration of sal under the Gorakhpur methed
-mentioned under ‘¢ Natural Regeneration.’” An attempt was made
to try a-sal taungya but it was so badly carried out that it was
foredoomed to failure before it was sown and was therefore
abandoned ! o

IL—Working Plans and Statistics.

(i) Working Plans.—The following working plans have been
received during tue year. : . ' )
1. Revised Working Plan of the Casuarina Plantations, Alibag
Range, Kolaba Division, for 1919-20, ‘
2. Working Plan for the Satpura Forests. :
3. Revised Working Plan for Kulu Forests. '
4. Working Plan for Porahat Division, Bihfr and Orissa.
5. Working Plan for the Reserved Forests in the Buxa
" Division of the Bengal Forest Circle, for 1920-21 {o

1925-26.
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for)

. Working Plan for Jaunsar Bawar Forests.

. Revised Working Plan for the Upper Hill Forest of the
Darjecling Forest Division, 1921,

. Working Plan for the Yinke Working Cirele, Upper Burma,
Volumes I and 1L

. Working Plan for the Reserved Forests in the Jalpaiguri

; Division. '

10. Working Plan for the Central Almora Division for 1920.21

to 1931.32,

A working scheme for the 250 acres of the New Researeh Insti-
tute was prepared and approved,, but could not be commenced
until administrative sanetion to the scheme had been given.

(i) Yield Tables~—The Central Institute has remeasured 18
plots this year on behalf of the United Provinees but the ordinary
seasonal work does not fall within the year under report
owing to the change in date. A great deal of spade work has been
done in bringing old reeerds up to date, all of which have to be
couverted from the old to the new metheds and, though this work
is not by any means finished, the greater part of it has now been
done and the Bengal sawmple plots have all been worked out for
the Bengal Silvieulturist. No yield fable has been published
during the year. On the whole the new system of measurement
and caleulation is working well. It has already brought to light
a large number of errors in former measurements (which ig qne of
its principal merits) and results haye now so progressed that it is
believed that the compilation of proper crop yield tables for
Shorea robuste and Pinus longifolia will be started early next eold
weather, when My. Howard returns from leave, thanks, principally
due to the very excellent work done by the United Provinces on hotl;.
these speeies. A kot weather dour wae arranged for in the Punjab
and it was hoped that sufficient data would be obtained to- get out
a Yield Table for Cedrus Deodara. Unfortunately the tour had to he
abandoned owing to the uusettled condition of the Provinee,
Certain difficulties have arisen with regard to caleulations hut ir;
future these will be remedied by the Central Institute taking over
all caleulations so-soon as the necessary staff is supplied. -

As a result of experience gained, the Silvieultural Association
-, recommended that, in fature, all ordinary field work should be done
by provinees and that all calculations should be done by the Central
Institute staff ; au arrangement which should tend to much greater
speed and efficiency. It is impossible to obtain the necessary accuracy
without having a staff continually employed on this rather special
line of work. :

-1

e sl

w

(iii) Volume and Form Pactor Pables—Two volume tables
have been compiled during the year, both for sal. Ope concerns
I Quality Beungal sal oply, the other is a genersl gal volumg
tavblga - - R o

9.
/o :

" The recording of all measured trees for this work continues and
the rate at which results are coming in, is now so rapid that it is
hoped revision of this year’s sal volume tables can he got out in the
coming year. Possibly also a volume table for Pinus longifolia and
Cedrus Doadara can be issued. : v .

(iv) Bark Measurements, Heartwood Measurements, ete.~Thesg
matters are recorded when possible and when data are collected for
Yolumes and form factor. Information on these points and on
lengths of marketable boles has been issued during the year,

)

IIL—Publications (Se¢ Chapter VII).
" IV.~—Miscellaneous.

_ The Silviculturist toured in Madras in connection with ‘th'e
handing over of sample plots and discussed the future policy with the

. Madras Silvieulturist.

~ The photographic collection now contains 4195 prints, 4108
negatives, 456 lantern slides, 6 colour positives and 3 cinema films,

"This represents an addition of some 340 negatives and 460 prints

~

made during the year. o .
‘ Assam.

General—The enumeration and stock mapping commenced  in
1811, with a view to ascertaining the contents of the evergreen forests

.of Assam has been continued. The results so far obtained would

appear to indieate that approximately only 25 per cent. of the ever-
green forests contain timber of marketable value. The remainder
appears to consist chiefly of cane-brakes and worthless'scrub jungle or '
forest in which trees of the more valuable kind are too scattered to
render their extraction a paying proposition. There are practically
1o trees in these evergreen forests of outstanding value, such as the
teak or sal, and none of the more valuahle species is Roatable so that
export to the distant markets in Bengal cannot be done by foating,
with the recult thst the high railway and steamer freights preclude

_ the placing of Assam timbers on the markets of lower Bengal in

competition with timbers of similar class imported from Burma or
the Andamans. The local market is prineipally for teéa-box timbers
which is not capable of very great expansion. These facts must
naturelly affect the. progress of Silviculture and of Working Plans

“snd no great development can be expected until local markets have

expanded and a‘demand arises for exploitation. on a larger scale,
Natural regedgration—In the Western Circle the experiments

~ whieh' were initiated in 1919 and referred to in the Progress*Report

of Forest Research Work in Indis for 1919-20, under Bengal and
‘Assam, have been continued. These aim at the reduction of the
evergreen undergrowth in the sal forests of the Goalpara Division

- %y cutting and burning and at the same time vedueing the overhead

gover to 3—15 trees per acre. It hag now been proved that g

7 LAERID
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prass undergrowth can be substituted for cvergreen shrubs by these
measures and, in the ycar under report, it is stated that there are a
large number of healthy sal seedlings on the ground. These and
modifications of the original experiments are in progress but it is as
yet too soon to form any conclusions.

" The effect of burning areas containing heavy sao grass (Pollinia)
in the high level forests were observed with a ,view to- ascertggn
whether any change in the character of the grass would result
thereby. Sn far the experiment is hopeful.

In the Eastern Circle the experimends- reported in last year’s
Report dealing with the following types of forests were continued :

(1). Forests in which there is sufficient number of mother
trees of the more valuable species.

(2} Forests where theyre is an insufficient number of mother
trees of the wofe valuable species L.

(3) Forests where valuable trees are absent. \

In the first of this class the results have been fairly satisfactory
but unfortunately the revelation that this type of forest occurs only
over a very small area renders these experiments less hopeful than
was originally expeeted. The necessity of weeding has become
apparent, specially in those areas where insufficient overhead cover

has been maintained, and it would appear that the success of these

experiments from the financial standpoint must depend on a ecareful

reduction of overhead light to that in which the seedlings best thrive.

The repart shows that the species enumerated in last vear’s Report
have continued to give satisfactory results although it is not clear
whether Phoebe aifenuata has developed as quickly as its associates,
The above results show that the clearing of the undergrowth and
the rechietion of the overhead cover, followed by burning of the
glash, ‘does undoubtedly produce successful re-generation, and it will
be necessary to systematise the work in order to reduce the cost of
soil preparation and subsequent tending. ’

. Sceds, ele~-Experiments to test the germination of the seeds of

different species have been carried out in the Lakhimpur and Sadiya’

Divisions. In the former the seed of Albizzia lucide and Bischofia
Javanice gave cent. per cent. germination. The results in the Sadiya
Division on the other hand vary greatly, although in some instances

the seed is supposed to have been gollected unripe, in others the

cause of failure is as yet unknown.

Artificial regeneration—~The Taungya plantations. for th
duction of Bombnx for the tea-box industry, which were comx:efil;;‘:i.
a few years ago in the Lakhimpur and Sadiya Divigions, have been

continued but it is a question whether this tre¢ is of much value '

now that the utilization of other kinds in the form of 3-ply boxes
‘has been undertaken on a large seale. Other and more valugble

kinds have thereforeé been subStituted for Bombaz during the year

under report : but it does not appear as if these would be 48 easy to
cultivate successfully in temporary cultivation as Bombaz. =
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Underplanting.~—This is considered one of the most important
experiments, fox, as explained above, about 25 per cent. of the total
area of the evergreen forests will have to be regenerated artificially
and it is believed that this can best be achieved by underplanting,
Most of the valuable species are shade bearers and this attribute is

. valuable in order to avoid the mass of weeds, including Eupatorium,

which invariably appear in clearings. Success has been
attained with Bischofie javanica, Lagerstroemia Flos Reginae,
Amoora Wallichi, Dysoxylum procerum, Phoebe atlenuate, and
Artocarpus Chaplasha. -

The plantation of Aquilgria Agallocha, which is the source of the
valusble product known as agar, was continued. Other valuable
species have also heen taken in hand and the observations made in the
forests of Terminalia myriocarpg in the Frontier Tract, in which
heavy fellings have been carried out, would appear to indicate that
thig species also can be regenerated by sowing .or planting and that
it is not essential to burn the undergrowth provided that the mineral
soil is sufficiently exposefl. The relative growth and development
of the different. species under this method of treatment is being
observed and it would appear that Cedrela fébrifuga produces the
quickest growth, reaching a height of 10 feet in three years, '

Silvicultural systems.—The fact that so much of the evergreen
forests is worthless precludes the adoption ‘of any but the system of
artificial regeneration for the bulk of the forests and present indica-
tions point to some such simple system as the quartier bleu as the

N

most suitable. . . N ‘
Yeolume and form factor tables—Volume and form. factor tables

are in course of preparation.

N

. The report on research work carried out in the Cachar Division
was received too late for insertion. ;

Bengal. A
 Natural regene}ation.—-—ln north Bengal, in the moist forests of

* the hills and plains, natural regeneration of the species of some value

is practically absent, In the plains forests of the Kurseong Division,
on areas which are not clear felled, regeneration of three evergreen

" shade beavers is found, vie., Ameora Rohituka, Amoora Walliohii,

Dysozylum birectoriferum and in the ungrazed' hill forests Aoer
Campbeliii and Evodia frazinifolia. In the plains on clear felled
areas Anthocephalus Cadamba and Trema orientalis come in by seed,
Stereulia villosa and Callicarpa arbores by coppice shoots ; ip the
clear felled areas of the hills Macaranga spp. and Evodie frazinifolia
come in by seed, Symplocos theacfolia and Eurya spp. by coppice
shoots. C |
Natural regeneration of Heritiera minor and many other species’

i prolific in the Sunc}arbgns,
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Nurseries—~Nursery work in Bengal received special attention as
usual, the object being to produce strong healthy plants, which will
have every chance of success when put out into the forest and thus
cheapen the cost of formation and tending plantations. The
nurseries in the Darjeeling Division are especially well organised
and cared for.  Attention is drawn to the difficulty of assessing ‘the

area needed for nurseries if early and complete success is to be
obtained in filling up blanks, '

Artificial regeneration.—Of the work, which has been done up to
date in northern Bengal, Bulletin No. 5 by the Silviculturist, Burma
- gives a very good idea. Wherever possible the taungya system il’
-used, the crops being grown by the taungya cutters. Where taungya'
cutters are not available, plantations are made and the crops grc;wn
by departmental agency, as at Panchanai in the Kurs :
or the plantations are madec departmentally and no cr
a¥ at Rajabhatkhawa in the Buxa Division. W
system of departmental crops, the ‘followin
Panchanai show that this is expensive :—

eong Division,
Ops are grown,
ith regard to the
g figures piven for

- e

" Re. i
1st year oo oo o 3% 9 0 per Acre,
2nd year - ot 9 10 o
3!‘d year s -'o‘ Y3 . 7 0 0 "
. + Tetal s 51 '3 o
Cost of fencing - vos 63 0———0. ;
* Total w 4 3 0 per .ncre.

Two conelusions may be drawn from' these figures—

(a) That departmental erops must be made to pay.

(b) Tl}atz ur‘dess a cheaper form of fencing can be devfsed the
injurious game will have to be dealt witk. ’

At Rajabhatkhawa as yet it has not been possible"lm -
departmental crops or to get outside cultivators to come in, but g
start bag been made in the present year with small areas under cotton
and maize, the former by an ex-forest guard and the latter by the
department. If these experiments are successful it is hoped. that
cultivators will sow all the crops in future.
ing fencing and special staff amounts to Rs. 36 As the ar \

‘ ' : eas o
restock%& are laége and compaet, being the &;.reasy cloared ;yoﬂlzz .
Buxa Trading Company, the cost of fencing iy fa

. Iencing is far les
Panchanai. | ) e s than at

- A Hew development at Rajabhatkhawa is the dire
species other than sal which for the most part had pr
" transplated from the nurseries, notably Lagerstroemia Flos-Reginae
Cedrela Toona, . Acrocarpus  frazinifolius, Bombaz malgbrieum.
Bischofla javamica, Ohickrassia tabularis, Morus loevigata, Al thege
species are heing sown in lines six feet apart and results are hopefu] -
¥ N »/.

ct sowing of
eviously been

The cost per acre exclud. .
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so far. Up. to the present, mixtures of Bombax malabaricum with
Bischofia javanica and again of these with Michelia Champaca, and
Cinamomum cecicodaphne and Gmelina arborea as pure crops have

* done best. * i

In the Darjeeling Division winter planting has been earried oute

and complete snecess has been obtained with Acer Campbellit and
Prunus nepalensis. Quercus lamellosa, Bucklandia populnea, Alnus

nepalensis, Eriobotrya petiolata and Machilus spp. have been tried

for one year. Of these the first two are alive and healthy, the third
is alive but sickly and the other two have died. No definite conclu-
sions -can be drawn yet. If winter planting can be carried out
successfully the cost of making plantations will be diminished:
materially, for the seedlings will get a better start in the spring and
get further ghead of the weed growth and in this way casualties will
be redueed. R
Silvicultural systems—Those preseribed by the latest Working
Plans are still under observation. Progress in placing the full areas
under clear fellings, especially in the moist forests of the plains and
Lills, is greatly retarded by the difficulty which is experienced in
‘obtaining labour to restock the cleared areas. ‘As a result only the
better localities are being plfé\pted or sown. The remaining areas
are being allowed to come up in coppice, together with any natural
regeneration that may be present. 'Ijh}s. is c9nsu_1ered to be a good
system and in the northern Bengal Divisions it will provide fuel and
box-planking whieh is greatly in demand. Sixteen agres of the
‘Hateswar coupe in the Kurseong Division have been allowed to grow
up in this way, and it is now nearly fully stocked principally with
seedlings of Trema oriemtqlis ; with a little climber cutting this will
be established at a very low cost and should provide good firewood in

15—20 yeats and fair box-planking in 3Q years. , .
Working Plans.and Statistics. \

1. Sample plot work, etc—The work of remedsuring sample plots
“was eontintied throughout the year. The following figures have been
made -available by the Silviculturist, Dehxja Dun :— .

Av. )
: Av, Ay,
: lume.
. Av, Av. s volume. | annual .
Species. Age- | height. |- diam. gtenﬁ_ Stem | incre- | Jooality A
. : R . w?;;d. -timber, | ment, :
S Yrs, | Feet. |Inches. | Co.ft, | Cu. ft. | Un. ft, _
Bucklandia 1z 388 b66 | 147481 ... 122-86 N .
o Inea. / ) 'S
ch 'Z:S?a 10 330 360 | 8390|. .. ‘| 8690 p-p
Bhpati | 6| 0| 40| mwo| .. |wsoll & [
tachys. ; :
Bt | 0 | pso| seo|2omo| .o | 2sron &:
' h ) . ' X :
- a;;ot'f:.;:’; ‘o7 | 730 1850 752:0| 86630 ! 1635 gg
. japonica o T T R
- sregeemrernn . — e ey
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2. Volume and yield tables, etc—From measurements taken in
the Tf)ong taungya, Kurscong, elevation about 5,500—7,000', the
following figures for height growth have been obtained :— ’

Species. - 1st year. 2nd year. | 3rd year.‘-
‘Aluus nepalensis .. o 2'-—3; 89 12114/
Cryptemeria _]-ap?nifa o v 2'—3’ 4—p
Buoklandia populnea 871! Y oy
Juglane regia r 4 & —~10
Eriobotrya petiolata v TN YRR 4y’

Bihar and Orissa.

Again no research officer could be appointed owing to the short
of gazetted officers. The Divisional officers could devote ver Ii(ﬂﬁge
time to research work after doing their routine duties. The f()l{ v
is a resumé of such research and experiments as coul.d be i (gvmg
by the Divisional Forest Officers, Singhbhum, Hazariba ;8.1;'16. onc
+ Angul in their respective divisions. ’ aeh, Purt and

1. An experiment in the cultivation of fi ;
_ eld erops with i
Valley Type areas was attempted, the field crops (ri(iz) Wn:re E\’:il 13
out by wild eiephants so that the result was a failure pe

2. An experiment in the propagation of Vi

. ; ex ped is by
cuttings proved only partially successful. Seed of fhisu: c: lia o
to the Malay States and Assam did not germinate. - pecies sent

The experiments in connection wit ot .
the mixed evergreen forests of the B:n;flli ﬁgﬁnizﬁlﬁ"’r.";?ﬁl.m
are still being continued. The experiment which was inavgaratod
in 1920, consisting of entirely clearing away the underwolodmaugurated
gr}owth and at the same time, opening the over h L e der.
sal trees, has given very satisfactory res ‘
with sal seedlings which may be courfted (:;1“:; fl;li?; egs:OE? Gl covered
have passed through the vicissitudes of two com adlished. They
and have shown no tendency to die ba .

- pushing whead with a rapidity that will 5231 2]11:0: r;hZhe contrary are
of the rank growth of grass and weeds which sprinmq?ut of 'danger
advent of the monsoons. The time has now eome{i op Wl.th the
mother trees which were left scattered over the ares, 0 remove the

~ In eontinuation of the above, four oth . o

taken during 1921, also in connection with zzfxﬁﬂﬁi’f;’: ivere under-
ing the canopy (both above and below) to varying de 1sted of open.
keeping the plot of 1920 as the extreme cage, *
show that the regeneration varies from place .to
the degree of light admitted, and hag establishe

Ti;e results clearly
blace according t‘c\
d the fact that sa)

- ]

ead cover of

paratively dry seasons

degrees of density, '

15
regeneration can be obtained to best advantage in this climate by
complete exposure. These experiments give a definite indication ‘of
the method of treatment to be adopted. in the sal areas.

Casuarina.—It was noticed that Casuarina seedlings contained a
peculiar nodular growth on their root systems which somewhat re-
sembled the nodules which occur on plants belonging to Leguminosae.
Specimens were sent to the Forest Botanist at- Dehra Dun for exami-
nation and he now reports that the plants contain numbers of bacteria
which help to fix nitrogen from the air, Investigations are now in

“hand to ascertain at what depth in the soil the nodules are usually

found, and what factors appear to encourage the formation of
nodules.

‘ Teak seed buried in the soil close to white-ant heapg for a period
of 4 months prior to sowing gave germination within one week of
sowing and produced healthy seedlings. The seed which will be

sown this year has now been buried for nearly one year, and the

results of germination will be reported in due course.

Experiments are in progress in Angul Division in erder fo
ascertain the dying back phenomenon of sal seedlings. Two plots
each 15’ square have been selected. Omne of them is in shade while
the othef is in the open. Both of them have been fenced round with
a bamboo fence. . Every other growth except 1 year old sal seedlings
has been removed. A sal seedling. with two leaves has been taken
as 1 year old seedling. All these seedlings were counted and entered.
Cotntings are done every fortnight and the results noted. As this
experiment was started in January 1922 it is too early to say anything

- definitely.

Experiment was started in order to ascertain the height inere-
ment of coppice shoots, before and after the rains. Unfortunately
tho area selected was not fenced with the result that deer destroyed
the young shoots. This experiment will be started again during

1922-28. .
1 ( ‘Bombay.
No information fortheoming.

.
Burma.

General—At the commencement of the year the Silviculturist
was engaged on a tour in Katha Divjsion where work under the

Mohnyin Working Plan was inspected. This work bas not progress- -
ed as satisfagtorily as might have been hoped. From the end
of May until the early part of August tours were made throughout
Tharrawaddy, Zigon and. the southern end of Prome Division,
tollowed by a short tour in the Delta forests on which a. note was
jrawn up in ecllaboration-with Mr. A. W. Moodie, O.B.E. Early

in September the writer procceded to Depra Dun in: order to becoxe
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acquainted with the methods of Ledger filing and Record keeping -

‘as practised at the Forest Research Institute. A short visit was
also paid to Naini Tal where research and working plap methods
in the United Provineces were studied. The writer returned to
Burma at the end of October. ,

In the middle of November the cold weather tour commenced
with a visit to the Pyinyaung forests in Meiktila Division.in order
to advise on the best methods of regenerating the forests there in view
of the commencement of a jungle wood lease. The teak plantations
at Pyonchaung in North Toungoo were then visited follpwed by a
visit to the regeneration area in the Saing Yene forests which "are
“being worked by clear felling under a jungle wood lease. The re-
generation' area at Putkya was also visited. The greater. part of
December was spent in the Tharrawaddy "Division. The ' results
of experiménts carried out at Nyaungbinzin were first inspected
and then a commencement was made in laying out permanent sample
plots in teak plantations in Minhla Reserve and in, the training of
the sample plot party under Ranger Mawig Kaw Wun. During
January and the early part of February the Silvieulturist was absent
in India, first attending the Silvieultural and Utilization Conferences -
at Debra Dun and then on a most interesting tour in North Bengal
mainly with a view ' to seeing the Bengal nursery methods, The;

‘latter part of February and the first half of March were spent i
Tharrawaddy and Zigon Divisions, first in inspecting sample plot’
work done and making thinnings in the sample plots and then in -
organising a series. of experimental plots and a small sample nursery -
on Bengal lines. At the close of the year a commencement was made
with a tour in Katha Division. / ’

Owing to there being no satisfactory office available aﬁd to th
absence of the Silviculturist on tour or on deputation to Indiae‘
little progress has been made with the important branch of recor(i '
keeping and Ledger filing. Since the close of the year however a
more satisfactory arrangement for a temporary office hag been made
and if is hoped to make a start during the coming year in the org
isation of a Library and Ledger files. =

Mr. H. S. Single, Assistant Copservator of Forests TN
h : on .
ment in December, was attached to the Silvieulturigt ’and :fg:;f;g
the end of the year was employed in laying out a series of experi-
mental plots in regeneration areas' in Nyaungbinzin peri-

Tharrawaddy Division. Reserve,
i

A\
Maung Kaw Wun, Ranger, was attached to' the Sijvi o
from August until the close of the'year. He l;coilllpv;;?giq:ft
Silviculturist to Dehra Dun in September and studieq the 1 e
sample plot methods at the Research Institute for a month I:teStp
Degemper to the close of the year he has been in charge of the rom
engaged on the laying out of sample plots and has shown that party

new be thoroughly relied on to seleet and Iay out sample ph:lt:‘e;;‘

himeglf. In future, progress in sampld plot work should be m oo

’
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rapid how & sample plot party has been organised. As soon as
another reliable Ranger can be obtained it is hoped to form another
party. Eventually it is hoped to have at least 4 parties working. .

The position of the Burma Silviculturist is in some ways a diffi-
cult one. In the first place the area to be covered is enormous, the
problems to be tackled are numerous and it- is quite impossible to
see mqge than a small portion of the work that is being carried on.

- This would not matter so much if he were frce to concentrate on

definite problems and devote himself entircly to experimental and
statistical work instituted and carried on by himself. Unfortu-
nately he is also expected to act as a general radviser and to keep in
touch with and advise on practically all regeneration and silvieul-
tural work being carried out in the Provinee. The result is that
while it is quite impossible to inspeet all the areas that should be
inspected, the necessity of covering as much ground as possible
seriously interferes with his more legitimate experimental and '
statistical research. Under the present circumstances therefore
the sum total of actual experimental and statistical research carried
on must be sonewhat disappointing, as most of the Conservators

. eonsulted agree that touring and inspecting work in the Divisions

and advising thereon musb\éor the present form an important part
of the duties of the post. Eventually the Branch must expand and
the actual experimental and statistical research must be carried on
by assistants under the guidance and supervision of the Silviculturist
who will also be free to inspect and advise on silvieultural work

generally,

- l I.—-E‘vpe;imental Silviculture.

General.—Some progress has been made in the methods of laying
out experimental plots in young erops. The necessity of obtaining
results which were not dependant entirely on observation but could
definitely be reduced to figures was early. discovered. As a result
the method now adopted is to lay out small one chain square plots
in pairs'or threes under as similar eonditions of soil, aspect, slope,
ete., as possible. Each plot is treated so that the plots will show
clearly the fesults of one particular operatipn only. The best method .
of reducing these results to definite figures in the case of regeneration
has been found to be by enumeration and measurement of the
height growth of all scedlings on the plots before, and again at ‘in-
tervals after, the operation, with which the investigation is eoncerned,
has" been carried out. A comparison between the rate of survival
and the height growth in the different plots gives a very good
indication of the benefit or otherwise of each operation. ‘A numbers
-of plots have been laid out on these lines during the year and it;.is
hoped that definite results on many questions affecting the earlier
stages of regeneration’ will be forthcoming. ,

Natural regeneration. (including " coppice, rootsuckers, etc.)—
Little work has been done in conncetion with natural regenera-
tion during the ycar, Natural regeneration is not at present of

e
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such importance in thé main bamboo forests in Burma and during
the year it was not found possible to do any work in connection with
Dipterocarps. Since the close of the year the natural regeneration
of D. turbinctus (kanyin) and D. tuberculatus (in) has been
studied and experimental plots are being made.

The year 1921 was an excellent seed year for Pemtacme suavis
(imgyin) il Katha Division. Seedlings germinated in thousands
in many parts of the Division owing to favourable early rains,
Examination late in the rains however showed that nearly all these
seedlings had died back. ‘A further examination since the eclose
of the year under report would seem to show that considerable light
is essential for the suecessful regencration of ingyin. Wherever re-
produetion had sprung up under shade the seedlings had not been
able to grow vigorously or to form the ecarrot like taproot that is so
essential for survival. In the absence of dircet overhead cover, but
where the gap in the eover was not big cnough to encourétre’ the
vigorous growth of weeds, the ingyin seedlings had survived an(i, were
healthy. They had all developed ecarrot-like taproots and the
niajority of them had not ‘died back. Where weeds had been
encouraged by the opening out of the cover to a greater extent the
ingyin hal.invariably heen smothered and killed,

Sgeds—The distribution of seed has again b
in all cases where seed of any partieular s
in the Division in which it was required.

The supply of seed to countries outside B
for where possible,

In been arranged for
pecles was unobtainable

urma was also arranged

/! ’ ' ‘
A usciul method of separatingd Adina cordifoli ‘

. 13 wa (h

from the husk has been found by Mr. Dawkins, ! (hnaw) sced

seed have been collected and dried the heads a

immersed in water. After stirring up and allowin : .

. t .
found that the seed all sinks to the bottom leaving ﬂi h‘zls?l:tigl:atlitﬂls
The husk and water are then poured off and the residue, which g
almost pure seed, can be dried. | The same result can be’ attainéés
by, winnowire. In the past sowing of hnow seed hasg frequent]y

been unsuccessful and the probability is that the empt ,
SOWN, : / : . pty husks were

re broken up and

. Nursery work.—As a result of the Silvy
Northern Bengal sample nurseries on the Be
started in Zigon Division and in Maymyo,
year a nursery has alse beerr made top supply p

stion area under the Mohnyin Working Cirele.
bef a great future for nursery work in the
Upper Burma' and especially in connection with the plant;

. : a
Bucalyptus in Ma)_fmyo it seems doubtful if there is mucll)1 ;;(t)ll;lf fgf '
- it in connection with the deciduous teak forests of Lower /Burma, ¥

, ‘Artificial regenemt‘ioq. Teak.—The method of bro
i’ the tayngyas soon aftét burning and the later trg

ieulturist’s visit to
ngal lines have been.
Sinee_the - close of the °
lants for the regenera-
While there seems to

adeagt sowing
nsplanting of

L

After the heads of

evergreen forests of -

N

i9

éarly germinated seedlings to stake has continued td give good
results and has proved to be a most® popular method with the
taungya cutters in Tharrawaddy Division, as it does not entail
a race against timg to complete the staking and sowing at an early
date. Mr. Dawkins has introduced another method in his taungyas
in Zigon. A small furrow about 1’ long is dug up to the depth
of 6” and the soil thoroughly loosened and replaced. The seeds
are then pressed into the loosened soil. On the level or on easy,
slopes this method has been found to givg most exeellent results

‘both in’ germination and growth, but on the steeper slopes there.

is danger of the loosened soil being washed out of the pits and other
methods are hecessary. At the same time it must be admitted that
this method adds considerably to the work that has to be done by
the taungya ecutters even though in the case of Zigon Division an
inereased spacing of 9’ x 9’ has reduced the number of stakes -

- per acre by over 50 per cent.

Further experience of the use of buried seed shows that ~ the
results are extremely unqgetain. The majority of buried seed exam-
ined during the year was found to be bad. While ng doubt
buried seed which has kept good does germinate vedy @pidly, the
loss of the thick corky covering of the fruit is mot altogether an
advantage. The two essential preliminaries to successful germina-
tion are heat and moisture., In’the case of buried seed that Has
had its corky covering eaten by white ants the fruit :is instahtly.

\\dried,up by the heat of the sun as soon as rain is over. In the case

of seeds with the corky cover intact, this retains the moisture which

" is further a¢ted upon by the heat of the sun, preducing conditions

guitable to germination.

Further experience has shown that the wuse of teak stumps
requires considerable care in order to give satisfactory results.:
Experiments are now being undertaken to ascertain the best size
to plant and the best time -of planting. The previous -directions
given in Burma Forest Bulletin No. 3 have proved that- the season
given as the best time for planting teak stumps, 1., early May, is
wrong as the rain after planting is too uncertain. ' Generally speak-

. ing stumps should not be put in'until continued rain for 2 or-3 days

is fairly certain. Stumps have been planted out in ‘the late, cold
weather but have not proved very successful. It has also been

- found that when cutting the root care must be taken'not to damage

the carrot-like taproot. B

The use of broadecast sowing of accessory species to complete
the stocking with a view to reducing the cost of ~weeding is
gradually extending. Apart from' the reduction in costs it appears
probable that the early formation of a demse stocking also leads to

" a very much more vigorous growth of the major species. The

reason. of this is undoubtedly that the clean soil produced by a

~ heavy shade and absence of weeds and grass has a very beneficial

¢ffeet both on the free development of the root system and by retain,
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ing the moisture in the soil. Mr. Davis-in his Annual Report for
Tharrawaddy notes that small leaved and slender stemmed species
like Xylia dolabriformis (pyinkado). Lagerstroemia Flos Reginae
(pyinma) and Terminalia tomentosa (taukkyan) ought to be grown
closer than 6’ x 6'. He contends that a pure cloSe crop is easier to
tend than a erop with the major species at regular intervals and a
dense stock between of accessory species. The writer does not agree
with this view. It is surcly easier to tend a crop in ‘which, one
species only is to be favoured and whenever necessary the other
species can_be eut out. .

Reclamation and afforestation~—~The only importaﬁt work of th '/
kind in Burma is in the Bhamo Kachin Hills. Here exaessi-;:

‘taungya cutting combined with uncontrolled burning hag converted -

a comparatively well wooded country into a waste of bracken
covered hills. The elevation is between 4,000’ and 6,000’, In
1921 an area of some 200 acres was sown up after bul,'ning'with
Alnus nepalensis (maibaw.) which is sown by ‘some of the neighboy

ing tribes in their taungyas in order to ¥-cover the areas ra idlr-\
with forest growth. Resides growing very rapidly the hI\)lmy
produced by this species is said to improve the soil better thas aus
other species. Part of the area was sown at a spacing ¢t 6’ Y ny
small pits and part was sown broadeast. Of the two the b::)adcal:i;
sowing was much cheaper and equally successful. Unfortunate]

the frost early'in 1922 was exceptionally severe and all the seedlinmy
on the lower slopes were killed back. On the higher slopes wh o
the frost was not so severe, the seedlings mostly survived erg
appeared to be quite healthy under the dense shade of the brackin

Fire protection of the sown areas is essential ag portions of tﬁ'
area sown in 1921 have been burnt with complete loss of 011 °
generation. The most urgent problem that 'remains jg toa dI:e'
cover a good rapid groWing frost hardy species for sowin "
-Jower slopes where frost damage is bad. - g on the

Thinnings and cleanings—Research into the best time t‘

mence thinnings in young crops is extremely urgent. In % com.
we have been finding that our elder teak plantationg 'showv “rmg,
whole a disappointing growth and the individua] trees (;m e
seem capable of taking advantage of thinnings to inerease tho inot
of their erowns. In fact we find a eondition of growth in th e 1s,lze
plantations similar to that so ably described by Mr. Bou e o dqr
Working Plan for the Nilambur p\lantations. The'rem 'lc‘lne o his
doubtedly the same as Mr. Bourne lays down, i.e. early ae;l g 18 un-
ed thinnings to allow the full dcvelopment of’ the- ore repeat.
Dawkins is instituting experiments in young ‘teak plantat?’ n, Mr.‘
8 years old to ascertain the effect of early thinning, In ons 4 to
old plantation over a small plot, trees were thinned do a 7 yeap
trees ta mthe ~acre. The trees in this plantation avera Z:in‘;o' 150
height and 15} in girth.” In a year they had increaie d v in
inches in gifth and had extended their crown appteciably“ov".’l‘e:eegs

¥
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in unthinned plantalion a(‘ijacent had only put on half this girtil
inerement. ,

Miscellaneous—Burning and fire protection.—This subject is of -
very great importance at present. It is not a question so much of the
damage done by fire as the use that can be made of fire ih reducing
the cost of establishment of the erop. Mr. Dawkins has been .
investigating this question for the past two years and besides being
a keen protagonist of early burning as against fire protee\tion as a

_means of preventing damage, has also -investigated . the ‘question
of burning back the young crop of teak with a view to reducing
the expense of weeding and establishment. This he is doing both
before the 2nd and 3rd rains of the erop. A series of experimental

_ - plots has been laid out to compare the results of burning alone and

of cutting back all weeds and shoots and burning, with fire protec-
tion. No results are yet available for areas cut back before the
3rd rains but some interesting results from plots laid out before the
2nd rains are available. They show the following results.

(1) As a result of burning the erop late only one weeding
was required in the 2nd rains instead of twice as in unburnt areas
or in early burnt areas. The cost of weeding was therefore halved.

(2) Although the percentage of survival in the area burnt late
was slightly legs than in the unburnt area, 86 per cent. as compared
with 95\per cent., the average height of the teak seedlings was

~49.8” as compared with 27.5” in the unburnt area.

(\3) The burnt area showed fewer weakly seedlings at the end of
the rains as compared with the unburnt plot. : .

(4) There was not much difference between the area burnt late
and the area that had been cut earlier and then burnt at the same
time as the uncut area. ‘

The height growth even in the burnt plot is far below what can
be attained by teak in two years’ growth but the plantations were
not of the best quality, The taungyas Had been very badly weeded
and the teak seedlings were weakly. It is however just in these
conditions that burning seems to be most beneficial. Where vigor-
ous teak seedlings with big leaves are obtained as the result of
"the first year’s work, they are quite capable of lopking after them-

* gelves and, whether they are burnt or not, shoot up rapidly in the
" geecond rains. It is the small seedlings ‘with small leaves' that

cannot get & good start in the second rains and are rapidly sup-
pressed by the weeds. Burning however gives them .a good start
and while checking the growth of the weeds causes the teak to send
up strong shoots with big leaves. ’ R
From experience gained the writer has no doubt whatever that
in the case of teak plantations that have not been given a good start
in the first year burning is undoubtedly a great help and should
always be done. In the case of plantations in whigh the seedlings
are vigorous, an’ early burning might kill off the weeds without
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datnaging theumorg vigorous seedlings, but for weakly seedlings & . Periodic mean annual girth increment (in inches and decimals),
late thorough burning is probably preferable. N I
L . ' | 8g | 33 8 § 2

Mr. Dawkins’ theory is that plantations burnt over before the § 2 33 Egg N: 3 ‘5%
2nd rains need only be weeded sufficiently to prevent the seedlings’ . ’ ?5:3 - §‘§ 814 EE sk
being suppressed by weeds. The area is then cither eut over and Girth class, .= =% § S . 3l %i :
burnt or simply burnt in the _following Lot weather. It is too soon Ef‘f § g ‘E§ g ﬁ:"f §é§
to say yet whethicr this method will result in a saving of expense g g S g.’;g' - SN fg;g;‘;
or not but the results so far promise-well. The result of burning o AN S i (STt
is an early and vigorous growth of coppice shoots of teak which P17 e o : ‘ . .

, can keep ahead of the weeds and, thus render any great expense of ite2o" . A 3 16 R B
weeding unnecessary. : , 2V 00w e 49 24 54 60
. ' 31" to 4 0 v | 3 47 23 64

IL—Working Plans and Siatistics. '
¢ ] N 41"t 5 0" ‘ e *48 43 29 1-28 81
(Sample plots.) 517t 6'¢" . .. T 83 47 13

Yreld tables_.——Reports of all the older existing sample plots have Mean annual increment |- 51 46 28 82 .63
now been received from the Divisional Forest Officers. With few T ' s g ' oiTs
exceptions they have mostly been discarded as usdless, Only those Ro::glg:)b?;zg e;:xe :;e:: 141 years | 137 years | 257 yoars | 88 years 104 yeiirs
made by the Forest Research Officer between 1914 and 1917 and 4 attain 6’ girth, '
few, chiefly for girth inerement only, made by Working.Plans :

Officers, aré of any use. C ' : -

During the year 11 new sample plots have Ii)/seen made in teak . = tumu'hm L;"'",';'tmf“ s | cartonat
plantations in Tharrawaddy and Zigon Divisions and 6 old. plots ' Girth ! Mogok N. ' | ghwogn | Shwosn Skwegu | Shwegn
have beén remeasured and reorganised on the latest methods. One o D“ﬁ‘f"“ Dhrison Di{i“f"“ | Diypion | Diviion D‘%‘;*%?‘
sample plot for ascertaining the girth inerement of Dipterocarpus - L. tross. | i | trees | s | trees | trees.
alatus was also remeasured. Progress was  extremely slow owing "
to the difficulty of obtaining' Iabour at any price. Most of the V170 % 0 5 53 30 -26 44| | 93
new sample plots made are in plantations of from 15 to 30 years - , o oalt o ‘
old. This coincides with the period during which the area planted 21"t 3 0"\ e 30 29 ’ 24 23 39 ‘53

~ annually was at its maxi-am}m. leév(ilzg to the way in which taungya 8 17¢0 4 07 el - 18 B10 2] 37 -32 57
plantations were stopped from until the revival of planting s 10 : ;o a . . x| .
in 1918 it is extremely hard to get sample plots in plantations ,4 1" to 5 0% - B ,'21 ;8 2 o>
between the age of 5 and 15 years. On the other hand, with the 5’1" tu 6' 0" 15 32 ‘19 31 20 .45
exception of one or two plots in really old plantations such as thosg \ cov o1l . 9 T o
at Myodwin and Kangyi, started by Sir Dietrich Brandis, it has soe b1t 0 o S I et sy
far been found impossible to obtain suitable plots in plantation 7 1%t 80" /- o ‘14 A8 | v
‘made in t} ti ly eighties. Even th D iations ‘ '
made in the seventies or early eighties. Even the sample plots made ’ e . .5 l93. 9 9 .
are far from satisfactory in regard to st‘ockipg as it is almost jm- Mean annmel ineroment | 17 3 ~23 . o 53
possible to find even half an acre of fully stocked plantation.” The . Rotation based on, mean 24 206 313 | . 257 267 136
probable reason of this is that the older plantations were not syffi- _-:&??:16.‘8?"3:‘:1:“ to | years. | yeats. | years. | years, | years. | years.
_ciently ‘tended during youth and thinning has been. started so late i girth, o L

that the crowns have lost their vigour and. are unable to develop "Although these figures, especially for the species of which only a
and £l up gaps. o ' - few trees are gvailable, are far from reliable they do indicate roughly
. The following figures for girth inerement, though baged on ‘only the relative rates of growth for each species. Unfgrtunately ‘many
& limited number of trees in the natural forest and -sometimes oves of the old sample treeg were badly chosen and were often dominated
‘only a limited period, mgy nevertheless be jnteresting, - . or suppressed, ' '

<
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Volume tables.—Data for rough outturn tables have been eoming
in from teak firms and from Divisional Forest Officers. Since the
close of the year it has been found possible to issue a tentative volume
table for teak in Tharrawaddy Division and it is hoped to work up
further resulis later.

Central Provinces.

The outstanding feature of the year was the after-effects of the
rain failure in 1920 and the exceptional and prolonged incidence of
the hot weather of 1921: Over half a lakh of teak trees 1' in girth
and upwards died in the Markhanda and Waingana Felling Series
alone. Teak trees also suffered to a less extent in Dhaba, Ahiri
Leased, and Sironcha Ranges. In the last range large numbers of
ain (Terminalia tomentosg) and dhaura (Anogeisus latifolia) of
all ages died off. A remarkable feature everywhere was the whole-
sale dying off of the pestilenital Ironi creeper (Zizyphus Oenoplia)
owing to the sinking of the water table.

Natural Regemeration.—Teak, ain (Terminalic tomentosa) and
tendu (Diospyros Melanoxylon) practically produced no seed. The
mohwa 1lower crop was abundant and gave promise of good seed at
the close of the year. Teak coppice was pretty good but was every-
where affected by the’drought and in the six worked coupes of the
Markhanda Felling Series nearly one half of the hitherto promising
coppice died off. /

Nursery Work—Steps were taken at the close of the year to
establish a seed nursery at Allapilli.

Artificia} regeneration.—Steps were taken at the close of the year
to sow up with teak one acre of an area cleared of bamboos in com-
partment 35 Working Cirele I Allapilli Range.

i

Thinnings and Cleanings.—The usual cutting back operations were
carried out throughout 18,214 acres of the Division in the interests -

of teak.

Working Plans and Statistics. Yield tables—The existing sample’

plots, were measured up.

No new research work-was undertaken in any of the divisions of
the Northern Circle with the exception of two sample plots opened
recently at Rarastal in the North-Mandla Division to ascertain :—
(1) The rate of girth inerement and volume increment of sal

trees auder light and heavy thinnings,
(2) The kind of thinnings required,
(3) The rate of growth of coppice,
4) The/condition of natural regeneration if overhead canopy
.+ 1is’opefied, ) -
{5). Damage to copp.ice and seedlings by frost,

/

Ve -
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(6) Damage by fire,
(7) Whether suppression has been the cause of the trees remain-
ing below 3' in girth all these years,

(8) Whether natural regeneration is lacking on account of there
being insufficient light on the ground.

The fouf sample plots of Jubbulpore-Narsinghpur mentioned in
the last year’s report were maintained. The rate of growth there
appears to be slow.

" In the Jubbulpore-Narsinghpur Division farwad Cassia auricu-
lata sowing was carried out on a small scale with unsatisfactory
results. - ‘ . . -

Sal Regeneration—Details of four sal regeneration plots laid out
in May 1920 in South Raipur Divisicn were given in last year’s report.
The regeneration has in each case improved but the progress is not
yet sufficient to give any decisive results. Two new plots of § acre
each were laid out, Nos. V and VI with the object of testing the effect
of burning on regeneration. Both-plots were clear felled ih May
1921 and plot No. V was burnt and VI unburnt. The result after
the rains was a profuse growth of grass in both plots. In February
and March attempts were again made to burn plot No. V but without
success. The surrounding forest burnt easily early in March but
this plot woald not burn. The reason is by no means clear.

‘An experimental. plot was opened in the Sarastal Range to see
the result of light and heavy thinnings on sal erops..

'A strip 20" wide and 103 yards long was cut in a sal area in the
. Barastal Range to note the effect of light on regeneration, |
A

. Bome teak coppice shoots were measured Wi‘f!l' a view to 1:educe
the grazing closure of 10 years, the results are given below with an
outline of the advantages of reducing the grazing closure from ten

- years to five years in the Dhanwahi Range at least.

* 1. Grazing after 5 years helps to weed the forest and thus helps
the growth of the coppice shoots and also gives seeds a chance of
' falling to the ground.

.9, Pire prolection ean bg reduced and proper protection would
. e

-only be necessary for 5 coupes in each Felling Series. The remainder
could be burnt in November and December, .

\

- 8. More cattle could- be admitted in ‘many places and the revenue
fnereased on grazing and ‘expenditure on fire protection reduced.

»4, Perhaps also stop many illicit grazing cases and thus give more
{ime both to subordinates and D. F. O. for forestry ; §0 teak
eoppice shonts were measured in 4 different coupes of 4 different
Felling Series (coupes.No. 20) (Felling Series II, III, IV apd V).

Li¥RID B
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fthe average of each Felling Series was i— -

Girths. ' ' Age 3 years.
IL. IIL V. V.
T T Average 4}33”
" Height from 4’ to 15” - Averago 9,

~ 80 t-eak coppice shoots were measured as above in coupes No. 17
of Felling Series IT to V and the results are as follows :—

Girth.
L, 1L IV, V.

8y 1047 e LI E Average 8£5%" and 15 high.
Height from 13 to 23",

45 teak copplee shoots in coupes No. 15 of Felli i
IIT gave the following results :— e ing Series 1 aud
91 1220, Wi+ . Average girth 104", -

Height from 13 to 23’ | - Average height 18,

. . ! -~
_ .From these data a 5 years ‘old coppice shoot would be about 7”
in gieth and 15’ high. : oo '

1
i Coorg. ‘
. Kiling Lantane with Sodium Arsenite.~-Half a gallon of sodium

arsenite, 25 per cent. solution, was handed over to the Somwarpet
Range Officer and the same quantity to the Fraserpet Range Officer
with instruction to dilute it to 10 per cent. solution and to treat dense
lantana with the 10 per cent. solution (a) by cutting the stem near

ground level and painting the cut surface apd (b) by scraping the

bark off the lantana stems in a ring near the base and painting the’

- geraped surfaces.

The 25 per cent. -solution was got from Messrs, Parry & Co
Madras, and cost Rs. 6 per gallon delivered in Coorg. The cost o.f'

- 1 gallon of 10 per cent. solution therefore works out at Rs, 2-2-6 per

. gallon delivered in Coorg.
_Plot A—

~

The Somwarpet Range Officer used § gallons of the 10 pep
cent. solution to treat as per (a) above and with this quantity wag
nble to treat 8,850 sq. feet or about $th acre. Therefore to tregt
1+acr¢ by this methed, costs § x £ = Rs, 7-8-0. Labour employed
for cutting lantama over 8,850 sq. feet, 7 men coolies at 6 annag

‘#nd 5 women and boys at 4 annas = Rs. 3-14-0. ‘Therefore gost of
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labour 'per' acre ié Rs. 18-12'-0. Total cost of solution plus labour
per acre = Rs. 26-4-0. ,

Plot B.—.

" The remaining ¥ gaion of che 10 per cent. solution was used to
treat as per (b) above and with this quantity was able to trea}t
3,720 sq. ft. or about % acre. Therefore to treat 1 acre by this
method costs & x 1 = £s. 18-0-0. Labour employed for serap-
ing lantana over 3,720 sq. ft., 6 men coolies at 6 annas and 6 women
and boys at 4 annas = Rs. 5-12-0, therefore cost of labour per
acre is Rs. 45. Total cost of solution plus labour per acre = Rs. 63.

The cutting and painting of lantana in Plot A was done on 22nd,
93rd, and 25th October 1921 and the seraping and painting of
lantana in Plot B on 25th and 26th October 1921.

The aréa dealt with in Somwarpet Range lies about § mile to the
east of Somwarpet village. ! - :

| N ,
Fraserpet Range— ,

Plot A. (Cutting lantana close to the ground and painting the

cut surface). 7,869 sq. ft. of dense lantana were treated. Labour

employéd 5 men at 6 annas each and 1 boy at & anmns = Rs. 2-2-0

(for ﬁ'gr acre) , Cost of § allon 10. per cent. solution is (for %

acre = Ra. 1-8-0. Total (for%acre) Rs. 3-10-0.

iherefore cost of labour per acrt »  «  w  w Rs. 11—11—0
©,, cost of solution per acre w  wm  w W 8—4—0

Total cost per acre w 5 19—15—0
Plot B— ‘ -
(Seraping off the bark in a ring near the base and painting the
seraped surfaces). 7,812 sq. ft. were treated. ‘
L.a'bbm‘ employéd 9‘ni_en at 6 annas each (foryyacre) Rs. 3—6—0
Cost of § gallons 10 per cent. solution '(for g acre) 1—8—0

Total (for £ acre) Rs. 4—14—0 .

therefore cost of Iabour per acre  w  w  w Rs. 189—0

~ Cost of § gailons 10 per cent. solution per acre o gy 8—-—4——0

g ——

3 R Total . Rs.26—18—0

_ The experiment was done in both plots A and B on 26th and 27th

*October,1921.  On 20th November 1921 the Fraserpet Range Officer

reports that of 100 stumps in plot A only 10 stumps were dead and

the balance were sending up shoots from the base of the stump. In
- « \
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12 stumps were surviving.

28

'

Plot B on 20th November 1921 28 stumps were dead, the balance of

The Somwarpet Range Officer reported that on 18th February
1922 shoots from cut stumps were coming up in Plot 4. Seedlings
also existed. In Plot B Root shoots had made an appearance and
moreover the ringed lantana was not dead. A few seedlings were
also noticed in this plot. '

Mr. J. Prioris’ Experiment on Spike in Sandal.—Mr. J. Prioris
accompanied by the Deputy Conservator of Forests and Commissioner
made some initial experiments into the effects of injecting a liquid
antiseptie preparation, of his own compounding, with a hypodermic
syringe into the stems of spiked sandal trees on 15th June 1922,

"The trees were dealt with as follows :—

1

il

No.
of
tree,

givth,

Approximate

€Condition.

Nature of exporiment,

Romarks, Dated 15th
Juns 1922,

—

¢ 10

107

11

8 inches

"

| Henlthy trec situated

Spike .confined to two

[N

.
About 20 per . cent
spiked,

Had been pollarded,
}71'esumab1y spiked top
having been removed.
The regrowth branche~
es are sii¥htly spiked.

Far gone in spike
About 75 per cent

spiked tree. SMiked
parts low down,

Slim tall tree 80 per
eent spiked.

Slightly spiked oo
Healthy, but situated
near spiked neigh-
bours

Compl%tely spiked

Heslthy situated close
to No. 9.

ahout 40 yards to the
Siddapur side of new
Dassawala bridges
Jbeside road.

or three young branch-

Spiked branches removed;
where branches had been cut
off ‘the cut surface smeared
with a mixture of putty and an
antiseptie.

Spikcd branches not removed, a
slab of bark removed.

Injeoted 8} divisions (of syringe)
of the trial preparation on each
side of the stem at 8’ height.
In all about 10idivisions went
in, Bark repliced.

Again removed the whole folia
by taking the top right of
, agaiu.

[
Morely injected as with No, 2.

Took top off as in No. 3, Into
contre of top of stem injected
13 divisions (of syringo).
Covered out top with putty.

Injected 18 divislons (of syringe)
into enc\; side of tree,

Injected 13 divisions into cach
side,

Injected 10 division dose,

Injected 3 doses of 13 divisions
exch,

\
Not injected.

An attempt was made to inject
the trec with disease, * Cotton
wool which had been Xkept
ahout § homr inan incision
under the bark of a discased
tree was placed rimilarly under

the bark of the kealthy tree.

To observe foture
development of
spike. Forester to .-
report when spike
reuppears,

.
To observe whéther
injection affects -
health of tree and

whether spike dimi-
» nishes.

Left as control tree
gide experiment No.

With a view to woo
if tree remains
from digense,

\

To be olserved with
reference to No. o
the presumption
beidg that hoth @
and 10 are likely to
get spike owing to
propivquity to spike
neighbonrs. To
se¢ if No. 8 gets oft’
more lightly than
No.10. '

e . e ——

v

Madras.

The number of experimental plots under the eontrol of this efficg
was increased during the year from 42 to 62. Of the 62 plots, 27
are situated in the neighbourhood of ‘the Chenat Nair Reserve,
Dhoni, 10 in South Malabar and 25 in South Mangalore.

The chief problem under investigation is the regenerat‘ion of
both evergreen and deciduous forests with evergreen species, the
degree of shade undeér which seedlings can be best established apd‘-
at what stage in their development further light should be admit-
ted. Four evergreen species were experimented with in plots laid
out in 1920 in the deciduous forests of the Dhoni valley. These
have failed partly because too much shade was originally removed,
as g result of which the first hot weather killed off lgrge numbers of
seedlings, and partly because the soil is so very light and porous
that it will not retain sufficient moisture if exposed to give the seed-
lings a fair chance. An attempt to e:%tablisl} regeneration of Hopea
parviflora, Dichopsis elliptica, Mangifera indice and Artogarpus
hirsuta by sowing under varying degrees of evergreen shade in the
Seppal valley was unsuceessful because the mago.nty of the trees
girdled in the upper -and middle storey were not killed.

Although experiments in Dhoni and Seppal valleys have not as
yet produced many positive resu@ts, a considerable amount of
useful information on the regeneration of Hopea has been collected
from ®South Canara and - Coorg and by the end of another hot
season there should be sufficient material z.zt hand to justify the pub
lication of‘a separate bulletin on this species. o

In the Nilambur Teak Plantations Hopea parviflora and Arto-
carpus hirsuta were being experimented with as possﬂ;le und(?v-
wood for teak, but all work came to a standstill in August ‘with
.the beginning of the Moplah rebellion, and has not yet bgen re-
gtarted. ' A o

Natural regeneration—For investigation into the best .method
of uncovering natural seedlings 3 sets of- plots have bc.aen lald.out.;
but owing to the fact that many of thg girdled trees did not die, no
satisfactory results have yet been obtained.

; 'E‘ach get of pldts was divided up into ﬁ_ve syb-plots as follows :—

(1y all weeds and shrubs of inferior species below 30; height
cut out ; =~ : .

(2) all weeds and shrubs cut out and trees forming the middle
storey girdled ;- v ‘

(3) all weeds and shrubs-cut out and trees-ef inferior miscel-
laneous species forining the top storey girdled ;

(4) all weeds and shrubs cut and all but the valuable trees
girdled ; :
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(5) nothing done by way of weeding or girdling.
To discover what kind of opening bas beneﬁted the growth T
sults have to be observed -after at least one or two growing seasons.
As a result of similar uncovering carried out in Coorg, a marked
increase in height growth was obtained.

With a view to discovering the effect of growth while young
of some of the more important natural seedhngs of évergreen
species when they are fully exposed to sun in an evergreen type of

- forest one plot of 100 square yards was laid out in the Seppal
valley, in May 1920, and the whole shade was removed in it and
the seedlings were enumerated and staked. The age of the seedlings
at the time of the experiment was belleved to be 3 to 5 years, or
more.

The following were the results noticed in _December 1921 :—

Average ht. Average ht. )
— on 28th Augustfon 3rd Decem- Increase.
) 1921. ber 1921,

" Calophyllum tomentosum .. 30-08" I U 12
Mesua ferrea ... et 28:85" ‘ 29‘&2" , 1297
. t .
Dickopsis elliptica - . 18-34" 19:44" . R i
Cullenia excelsa ' ... 1818 | 1042 1247

In all the above cases of nncovering the letting in of ligl® was
sndden. Fuarther éxperimenis have to be made to see the effect
‘of admitting wore and more light in each growing season in one,
and the same plot so that the plot would be subjected to direet
sunlight at the end of 4 or 5 years.

- Seeds. —EExperlments were carried out to aseertain the best method
. of collee‘rmg sced. It the case of Arigcarpus hirsute it was found
that seeds extracted from perishing fruits dropped under mature
trees and sown three days after collection germinated to the extent
of 100 per cent. in one case and 88 per cent. in another, while of’
seeds of the same age but plucked off. direet from branches of trees
78 per ‘cent. have germinated. In the case of Hopea parviflore no
material difference was noticed between seeds directly plucked from
branches and those dropped on the ground, but it may be taken that
collection from the ground is preferable.

As regards treatment of seeds the following conclusnons were
come to (1) removal of pericarp (Arfocarpus hirsute) had no efféet
on_germination, {2) soaking did not appear td favour germination,
(8) removal of wings (Hopea parviflora) did not, affect germination,
(4) seeds’kept in mud pots with month hermetically closed and
buried under ground for 80 to 56 days have germinated 5 per cent.

(5) hoiled and soaked seeds of Terminalia tomenigsa give a large

percentage of sqccess (t}us expenment will be repeated)
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Bxperiments were carried out to ascertain if possible the
difference if any between the germinations of seed collected from
different Jocalities and also of seeds collected from different sizes or
ages of trees. Certain results were obtained but to draw definite
conclusions it requires further investigation to see if similar results
are obtained in respect of seeds collected from different localities but
from trees of the same size.

As the result of one experiment Wlth Ay tocmpus harsuta it was
found that seeds collected from large trees germinate better than
those collected from small trees.

Best conditions required for germination.—From the experiments
so far made it appears that no special conditions are necessary to
effect germination excepting the fact that the seeds should be. fresh
and should be from mature trees. -But it may be mnoted that the
percentage of germination of seeds sown in the open was always
higher than those of seeds sown under shade. .

The statement appended below shows the mnnmum time taken
for each species of seed to germmate

.

Artocarpus hirsuta , ;.; . S o 24 days.
Gmelina arborea w o & W @ w12 days,
Vateria . indita o B m o wm W e 13 months.
Hopea parvifiora ~ « « S « 11 days.

- Hirdwickia pinnata . . . @ o 2% months.
Terminalia {omentosa o %« w16 days. ,
Dicliopsis elliptica = , & @ = w22 months,
Xylia xylocarpa- - « 10 days.
Balanocagpus wiilis — w' «© w @ m W 9" days.

From the experiments carried out to see how long seeds retain
their powe? of germination under ordinary conditions it has been

O] K

5]

" recorded that seeds of-— e

Xylia zylocarps keep vifality up to, .« 16 dayx

Gmelina arborea do. % w = 20 days,
'Ariocarpus, hirsuta _ do. o= w * 7 days.
Termz’hqlia paniculata do.  « w w 5% months,
Hopea parvifiora do. v v 7 days. ‘
Hardwickia pinnata . " de. w15 days

| Terminalia tomentosa ' do. . w 3 J!nonths.
Layerstrdcmia Flos Reginge do. ©  w e 210 days.

Bischofia javanica do. « o« o 28 days.
Bombax malabaricum ~ * do. » . e w, 86 days,
Balapocarpus utilis do. .+« "1l days
pdina dardifelis - ___ 40 & w .05 days
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‘As regards soil preparation no special conditions seem necessary
to effect germination.

It might also be noted tlfat the results of experiments show that

seeds sown and protected from sun by a brushwood covering gave a -

larger percentage in all the cases.

Nursery Work was carried out in the year under report which
started with 5 nurseries, one in Palghat Division, one in South
Canara and 3 in South Malabar Divisions, Two more were laid out
during the early part of the year, one at Mundakadavu in South
Malabar, the other in Seppal valley of Palghat Division. The total

cost 'of maintenance of these nurseries in the year amounted to
Rs. 657-8-0, - . .

Artificial regemerotion.—(a) Experiments were carried out to,
discover if Hopea could be raised in a pure crop in a deciduous type
of forest, 4 plots being laid out at Phoni.

- Plot I1—~Was completely in the open. Seeds sown in May
and June 1921. '

Plot II.—Sceds sown in May and June 1921 under shade of

the existing trees, - :

Plot III.—Seeds sown under light shade such as that afforded

. by the middle storey of an open mixed deciduous
forest. : ‘

Plot IV.—:—Seeés sown u’ndbrilighi shade formed by the .top

storey of deciduous species.

() To diseover the degree of shade neeessa\x‘y to establish regene-
ration, by artificial means, of the more valuable evergreen species in
an evergreen type of forest 5 contignons plots were laid out in June
1921 in Seppal valley and seeds of the following species dibbled in,
Artocarpus hirsuta, Mangifera indica, Dichopsis elliptica.

ol . ]
To come to any definite conclusion on the effect of various degrees

~of light let in, the growth requires observation for at least 2 hot
weathers,

(c) To discover if pure crops of the following species could be
raised by dibbling or planting 6 plots have been laid out at Dhoni
and the growth in ‘the several cases is noted below. '

. »

o ]

i

‘ 88:05 sowxN IN May 1921, (8""‘“‘%‘2‘;.'“3?“!

Bpecies. . Nature of plot. .
Woeded, | Unweeded. | Weeded, { Ht, [Usweeded.) N,
Vaterls tdiog w | Flabopen  ,.| 263 838 B &) v o 1

: . . t Cfwem 4 e | g8 | g -

Mangifera cudicn | };E%cd,xggg;‘g @y | @7 |wme s | 2| g -

. shade of standing . .
.‘dwidqous trecs, . 1021 120 o % | o

F&EST RESEARCH IN iNDIA.

PROGRESS RB'ORT OF

PLATE 1y,

Hopea parviflora, from broadeast sowing of 1910 exposed to light in 1920, by removing middle storey,

shrubs and weeds,
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. SEEDS 80WN IN May 1921, s“'"““‘go;; Januszy
Species. Natare of plot. — )
Weeded. | Unweeded. | Woeded. { Ht, }Unweeded,i Hi.
Bombax mala~ Cbmpletely open .., 5 187 285 1930 40 84’ 83 9r1v
baricum. .
Bomdax  mala~| Dibbled u‘ndera 388 192 1920 104 | 4'4" 32 8’ 10
baricum, | light overhead
shade of standing
{rees. )
Gmelina arborea | Fully exposed to 728 536 1920 47 5’ 83 7’ v
.| sun, ’ .
‘ 1931 96 i’ 2 1’
Terminalta pans- | Dibbled under light 892 1021 21 4" - -
culuta. shade, . \ ,

NoTe.~All the above plots were resown in May 1921 when the sowings of 1920 failed.

(d) Three plots have been laid out in the compound of the
Forest Rest house at Parappa to discover .the most suitable age at
which and the extent to which natural seedlings of HHopea can suc-
cessfully be transplanted and also to see what the effect will be of
pruning the root before transplanting seedlings, One to 5 years were
planted, some with roots intact and an equal number with roots
pruned, The following are the results recorded.

SurvivaLs 1N FRBRUARY 1922,
' No. and age ‘ :

Pl#:: Date of planting. oo (ﬁfﬁg.‘ O those planted | OF those with
. with roots intact. | “roots pruned.

No. Ht. No. Ht.

I | 4-7-20 e | 25 1year .. 19 73" 13 83"
» o 25 gyears .| 17 12" 19 117

§-7-20 55 3 17 147 10 11"
19720 .| % 4, | MW F | 16| oy

m | e 1100 1year .| 16 | o 64 | o
» | 0 2ye:;rs 14 79 23 8"

88200 .. |100 8 , .| 48 | 1y 50 | 11

» ‘ vee | 100 4 » e 45 uy 50 124

. w100 6 ., | 70 11 65 | 13

III. { 9-11-20 w. [ 100 1year .. 9 8% 35 64°
101120 .| 100 2 years .. T s |

» w]100 3, 20 61" 8 iy

w | w190 4, e 29 9" 11

‘ ¥

LAFRID
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(e) The last experimental plot laid out ‘was to ascertain the

coppicing power of some of the more valuable natural seedlings of

evergreen species if theyv are cut back in the event of their being
damaged during the’ felling and removal of the overwood in the

general scheme of exploitation in the Chenat Nair evergreen
forest.

swim, | Nosfuedings | Coprte st
! 24-8-21, 14-12-21,
Dischopsis elliptica .. 40 1 1
Cullenia excelsa ... e 143 5 40
Mesm'z Jerrea . 19 7 BT
Calophyllum tomentosum 3 nil ' . mil
Miscellaneous 311 41 , 111
Total 516 54 o185 !
v

¢

It i still too soon to draw any definite conclusion, ) .
(f) As suggested by the Tmperial Silvienlturist in his inspeetion
notes of May 1921, one plot half an acre in extent has been laid
out in the Seppal valley of Chenat Nair R. F. to discover if evergreen
species can be grosvn by direet sowing in the open on prepared soil.
The plot will be dibbled in May 1922.

Comperison belween direct sowing and transplanting—No ex-
periment has yet been made in this direction. But all the experi.
ments made in trarsplating were with reference to —

‘‘ What species can bear transplanting *’ and the following are
the results carried out. -

" Name of species. Age of seedlings transplanted. Pe"cﬁz’;zzg: of
Hardwickia pinnata «er | 3 months. ' . 5405 "
Hopea parvifiora w i 8 . / 9525
Xylia zylocarpa wl 8 1833
Vateria indica ... w2, , 75
Terminalia tomentosa - | 8 months and 3 weeks. 8056
Terminalia paniowlata ., | 5 montha. 8760

’ Ar:?;m-puc Rirsuta wl 1year, , 80
G?ol{na arborea ! n 7 \mo?t,h/l. S 90

[y

]

The above results go to show that in preference to dibbling -
of seeds transplaniing could be resorted to, with every prospect of
success. But the best age for transplanting remains to be as-
certained. 7 : v

Stump Planting.—At the instance of the Conservator of Forests,
VI Cirgle, planting stumps of Gmelina arborea and Bombaz malabari-

cum was gttempted. Seedlings one year old (above 3’ high), were
cut leaving 3” root and 3” stem of each.

" Of 20 stumps of Gmelina arbores planted on 2nd August 1921,
13 were found established and of 21 Bombax 20 had survived at the
end of December 1921.

Working Plans and Statistics.

Yield Tables—A number of plots are being npintgined. . In
South Mangalore the periodical diameter and height increment
of Hopea trees of known age, grown in an even-aqu mixed forest
conditior;, on a second class soil are being recorded in the Parappa

. teak plantations. An average’ diameter increment of .277 per

annum was recorded for the five years ending 1916 and of .32”
for the five years ending 1921. i N

Three plots were laid out in Pillarkhan in 1921 for comparative
Rearch with regard to volume increment and gener{ﬂ developme:olt
in height, foym factor, diameter, ete., of Hopea parvifiore grown in
a pure crop in seeond class soil. The next measurements of these
.plots are due in 1927. » . )

Four plots were laid down by the Central Institute in 1916-17
at Mundanthorai to ascertain the volume increment and develop-
ment of teak eoppice with standards. These were transferred to
Madras in 1?19-20. ‘

' ‘ ' i in the plots.in South
The remeasurements due n January.1922 in t ) Sc
Malabar could not be carried out owing to the Moplah distur-

bances.

Punjab.

'As mentioned in the previous yegu'_.reséareh work in the Kulu
Division is being continued to ascertain the best meth_od of re-
generating the spruce and  silver ﬁx woods, but owing to .the _
shortage of labour and the unsaleability of the outturn exploited
from certain of the forests in which resgarch is 'bemg car}qed out
the work was retarded. A paper on this subjeet was written by
Mr. H. L. Wright, Deputy Conservator of Forests, and Lala Parma
Nand, Extra Assistant Conservator of Forests ax}d.r?ad qf, -thc
Punjz’tb Forest Conference in February 1922. Similar resgarch
has been started iu the Bashalr Division during the year. ~



38

. e e t : \
In the Afforestation Division research work has been started -

in connection with the afforestation of the Pabbi Reserve.

The Khairimurat Olive Plentation was placed under the charge
of a trained Supervisor tewards the end of the year, but the success
of the plantation secms rather doubtful as the fruit yield of the
crop sutfers badly in years when therc is a shortage of rajns. If
the quantity of fruit produced during next year is not stisfactory
the guestion of abandoning the experiment will have to be con-
sidered. ' . :

The propagation of lac which was started in the Hoshiarpur
Division last year has made satisfactory progress during this year,

although the larvac were attacked by a species of large black ant

in August 1921. More than 1,100 trees have been definitely-infected
with lae and further extension is being made.. The sale of the
season’s crop was frustrated by the local non-co-operators, who
prevented the buyers from bidding. .

Theé experiments in regar(‘i to the correct rotation for cutfing
over bamhboos were continued in the Kangra and Hoshiarpur Divi-
sions and final results will be available next year.

Experimental sowings of eucalyptus species were tried in
Kangra and Simla Divisions but' failed. The experiment is also

being tried in the Kot Lakhpat Plantation, but no definite reglt

has yet been atfained.

Fomes dam‘(}sus, the fungus which attacks young deodar, continued
to be under observation in the Kulu and Bashahr Divisions, but no
satisfactory remedy against its attacks has yet been found.

The wxperimental rearing of Belladona was continued in the
Nagkelo Reserved [orest, Simla Division, as reported last year, but
no definite result has yet been arrived at.

Food and fodder crops are being raised experimentally in a
number of deodar and kail forests in order to ascertain whether
this affords a prompt or economical means of regeneration. In
some patches of forest destroyed in last, year’s fires wheat crops
-were recently seeri to be very promising, in others buckwheat and
potatoes are being extensively grown. Figures at present available
show that one erop will not as a rule pay for the labour of clearing
the ground of burnt saplings, .

UNrTED PROVINCES. .

\

Ezperimental Silviculiure.

General—Constant endeavours have been made to improve the
stendard of all silvicultural operations and some success has been
obtained. 1a the best managed divisions there is a distinet improve-
ment in all classes of markings but much remains to be done before
‘this aspeet of silviculture can be considered satisfactory. The

~ sal plants preserve
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coirect technique ol régeneration xparkings, the proper treatment
of regencration areas, efficient thinnings and cleanings and t!xe best
methods of artificial reproduction have been.matters to which the
Conservator of Forests, Working Plans Circle, has repeatedly
"drawn attention and on which his advice is frequently sought by
divisional officers. Notes on items of interest have been circulated
and endeavours have been made to keep the Executive Staff informed
of the pro,f;_,;ress of knowledge and to stimulate the interest of all in

seientific forestry.
The ‘work earried out in the Silviculture division has followed

" as closely as .possible the printed programme of research for the

Working Plans, and Silvicultural Research Circle. For the first.
6 months of the ycar, the shortage of staff in the Province neces-

" gitated the Silvieulturist’s holding eharge of the Haldwani division

in additisn, but from the beginning of the working season, for almost
the first time since the creation of the post, the Silviculturist was
left untrammelled with other duties and was free to devote all his
- energies to pure lesearch. Thereby the programme of research
work’ carried out received a great stimulus, and much useful and
important work was taken in hand. ,
Natural Regeneration—(1) (Sal). The natural regeneration
of the sal remains by far the 'most important silvicultural problem
of the province. Muech has been learnt on the subject as the result
of the researches of several officers and it ecan be said with some eon-
fidence that the problem is well on the way towards solution. -

" The series of important experiments in Lakhmandi C4 referred
to in last year’s report were continued and éxtended. It must dgain
be emphagised that this research is directed towards a study of the
conditions of development of a seedling erop already on the ground,
and hot a study of requirements for getting such a crop. The results
obtained during the year may be briefly summarised.

A.~—In the areas clear-felled and heavily felled. ‘

1) The very heavy felling and intensive conversion results in
considerable trampling and smashing of the young sal plants, and
enormous accumulations of slash and debris. When this is burnt
off, a fierve fire results, and after the fire the existing plants of all
sorts are almost entirely cut back, ﬂ_ush with' the ‘grm.md, and are
invisible. The ground is left bare, with a fertile deposit of ash.

(2) This trampling and burning was fqllowed by the fiercest and
' driest Dot weather on record. Despl?(ﬁ this, the sal plant_s sent up
healthy shoots in large numbers, which asuc(:egs:sfullyf pem;tegr un;ﬂt.,
the rains broke, This proves that, there is no eailis of droug
killi.gg the young plants on these good guality Bhabar soils,

the rains and subsequent ool weather, the young
) Throughoui‘:l a very healthy appearance and showed no indi-

cations of wanting to die bac}c (in marked contrast to thg plants in
the adjoining unfelled areas).
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(4) At the beginning of the following hot weather a high per cent.
of the young plants commenced new growth, putting out new shoots
from the top of the previous years growth, and not from the base or

raot stock. In most cases the 12 months’ growth equalled the growth
of the previous 7 years !

(5) Weed growth and grass came up very vigorously in the
felled areas, and in November appeared to be smothering the young
plants, but by April it was evident that the young sal much . prefers
the conditions of open growth, with the inevitable severer competi-

tion of weeds, to the closed canopy with a layer of decaying sal leaves. .

(8) The percentage of survival in the heavily felled and burnt
areas amounted to 65 per cent.

In the adjoining unfelled and unburnt areas the percentage of
survival was 49 per cent,

B.—1In the unfelled and unburnt areas.

The condition of the young sal plants throughout the year was

extremely poor. A large per cent. disappeared altogether, and the
remainder showed very little upward growth,

These results conclusively show that even the most drastic treat-

ment possible is better for the young sal plants than ajtempting to
nurse them up under a heavy shelterwood, without removing the
mat of dead sal leaves, which in the rains form an aecid a%rless
blanket, and have a most deleterious effeet on the young plants.

It now remains to be seen to .what extent the young sal plants:

will suceceed in strugghng up through the more vigorous weed
growth and how many years it will take. It is beligved'that in the
Jheavily felled areas, the young plants (9” to 2'high at the time
of fellmg), will be firmly established and free of the grass and
weeds in from 6 to 8 years of the fellmg', without any further
assistance.

During the yecar the series of experimental 25 acre plots wag
extended by the additiont of 2 plots with strip fellings as advoeated
by Mr. Hole and one plot with shelterwood fellings, the idea being to
compare the results between the two methods. Also the surrounding
forest (except for a 25 acrc control plot) was burnt early in April
without felling, to remove the layer of dry sal lcaves, to see what
the effect of mere burning without felling will be.

In the course of a few years, it is hoped to -cbtain conclusive
results from this series of large scale experiments which may have
“an important influence on the future management of the large areas
(400,000 to 500,000 acres) of Bhabar, Plains and Tarai forests ®f the
WYnited Provinces. Similar large scale experiments of 25 acres were
also commenced during the year in South Kheri and North Kheri,
in different types of dal forests. The results will be noted next
year.

5

Several divigional officers contributed to this investigation. In
Deéhra Dun Mr. Mathura Prasad Bhola continued his experiments
at Lachiwala designed to show the simplicity of regenerating a sal
forest containing a more or less profuse advaunce growth under eir-
cumstances which do not admit of a system of simple coppice as in
Gorakhpur., The system resolves itself into— )

(1) Selecting the seed trees 20~—25 to the acre.
(%) Cutting everything else clean.

(3) Burning what remains of the slash after more or less com-
plete conversion.

(4) Regenerating by coppicé wherever available and elsewhere
! by seed.

Most excellent results have been obfained with the coppice both
in the shelterwood and clear felling but the latter method will not
be persisted in as the frost hazard is too great. Mr. Bhola writes as
follows :—

Lachiwala plot—(1) In the months of May and June 1921 almost
all the new shoots were browsed by deer but they soon recovered and
immediately made up the loss, No damage from frost was seen in
either of the plots, only a few plants were slightly effected.

(2) The development of coppice shoots in both the plots was |
good. The average height growth in the clear felled® and shelter
wood »plots was 79 and 103 inches respectively.

(3) No natural reproduetmn of 1921 was noticeable in the shelter~
wood area as the rains were laté, though sal seed was abundant.

(4) The weed growth of karoo, Clerodendron  infortunatum,
karaunds, Carissa spingrum and munj grass wag noticeable ir both
the areas but did not appear to be doing any ‘damage at present:

~  (5) Half of each of these plots comprising an area of about 10
acres was thinned in the month of April 1922 at a cost of Rs. 12,

Timli Range—(1) No damage from frost, some browsing by deer
was seen in the clear felled area and a little in the shelterwood plot.

(2) The growth of coppice shoots in the elear felled avea is more -
vigorous than in the other.

~ (8) Seedling erop of 1921 is very scanty in both the plots.

 (4) The weed growth, especially that of maljahanm, Bauh’t’wla
Vahli, was enormous in the clear felled area while Cleradendron
nfortunatum appeared in the shelterwood plot. This weed growth
does not appear to be doing any damage at predent.

Two new shelterwood sample plots of 10 acres each were laid ount
in the Lachiwala and Timli Ranges cloge to the old ones, all material
excépt the sheligrwood was felled and removed and the areas burnd
in April 1922. The results will appear in the next yéar’s report.
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' Experiments’ with fire as a means of stimulating the reproduction
of sal and redticing heavy evergreen undergrowth were carried out in
Lansdowne, North Kheri, Bahraich and Gonda divisions and burn-
ing has invarviably given good results. A complete carpet of sal seed-
lings was obtained in this way in C 415 of North Kheri whereas in
the ordinary forest there was little or no reproduetion.

Our above experiments hiave therefore shown us the way to obtain
germination and the Haldwani ones the way to make these seedlings
grow, so that we are well on the way to complete success. The Con-
servator has devoted considerable attention to the proper tréatment
of sal under coppice with standards and management has been much
improved in revised working plans. The simple coppice system of
Gorakhpur continues to give excellent results. A modification of
the routine by substituting burning for unremunerative cleanings
was suggested by 'the Conservator, Working Plans Cirele, after his
rains tour and at the next revision of the plan the rotation will be

lengthened in accordance with the results exhibited by th .
tables for sal. 1brted by the new ylel‘d

(2) Miscellancous Species.—Several important and interesting
results have been established and will be noted on by species.

(a) Haldu (Adina cordifolia) (i) Following
the slas!l and felling debris in Lakhmanmandi
a magnificent and almost complete crop of natural haldu seedlings
appeared in -the rains wherever g smouldering log or a half burnt
stem had effectively baked the soil, killed the weeds, and left a thick
deposit of ash. Their development was remarkably good, and
although many disappeared in the eold weather and all were grazed
back by deer—sufficient seedlings have survived, and will it is be-
lieved, now continue to survive, to form g complete erop. (However
as this is primarilg a sal regeneration area, the haldu plants Wili
be kept back if found to interfere with sal plants). In the adjoining
unburnt areas, not a single haldu seedling came’up. The method of

the fierce burning of

obtaining successful natural regeneration at a minimum of cost ang .

trouble is now fairly evident for rich moist soilg overlying the
Bhabar gravels. The future development of these haldu seedlings
will be carefully noted.

(%) The 50 acre plot of natural haldu regeneration (mixed with
khair, sissoo and Holoptelea regeneration) in the Nandhaur old
river bed which was fenced last year by the Special Forest Officer
Tarai and Bhabar Estates, was carefully noted, and the fOHOWiHS:

points established :— ‘
(1) The haldu plants showed no material growth during the
year, but remained in leaf to late in November, long after
- the plants in the surrounding tract open to grazing had

_ become leafless.

(2) The plants' remained leafless and irieonspicuous untj] April
when new leaves were again formed, and the . plants

showed indications of shooting up.

C4, mentioned above,
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(3) The closure to grazing greatly improvgd_ the condit.ion of
the sissoo plants, which shot up wvigorously during the
year, and were most flourishing.

(4) Generally speaking it is evident that closure to grazing had
a most beneficent result on the experimental area, and
ig 6 or 8 years it appears certain that a well established
crop of young trees will be established. It proves that
it is only heavy grazing which prevents the naturt}l
afforestation of those bare old river beds.

. (##¢) Very similar results have been noted with natural haldu
seedlings in the areas closed to grazing of the Haldwani_ lgnta_n_a
plantations (referred to below), which will in time eontain 'a fair
percentage of natural haldu trees. The plants are still affected by
the grazing of Nilgai, but are gradually growing into safety.

It may be said with confidence that the problem of haldu regen-
eration, which for so many years was a perplexing eonundrum to
Forest Officers, is rapidly approaching satisfactory solution, and the
secret of success appears to lie in careful attention to the following
factors :— ' *

1. The seed and the young seedlings must be protected from
flooding and from being washed away.
' 2. The soil must be clean, loose, and preferably fairly porous.
3. Complete freedom from weeds. '
4. Subsequent protection from grazing.

With these 4 factors éséured, success is almost certain,

As regards the 'hill conifers, methods of natural regeneration
of the chir, kail and deodar are well-knov?n., '.l_‘he natural regen-
eration of ban oak under a shelterwood is being undertaken in

Ranikhet. - ‘

Artificial regeneration—SAL :—The feature ‘of.the year is t.:he
successful solution of the problem of the artificial regeneration.
of sal in the Gorakhpur coppice coupes.

' riments have & history dating back to 1914, and it
is ,E(l,lsisl; e;;,,X}P;?storynof failure in which mueh know}edge. has bee{l
gained. The complete history of the Ramgagh-Tgkonla“expgn-
ments has been written by Mr. Wood and published in the * Indian
Forester ’ for February 1922 at pages 53.to 77 and. this contains
all the information up to August 1921. Since that time what has
to be considered is the effect of ome growing season which has
been a favourable one, and it can be s.ald that in all cases those
plants which were not doing well are still not doing well, and that
those which were doing well have contmu?d to shp\.w every promise.
At the same time the matter cannot be dismissed in this report at
this point.

L1FRID
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The clear felling system was adopted in Gorakhpur with con-
fidence leavened with misgiving. It was known that when
abundance of young poles existed, the response of the shoots on
the clearfelled areas was e‘ctmordlnary At the same time the
greatest optimist at,that time could not say for certain What would
happen where young poles did not exist. No one knew how to
regenerate sal with certainty, "and no true Forester could con-
template with equanimity the prospect of creating blanks,
especially as there were not inconsiderable areas where young
poles did not exist.

* The following methods were successively tried in order to
induce regeneration.
Leaving seed bearers on the clear fellings resulted in a complete
. failure and was soon given up.
Sowing under the old crop in prepared patches and w. i
0
the goil and sowing. Failed. undmg
Transplanting root and shoot cuttings of sal. A comp}
. , . et
final failure after prolonged careful trial. picte and
Digging and sowing under the old canopy o 4
failod Py pened out. Has
) Dlggmg and preparing the land and sowing and tendmg the
sal in the open on the clear fellings. This has been a success,
This work was done in coupe 2, Tilkonia, under forest conditions,
An unfenced area exposed to illicit grazing and fire. It has stood

the test of a bad rains, a frosty cold weather for these parts, a bad’
hot weather and a fire. The plants have remained healthy and

sound for 2 years and .in the year under report they have come
through and are now thoroughly established.

It can now be said therefore that when clear felling is adopted
in this division that, barring causes over which we have no control,
artificial regeneratlon of blanks created by clear felling can be
successfully carried out with a confident expectation of suceess,
‘and it is hardly possible for any one not in charge of the division
to realise the relief .which this knowledge gives. Costs are still
high and the work has not yetreached the-stage of definite routine
but that is a matter of detail which time will set right. The key,
discovery has been made and since the close of the period under

report it has been possible to commence preparations for the cul- |

tivation of sal with field crops which should lead to the artificial
regeneration of 80 acres at a cost amounting to practically nil, 1f

that work succeeds then all difficulties, both silvicultural anq -

financial, will have been removéd and our regeneration operations
will not appear on the debit side of our budget at all.

It is proper that the report which at last records success in this

matter should contain the name of Pandit Ram Rattan, a vernacular

Forest Ranger who has been in executive charge of the work from
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‘the beginning and whose care and diligence, as well as his

silvicultural sense has been beyond all praise. .

Two small scale experiments were made in Dolpokhra planta-
tion, (an area subject to severe frost) to examine the possibilities
of artificial regeneration of sal, (¢) in the open, (b) under a
shelterwood of sissoo. Results will be noted next year.

Experiments in artificial sal regeneration in the dry soils of
Jaspur Range are under the Divisional Forest Ofﬁcer, Ramnagar,
but nothing ean be done till a geod seed year arrives.

* Miscellaneous Speczes —The sowing and planting of miscellaneous
species was continued in the experimental garden at Haldwani ; in
the Dolpokhra plantation and on an extensive scale by Mr. Murphy,
Specml Forest Officer, Tarai and Bhabar Government Estates.
This officer has’ obtained very considerable success and much of
the knowledge available is due to his efforts. Haldu. Successful
results have been obtained in the Tarai plantations at Lalkua with
transplanting small natural haldu seedling (2} months old) in
September. A good percentage survived the cold weather and

started néw growth in March and April.

Sain (Terminalia tomentosa).—The general bad quality and
shortage of seed last year prevented very much being doné with thls\
species, but the experiments carrled out in 8. Kheri, Horai, Dol-

pokhra, ete., suggest :—

1. That a moist rich loam or fairly stiff clay Ioam is desmable for
this species, which fails on gravelly or loose sand[y soils.

9. That it is mtensely liable to damage by grazing of deer, hares,
cattle, ete.

3. That on favourable soils, and if adequately protected from
grazing, its regeneration is a comparatively simple matter, and it
grows.up quickly without dying back. =Holoptelea integrifolia. 'All
experiments with artifieial regeneratlon of this species in the open
have failed, and it appears essentially to be a species to be regenerated
under a shelterwood of sissoo on loose sandy or gravelly soil.

Sissoo (Dalbergia Swsoo) —Very  considérable~success has been
obtained with this species over a wide range of conditions, and it
appears pre-eminently the chief species for afforestation on dry
gravelly or sandy soils or loose fertile loams but not on stiff loams and
“elays. Its natural regeneration appears largely confined to new nver
beds and lmdshps. :

‘A wide range of experinients w1th other important Bhabar species
(amongst which should be mentioned Acacia Catechu, Amnogeissys
latifolia, Bombaz ‘malabaricum, Lagerstroemia parviflora Gmeling
arborea, bamboos, etc.), have also been started, and results will be

noted as they become avaﬂable.
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‘Afforestation—The work in the Afforestation Divigion wag con-
tinued and the plantations were extended by 2,000 acres. Hardwickia
binata, Albizzia procera, and Acacia Catechu were experimented with

on a considerable scale. Babul would be an excellent species but for .

frost which causes great losses in all low lying areas. An experiment
in connection with local races of babnl seed is in hand. A scheme
for the afforestation of the North Kheri phantas is under preparation
but it is doubtful whether the expenditure ean be justified at the
present time. ‘

The attempts to grow sissoo as a shelter to the frost bitten sal
ghoots in the chandars of South Kheri and Pilibhit have not so far
been attended with much success but this matter will be again taken
up.

Thinnings and Cleanings.~—These operations are preseribed in all
new working plans both in high forest and coppice erops, the urgency
of this work has been repeatedly pointed out and is at length being
realised by the Executive Staff.

Silvicultural Systems—The shelterwood system is now a standard
system for the sal forests of the province wherever the locality and
the growing stock justify this method of treatment. The essence of
the system is as follows :— ' : ,

(1) Develop a good erop by constant thinning,
(2) Obtain regeneration by~burning.
(3) Open the canopy somewhat heavily.

(4) Cultivate the soil where this must be done to obtain seedling
reproduction. '

\(5) Cut back advance growth drasticaily.
(6) Coppice to count as good as seedling reproduction,

A new,system has been developed for the Nawadia forests of
Pilibhit. A start is made with the ordinary coppiee with standards,
blanks in the coppice are filled up artificially, the standards are
thinned out and finalty removed within 10 years leaving the coppics

to develop into high forest, where selection is retained ; 8 yield by ™~

volume has been substituted for a yield by area and good silviculture
insisted on. It has been definitely egtablished that simaple sal eoppice

is not a suitable silvicultural system where frost damage is to be
expected. L ) :

IL—~Working Plans and Statistics. .

Tl}e plans for .the Dehra Dun, Saharanpur, Landsdowne, North
Kheri, South Kheri and Pilibhit Divisions were under revision during
the year. The plan for Chakrats Cantonment forests was finighed

and published and the preliminary report on'the Gonda forests was .

prepared. © All the above plans are on up to date lines and need not
fear comparison with the plans of contimental Eurepe: The position
i ! , i !

 to eommence the compl

_ under report, the writer was ¢
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- ; ' 1ve to six important plans can be
py rggeuzds i ;st]i?ngg :r?(ll‘n;;me; ofgi;,nisation and -supervgils?o-n of the
doalt with, =t ltzls to be prepared by officers too junior or inexperi-
work enabe pt asted with this work under the old eondltlc?ns, un(_ler
enc.ed to be en :s sent to make a plan withoug any fixed pelicy having
which 2 ma:in . %o the lines on which the work should be drawn up.
e ashe Silviculture division is intimately bound up with
The Workf 1‘nt,‘fm of working plans, both as regards experimental
e preparg lfatisiical work. The working plans ‘pranch ha}s now
forestry o kj wledge of the forestry of the .province anfi Isina
a corb lete, othe Executive staff in touch with the latest discoveries
position 10 koop ts and to give the best advice available on any subject,
and gevelop]!:l er;o uestion that the creation of the Working Pl.ans
gﬁz %;1; b:en o% greﬁt benefit to the forestry of the United

i

Provinees. - : .
done during the year in the

mount of Wwork has been ’
reml:ésll?:fﬁmit of old sal plots and laying out of new plots. 30 old

90 new permanent plots laid eut and measured,

d, . PO
plogsigezzrzilg:::;r;]ois were measured, totalling 84 plots. Simul-
an

: ' necessary ealeulations of the plots
taneously. with t,}:fs ﬁigr:v ofxlt{z;dt;}e involving much additional .work ,
and. measuﬁ%mfheorétjeauy be.done at the Forest Z_B.esearch Institute,
(which Sho'u but the anthorities there indicated their shortage of sta-ﬂ!
Detira Du.ri, llllite impossible for them to do this wotk). The statis-
r'en.de,redﬂi ?Pt Bhawani Datt, E.A.C, and Rangtr Raghubans
gca;rué‘g? y desel;\.’e great-credit for the hard work undertaken and
W '

Iy carried through.

succesf‘f“ . ass of additional statistical data rendered it possible
This great ™ lation of Volume and Yield Tables for the
and during she 3 months of the year
hiefly engaged in the preliminary c;ll'-

: ; sleted, and the Volume and Yield Tables
"“‘at“f’i’;’?'heghfﬁe;&?eaﬁzp}me close of the year under report, and
g,e;?ng ;;e coming }.’;ﬂr it is hoped to bring out an interesting and
~useful publication on the results, . \

Tt will not be out of place heYe to mention that the results of
research on sal carried out during thef, last .1‘0 yedrs by the Refsearch
Officers at the Forest Research Institute,. Dehra Dun, and in the

rovinee justify a practical revelution in the systems of management
pf the United Provinces sal forests of the Plains and Bhabar by—
’ - (@) Enabling more scientific si{vicultural system ,t,o take the place
of the old ¢ Selection with Improvement ’’ method.

(b) By reducing the rotation for sal by roughly 25 per cent,
claimed that the money value of this research will be repre-

conservalive estimate, by an increase of at least
m in the Provineial Forest Revenues,

United Provinces sal forests,

and it is
sented, on & low and
Rs. 10 lakhs per annt
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Owing tQ the pressure of statistical work in conneetion with sal,
. very little attention could be paid to the statistics of miscellaneous

-, species, but during the year the following sample plots were remeasur-

ed or laid out— . .

Sh’!:-?ham | ‘. w ’ ‘o A 0 3
Semal .e .o .o o 1
Jaman .o s .o wn 1

Regeneration experiments in the Improvement Working Cirele,

Ramnagar Division.
wing to the pressure of other works no experiments were taken

in Band this year under this head, byt the experiments on bakli,
khair, sain, ete., in hand in other areas are supplying useful informa-
tion. It appears advisable to transfer the experiments under this
head to the Gonda Division. ,

Yield tables and sample plots—During the year a number of old-
sample plots in chir and oak were remeasured and a number of new
plots laid out, viz., -

Chir— ‘ _
- 0ld plots remeasured e e .. 15
New plots laid out e . we 12
Temporary plots - T et .up 92
Oak—

Old plots remeasui-ed . .. .. 18
Unfortunately several plots were severely damaged by the fires of
1921. | ‘

There are still too few plots of the larger diameter classes to take
yp the compilation of a yield table. Further plots will be laid out
as opportunity occurs.

Varicus m.iscellaneous investigations are in hand. The experi-
ment of cleaning undergrowth in chir pine woods to see the effect,

if any, on the flow of resin was continued with the following results ;—.

Statement showing yield in Siuni Compartment 13,an:perim‘ental

Area.
o . CLRARED OF o0
| UNDEXRGROWTH, nt;;‘i'i?;::&'.
Month, No, of Channels, 7 ,
Per cent. | Porcent, | - Exuiszs,
Mds. 8ra, | Channels | Mds, Sre. | Channels -
' Mds, Mds,
Am’“ oy e | 1002 . e [} “ [ ‘ 8 [12 3 Nothpp.dm
¢ . : i %r\mo owing to
May wel m -l 6 e o 19°] om o :
dce
{ - ' i
- Total - v ¥ 10} 090 8 23 0'd4

&7

The beneficial result of removing undergrowth on the yield of
resin is again demonstrated. It should be noted in this eonnection
that even-if the flow of resin is not really affected the yield per acre
is improved in practice and the cost of tapping and collection are
‘likely to be reduced by clearing thick undergrowth, which is a great
hindrance to resin tapping operations. ‘

A severe attack of Pemidermium complanatum on chir was noticed
in the hot weather probably as the result of last year’s fires. A paper
on P. corticola was published by Mr. Champion in the ‘¢ Indian
Forester »’ for April and May 1922 and a paper on twist in chir by
the same author is awaited. Experiments with ‘“ Atlas A’’ and
sodium arsenite for the poisoning of shrubs and climbers werle con-
tinued with varying results. ‘

CHAPTER I11.

Borany.
Ceniral Institute.’

Shortage of staff and equipment cansed by financial stringency
have materially restricted research work during- the year but some
progress has been made with the items noted below. C

Occology of Sal—A summary of most of the experimental work
.carried out up to date on the factors.influencing the development
of sal seedlings was published during the year (Indian Forest
Records, Volume VIIL, Part II, 1921). Based on these results an
experimental trial with a group-cum-strip system of regeneration
was suggested for certain types of sal forest. _ This system pos-
sessed two features which rendered it troublesome to work on, a

large scale, viz. :— -

. (1) the prescription that only alternate strips should be regene-
" rated, the regemeration of the intervening strips not
being undertaken until the second half of the rotation.
(2) the' ‘prescxiption regarding a ehess?board| arréngement of
pateh fellings which are gradually extended in the form
of strips. ‘ 4 \
The object of (1). was to insure as complete @ecurity as possible
from drought and frost damage, by the provision of adequate side- .
shade both from the east and west, and of (2) to diminish damage
by -heavy weed growth. An inspection during the year of one of
the Dehra experimental areas, 180 feet in diameter, which was
clear felled in 1915 and sown with sal in patches revealed the fact
that the seedling growth here now was much more satisfactory than
appeared probable ai first. The seedlings here suffered consider-
ably from drought during the first few years but now, after 64 years,
several have become thoroughly established with a height growth
attaining 5-8 feet. This, it is/believed, justifies the conclusion that
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the more convenient system of continuous strip fellings (which
will always insure side-shade from at least one direction) can be
safely adopted instead of that of alternate strips. In the second
place, it is probable that, as suggested by Mr. C. G. Trevor, weed
growth can be sufficiently controlled by varying the width of the
strips instead of by a chess-board arrangement of felling. With the
co-operation of local officers in the Unifed Provinces large scale
tests of strip fellings on these modified lines have been carried out
during the year in the Dehra Dun and Haldwani Divisions.

The only factor which at present appears likely to militate

against the success of the system is damage by rats. In the Dehra

‘Dun experiments these animals have been .res
~heavy mortality among the young sal plants by biting through the
sappy tap roots of vigorous seedlings and saplings. As mentioned
in last year’s report, however, it is believed that this damage will
be relatively unimportant when work is earried out on a larger scale,
During the year, also, it was noticed that rat damage appears to
be invariably worst where there is a heavy growth of grass espe-
cially of Imperata and large tufted species of Saccharum. The rats
appear to be primarily ajtracted by the succulent rhizomes of
the grasses on which they feed and incidentally they bite through
_the succulent sal roots which they come across in their burrowings
in the grass. It is believed that grass growth and consequently
rat damage can be adequately  controlled by keeping the strips

narrow, by allowing all good coppice growth to develop en the
strips and form a part of the future crop and by sowing sal thickly
and weeding during the early years,

n( ‘ o that the seedlings ‘may
quickly form a close canopy. *

The advantages of this stri
félling method at present app

ponsible for very

P system over the ordiﬁai'y seeding

ear to be that it provides more suit-
able conditions of soil moisture for ‘seedling growth, greater

security against weeds, greater concentration and better control of
artificial sowings and cultural work. It also avoids the damage
to .the young growth occasioned in seeding-felling areas by the fell-
ing and export of the mother tregg. At the same time the strips
get the benefit of most of the natural seed produced. by the trees
on the edges of the cieared strips. Whatever suceess is eventually
obtained with the ¢#trip system will be mainly  due to Mr. C. G.
“Trevor, Conservator of Working Plans in the United Provinees,
to Mr. E. A. Smythies, Silviculturist, and to Messrs. H. G. Champion

and M. P. Bhola, Divisional Forest Officers of Haldwani and Dehra
Dun respectively,

testing this system experimentally,

Bystematic—A matter the importance of which has become in-
cereasingly evident during the year is that of disseminating widely
through all ranks of the Department g good practical knowledge
of our forest species. . It is frequently not realized how much econo-
mig development. is hindered by an insufficient knowledge of species

who have heartily co-operated in the work of
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on the part of local officers, which makes it difficult to collect inforl?tl-
ation regarding ths loeal distribution and yield of commercial

_products and to obtain samples of them for research purposes. 1t
is believed that two causes are!chieﬂy responsible for this, viz.—

(1) a tendency which has been somewhat prevalent in tht.a past
A to think that a forest officer who studies and tries to
know well the plants in his forest is gradually becoming
““ only a botanist ’’ angd is therefore decreasing in value
as a practical forest officer ;

(2) the fact that the classical detailed floras no# available in
India, indispensable though these undoubtedly are, do
not . sufficiently facilitate the successful identification
of species by the average forest officer.’

As regards the ﬁrst‘point, the idca appears to be due to a migunder-
standing, on the one hand, regarding ’Fhe lines of work which fall
within the legitimate scope of the science of bot;any and on the
other hand as to the kind of botany which an cfﬁelcnt. foyest officer
ought to know. The decision as to the correct botanical name for
any particular species or other group depends upon he'rb.auum work
and a study of the herbarium specimens, plates .and original deserip-
tions on which those groups are based and wlpch are the authority
for the various published specific an.d varietal names. Forest
Officers, as a rule, have neither t'he time nor the opportunity for
doing much work of this kind which, should be do.ne by the expert
hérbarium botanist. On the ‘other hand,. \_vhat 1s usually ecalled

field work which comprises a study of the hYmg plants in the forest,
of the characters which enable us to recognize them in the forgst. at
different seasons of the year and of the range of wvariation
which these exhibit forms a necessary part of fore.st botany and,
to a more or less.considerable extent, is an essgntlal part of the
equipment of every efficient forest officer in India. A great deal
could be done by those local forest officers who know their plgnts well
in the way of helping other forgst officers to inerease their know-
ledge in this respect while, if senior officers made it clear that they
considered a gpod lgwwledge_of local‘ species necessary for effici-
ency, it is believed that a considerable iImprovement would result.

As regards the second point, efforts have been made for many
vears to encourage forest officers who have studied thex}' plants_ in
the forest to prepare small simple ﬁoras., each one of which fiealmg
with a small area and therefore a restricted number of species and
in which forest characters are utilized as far.as possible in the keys

descriptions. With the object of accelerating this work a
and ef r the systematic preparation of descriptive lists of species
soheme £0 up by the Forest Botanist in 1913 which subsequently
o 'drzwgl I;anction of the Government of India (see Forest
g N e23 Caleutta, 1914), Descriptive lists of this kind, pro-
\jrgi'(‘ilelgn:rit;.use,ful keys, are really very cfficient local forest floras

. 1}
LIFRID ' g
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and it is believed that such pocket companions for the field dealing
. with restricted areas will always possess a permanent value of their
own. The first lists issued under this scheme were those for the
3 Forest Circles of the Central Provinces by Messrs. H. H. Haines
and D. Q. Witt which were published at Allahabad in 1916. A
striking testimony to the value of these lists is dfforded by the
fact that although the Bombay Presidency is provided with two
excellent detailed regional floras yet a Divisional Forest Officer
serving in a Bomhay district adjoining the Central Provinces recently
informed the writer that he found the list dealing with the adjacent
area of the Central Provinces more generally useful to him in his
work than the Bombay floras. Similar lists, but in a preliminary

form, were under preparation during the year for «the United.
Provinces by MfF. A. E. Osmaston and Mr. P. C. Kanjilal.

_This work has also been carried a’ definite stage further during the
year by the completion of a local forest flora for the Andamans by
Mr. C. E: Parkinson, a former forest student of Dehra Dun.
Mr. Parkinson’s work has materially increased our knowledge
regarding the species of the Islands. Four new species have been
discovered and more than 130 of the indigenous species deseribed
in his book either have not been mentioned at all or have not been
reported as oceurring in the Andamans in Brandis’s Indian Trees.
Mr. Parkinson’s work has also indicated that several species which
have been previously recorded for the Andamans probably do not
occur in the Islands and that the well-known Andaman marble-

wood is not yielded by Diospyros Kurzii, Hiern, as has been hitherto

_thought to be the case. The following books were under prepara-
tion during the year : the Flora of Bihar and Orisse by Mr. H. H,
Haines, a revised ‘edition of the Forest Fiora of the Punjab by
Mr. R. N. /Parker, a Forest Flora and Descriptive Lists for Assam by

Rai Bahadur Upendranath Kanjilal. During the year 154 specimens

were identified at Dehra Dun for inquirers and Mr. Parker, the sys-
tematic botanist, made a special study-of Dipterocarpus, Acacia

(groups caesio and eburnea), Berberis and exotic species cultivated

in India. . : ’

Pathology.—A careful study has been carried out by the
. Assistant Forest Botanist Mr. Abdul Hafiz Khan in co-operation
with forest officers in Madras with reference to the location and
progressive accumulation of starch in the tissues of spiked sandal
and the question as to whether spiked plants ever recover from the
disease. . i

Publications.—The -Regeneration of Sal Forests by R. S. Hole,
Forest Records, Volume VIII, Part I was published during the
year and work was continued on the Botany Manual by the Forest
Botanist and his staff. :

. | B
Herbarium.—2941 specimens were added to the herbarium during

the year the Cl‘ligfv contributors being Mensrs., C. G Rpggrs, Chigf
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Conservator of Burma, R. N. Parker, A. B. Osmaston, P, C. Kanjilal
and Mr. B. L. Gupta, Assistant Forest Botanist.

Library—-86 volumes exclusive of periodicals were added at g
cost of Rs. 823, : '

Tours—The Forest Botanist toured in the United Provinces
during the year visiting the Haldwani and Etawah Divisions in
August and the Ramnagar Division in November.

126 consignments of seeds of 88 species were made in fulfilment
of indents during the year. *

LEducation.—_,—-Lectures' were- given ag usual to the Provineial
Classes during the raing by the Forest Botanist and by the Assistant
Botanists Messrs. B. L. Guptar and Abdul Hafiz Khan ; the Forest
Botanist conducted the botanical cxaminations of the senior
Provineial Class and Mr. R. N. Parker those of the Ranger Class
in March. The botanical examinations. at the Cawnpoge
Agrieultural College were carried out by the Forest Botanist and
the ‘Assistant Forest Botanist Mr, B. L. Gupta in April 1921,

The Forest Botanist held charge of the branch throughout
the year. Mr. R. N. Parker joined the branch as systematie

. botanist on December 6th, 1921.

Assam.

" Qecology —Observations made in the frontier tract on the
requirements of Terminalia myriocarps indicate that the species
requires a good soil free from organic matter and plenty of light,
any direet overhead shade appears to be fatal. Existing forests
of this species have arisen chiefly on the heavy deposit of silt which
is brought down by the rivers and causes the death of any existing
vegetation. It is therefore necessary to reproduce in the forests
ay close a condition to: that which exists in nature in order to;en-
sure the regeneration of the species. Kayea assamica has been
observed to thrive best on light soils, namely loams with a very
high percentage of gravel in admixture and wherever these condi.

.tions obtain its germination and r@prqduction are excellent,.

Burma.

climbers, ete., recorded from Burma,’’ contaifiing much additional
information, was prepared by M;, A, Rodger dand was in tlﬁjress

at'the end of the year. -

" A new edition of Mr. Lace’s ** List of tree’sjfi shrubs and pi'incipal

AR
Work in the Botanical Garden at Maymyo contingbd. during the
year, but on a small scale only, owing to want of A and to the
absence of Mr. Cocper, the Superintendent, for co
at Rangoon, |

I6°%3 27 w22
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Mr. Cooper who was in charge of the Herbarium at Maymyo,
had little time to devote to it and praetically no progress was made.
The following bamboes were found in flower in the Tenasserim
Circle during the year and many specimens were collected :—
Ozytenanthera nigrociliata over considerable aveas.
Ozytenanthera albociliata over considerable areas,
Ozytenanthera parvifolia one clump found in Thaungyin,
Ceplalostackyum pergracile here and there.
Dendocalamus strictus here and there.
Dendrocalamis membranacens here and there,
Dendrocalamus Brandisii here and there.
Bambuse arundinaces here and there.
Tabindaing (not yet identifed) here and there,
Bambusa polymorpha occurs in the north of the Thaton distriet

But was not found in flower.” It has a curious form of growth, many
of the culms being erooked. .

A bamboo in flower called wathabut was collected in the Karen
_hills of Touneoo, and the same bamboo was sent from West Salween
as wamwe. This was supposed to be Teinostachyum Helferi, Gamble,
but the Forest Botanist reports that'this name is incorrect and it
may be a new genus. Good specimens were called for to settle the
matter.

A large number of specimens were collected by forest officers in
the Tenasserim Cirele and the majority of these were verified at
Caleutta, Dehra Dun or Maymyo. Hura Crepitans, L. was found at
Mergui and had not previously been recorded from Burma.

Enquiries were made in various parts of Burma as to the
abundance of oaks and chestnuts which could provide tanning
materials. Although there are many species and these trees are
widely distributed, it appears that they do not oceur over large,
enough areas anywhere to make their commercial exploitation
possible. '

A .botanical survey of the very valuable and almost unknown
hardwood forests of Mergui was begun, sets of botanical specimens
and corresponding timber specimens being collected.

The Divisional Forest Officer, North Toungoo, sent to Dehra Dun
specimens of teak damaged by a fungus. The Forest Botanist
reported that the specimen showed a sporophore of the common
Saprophytic fungus Schizophyllum commune but no signs of any
parasitic fungus attack. )

« A very useful ‘ Simple Key to One Hundred Common Trees
of Buima ’ by Mr, C. B. Smales was published during the year, after

having heen delayed'by the faulty printing gf, the first imprgsdgg;n .
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CHAPTER 1IV.
Forest EcoNomics.
Central Institute,
The year 1921-1922 saw a complete evolution in the Economie
Branch due to the inauguration of several new sections, the work of

which will be dealt with hereafter. At the close of last year
specialists arrived in India to take charge of .the Sections of Timber

. Seasoning, Timber Testing, and Paper Pulp. An officer of the

Imperial Service started the Section of Minor Forest Produets, while
the post of Wood Technologist-was filled at the end of the year under
report. -Of the Upper and Lower Grade Assistants’ posts sanctioned,
only an TUpper Grade Assistant to- the Officer in Charge,
Nimber Testing, was appointed, while Lower Grade Assistants to both
Timber Testing, Seasoning and Paper Pulp were appointed. A
certain number of computers, and machine operators were also
engaged and a Wood Worker was appointed by the Secretary of
State. The above staff by no means represents that required for all
the Sections, and though it was fully realised that it was most ncces-
sary to fill the other appgintments, the financial stringeney rendered

-it impossible to do so.

With the exception of a portion of the Paper Pulp Plant, all
maéhinery belonging to the various Sections, purchased in England
and America, was received during the year under report. The
work of checking and housing this experimental plant took up a
great portion of the various officers’ time, while further delay was

_caused by the housing accommodation being extremely limited. It

was hoped that during the last cold season the laboratories and work-
shops on the new site would be ready for erecting the plant, but
this was not the case, and therefore the greater part of the
machinery had to be put ir store. On the other hand it was thought
advisable to erect as a temporary measure such machinery as was
possible in the existing workshops and outhouses of the present
Institute in order to carry on what work was possible in the limited
space available and to train a nucleus of machine operators.

The major portion of the Forest Economist’s time was taken up
in organising the various Sections and making the necessary arrange-
ments for erecting, as a temporary measure, what Testing and Wood
Working machines it was possible to put in the existing buildings.
The Forest Economist was also employed in preparing plans and
lay-outs for the new laboratories and workshops which are now
being erected and the only tours he made were a short trip to Delhi"
‘with the Officer in Charge, Seasoning, to advise on the seasoning of
timber in New Delhi, & visit to the Utilization Workshops at
Bargilly, a visit to attend a Conference of all the Railway Engineers
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in Simla, a visit to Caleutta to give evidence before the Fiseal Coms
mission and a more extended tour to Burma, at the request of the
Local Government, to submit a report on their future policy in con-
nection with Economic research.

A feature of the year’s work was the first Utilization Conference
held in India, which was largely attended by officers from all
provinees. At this Conference the future poliey of Utilization
Circles and the development of Economic Research at the Central
Institute were fully discussed. This meeting marks one of the most
important advances in Forest Utilization in India.

There ¢an be no .doubt that though much has been done during
the year under repcrt to develop the. Economic Branech, considerably
better results could have been obtained had (1) the new laboratories
and buildings been ready in which to erect the machinery and so
allow the Sectional Officers to make the best of their opportunities
and (2) had Imperial and Upper Grade Assistants been appointed
to the various Sectional Officers and thus give the specialists more
time to train their Assistants to undertake the work when the new
laboratories and workshops are a running proposition. ,

It is gratifying to be able to record the great inerease in the
number of enquiries which have been received both from officials and
from the commercial world, on subjects connected with all branches
of our work. - :

In order to assist interested parties a Trade Supplement to the
‘‘ Indian Forester ’’ is now issued monthly, this supplement is the
outcome of a quotation list formerly published at the end of the
Indian Forester and which has been gradually amplified year by
year. This new departure in issuing a supplement has been . ywell
received by the commercial community as is verified by the number
of copies applied for. ,

The inadequacy of the .clerical establishment has been g
source of continued difficulty and has considerably hampered the
correspondence work which has to be carried on with the commercial
world. o

1I. ExPERIMENTAL AND COMMERCIAL ACTIVITIES.

1. Section of Wood Technology.

Dr. Brown, who recently joined the Forest Research Institute

as Wood Technologist is about to prepare keys based, on gross and

" microscopic features for the identification of our more common
commercial timbers, and his laboratory is now being fitted up. It ig

hoped at the end of the forthecoming year that it will be possible to

report substantial progress in this most important Section of our

work, The only work in connection with Wood Technology that has

been carried out in the absence of a Specialist has been the identi-

ficatign of timber as they have come tp hand from varigus enquirers;

-



PROGRESS REPORT OF FOREST RESEARCH IN INDIA. PLATE V.

Semi-Portable Timber Seasoning Kiln for softwood boards—particularly tea box shooks, This class
of timber ordinarily is damaged severely during natural seasoning because of decay, mould and
insects, but may be kiln seasoned without damage in 3 to 5 days’ time,

Photo I. A kiln similar to the above has a capacity of approximately 8 tons of box
shooks or 2 tons output per day, and may be built for Rs. 5,000 exclusive of the power plant,
Tts greatest usefulness is probably in connection with small semi-portable saw mills operating in the Jungle.
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9. Section of Timber Scasoning.’

PROGRESS REVPERT OF FOREST RESEARCH IN INDIA- PLATE VL. The Officer in Charge, Timber Seasoning, was very fully occupied
" during the year in spite of the fact that his seven drying kilns are®
not yet suficiently advanced in eonstruction to permit of erecting -
the internal machinery connected with ,these plants. He spent
three months at Bareilly, putting the seasoning kilns of the Wood
‘Working Institute into working order, training two kiln operators and
seasoning some 5,000 specimens of timber to be tested for cotton
bobbins. In April 1921, he was sent, at the request of the Chief
Engineer, New Delhi, to enqulre into and submit a report on ‘the
sedsoning of timber being used in the construction of the buildings
at Raisina, and the result of this report is likely to have far reaching
effects. As an outcome of ‘an enqulry from Bengal concerning the
seasoning of tea-box woods a temporary semi-portable kiln was
erected at the Central Institute in which to earry out the necessary
expenments This kiln was also erected with a view of demonstrat-
ing the uses, possibilities and limitations of such kilns to the officers
attending the Utilization Conference. The results obtained in this
kiln with soft woods were highly satisfactory. Mr. Sweet made an
extensive tour in the Uqlted Provinces, Madras and Coorg to check
the results of the natural seasoning experiments which had been in
progress during the last two years and has since been engaﬂed in
wrltlnfr up the results, his report will shortly be submitted.

- At the request of the Director of Ordnance Mr. Sweet paid a
visit to the Jubbulpore Gun Carriage Factory and carried out a
preliminsry investigation in connection with the scasoning of their
timbers which has resulted in a project being submitted to the
military auathorities making proposals for a more detalled enquiry

into the subject. R
The work already carried out by the Ofﬁeer in Charge Seasoning
has led to a number of enquiries being made both by officers of the

Forest Department and by timber users, and it may be said that a
very satisfactory start has been made with' thls most 1mportant

branch of research.

3 Section of fz'mbcr Testing.

The Officer i m Cha.rge, Timber Testing, began hi§ work during the

~ year under report by the erection of four testing machines in the
old workshops. This took up a considerable amount of time, as it
was found that, due, to the alternating form of electrie eurrent avail-
able in Dehra, new speed gears had to be desigged and procured,

Photo II. Shewing t?le internal flrr'nngement as t(.) piling, steam heating coils, and while as soon as the macHines were erected they had to be carefully
air ducts for the uniform circulation of air within the kiln. The temperature, humidity and calibrated and_all the instruments conngeted with timber testing
circulation of air must be carefully controlled and regulated to obtain good results, * had also to be calibrated and verified. Whlle this work was in pro-

gress the Officer in Charge also drew up a complete programme of
work which laid down’ the exact lines on' which all routine {ests

'\,. e . ~
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should be carried out, and which, with minor modifications, eventually
received the sanction of the Inspector General of Forests. This
scheme of working will in future be known as Project I, of this
branch of the Worest Research Institute. As soon as the machines
were in running order the first series of tests were carried out on
behalf of the Punjab Govirnmeht to ascertain the relative value of
the red and white wood of spruce which resulted in clearly demon-
strating that the red wood was equally as strong as the white and
could therefore be used, after treatment, for railway sleepers. The
next set of tests carried out was for the Utilization Circle, Bareilly,
who had prepared a number of hammer shaft woods of various
species which it was hoped might be suitable substitutes for imported
handles. The tests eonclusively proved that the Indian substitutes
were in every way suitable for the purpose. Conjointly with carry-
ing out hammer shaft tests, routine tests according to Project I were
carried ont on green Malabar and Central Provinces teak, while the
Burma variety will be taken up as soon as it comes to hand.. The
tests according to Project I on Terminalia tomentosa have also been
started and will be eontinued until complete. The next series of tests
carried out were for a firm in Caleutta on plugs for concrete sleepers
in order to determine suitable woods for the purpose and Acacia
arabica was found to answer the purpose fairly well. Following
the spile pulling tests on plugs, similar tests were carried out on
silver fir and deodar sleepers in ‘order to compare the relative
valué of the former with a timber of standard species. Again,
another series of spike pulling tests were carried out on pyinkado
L} . . . . 'y
Xylia dolabriformis, at the special request of the Agent of the
Burma Railway. At the request of the Madras Government a series
of strength tests were carried out on four species and the results
will shortly be submitted. Towards the close of the year the Burma
Oil Company asked for tests to be carried out with a view of finding

substitutes for hickory used for Sucker Rods in oil wells, and an,

extensive enquiry is in progress.
_ The total number of tests carried out during the year were as
follows — ‘
Spike Pulling Tests on 7 species . . . 159
Project O on 11 species— . .
1. Mechanieal Tests . - "W . 1545
2' PhySica‘l )Tests : fo! e tey . 1,274
Project T on 4 species—
1. Mechanical Tests . - . . 945
2. Physical Tests o e « 1,081
, . :
Total Mechanical and Physical Tests . 4795
Spike Pulling Tests .., - o 159
GRAND TOTAL .. 4,954

Ve ety

———
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" It can briefly be said that the results of the teats carfied out
during the first year of working have more. than justified the engage-
ment of a specialist for timber testing and the purchase of several
expensive testing machine. To take one example, the very first tests
carried out on red and white wood of spruce proved that red wood
eould be used ‘as well as white wood for sleepers, thus allowing the
Punjab Government to supply nearly 50 per cent. more sleepers of
that species for treatment to Indian Railways.

4, Section of Minor Forest Products.

Satisfactory progress was made in consolidating the work of this
pection and at the same time the preliminary detailed work in-con-
nection with the forthecoming Empire Exhibition was earried out.
In order that the Officer in Charge, Minor Forest Products, when
starting the section should have as wide a knowledge as possible bf
all conditions in various parts of India and also to enable him to
make the preliminary arrangements with the loeal Forest Officers in
thé various provineces in connection with the Empire Exhibition,
he proceeded on tour early in November and visited Bengal, Assam,
Bihar and Orissa, Burma, the Andamans, Madras, Bombay and the
Central Provinces. .

The question of utilizing Boswellia serrata gum-oleo-resin has been
under consideration and experiment for a number of years, and during

“his tour the Officer in Charge, Minor Forest Products, took steps to

develop the industry in the varions provinees and it is thought has
succeeded in developing an export trade in the raw material until
such time as a start may be made to refine it in India. ‘As regards
the progress of the enquiry it may be said that negotiations for a lease
by a firm are in progress in the Bombay Presidency, while the erection
of a solvent plant to deal with the separation of gum-rosin and tur-
pentine is now being erected by the Gwalidor Durbar, the results of
which will be watched with interest.

Experiments are in progress for tapping gums of the bossora or
tragacanth ‘series and much attention has been paid to this subject
' during the year under review. Another enquiry which may lead
to important results is in connection with the leaves and bark of Vitex
peduncularis ; correctly identified material has been distributed by
the Medical Research Department with which the Minor Forest
Products Officer is working in collaboration. ,

Other enquiries in conneetion with local fibres, as substitutes for
imported material used by Indian brush factories, have been in
progress, while the work on' Copals, in which considerable interest
is taken, has been much delayed due to want of staff both in the

- Minor Forest Produets Section and the Chemical Branch.

A trade index is being prepared and is making  satisfactory
progress. Mr. Robertson, the Officer in Charge of this Section, has

LIFRID g
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fendered much assistance to the riter especially during the time
when the Assistant Forest Economist had to be temporarily lent
for instruetional duties.

5. Section of Wood Utilization.

Owing to the workshops and testing laboratories not being in full
working order the number of experiments ecarried out with the
object of finding new wuses for timbers, or substitutes for imported
wood, were confined during the year under report to an extensive
enquiry in connection with possible bobbin woods from Madras. The
timber was sent in the log to the Utilization Circle, Bareilly, where
it was converted into rough bobbin pieces and seasoned in steam
kilns by the Officer in Charge, Seasoning, and then sent to England
to one of the biggest bobbin factories to be tested. The report on
these woods is now awaited. Similarly a number of Madras woods
were sent to the Utilization Cirele, United Provinees, where they
were converted, seasoned and tested for casks of which, however,
only one or two showed any promise at all.

A large number of enquiries were received from firms as to woods
suitable for a variety of purposes and information was supplied
wherever possible from experience gained from former experiments.
Until we have our Sections of "Wood Technology, Timber Testing,
and Seasoning fully organised and their laboratories and work
shops complete, we shall not be in a position to give the best informa-

tion possible to enquirers whe seek information as to suitable woods-

for special puiposes.

6. Section of Wood Pres'em;ation..

In the absence of a Wood Preservation Specialist neither was the |

sxperimental .pressure plant erected mor were any new experiments
inaugurated. On the other hand the annual inspection was made
of the experimental sleepers laid in open lines in order to determine
the durability of ¥arious Indiant timbers after treatment, and in this
connection inspections of experimental sleepers were carried out in
Burma, and near Lucknow, Hardwar, Quetta, Ferozepore and
Sukkur. These experiments have now been in progress for ten years
and may be said to have given very satisfactory results to date. The
writer attended a meeting of all the Chief .Engineers of Indian
Railways at Simla, when the whole subject of treatment of ‘sleepers

was very fully discussed and, after the results of the above mentioned

experiments had been fully explained, a resolution was passed by the
conference advocating the erection of treating plants at all suitable
centres in frdia. Results of the experiments may therefore be said
to be pratifying. The North-Western Railway authorities, as a re-
walt of our experiments, are efecting a large creosoting plant, while

2N

at Jeast three other Railways in India have similar projects under.
congideration. . _

‘Pwo comprehensive notes on the results of these experiments have
been prepared, one of which will be issued as a Forest Recortl and
the other, drawn up at the request of the Chief Engineer of the Rail-
way Board, will be published as a technical report by the Railways. '
The urgency of obtaining the services of a whole-time man to deal
with this subject becomes daily more apparent. : '

7. Section of Paper Pulp.

. The experimental pulp and paper plant which was ordered by
Mr. Raitt, while on deputation in England, came to hand during the
year, with the exception of a portion of the paper making machinery
which is shertly expected to arrive in Dehra Dun. This plant has
been checked and carefully housed. ‘

Enquiries received on the subjeet of supposed deterioration of
sabas grass for the manufacture of paper pulp have:led to a serieg

" of laboratory experiments being carried out to verify these assump--

tions and also with the object of improving the present methods of
treatment in order to increase the yield and to reduce the amount of
bleach necessary.

. An enquiry was carried out at the instigation of the Bihar and
Orissa Government as to the possibilities of working bamboos for
pulp in the Angul, Sembalpur and Singhbhum Divisions of that
province and the Officer in Charge, Paper Pulp Section, carried out
a tour in that localily with the object of determining the principal
factors governing the possibility of starting such an industry. The
enquiry is now pending a field survey as to outturn, which is being
carried out by the local officers. ? '

At the request of the Superintendent of Jails in the two provinées

of Bihar and Orissa and Central Provinces, the Officer in Charge,
Paper Pulp, carried out 'an enquiry_ as to imprpvement in the
methods adopted .in the manufacture of hand made paper in the
Central Jails and a report with recommendations was submitted on
the subject. . .
. The year under report has been signalized by an increased
number of enquiries as to possibilities of starting pulp and paper
factories in various localities. Schemes are under contemplation
in Western and Southern India, in Gujrat and the Nerbada ter-
ritorigs, im Chittagong and in the United Provinces. .

’ -
8. Section of Tans.

The Officer in Charge Tans has been working in Burma through.

,out the year and has carried out a survey of chestnut and oak barks,

leaves and woods in the neighbourhood of Maymyo and is -about to
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prepare an exhaustive report on the subject. He has also carried out
a considerable number of tests on various Dipterocarps and Termina-
lias, and on completion of which work he will proceed to Mergui in
the Tenasserim Circle to carry out a survey of the mangroves in that
locality. ’
Mr, P:ilgrim was on leave during a part of the year, which some-
~what curtailed his activities, on the other hand he made arrangement
for routine tests to be carried out by Mr. Pasupati, his asgistant,
and also has collected large samples of tan stuffs of a variety of

spebies with which to tan specimen hides for the 1924 Empire.

Exhibition.
9. Sub-Section of Wood Working.

As soon as a Wood Worker was appointed from England,
arrangements were made f{or the erection of some of the wood work-
- ing machinery which had come to hand, but as the temporary sheds
available were hardly sufficient even to take a portion. of the
machinery an extension had to be made of a quite temporary nature
in order to allow any work at all to be carried out. It should be
mentioned that the erection of these machines ag they now stand is
only a temporary measure, aiming at employing the available staff
and especially directed towards training machinists before we move
over into the new buildings. '

Inspite of the very cramped space available, a great deal of
useful work has been carried out during the year as no legs than
280 orders placed by the various Branch and Sectional Officers have
been executed. At the same time a very good nucleus staff has been
trained in handling the various machines.

Of the more important work carried out the followmg may be.

mentioned :(—

Erection of a temporary seasoning kiln, of temporary godowns,
shingling the existing workshops, partly as an experimental
meagure and partly to reduce the heat under the galvanized
iron roofing. o ‘

Of articles prepared and which entailed considerable work the
tollowing may be mentioned :~— .o

12 filing eabinets for‘various Branch and Sectional Officers.
3,000 specimens for Timber Testing. ' '

450 air-tight insect specimen boxes for the Forest Entomologist, -

4 book cases, two for the Forest Chemist and two for the
Library. ’ “
Complete internal fittings for the Timber Tésting shops inelud.
ing four large almirahs — o -
4 special cabinets for the Botanist.

- 4% dozen plotting boards for the Silviculturist,
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6 special callipers for Working Plans Officer, Bihar and
Orissa. oy '

The above is sufficient to show the variety and extent of the
work carried out by the Wood Working Sub-S.ection and it may,
further be stated that after careful checking of cost of production
the costs work out to about 50 per cent. less than-when. the same
work is given out on contract. :

The Wood Museums and Minor Forest Products Collections were
kept up to date and added to during the year, though it is not
bossible now to make very large additions until th.e new musenms
are built as the accommodation available is insufficient.

[

Bengal.

Mechanical Exiraction and Conversion af Sukne, Kurseong
Division.—The operations which have been started in the Sukna'sal
working Cirele to determine the possibilities and value of mechanical
extraction in small clear felled coupes in the,flat foot-hill forests of
North Bengal, were continued during the 1921-22 season.

The area cleared was one of only 25 acres and extraction could
not commence until January, qwing to delay by the rgilwax com-'
pany in extending the line into the new coupe. As rqentloned in lgst
year’s report, the D. H.' Railway has laid and extends and maintains
this forest spur from the Sukna station, free of charge to the Depart-
ment, in consideration of the freight earned on the transport of sal
logs to Siliguri, 7 miles distant, and box planking and fuelwood to
tea gardens in the hill sections of the railway. ~

The improvised skidder was run from January l4th until the
end of March and achieved the results given below, .whmh show
that even in such small coupes distinet advantages arige fro}n the
use of mechanical means of extraction. - The difficulties experienced
were due to the fact that the machine and tackle are old, are not
designed for and are not strong enough for the heavy work (most
of the logs are 32’ in length and many weigh more than a ton) ; the
machine has only one cable drum and the eable has to be hg.uled
out by a coolie gang to the logs. S.hoxjtage of }vater, insufficiency
and lack of skilled labour in the _dxstnqt.; and. .n'regular supply of
log cars, owing to the railway strike, seriously interfered with the
work and prevented a fair test being made. The results were :—

‘ No. of logging days from January 14th to Mareh
20th . . .. . 60
N : , c. ft.
Volume of Jogs hauled in and loaded oh cars .. 10426
Volume of logs hauled in but not loaded pe. 5914
Average Volume of logs hauled in and loaded per 223.5
- diem. . ‘
The value of the plant in use during this half season’s work was
Rs. 6,032 and the daily labour bill for the engine man apd 11
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coolies was Rs. 5-13-0, the total cost of extraction being made up as
follows :— ’ ~

Rs. A, ».
1. Felling, dressing and log making * we 0 1 0perec. ft. log.
2. Labour cost’f hauling in and lo?iding .. 0 0 5 pere &

3. Depreciation and maintenance (20 per cent. 0 0 83
' per annum). .

4. Railway freight to Siliguri station - we 0 2 38

Total cost from Tree Stump to Siliguri station... 0 4 43

5. Additional freight from station to log depdt ... 0 0 2

6. Unloading by hand in Siligurilog depot ,.., 0 0 6

Total cost delivered in Siliguri log depst w 0 5 03

The cost of felling, dressing and carting from Sukna to Siliguri by’
road is 6 annas per c. ft. of log, so that a saving of f2om 1.5 to 1 anna
per e. ft. results from the employment of mechanical methods. In
addition there is the enhanced value of the large logs handled ; the
value of a 32’ log in Siliguri depét is Rs. 2-8-0 per c. ft.; whereas for
logs of a size which can be man handled and carried on bullock carts
it averages only Rs. 1-10-0 per ¢. ft. PFurthermore the difficulty in

securing a regular and sufficient supply of -earts to remove all the
sal felled in these coupes, is overcome. .

Tree tops, branches and debris from the felled area were prepared
for fuelwood by hand ; it was loaded into large bogie cars by coolies
-and despatched to tea gardens in the hills. The demand for fuel-
wood is considerable and this branch of the utilisation work resulted -
in a.clear profit to the Department, besides the usual royalty, of
Rs. 1-12-3 per 100 c. ft. of stacked wood. ’

The small American portable saw mill was not run i
1922 owing to a shortage of labour, but during 23 worllaiifgrflaﬁsp 1;11}
that month 21,000 sq. ft. of half inch planking and 150 c. ft. of sea-
soning sticks were sawn from 274 logs of 2,050 c. ft. volume. Difg-
culties due to insufficient equipment, delay in obtaining spares, lack
of skilled labour and irregular supply of water and logs arose ‘bt’lt the
output in a working day of 7 hours averaged 1,000 sq.ft.and on
occagions exceeded 1,500 sq. ft. The daily labour cost of 1 fitter and 14
coolies amounted to Rs. 8-11-0 and the labour cost of sawing the
planking was Rs. 9-8-0 per 1,000 sq. ft., compared with Rs. 28 which
‘had to be paid for hand sawing in this distriet. The trial shewed
what ‘additional plant and alterations are necessary to the mill to
reduce the, crew, decrease the number of delays apd assure a daily
output of from 1,500 to 2,000 sq. ft. . During next season it is hoped
with the additional plant, to run the mill continuously from Octobe;
to May, with an average output of 1,500:2,000 sq. feet a day for
200 days. The mill will then convert the whole of the softwoods
felled in the eoupe, it will enable the full royalty. rates to be Fealised
and will give a clear profit of from Rs. 1,600 to Rs, 3,600 for the
season. Handsawing at Sukna is-expensive and there are inmﬂ'iciént/
sawyers to convert the whole of the softwoods ‘felled into plariking
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with a macket value. The high rate (Rs. 28 per 1,000 sq. ft.) for
handsawing and the high wastage@would not allow the full royalty
rates being realised on what timber could be converted and there
would be no clear, profit to the Forest Department. The demand for
tea box and orange box planking in the district is considerable and a
market c4n readily be found for the output from several mills similar
to that at Sukna. '

Bihar and Orissa,

The only research work carried out in Hazaribagh Division during
the year 1921-22 was the tapping of salai (Boswellia serrata) for
resin. As the work will not be finished until the rains, no statement
can as yet be made regarding its prospects. So far the flow of resin
hag been below expectations (21 maunds collected to date) but this is
due to the fact that the trees which yielded poorly were not eliminat-
ed after the first few freshings. One thousand selected trees were
tapped and freshed every 4 or 5 days. It was largely with the object
of collecting further data of the yield that all the trees were freshed
whether their yield was good or bad. When working is commenced
on a commercial seale it will of course be necessary-to eliminate all

" trees which yield poorly after the third or fourfh freshing.

-+ Tapping of Sterculia urens in Angul Division. At present expéri+

ments are in progress in order to ascertain—

| 1. Best method of tapping.
" 2. Effect of tapping.
3. Cost of extraction and outtgirn'.
4. Most favourable season.

The experiments were started in September 1921 with T trees.
The following methods of' tapping were tried :—

1. Puncturing of bark in narrow slits. ‘
_(a) Slits cut parallel to the axis of the tree,
(b) Slits cut perpendicular to the axis of the tree.

\ .
2. Removal of bark to different depths varying from }th of an
inch to ahout 37 or to the cambium layer. o ‘

8, ,French meth(, of tapping pine for resin. o

Tt can be safely said from observation during this period that the
first and third methods can be discarded. It should be mentioned .
that gum‘haslbeen seen exuding in the form of what may be termed
““ tears * from slight cracks. Though the colour of the gum thus
exuding is pure white, the quantity is insignifichnt and hence of no
wuse cominercially, Horizontsl or oblique slits give more gum than
vertical alits, . > ' Pt
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Description of Method No. 2,

The only tool used was thaft of a carpenter’s chisel. Several
parallel oblique- slits are cut with the chisel. A slit is about 1}”
broad at the top and narrows down to a fraction of an inch at the
bottom. The length of a slit depends upon the girth of the tree, that
is, the bigger the girth, the longer the slits will be.

It has been observed that this method gives thg largest quantity
of white gum. ‘

'

Gum has been collected and sent to an interested firm and to the
Forest Economist, Dehra Dun.

‘It has been graded as follows :—

1. White or nearly so.
2. Brown, and possibly into a - third grade of dark gum,

It is interesting to note that gum which may be pure white at
. the time of collection turns pale yellow if left for a few days. Col-
lections were made at various times, that is, a few days after tapping
when there has been no rain during the interval and also when there
has been rain. Gum in the latter case was discoloured brown on
the tree, while it remained white or nearly so in the former case.
The Forest Economist to whom both these samples were forwarded
was inclined to think that ‘‘ the brown discolouration is probably
due to tannin from the bark passing in solution into the gum and
undergoing oxidation there.”” The writer is of the same opinion.
Samples have been forwarded to the Indian Institute of Seience for
examination. ‘ '

1

It is interesting to note that exudation starts immediately after
the slit has been cut into the tree.

No definite opinion can be given yet as regards the effect of
tapping on the tree, the cost, and outturn per tree. Experiments
are in progress in order to ascertain these points. .As soon as these
data are complete a report will be prepared. '

! .
It may, however, be useful to indicate briefly the lines on which

the experimentg are going on. Ninety (90) trees have been tapped as
explained under method No. 2, girth of each tree tapped been noted.
The trees have been divided into three lots. Collaction from orfe
lot will be made every fifth day, from the other every eighth da

and from the third every tenth day. All the, frees are serially num-
bered. Gum collected from each tree is weighed and entered against

the particular tree. Weighing and entering in specially prepared

tabular forms is done by the office. Slits on half of the trees of each
lot will be freshened after collection while on the other half the slits
will be left unfreshened. This experiment will be carried out
throughout the year and it is hoped by then to colleet sufficient dats
to achieve the purpose aimed at. ' N
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Burma.

" (1) Géneral working of administration.—The remarks under this
head deal with administration only in so far as economic research and
experiments are atfectef and not with the general administration of
the, Cirele. ,

During the year under report progress was made with construe-

tional work and proposals were submitted for a new divisipn under
the Utilization Circle to be known as the Timber Research Division,

' Qanction had however not been accorded at the close of the year.

These proposals arose out of the visit and subsequent report made by,
Mr. Pearson, Forest Economist, Dehra Dun, who visited Burma to
advise on the subject. His full report has been submitted to the
Local Government in connection with the plans and estimates of
buildings, etc. at the Forest Deptt, but summarised his recommend-
ations, (which have been accepted by the Forest Department and

' recommended to Government) are as follows :— -

(1) An extension of the existing saw-mill to make it capableof
an output of about 10 tons a day.

4(2) Seasoning experiments in the Tieman dry kiln.

(3) Extensive natural seasoning experiments in sheds.

(4) General woodworking workshop., ‘

Mr. Teesdale, the Timber Seasoning Expert, will be in charge of
the seasoning experiments and proposals for a suitable staff to assist
him in his work have Been submitted. Mr. Watson, one of the newly
appointed Forest Efgineers who has had considerable experience of
sawmill practice, arrived on December the 16th 1921, and, since the
departure of Mr. Craddock on leave on medical certificate, has been
in charge of the sawmill work and will be placed in charge of .the
Timber Research Division when sanctioned. For the woodworking
workshop Mr. A. Cogger was engaged last year and arrived in
Burma on July the 2nd, 1922. A nucleus of the ultimate staff
required for the Timber Resgarch Division has thus already been got
together and as soon as the sanction of the Local Government has
been obtained to the formation of the Division, and to the plans and
estimates for the bulldings and machinery required, steps will be
taken to recruit the necessary subordinate staff in each section and
to push on with the erection of the buildings and machinery. Much
of the latter has already arrived, though some few items still remain
t# be purchased. This will give effect to Mr, Pearson’s recommenda-
tions, which, as remarked above, have been unanimously accepted

by the Forest Department. At this stage it is not considered that

any further remarks conceining the general work of administration

. can usefully be made.

(2) Ezperimental activities. (i) Wood Technology.—Nothing

"has been done in the year under report.

(4) Timber Seasoning.—One shed has already been built and
thie othérs recommended by Mr. Pearson will be put in hand ag
LIFRID ' x
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goon as sanction is received. A good deal of timber of various
species had been collected for shipment to Europe but when
Mr. Alexander Howard visited Burma'in January last he
recommended that as some of & had deteriorated considerably it
would be advisable to convert these logs at once and this was done,
the conversions being carefully graded into those suitable for
shipment to Europe and those only suitable for local sale. Both
qualities were carefully stacked in the seasoning shed and were
kept under the continuous inspection of Mr. Teesdale who took
specimens from time ‘to time to test the moisture content. The
experiment is still in its infancy and it must be borne in mind
that the 18gs from which the conversions were made had already
been seasoned in the open air for some considerable time. The
results so far have been quite satisfactory and the planks showed
little tendency to split or erack. . Whilst none were bad the most
promising results werc obtained from thitsi (Melanorrhoea usitata)
which gave evidence that it would dry very well under cover without
splitting 6r cracklnfr Other timbers .converted were thitkade
(Cedrela Toona), thitka (Pentace burmanica), yemane (Gmeling
arborea), kaunghmu (Parashorea stellata), padauk (Pterocarpus
macrocarpus) and yindaik (Dalbergia cultraia). '

3. Timber Testing~—Nothing was done in this direction and on
My, Pearson’s advice the 100,000 1b. testing machine has been
transferred to Dehra Dun where it will be utilised primarily for
such tests of Burma timbers as may from time to time be asked
for by this provinee. The 30,000 1b. machine has been retained
for use by Mr. Teesdale in connection with his Seasoning experi-
ments but it is not now intended that extensive testing experiments
shall be conducted in Burma as it has been pointed out that this
can be betfer done at Dehra Dun.

4. Wood Preservation—There are no schemes at present under-
consideration for the preservation of wood by impregnation as
a Government enterprise. It is possible that this may be under-
taken later when the Timber Research Division has. developed
further. Messrs. A. V. Joseph & Co. have erected an open tank

. plant for the ereosoting of sleepers but it has not yet been in
operation for very long and results are still awaited.

5. Minor Forest Products.—There do not appear to be any records

in this office of any activities during the year under report in

. this Cirele. The Delta Circle reports that samples-of fibre of, thidban

(Hibiscus tiliaceus) were sent to Caleutta for testing by a firm
mterested in rope making but were reported as useless,

6. Paper Pulp~In last year’s Annual Report it was noted that

concessions had been granted to 5 firms for the manufacture of-
paper pulp : of these, Messrs. Heilgers, in the Pegu District, have

pot cominenced work, partly owmg to the general depresslon in
trede and partly owmg to the area ﬁnally allOtted to them not

or
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proving In all respects satisfactory : Messrs, Jamal Bros’. mill .
which was never very satisfactory was destroyed by fire and up te
date work has not been  recommended : Messrs. Hockley 'and

~ Manning were unable to commence work in Tavoy and applied for
a further extension of their option which has been granted. .

As regavds the two concessions in Arraccan neither of the con-
cessionaires started work and it is understood that both have been
given a time limit in which to commence work or give up the con-
cession, The Conservator, Delta Circle, states that in his opinion

‘neither is likely to undertake operations. Fhe position therefore

with regard to paper pulp is that no firm is at the present moment
working in the province.

7. Tans—It appears improbable that any commereial results will
be obtained from the use of the various species of Cassia, expen-
ments with which were inaugurated during the war. -

8. Wood-worlcmg —Nothing has been and- nothlng can be done
until the woodworking shop is completed and is in operation. It
is then intended to experiment with any timbers which may appear
to possess the desired qualities in the manufacture of tool handles,
turned articles, furmture, panelling, flooring blocks, etc. At the
outset samples only will be produced in fair quantltles and it is
intended to distribute these to firms and individuals likely to be
interested with a view to their being tested. When a suitable
timber is. found for any purpose, commercial samples will be manu-
factured in fair quantity and if the experiment is so far Successful
that these are approved by the trade, the timber will then be widely,
advertised ‘and private enterprise invited for, its exploitation. N

9. Miscellaneous.—The Forest Museum at Rangoon was open tfo
the public until about the middle of March, when notice was given
that the building in which it was. housed would have to be dis-
mantled owing to the:operations of the Rangoon Development
Trust. The Museum was in comsequence ®losed, the mare fragile
exhibits bemg transferred to the office of the Conservator where
they are on view and available for study by persons wishing to see
any partlcular article. Being in the office however, the collection
38 not at the moment available for inspection by the general publie.
The heavy timber specimers have been temporarily stored and
up to the time of writing it has not been found possible to rent
a) suitable building for the reopening of the 'Museum. As it is

" iniended to.erect a.small exhibition room in connection with ithe
wood-working section of the Timber Research Division it is probabla

that when the building IS erected the collection of the Museum
exhibits will be placed on exhibition there, pending the erectiom -
by the Development Trust of a Provincial Museum which is to

- contain & forest section and which will nltimately house the Forest

Mnseur: collections. The temporary closing of the Museum is
shuch to be regretted as it had attracted a large number of visiteys

. ;md appeared to@e fulﬁlhng a useful 'purposo

» t
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Central Provinces.

Timber Seasoning.—Sufficient experience has now been gained
to show that teak, haldu (Adina cordifolia), tiwas (Qugeinia
dalbergioides), and bije (Pterocarpus Marsupium will not season
here in the log and consequently all departmental operations are
now being so arranged that logs reach railthead as speedily as possi-
ble after felling. This saves considerable loss from splitting which

is otherwise very serious in this locality where rapid changes in
air humidity are frequent. < ' ’

Timber Testing.—Five teak logs were desﬁatehed to Dehra Dun
in October 1921 for testing by the Forest Economist’s branch.

Minor Forest Products—7% seers of gum karaya (ie. the gum
of Sterculic urems) were collected ' departmentally and despatehed
to Messrs. Gillanders Arbuthnot, Calcutta, for report as to
whether the gum is suitable for the American palate. ’

(@) The department has throughout the year supplied ebony
(Diospyros Melanozylon) and karai (Baccopetalum tomentosum) to
a billiard firm for the construction of cyes.

(b) Specimens of timbers likely
were sent to the Deputy Director o
Commissioner, United Provinces.

Experiments in tapping bija trees for guHn  were
’ bping bija ; started at
Tuarwar, North Mandla Division. What is expected to prove a

_successful method of tapping which should not damage the trees
has been experimented with,

to be useful as dipping rods
f Industries, and to the Execise

Punjab.

Increased office work owing, to attempts to, increase inland and
export trade, preparation for and erection of the second resin plant
at Jallo, and extra work in connection with the transfer of the factory
.to the co-partnership scheme, have prevented any serious experimental
work being done at the Jallo Resin Factory.

‘As mentioned last year the spruce red wood has been under in-
vestigation as regards its qualities and has been proved at Dehra Dun
to be slightly stronger than the spruce white wood. In the Bashahr
Timber Division spruce red wood sleepers are now being cut. They
will be dried in the forest for one year and then floated to the depots ;
but owing to the fall in the value of spruce timber, it is doubtful ié
this will pay finanecially in the near future. -

The result of seasoning experiments carried out in the Rangra
Forest Divisien with ok (Albizzia stipulota) timber have been
reported by the Divisional Forest Officer'to the Forest Economist

in detail. Seasoning in the log and by girdling ‘trees both seem
- unsatisfactory ; apart from damage by insects scantlings sub-

/ B?Quenﬂy sawn _shqxx' a greajc tendency to warp ‘and split; Green

69

conversion followed by & months seasoning under water and
91 months under cover resulted in the least damage from insects, but
green conversior. followed by 2 years seasoning piled horizontally
and under cover seems to give sufficiently satisfactory results all
round.
United Provinces.
UTILISATION.

¢
I.—General work of Administration.

With few exceptions utilisation work in the".'United Pr9vinces
is centralised in the activities of the Utilisation Circle, of W_hlch jshe
main object is briefly to act as a sales agency or eopnectmg .lmk
between the territorial circles and the consumers of Un'1ted Provinces
forest produce. To further this object a new Timber Supply
Divisiof was inaugurated at the commgncement of the year, the

"suecess of which has been a marked feature of the year and the

assistance given by it to, territorial divisions has undou}ztedly had
a material effect on the Forest Revenue of ._the Provinee. T.he .
factories initiated prior to the year ‘under review have been main-

tained. : . ‘
‘At the Wood Working Institute, Bareilly, experimental work on
the uses of new timbers and their commercial possibilities has been
continued, side by side W#ith the educational work of training Indian ,
labour in all branches of wood work and the use of wood working

machinery. .

In spite of general trade depression the Government Turpentine
and Rosin Factory, Clutterbuckganj, has continued to prove a som;fd
commercial undertaking. The successful maintenance of the Rogm
Industry is of great and increasing importance, n.ot merely to Indl.a,
but to the Empire as a whole, as has been emphasised by the Imperial

Institute Trade Enquiry on Gums, Resins and Essential Oils.
| The Government, Sawmill and Turnery, Clutterbuckganj, is now

concentrating almost entirely on the manufacture of bobbins, a ma',l:ked
! improvement in the quality of goods manufactured has been attained

during the year and Bareilly Bobbins now compare very favourably

with imported English Bobbins,
‘ , _

1I.—Ezperimental . and Commcrciqi Activities. -

Timl;‘er Seasoning.—‘—After, alterations o the seasoning kiln in the
‘Wood Working Institute, operations ~commenced in August 192.1.
-Experimental work on 32 species was carried out and commercial
work on' 8 species, in particular Dalbergia Sissoo, Cedrela Toona,
and Termingliz igmentoga, Results have been generally satisfagtory,
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Tor special purposes such as cabinet making, panelling, ete, kiln-
seasoned timber possesses undoitbted advantages over naturally
seasoned timber. Commercial enquiries for kiln seasoned planks of
Dalbergia Sissoo for furniture making have already been received.

Minor Forest Products. (a) Resin~The manufacture of
Rosin and Turpentine from the resin of the Pinus longifolia of
Kumaun has been continued at the Government Turpentine and
Rosin Factory, Clutterbuckganj, dnd in spite of general trade depres-
‘gion results have been satisfactory. New distillation plant has been
introduced to effect improvement in manufacture. The guestion of
more rapid transport of resin from forest to factory, to reduce
deterioration, is receiving consideration. A successful experiment
was made to test the possibility of floating crude resin in receptacles
hollowed out from billets of Bombaz malabaricum and further ex-
periments will be made. '

(b) Khas Khas roots—A trial consignment from Gorakhpur was

gent to Messrs. Forest Products, Ltd., Cawnpore, for distidlation of

Vetivera oil. Owing to scarcity of the grass and high cost of collec-

tion, however, there is o prospect of success attending its exploita-
. tion from this division. : o

(¢) Earth Colours—(Red, yellow and white ochre) were extract-
ed from the Donda Mine in South Banda Range and sent to the Forest
Research Institute and other places for analysis and valuation,

(d) Tufa Lime—~Deposits were located in South Banda Range
and it is estimated that these will yield several lakhs of maunds of a
very high quality lime. They are to be worked on a long lease.

(e) Lignite (coal),—A sample piece from Saharanpur - divigion

was sent for analysis by Director General of Geological Survey of
India and was said to be very valuable for briquettes and coke
Further investigations are in progress. i S )

(f) Lac—With a view to introducing the propagation of Lac in
Jhansi division, the Divisiondl Forest Officer was deputed to study
methods employed in the Central Provinces and a start has been made
by Government in Jhansi Division since the close of the year.

Wood Working. (a) Turnery—Bobbins have been manu.
factured on a commercial seale in the Government Turnery, Clutter-
buckganj. The q\uality.has been improved and markets are increas.
ing, the timber mainly used is Adina cordifolia at present, and this wil}
probably be supplemented by Holoptelea intégrifolia which has a
proved very suitable. For solid turnery Amogeissus latifolia, Te 2
nalia tomentosa, and Shoréa robusta have heen found satis,fact"n@.
Experimental turner}lf{ work with new timbers is being coHtjnUed(_) “’

the Wood Working Institute. :

- (b) C’ooperage.-—Eizperir.n\entS' havé been éarried out  in ’ f;he‘
" Wood Working Institute with 15 species and of .these availahle in

n

TUnited Provinces, Shorga robusia and Quiercus dilatatd were most
satisfactory. A
 These two species appear very suitable for beer casks and are at
present being tested by a brewery firm. ’ ~
(¢) Furniture making continues to be one of the main activities
of the Wood Working Institute and has proved very remunerative.
In addition to the recognised furniture timbers, experimental work
has been undertaken with a view to placing Terminalia tomeniosa on
the market for high class panelling and furniture work.

(d) Miscellaneous Wood Work.—~—Experimental work on picture
frame mouldings has been carried out and a full range of such in
various timbers will shortly be placed on the market ; it is understood
that hitherto supplies have been mostly imported from America. -
Stocks of Adina cordifolic and Terminalia tomentoss were specially

~ geasoned and cut into blocks for flooring which will shortly be 14id as

test pieces. Wood wool has been supplied o the fruit {rade also
standard box, shooks for fruit packing. Police batons in Terminalia
tomentosa were made and supplied to the Police Department. Cotton ~
reels in* Holoptelea integrifolia and Adina cordifolia were made and
submitted as samples. Small handles and cheap bed legs bave been
turned out satisfactorily from small poles of Dalbergia Sissoo. "

(e) Match manufacturing.—A sample log of Odina Wodier was
sent from Dehra Dun Division to a firm in Cawnpore at their request
and was found suifable for matches, ' 4

Miscellaneous. (a) Glue tests.—Eleven hundred and fifty glueing
tests were carried out in the Wood Working Institute in collaboration
with the Forest Research Institute giving most valuable and definite
results, Casein glues in particular proved very reliable..

(5) Railway Slefpers—Much Valuable work has been done by
the Timber Supply Division in improving the organisation for dis-
posal of railway sleepers to the various railways. As a result a con-
siderably larger number of sleepers than usual of Shorea robusic
have been sawn and disposed of this year. Efforts have. also ‘been,
made to introduce M @. sleepers of Terminalia tomentosa.

(¢) Pit Props.—A sanple load of poles of Shorea rodusta has
Yeen .sent to a Colliery Company for testing . pit props and the
yeport as to their suitability is awaited.

. CHAPTER V.
" Foresr ENTOMOLOGY,

Central Institute.

TwsecTs oF SAL :—Borers.~(a) Enumerations were, tontinued i
the forests iufested by Hoplocérambyz spinicornis to obtain com-
parison of the annual attack, as affected by climatic conditions and
control measuress In the 1921 season.the number of trees attacked’

‘
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is estimated at 6,000, (i.c., 24 per cent. of the attack in the heaviest
year) ; the rainfall was 117 inches, (i.e,, 34 inches above normal).
The rise in the total annual rainfall showed its expected effect by an
increased mortality of the attacked trees, but the actual number of
deaths in the seven compartments used as sample plots in 1921, was
30 per cent. of the number in 1917, a year With'approxin;ately the
same rainfall. The reduction is eonsidered to be due to the control
measures initiated in 1920-21. Under all conditions of rainfall the
distribution of attack is fairly uniform ‘throughout the various
girth-classes. A group of compartments was burned over by the
divisional officer as a subsidiary control experiment ; the resulting:
attack was higher in this area than in the neighbourhood,

(b) The Insectary experiments on the correlation of rainfall and
periodic emergence of the beetle were repeated, and confirmation
obtained of previous results. The survival and successful emer-

gence of the borer in sleepers, beams, rafters, slabs, etc., was’
demonstrated.

(c) Tn the Laboratory the life, fecundity,
beetle and the inenbation, and early develhp
studied ander variable conditions of humidity. Dry conditions
were found to be unfavourable in all cases and fatal below 60 per
cent. relative humidity ; extreme wet conditions are less unfavour-
able but optimum conditions are those of high humidity, the limitg
of which are not yet determined. : )

(d) Further dita have been collected on t
other bores in particular of* Xylotrechus smet
siwalikensis. In connection with the biology of
revision has been undertaken of the whole genu
clusions were. published in Indian Foreste
pages 514-518, ‘‘ Bark beetles of the Genus Sp

Insecrs oF TEAK :—(a) The Bechole Bor
note on the ecology and economic
Duomitus ceramicus appeared during
Records, 'Volume VIII, Part IIT).

b

On QOctober 1Tth, 1921, Mr. J. M. D. Mackenzfe, LP.8, was
appointed to the post of Divisional Forest Entomologist to investi«
gate the problem of the beehole Worer,
operations was drawn up and during Oetober to Decembe
was made with the Forest Zoologist in the Northern Sha
North. Toungoo, Inséin and West Salween divisions, Bur
officer reverted from the Research: Institute strength to the Provineia)
cadre on 29th January 1922, but continued on special enquiry, yig,
report of the Divisional Forest Entomologist in the Burma seeti,on of
this Chapter. -— : e

'(b) Other Pests.—A compilation of the ava

and oviposition of the
ment of the larva were

he life histories of
and Sphaerotrypes
the latter species a
8 ; preliminary con-

haerotrypes.’’

er—The preliminary

the year (Indian Forest

r a toun
n States,
ma. This

ilable i orm; tion l
teak pests has been started, but completion of the v nformation on

ork
patil Divisional Forest Entomologists are available, ¥ postponed

r, Volume XLVII,

statug of the beehole borer .

a programme of.

3

CELLANEOUS PESTS 7~The Shot-hole borers of the evergreons.
A ltoﬂli::: mﬁ: in May and June 1921 in S%bsag'ar apd Lakhimpur
divisions, Assam, to study forest insects conditions in mixed exjergree.n
forests. The dominant feature of the borer fauna of felled t.lmb.er is
the numerical superiority of the shotho}e borers (Platypodwl_ae mleld
Xyleborinae), which arve rieh in species of folayan facies, the
majority collected being mew to India or undeseribed. The speme&;
are markedly polyphagous, some apparently confined to natura

.orders. but most indiscriminate feeders. In the evergreens, trees like
2

; i ; ’ acked.in addi-
Vatica lanqeaefolwt a'nc_l Dipterpcarpus izlosus,.are ?chothole 2
tion to the local series by almost all the species o 0
occurring in Shores robusta in Bengal anfl North-West Assax.n. . as;s]:-
ing into the drier dipterocarp forests with fewer tree species in ad-
mixture, e.g., sal or indaing, the shothole borer f‘auna grows §par§e
and 'species like Diapus furtivus and Platypus solzdus‘ {which 1nbt o
moist evergreens are less abundant) bgcgme tl}e doxyma_nt mé'm ers
of the association. For these reasons in an 1r§vest1gat'xon direeted
to the control of shothole borers of valuable timbers in cvergreen
forest, one must consider also the unmarketable or weed species of
trees, often the preferred hosts. .

The borers of timber under seasoning.—~Work was continued on

iabili 3 i “dhethods of seasoning to attack
_the Hability of timber under different’etho - ack
gjlr borers,yand on tlie species of insects responsible for the various

mage. In coMaboration with the Timber Seasoning
g)flf'ilzsr(f sgixmfry of results has begn prepared for t.hg press. As
far as the reduction of borer-damage is gqncerngd empmfxal methods
of investigation may for certain conditions give practical resulfs,.
but for many species of timbei:s the pre.\.rentpn of msect-a‘ttggk
cannot be assured without specific determination of the optimum
bperiod for felling or girdling. In refractory cases, ‘Whgre seasoning
in the unbarked log is:essential, there are indieations 'thgtv by
enepuraging the attack of minor sap-wood borers immunity ‘frqm

damage by large heartwood horers can be secured.

1 de on dead

he borers of living trees—The general. survey made
’cregs1 of the variety and extent of borer injury ; has yxeldefi the
unexpected information that the living tree is commonly subject to
attack bv insects of the beehole borer type, which damage the

timber wi.thout seriously affecting the vitality of the tree, Rec?gnia

fion of this type of damage permits a correct appreciation of the-
value of empirical methods of seasoning.

ests of Afforestation—A tour was made in September
.19(2?;‘;(‘:111}; Aﬂor];sta{ion Division, U. P. to determ_ine the pgsts of,
-ymmg Acacia arabica, Dalbergia ‘.S'isso‘o, ete, Plantations of th}s tyl_)e:
do not appear to be subject to serious damage excep.t u'nder epidemie
conditions, and.this can be con.trolled by general principles.

. The Parfisites of Secale-nsects and wood-borers—Dr. Waterston’s

| paper deseribing new species of Chgleidoidea parasites on pests of

i
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“ehir, sa), fcom, sundri, efe., was issued after the close of the year as
Indian Forest Record, Volume IX, Part IT. ' .

Insectary—Some 1,200 specimens for the study of miscellaneous
pests have been received in the Insectary during the year. Addi-
tions to the Museum are mainly examples of borer-damage tq
various timbers. .-

2. DivistoNAL FoREsT ENTOMOLOGIST.
(8ee under Burma).
3. SysrEMAaTIc ENTOMOLOGIST.
Dr. M. Cameron, M.D., ete.

The Insect Collection.—~The work in this section has resulted ‘in
the identification and addition of 672 species of insects not previously
represented” in the collection. Forty-three of these species are new
to science, and are represented either by types or cotypes. The

+specialists assisting in identification work are Messrs. Andrewes,
‘Arrow, Blair, Corporaal, Marshall, Fleutiaux, D’Orchymont, Kleine,
Winn Sampson, for Coleopt¢ra ; Morice, Waterston, Rohwer, Friese
for Hymenoptera ; Meyrick for Microlepidoptera ; Fraser for
Odonate ; Brunnetti, Senior "White, Ricardo for Diptera whilst®
promise of assistance is given by M. Esben-Petersen for Neuroptera
and Prof. Silvestri for Isoptera. To these specialists 2,739 -Speci-
mens were despatched during the year, 8f which 1,478 were named
and returned. Dr.”Cemeron in addition fo routine work in sli
groups has given special attention to Rhynchota, and to species of
economic importauce connected with investigations or departmental
enquiries. Mr. Beeson has been wdrking on the Scolytidae.

The accumulation of identified material has necessitated expan-
sion and rearrangement of the collection on a large scale ; for
this purpose over 400 store boxes and 13 twenty drawer cab’inetg
were acquired. In all 7,460 species are now accommodated, including
556 noVelties out of the 672 recorded during the year, but a very
large amount of named duplicates, and an unestimated mass of

" unnamed material remains to be dealt with, when funds are sanec:.
tioned for the purchase of store cabinets., The building up of the
insect collection has made unprecedented progress since the establish-
ment of this section, but future acceleration depends on the continued
regular supply of store cabinets, ' g ‘

' Publication—The majority of the descriptions of new species
have been published by their authors in the entomological literature
of England, France and United States, but arrangements are bein,

made for the issue of systematic work by foreign authors in thg
Records of the Research Institute, e

Beeson, C. F. C. The Beehole Borer of /Teak (Duomitug

ceramicus, Wlk.) Indian
Records,” dian - Forest

r
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Beeson, C. P. C. - Bark beetles of genus Sphaerolrypes,
. Indian Forester. ‘
Beeson, C. F. C. - Recent Work in Forest Entomology,

Proe. Fourth Entomological Meeting,
1921, pages 182-183,
Beeson, C. F. C. ' Notes on the Imperial Entomological
: ' Conference, London, ILoe. cify
pages 383-386.

, Beeéon, C.F C. " The Food Plants of Indian Forest Insects,

Part VI  (Scarcbacidae) Indian
Forester, June 1921, pages 247-252.

Mackenzie, J. M. D. . Some mnotes on forest insect pesis in

Burma, (Indian Forester, Volume
XLVII, pages 309-317).

Burma.

Mr. J. M. D. Mackenzie, Deputy Consérvator of Forests, has been
on special duty in connection with the investigation of the beehole
borer in teak (Duomitus ceramicus, WIk.). From October 17th
1921 to Jahuary 28th, 1922 ; he was attached as Divisional Forest .
Entomologist, Burma, to the Forest Research Institute, Debra Dun,
and from then to the end of the year, he revelrted to the provineial
cadre, and was placed on special duty, attached to the office of the
Chief Conservator of  Forests. On March 2Ist he went to Dehra
Dun to work up the technique of the investigation at the Forest
Research Institute, where there are specialists, collections, and
Iiterature available, :

2, In the course of 5 months field work 1798 beeholes were found
and mostly dated, in 292 trees ; the highest incidence found was 187,

‘and 106.1 beeholes per tree per 100 years in Pyonochgung Res.

N. Toungoo Division, the lowest nil in the W, Salween Division
(Kyundaung Res.) the Prome plantation and 5 year old plantation
in Pile Re¢.,, Katha. The average for all trees analysed. is 31 bee-
holes per tree per 100 years.

3. The data so far collected are insufficient to do more than indi-
cate lines of investigations which may ,yield good results, and much
more work will have to be done before any definite conclusion can
be reached. The effects of fire-protection and admixture with other

. species are matters to be specially looked into in the coming year.

An ypespeetedly low incidence in an Insein plantation with a large
admixture of' other species, indicates that this may afford some
check ; three areas in Pyonochaung Res., N. Toungoo Division, half
a mile away from each other, of which two had been until recently,
fire protected and the other mnot, gave much “the lowest incidence
for the unprotected area, though all three areas shewed approxi-

* mately parallel rises and falls,
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4. The largest trees in any area werg often notieed to be comparg-
tively lightly attacked. In some cases they were fire scarred, and
their size wag fictitious, due to a swollen base ; but the question
whether the actual vigour of such trees ensbles them to stop an
kttack requires looking into.

5. An area of natural forest in Pile Res. Katha,
up to 122 years old were analysed 'shewed two dist
in 1860-70 and one (much the greater) in 1890.
{rend of the curve shews that the degree of
has been steadily increasing from 1840, Gen
Res,, in Bhamo, where younger trees had b
bore this out, but more analyses of na
required.

¥ which trees
inet rises— one
1900, while the genera}
infestation in the area
erally speaking, Okkyi
een formerly analysed,
tural forest trees are

€. Woodpeckers have been found to
eontrol in young plantations up to 15 ¢
their influence declines as the size of
except near the top the birds cannot reach the bore holg or cannot

locate it. This applies to larvae which are ‘nearly full grown :
the effect on the younger stages, (i.c. )

from the egg up to O
i ) 0 QOct
or November) remains to be looked into. oo P ober

The double hol X
the sapwood chamber and one 47 1o §” 0le-—one into

. higher up, into the b e
is typical of a woodpecker’s attack on Duomitus atter October(.) e

a compoplegid near Angitia, was
ently large proportion of Duomitus
further investigation, and. this wil
re to be made, probably in Kathg

be & eons'idera,bl‘e factor in
r 20 years old, after which
the tree becomes such ‘that

7. An ichneumonid 'parasite,
found to have parasitised a suffici
larvae in Katha to be well worth
be taken in hand. Insectaries g
and Tharrawaddy Divisions.

8. A live larva found in February in a tree felled
in Pyinmana Division, died on April 1st indicating that from August
fellings, larvae are probably umable to fmerge as  moths ; there
were indications that November f&llings might not bring’ about
this result, as larvae were found almost fully fed in this month,”

9. Beeholes were found to be numerous in Ca
' {mgu) bhut were Ix}ade_by another species of D
louconatus. They were also - found in Callicarpa macrophyliy
{daung saipya), from which no larvae were obtained, This -tree
is varbenaceous, and very closely allied to teak ; it it proves to be
ax alternative host, its removal from plantations is indicated while
the possibility of using small plantations of the species as tra{) areas
requires investigation, e .

in August,

‘assio. Fistulg
Uomwus, probably

- . , e
10. In the course of analysis, damage by other inseets wag noted

for information and ase on future investigations. At least one Species
of Lamiid (Nupserha % varigbilis, Gahan)- was found to make gallg
in a creeper, Thunbetrgia grandifiora and to pupate in small borings
in teak, yemane and gwe (Gmeling arbores and Soandice sy
fert#) : probably at least 2 other species have similar habits,

k|
et i i d causing swell-
11. lohammaus cervinus (Lamiidae) was foun t §W

i ;l linggll:ng plantations in Tharrawaddy, Katha and Mu DlYlSlOI..lS
mgSagm (Chrysomelidae) was taken from an occluded_ boymﬁ in
;‘harrawaddy and a Caloclytus from a short pupating "ga eiy_
both in teak. Arbelids ( t Arbela tetraonis) were found in teak,
pyingado, yindaik (Dalbergia ‘culirata) and ankchinsa (Diospyros
ehretioides). . B .

v interjectus, Xyleborus submargi-

. Platypus soldius, Xyleborus interjectus,

mtﬁ anflaggleborus 'veiatus (shot-hole borers) were takepw from dead
portions of live teak. : ‘

‘ al teak in natural forest in the Minbu Division dled
lastlgf'easrt:v:;d the only cause to which their death seems to beddze
was defoliation in October—November, and the strain cax};s;et y
putting out a second ecrop of leaves, comb.med_ with the;‘s ortness
of the period during which that crop of foliage can funection.

Cedrela Toona
14, The toon shoot borer was found wherever
(th'i'lt%caga)e had been put into plantations, notably Katha and W.

Salween Divisions.

Central Provinces.

tmen i i ith lac infection was again
xperimental work in connection Wi : ag
ca.rfi}egeon. The dates of swdrming of ‘larvae havg been fairly '
definitely settled for the Raipur division.

' ' . - Middle of July.. ‘
Schleichera trijuga (busum) .. Latter half of January.

Buted ‘frondosd (palas) ete. .. First half of July. |
Zizyphus Jujuba (ber) ... First half of November.

i it i t important that these
enever lac work is ‘undel‘taken it is mos
}Vhen?sis)il; cbe accurately, known. In July 1921 ab?ut 130 kuszg:g
:;i at:: which had been. p'i'uned in August 1920 were anoc;ﬁcege:vs;n
o ood.
he results were not very good.
locally bought. I T i become obvious. The hot
3 e not good have since beco
s lthf ;; %El)g’.slwv:;s ver gsevere ; the brood was poor, numbers of -
EWeat ?}ther insects having died, the brood was cut too early becfausl;
‘:]ﬁ: ‘lsilate of swarming was not ‘aceuratgly knltl)wn.th T{l)e c;ogs ! ;Oto
1v a little more in weight than the broo
lﬁsettﬁzzwaxrsznuary 1922 roughly.2,000 keusum trees, pollar((il;
ed eizg ﬁ‘ebniary 1921, weré inoculated with lﬁc. Tl;e m::tﬁisv;:: o
in June- e again repeated but as the work was i
™ Jmfrg lzlxytet:§2d iﬁ time. It was found that inoculation carrli(jlr
.:1:: z December was a complete failure, m 'e’a,rly Jd anu.algr éa‘éz:;?ng
| ees infected late in January give every sig arix
ms“:lxt:gll);;: 1(flf,’:pnilneJune——JiJ.ly 1922. Such trees are covered-with
a excellent crop in June—July 1922, ‘
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dens€ masses of lac and now appear very promising. The conclus-
ions drawn are :— , )
(1) The dates of swarming must be fairly accurately known.
(2) Brood cut within a fortnight of such dates is likely to give
good results. Inoculation® can go on for .about a week

after the larvae have begun to swarm angd may still give
good results. .

(3) The best results are obtained with brood eut just as the

larvae are about to swarm. In sm;

therefore best to wait until the broo

ing. In large scale work o
~ fortnight earlier.

3. Experjments of a similar nature were cgrr;
- : carried o
(Zizyphus Jujuba), p.alqs, (Buteq frondosa) and ghonl;t (Zoirzlt ;Z:er,
zylopyra) and gave similar results. The guecess obtained W‘;jlf bus
was at first very promising and trees inoculated in November ¢ 1’cook (’){

very well. The larvae spread all over the yo
normally. It has been discovered howivzggtihoom and develop.ed

all scale work it js
rood is aetually swarm-
perations should commence s

this district oceurs in dry places. In such loeglit:
- . . - * Oc ;

x.nent of physzo!oglcal action in the tree after th:lzf)lfg :vltleit(}iommen.cg-‘
iy delayed until May-June. The females, fertiliseq in F %l;é)ermd
Mareh an.d demanding large supplies of food material, do : t e
at thag time and therefore die. It would Seem advis;ble 1? e it
ber for the cold weather crop and maintain the brood duri o rerve
weather on palas. ’ uring the hot

4. Experiments on pollardin
results are so far as follows.

Kusum rmust be pruned one to two ve T <
‘lac, the period depending on the 1oca¥it2rl:s t{‘:f‘)::ml:ﬁ)ciﬂatmn “With
healthy shoots are produced in one year, in others ;[’r:ices Stm]?g
dry places, 1% to 2 years is necessary.  Kusum tl,‘etle) cularly in
dense jungle require clearing and pollarding. It .ig not
sidered definitely proved whether bushy erowneq tree vt oon-
the open give better’ results by pollarding or not, ® growing m

Ber—1t is considered to be definitely
fine strong shoots fit'to be inoculated wi
pollarding. -

Ghont.—No definite results yet,

Palas—No definite results yet but it
- results will be obtained by pollarding one’

The mortality of bison, deer, monkeys,
1921 hot weather in South Chanda Divisi
be interesting to see if the abnormal eas
any resultant /striking after effects on th

. Beyond the annual appearance of
potling further tg.report,

g or pruning were continugd.- The

proved that per produeces

year before inoeulation,
squirrels and birdg jn the

ualties” amongst birds
A h
e forest inseet Dests, @v\u ’

the teak defoliator there iy

S growing in

th lac within' gig months of
seems probable that gdod

on was very high Tt wifg
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CHAPTER VI.
. FOREST CHEMISTRY.

“Central Institute.

The following is a list of the subjects sanctioned for iﬁvestiga‘-
‘tion in the Chemical Branch of the Forest Research Institute during
the period under report :—

1. Gum, Resins, Oleo-resins and Essential Qils.—
(13 General study of essential oils.
 (2) (leneral study of gums, resins, oleo-resins, gum oleo-
) resins and wood oil and natural varnishes.
"2, Misccllaneous Enquiries.— . .
(1) General enquiry into oil seeds and their uses.
(2) Investigation into Indian turpentines.

8. General investigation into the nature and value of dyes obtain-
« able from woods, barks, fruits, flowers and leaves.

A, Essential Oils—During the past year a large number of
essential oils have been examined and the results are briefly sum-
marised below. o : : {

. (1) Pinus - longifolie.—The constitution of sesquiterpene
longifalene I being actively investigated and interesting results have
been obtained. Owing to the difficulty necessarily entailed in an
“investigation of this sort it will prohably be some time before any

eonclusions can be drawn from the experimental data.

Experiments on the synthesis of d-carenc have been continued.

It may be of interest to mention that the presence of d-careme
can be used as a means of determining whether a turpentine is of
Indian origin, i.e., obtained from the oleo-resin of P. lbngifolia.
Advantage was taken of this in an analysis of a simple of .turpentine
sent from Bareilly which had been stated to emanate from America.
1t was conclusively proved to be an Indian turpentine. .

(2) Pinus czcelsa—A sample of the turpenjine from the oleo-
resin of P. excelsa has been thoroughly examined. This turpentine
contains d-d -pinene, d-terpineol, a bicylic sesquiterpene and -
n-undecane. The presence of the last named paraffin hydroearbon is
very interesting. A paper embodying the results of this investi-
gation is in the press. ‘ . o .

(8) Zanihozylum alatum.—The seeds of Z. alatum yield an oil :
eonsisting’ wainly of phellandrene. It is of no commerecial value:
The Forest Research Institute is grateful to Colonel C, R. Johnson
ob Abbottabad for supplying the seeds, ‘ B
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(4) Zanthozylum Budrunge.—The seeds yield an oil consisting.

almost solely of I-sabinene, a terpene not previously found in nature.
A sample of the oil is being valued in England.

(5) Blumea Malcblmii—A quantity of the grass of Blumeg
Malcolmit was distilled at Belgaum in November. The oil was found
to be of considerable interest and consisted essentially of d-carvotana-
cetone and l-tctrahydrocarvone. ‘

(6) ‘Andropogon Jwarancusa—Two samples of this oil have been
examined, one from a grass grown in the Hazara District and one
from a grass grown in Sind. Although botanically the grasses ‘are
identical the two oils are very different in properties. The Hazara

grass yields an oil containing over 70 per cent. of a ketone -

d-piperlito?te (.a ketone al\so present in the oil from Eucalyptus dives).
The constlt'utlon of this ketone was definitely established. The oil
from the Sind grass also contains this ketone but only to the extent

of 44 per cent. It appears to resembles _closely the oil from

G sennaarensﬁs, Chiov. from the Soudan.

. (’Zi ) Cl(zimpkor.——'l‘he experimental work in camphor has been com-
pleted and a paper embodying the results of the investieati
been prepared for publication. ' gation hg.s

(8) Abics Pindrow, Spach.~—A sample of the oil from the leaves

of Abies Pindrow, Spach was received from Colonel C. R, -Johnson

of Abbottabad: The oil consists mainly of d-. and B. Pinene, A
paper giving the results of this investigation was’ issuéd aftél: the
close of the year.

Fized oils—The oils and fats from seeds of the i .
been examined :—Chlorozylon Swietenia, Calophyllumfo%};?zrtﬁnl:tze
Shorea robusta, Mimusops Elengi, Garcinia Cambogla. A Pa ett
embodying the results of this investigation was issued after the cllz)se
of the year, ' .

Vegetable Dyestuffs—The experiments on. the synthesig “of
morindone were not successful but some new derivatives of anthra-
quinone were prepared and the results have been published.

The experimehts' on rottlerin have been suspended owing to the .

pressure of other work.’

Medical Plant Producis—The experiments on the al;alysis of
various samples of  Ariemisia marjtime from Kashmir have been
completed and appear to indicate that. it would be profitable to uge
the Kashmir plant as a source of santonin, The results of an analysig

“made in London by Professor ‘Greenish ‘have confirmed the Dehrg

figures. .

Miscellaneous.—The usual number of routihe analyses for Foi-est

Officers have been made and do not call for comment.

5% At the present time the machinery for the commereia] valuati
of any products prepared in these laboratories is most deg;?z?

Qwing to the kindness of Professor W, H, Perkin, F BBy of the

.

81

o . l
*‘University of Oxfora a number of essential oils have been valued but

unless the procedure is officially recognised it obviously c#mnot prove
satisfactory. The Imperial Institute has not been made use of as

_ it has always in the past proved useless.

Mr. Gopal Rau visited Belgaum in November and distilled a
quantity of the oil from Blwmea Malcolmii. The Forest Chemist
visited Madras in February and attended the meeting of the Science
Congress. : . ’

A complete record of the analytical work done in the Laboratory
has been maintained. (

The Branch has received the greatest assistance both from other
Research Officers i the -Institute and from the Forest Officers of the

-Department. The Forest.Chemist wishes to thank them as without

their cordial help progress would be very much hindered ; he wishes
and specially to express his thanks to Mr. Robertson, Officer-in-Charge,
Minor Forest Products, without whose able assistance mueh work

could not have been undertaken.
The Laboratory equipment has been muc}f improved during the

year.
- . .
. ‘CHAPTER VII.
Forest PuUBLICATIONS.
.) ' . ' ) ) ' 4
- ’ - Title. ' , Author, . Date of issue,
X
FOREST BECORDS.
, Issued, v o !
1| Report on Lac and Shellac . . | H. A.F. Lindsay and | May 1921,
o oo C. M. Harlow. .

g

2 | Note on the Regenpration of Sal | R. 8. Hole . .| July 1921.
Forests. ' : ’

3 { Note on the Beehole Borer of Teak C.F.C. Beeson . December 1821.
: ‘ ”

‘

. 4 | Notes on Artificial Regeneration | E. QK Shebbeare; | Junuary 1022.

in Bengal. A, . Glasson,
. ‘ | L.E. 8. Teafue and
' In Press. - iP. T. Russell,
6 | The Easential Oil from the leaves | J. L. Simonsen . | (Tssued in Jume
of Abies Pindrow, Spach. C ' 1922.) ‘
6| Note on Chalcidoides . . .| J. Waterston . . | (Tesued in
. . , . August 1922.)
\ \ = ,
1AFRID "
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11
13
13

4

15

16

17
‘18

19

.

21

22

28
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Title.

i
k

Author,

Date of issue,

Results of Antiseptic Treatment
of Sleepers.

Notes on Oils and Fats from the
Seeds of Indian Forest Trees.

Note on the Constituents of some
Indian Essential Oils.

ForrsT BULLETINS.
Tssued.
Note on Weights of Seeds .
Note on Haldu (Adina cordif'olia)'.
Note on Odina Wodier

A

Note on Semal or Cutton Wood
(Bombaz malabaricum).

Notle on Raté of Growth of Bengal
Sal.

Note on the Miscellaneous . Forests
of the Kumaon Bhabar.

In Press,

“Volume Tables an&' Form Factors

for Sal.

Note on Kindal (Terminalia pani-
culata).

Note on Thingan (Hopea odorata).
Note on Gurjun or « Kanyin ”
Note on Classification of Thinn~

ings.
Note on an Investigation of certain

factors concernirg the Resin tapp- |

ing industry in Pinus longifolsa,
Oraze Pvnucu;oxs.
* Tssued.

Code for the Collection and Tabul-
ation of Statistical Data.

Code for the Collection and Tabule
ation of Statistical Data. Appen-
dices. :

Progress- Report of the Forest
College, Dehra Dun, for 1920-21.

R. 8. Pearson . .
L4

Gopal Rau a:nd J. L,
Simonsen.

J. L. Simonseﬁ and

Gopal Rau.

S. H. Howard . .
C.E.C. Cox ..
Do. © . .,
Do.

S. H. H\oward .

E. A. Smythies

S. H. Howard

R. 8. Pearson

A. Rodger ’:.
W. A. Robertson

H. G. Champlon. .

N

S H. Howard .

Do. . .

\
i

+ (Tssued in Aug-

| ust 1922,)

ember 1922.)

(Tssued in Nov-
ember 1922.)

April 1921,
Septembar 1921,
Do.

Do.

Do.

Do.

* (ISSUéd in May

1022.)
/
(In final print.)

(Issued in Octo-

ber 1922.)

(Tssued in  Nov-

ember 1922,)
Do.

July 1921,
: ’Do.

December 1921.

~

2
ooty

{Issued in Sept- ‘

"1339.)

—_ » Title. ‘ Author., Date of issue.
In Press.
26 | Progress Report of Forest Research e (Issued in June
Work in India, 1920-21. ' 1922.) N
26 | Flora of the Andamans . | C.E. Parkinson . caasen

27 | Mechanical, Physical and Structural | L, N, Seaman . . (Issﬁed in Sept-
Properties of Wood Grown in ember 1922,
India, Project No. 1.

28 | Note on the methods of preparing | R. Bourne ses | (In final print.)
volume and money yield tables of . _
teak woods and volume and form ‘
factor tables for teak trees, :
‘ N

Contributed to Periodicals.

(1) Note ori®the Essential Oil from the leaves of Skimmia Laure- -
ola, by J. L. Simonsen. (Journ. Soe. Chem. 1921 XL 126.)

(2) Syn};hesis of 1: 6-Dihydroxy-2-Methyl Anthraquinone, by,
J. L. Simonsen and M. Gopal Rau. (Trans. Chem. Soe, 1921. 119.
) ' ) 3

" (3) The Essential Oil from And;'opogon ,Jz;)'arancusa,. Jones, and
the Constitution of Pipetitone, by J. L. Simonsen (Trans. Chem. S‘gc.
1921. 119. 1644.) , ‘ Co

(4) Santonin, by J. L. Simonsen. (Journ. Ind. Industries and
Labour, 1921, 1. Pt. 4.) : ‘

Burma.

'

In addition to the Burma Forest Bulletins mentioned in last

years reports the following have been published. .

No. 4. Extracts from the Silvicultural Section of Divisional
Annual Reports, 1920-21. ‘
No. 5. Note on a short tour in Northern Bengal.
L

« United Provinces.

The *¢ Forest Pocket Book ’’ was published during the year and

| a reprint of Mr. Benskin’s *“ Afforestation in the United Provinees *”

is in the press. A certain amount of miscellaneous literature has
beed supplied to newspapers and periodicals. :
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APPENDIX 1.

Administration Report of the Forést Research Institute and
Co\llege for the year 1921-22 (1st April 1921 to 31st March 1922).

Administration.—The post of President, Forest Research Inét_itute

and College was held by.Mr. W. F. Perr
of Forests throughout the year,

The names of the officers w
branches are given below s

ée, C.LLE., Chief Conservator

ho held charge of the various

Branch of Forest
Research Institute,

MoOXTHE aND DATE,

Silviculture

v

Forest Botany
" Forest Economy , .

Forest Zoology

)

Forest Chemistry -

.

.| st April 1921 .

From To

Name of Officer
in charge of branch.

v

17th  February
922,

'
.

1%132_. February | 31st March 1922

Ist April 1921 . {315t March 1922

Let April 1921 . | 81t March 1922

i -

\,

st April 1921 . | 815t March 1922

st Apml 1921 . | 31st March 19922

Mr. 8. H. Howard, B.A.,
Deputy Congervator of
Foregts, Ulllftei Provin-
ces, ,

M. H. Trotter, M.C.,

" Deputy Conservator of

Forests, Burma.

Mr. R. 8, Hole, C.ILE,,
F.CH, FLS, VES,
Conservator of Forests,

* India list,

Mr. R, 8. Peavson, C.LB.,
F.L.8., Officiating Con-
sexvator of  Forests,
Bombay.

o

Mr, 0. F. C. son,
N, h R
Deputy Conservator of
Forests, Punjab, |

Dr. J. L. ‘Shionsen,
D. 8¢, B.IC., F,A.8.B,

and Pearson’ to
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APPENDIX‘-II.
Financial.
The expenditu,re 6f the past two years 18 compa.red below ;—
l & EXPERDITURE DURING
THE YEAR.
1921.22 | Difference
— L | | o
Joly 1920 | MEAPEL 1,
to Mareh | g)54 March
1921). 1922).
" | Ea Bs. Re.
i and Plant - - |' 26908 L1L4AT7 | +84,511
res, Tools an " oees
AVI Stor.(-!s‘;i _ 0“& . o Co asse|  esa - 5,08
AVIL Building, N v 81,626 69,089 87,643
AIX Miscellameoud = ¢ .t

15,641 57,000 | +41,449

Bla Conm‘vmtorl . 99,344 1,84,863 | +85,618

sae

Superior Officers . . |
Bis Bope ot Establish- | . 88791  8364f — 15

o {
BIo Subordinate Foregt and Dep!

Siei?t. + blishment i . 84,081 68,672 + 24,591
Bld g0 Toe = - ’ 22500 |  + 9,254
Ble Daputation and Special Allowsuces . 18,246 o ’
I \ . e rovisi 995 | —4 — 999
o dearness of : provisions . ‘
BI Compehsation for destr ‘ ;
: : 19,087 31,095 +12,008
: I T)‘&'e-uing AHW&PO& ST e sy » ‘ 3 0
BIT Travel : 25,088 44561 | +19,823
BILI Contingenciés e -
. * ] ’
TorAL - s 2,71,996 } 589,468 | +817,473
The inorease_under AVI. is due to the purchase of machinery
e 1B

‘ . h consequent on its expansion, \
for the @onomc Br?;;: AVILis due to the electric installation in the
. The mcrﬁabes‘z; the. Economic Branch, additions and repairs t6 the
Woogl onrk% tl?f; Economic. Branch,..construction of a motor qheq'at
golg;w%f \an 4 for rmaking certain alterations to the Botanical
G y sVLU ey e ! ' L . :
Muse bmldmj under AIX is due to larger expenditure having been
s The Increa :ments by the Forest Economist and to the purchase
mhmgﬁém for the Forest Chemist. L .-
of more Chemic® under Bla is due o the promotion of Messrs. Hole
. The moreﬁ%e Jlass of Conservators. S

] . 1. BIb is due to the appoiniment of Experts
. The increase ng&aﬁm'in‘m‘ various . branches of the Institute,
aad Upper, Grade / g R

N

‘
'
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The decrease under Blc is nominal and requires no explanation,

The increase under BI4 is due to the figures of 1920.51 represent-

ing 9 months against 12 months f - i
ing 9 months against 8 for 1921-22 and to the appointment

The increase under Ble is due to the payme

| . . t

of Systematic Botanist and Upper Grade ng’ista’;t: ' fgl“l t}i2au§1vga:§e
instead of for a shorter period in the previous year. e

The decrea der BI7 i iti i
dearm prov:si‘; i"l)lrtlls‘er I/ is due to the abolition , of compensation for

i

The increase under BII is due t.o extensi uri
Officers owing to the expansion of the Instii;ultlt,:.1 e touring. of Rescarch
{

Thé increase under BIII is due to th . “baok
of certain German works of reference for th: (131111:;]11?5:1 I(;f‘alll):ﬁk numbers

‘

W. F. PERREE,

President,
Forest Research Institute and College.

I.~TIMBEB  AND

. II—TIMBER AND

IIT.=DRIFT AND

IV.—~Revaxve rrox

V. —~M1sCELLANR~

(378 5]
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APPENDIX III
Annual Form No. 24.

ForesT DepARTMENT, IxD1s, Fomkst RESEAROH Insrrrure Divigions,
Summary of Revenue of the diflerent Divisinns during 1921-22.

BopeRT Heans,

President. -

Silvicalturist.

Forest
Botanist.

Forest
Zoologist.

Forest

Economist.

.

Forest

Chemist,

\
ToTAL.

0]

REVENUE.

OTHER PRODUCE
SEMOVED FEOM |
THE TFOREST BY

GOVEENMENT AG- |.

ENCY—

a) Timber *
) Firewood and
charcoal.

(c) Bamboos

@ Sandal-wood .

{s) Grags and other|
minor pro-

@

@

(8

®

@

@) .

Rs, a. B

Rs.

A, P,

Rs. A,

P.

Re, 4.

Be. a2,

. _duce.
Totar I

OTHER PEODUCE
BEMOVED FROM
THE FOREST BY
CONSUMERS OB
PURCHASERS =
(a) Timber .
(5) Pirewood and,
<" chgreoal.
(c) Bamboos /.
(d) Grazing and
fodder grass,
(¢) Other minor
roduce.
(/) Other items ",

(g) Commutation

Torar 11

WALE WO0OD AND
CONFISCATED FOB-

R8T PRODUCN,

Toms JIIT .

FORBSTS Nor

MANLGED BY GOV

ERNMENT—

(a) Duty onforel
timber ‘an
other forests

. ‘produce,
{5) Revenus from
e B
eata,
TomaL IV,

ovs— '
() Fines and for-
feitures,

&) Orter souroes

16,081 15 6

0

810 8

oo

38 71
wnrn e

Toryn V. o

e

TorTAL

RavENTUE,

16,651 15 6

0

83105

[

7

189

18014 2 7

v~
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Annual Form No. 24 —contd.

" Forzsr Drrarrveyr, Inpia, Formst ResearcH ‘INsTITUTS DIVISIONS
Summary of Révenue of the different Divisions during 1921-29.

'

BupgBT HEADS,

President.

Bilvioulturists,

Forest
Botanist,

|

Forest

Zoologist.

Forest
Economist,

Forest

®

@

3

@

(5)-

6) .

Chemist,

6]

EXPENDITURE,

A ~Comservancy and
Works,

L—-TiMBER -AND
OTHEE PRODUCE
REMOVED FROM |
THRE YORESFS BY |
GOVERNKENT s
AGRNOXY—
(o) Timber ,
(3) Firewood and

charooal,
{o) Bamboos .
(@) Sandal-wood .

{¢) Grass and other
minor prodnce

Rs. 4. P,

Ra, a. »,

"

Re. 4,

P,

Re. a. =

Rs,

A,

P,

ToTsL,

————

«(8

—————— e

Bs, 4. 2

Torar A. I .

I1.~TiMBER AND
OTEER PRODUCE
BEMOVED FROM
THE JFORRET BY
CONSUMERS  OR.
PUBCHASERS~

Torar A, IT

III.~Dzrirr  axD
WAIP WOOD AND
OCONPISOATED
FOREST PRODUOR—|

Torar A, IIT

.8

 ¥ROM FOREST NOT
MANAGED BY
GOVERSMENT~

© e i |
0!
berag% other &
torelt pro-

)y Revenne from
shared and
peivate forests

e

Toran A IV .

ED FOREST AND

,lnn'nowns
IN FORBSTS Mi
e3p 3Y Govs x-
KERTe=

Tﬂu‘. V.

o
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Axnual Form No. 24—cond.

Forsst Depaeruent, INvia, Forusr Resparce INstiTutE Divisions.
Summary of Ezpenditure of the different Divisions during 1921-)2

Buperr Heaps.
.

e e

@®

*:

Pregident.

@

¥1,~L1ve-SrocK,
SronEes, TOOLS AND

PravT—

{a) Pur:ihase of
(b) Feed and keep

of
tools

of cattle.
(¢) Purchase

stores,

and plant.

' Torsl A. VI

.

VH.~COMMUNIOA-
‘rjoxs aXp BUILD-

INGS~=

() Roads  and

bridges.
+ ®(b) Buildings

{¢) Other works .
Torar A, VII .
VII*—O0ReANIZA-

TI0N,IMPROVEMENT)
EXTENSION

AXD
o2 FormeTs —

Q;) Demarcation .

(b) Cost of Forest
Settlements ;
compensation
for land and

2,152 5 0

8ylviculturist.

Forest
Botanist. J

Forest
Zoologist.

Forest

i

Forest

. ToTat,

@

@

o

()

4}

®4

1,325 1 6

1,214

Rs. A P,

510

1843313 3

62468 1 8

Re. a. 2,

7823 0

5

Bs. & B,

LlL41611 3

2152 5 0

1325 1 8

1,214 610

16433 13 3

7,82 0

1,113,416 11 8

s

6210 9 3
301 17

\

o

239 5 9

6,601 10 10

20 5 9

(4) Working plans|

(¢) Sowing and

lanting.

(a) Law Char

 (5) Other Oharges
Torar A.1X .

TOrsL A.—CoNSRE-
YANCY AXD WORKS.

B.~ESTABLISH-
MENTS.

£, ~S\LARIRE—
C’Ullﬂ‘ll'ml‘l

(a)

R (b) Supel'ig!' Officers

Voted .

(¢) Subordinate
forest  and
8t eutabe
(4) Offios _ ostab-
lishments.

from fire.
@) Other Works ..

Torar A, VIII .

IX-MI8CBLLANEOUS
ges.

o

877415 7

a4t 1411

3,356 18

81

0,088 15 ©

377418 7

4,428 14 11

Ll
|
=
o
©

3,368 186

LN -

38795 6.1

66,008'18 9

13,528 156 |

574 0 5

19,700 12

o

1,193 7 4

7

1,678 11 7

T

15750 0 0
8400 0 0

12,160 63

v

14076 1 4
8,240 0 0

859 0 &

2000 o0
6858 8
6480 0 O

738448 ®

25.053’ 14
3,900 o0
2208 0

0,365 3

fl ’

199% & 3
%Wiﬂﬁ
572 0.8
985 12 11

17,778 15 10

15901 9
5,954 8

6,618 8

1

7

¥
o700 5 8
15633 9 9
28,0513 ¢
3,98 13 11

sa,0l2 810

L1FRII
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APPENDIX III—concid. APPENDIX 1V.

Annual Form No. 24—concld. : ‘ Annual Form No. 27.
Forrsr DEPARTMENT, Inp1a, Forrst ResearcE INsTiTuTE DIvisios. Foresr DrparTMENT, IND1A, Forkst REsEarcH INsTiTUTE.
e —— _l?ﬁrzzmary o Bependiture of the diferent Divivions during 1981-23. Oz;tstandinyc and Liabilitses on account of Cumbractors and Disbursers for the Forest
Bupaxt HEADS, President, Sylviculturist. [Forcst Botanist. |Forest Zoologist. EcoFr?g;lsitst. Forest Chemist, ToraL. : yea'r 1921-22.
o @ &) ® ®) ) 4] (®) DrrpixryExr DEBTOB. . DEPARTMENT CREDITOR, Biraxos Dug,
B.-ESTABLISII. Rs. A. P Rs, 4. ». ‘R8. A, 2. Rs, a. ». Rs. a. P Rs. 4, ». Rs. a, 2. L in
MENT - contd. \ g Payment, To Depart- | Deport
—contd. . ayments . o Depart- - .
SALARIES—eon , Divisions. | opening m;‘]‘)ll‘ll:lo:nd- Total O;pﬂ:‘lng mads during Total. ment (Out- | ment g
() Deputationandl 3,200 0 0| 2841 1 2| 4500 5 2| 4523 5 4| 9200 9 9 12510 3| 2340915 8 balanee. | "ok done balance. yeaT, standings).  (Lisbili. |
spccial  allow- during he ties). 2
ances. 4 year. ;
(f) Grain eompen- 300 e -7 10 -410 .
sation  allow- , p— . ) )
nees, - N () 8] ) 10
“TomsiB.L .| #7808 6 3| 2098 31| M7l 6 0 46,830 5 6| ,4210: 1 6| 27,097 10 1| 82648415 8 m @ ®) “ ¢ ® i) e ¢ @ 0o
I1.~TRAVELLING ‘
A OBR,~ . ,
(a')"'g.;‘g;v;:ors . 108 8 o &L 3 0 1558 0 0 3439 11 0 Rs. 4. 2. Rs. 4. 2 Bs. A.P. |Rs a2 Rs. a. P, Rs. A. P | Re. a. ?2. | Ra. 4. Bl
(b) Superior Officers 108 0 25 14 ¢ 386 11 0 2917 3 0 1,795 9 8 1,381 1 0 19,022 15 2 Belvi i w | ussn 3' 14648 11 S| 9387 9 13,794 8 8 1478011 0§ 131 15 9 *
(e)I Su\;ordidmge . 1,055 6 8 656 10 6 19 2 0 1631 8 '3 ’ ’ ' ‘
h (3 .
eg{:‘?li;’?men‘go : TForest Botanist s 4276 6 6 4276 6 8{140818 3618 8 2 602 8 8! 750 8 ¢
(d) Office establishe 37 7 3 897 3 1 280 4 6 762 010 4,135 13 6 469 410 7,001 210 . 7 - N .
ments. , / Forest Zoologiss] e | 1L03114 2| 1,021 14 2] 36441 | 11,26 1| 118410 2] 62212 0
Toa B.IL .. 1,438 7 3 3,409 2 5 1,477 2 8 476410 6 18048 [ 8 1,880 710 | 31,00 o 2 ‘
HI.—CoxrinaEx- ' Yorest Eeono-| . 49 8 2| 481 8 388841 24300 2 6| 28 6 7|oame 5] .
CIES, mist. . | \
(«) Stationery . 13 8¢ 135156 0 340 35411 0 537 6)
1)) Cnrri:lx:t:i of 308 7 3 200 512 8 0 512 0 6 469 9 0 1,848 o " Porest Chemist - sill 1 § 5111 1 3| 9128 5281 4] 5376 1 0 ssi1s 0f ..
tenls  an re-
cords. i , .
‘C)tgit“\:_m' rates and I,OQO.. 01 4 0 0 2,%6 5 2 e 3302 5 3 Torax e 60539 0 4 60,530 0 4{6,273 41 58,348 2 4 6462 6 5408113 1
(d) Pay of police " e ) _
guards. |
() Official postage. 617 15 7 22011 3 330 1 9 402 7 8 020 8 8 252 8 9 2743 2 1 : : !
-’ ! -
(f) Sundries and | 21,330 0 9 501 5 6 1,08612 3| - 417 8 5 8402 1 10 1,568 1 1| 36083 181 '
'I‘];:lephone . i R
charges. i .
_Cc:impensﬁtionf for o " o e . . M. N‘ GUPTA’
earness of pro- . N . . .
visions, ’ Asssstant Accounts Officer. .
Torau B. III ... | 22940 0 & L22¢ 0 0 2,408 13 0 50651111 | 1054410 9 2,287 1510 | 44561 8 1) T
Torar B.—Esran- | 6L8811211 ] - 31510 6 4| 51,147 6 0| 55060 11 11 1,70,605 13 10 | 31,245 1 9. 408141 3 9 . - CALCUTTA ;
LISEMENT,
G T 74410 15 4| 37,281 5 0| 54008 1 4 3 s 2 ' A
noxn Torit o , 4,008 1 75451 8 5| 2,809,050 5 58,283 14 4| 5,909,467 15 4 The 29nd Asgust 1922
SvzrLus oxDxrrcite| —57,768 12 10 | —36,905 5 9| - 54,015 611 ] 76,447 0 2!—280,112 14 7 —~5124 4 6 [—571,453 12 9
L] . ’ . . . . E ‘
Carcurra ; M. N. GUPTA, . Certified that the totals of this form as printed in the Forest College and Forest Research
The 22nd August 1928. Assistant Aceounts Officer. Institute Reports for 1921-22 when added together agree with those en_tered' in glhe Forms _for
the combined offices as supplied by the Accountant General, Central Revenues, lmder Article

Certified that the totals of this form as printed in Forest College and Forest Research
Institnte Reports for 1021-22 when added together agree with those entered in the forms for
the combined oflces as supplied by the Accountant General, Central Revenues, under
Article 78 (¢7) of the Forest Dcepartment Code. , o
‘ W. F. PERREE,

President,
Forest Reséarch Institute and College.

<78, (¢5) of the Forest Department Cod_e.

" W. F. PERREE,
: President,
Forest Research Institute and College,
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oo - APPENDIX V—contd.
APPENDIX V.

IIT.—PAMPHLETS—contd.
List of Fore.! Publications issued since the creation of the Forest Research (o cIl’mF': o
) . ‘ xelusive o
Institute, Dehra Dun. packing,
postage, ete.),
BRs. A P
T.~BurLeting (OrLp SERIES). 9. The Attack of the Bark-Bokine Beetle in the Coniferous
Price Torests in the Simla Catchment Area, by E. P.
(exclusive of Stebbing 0 8 0O
packing, 3—A Glossary of Forest Technical Terms for use in
postage, ete.). Indian Forestry, by A. M. F. Caccia. (Revised and
Rs. A P. issued as Bulletin No. 4, New Semes) (Out of .
1.—Note on the Bee-Hole Bore ¢ i rms . rint) 0 0
E. P Qtel(;bmu H?})“t (f)‘lf ]hr(:;t)rreak in Buma, by 0 4 0 4-——\Igue on Lac and Lac Cultlvatxon by D. N. Avasia. :
2.—Note on the Quetta Borer (. Folesthe® s*mtus) by the (Oat of print) .. : 0020
\ same author. (Out of print) 0 8 0 5.—Notes on Sal in Bengal by A L McIntlre (Out of
3.—Note on the Chilgoza (Pinus Gerardiana) Bark Boun“' print) . 0-4 0
Beetles of Zhob, Baluchistan, hy the same author. 6.—Note on F‘orest Reservatlon in Burma in the Interests :
(Out of print) 08 0 of an Endangered Water-Supply, by A. Rodger . 10 0
4—Ficus elastica : its natural nmwth and artificial pxo- 7.~Note on Andaman Marble Wood or Zebra Wood |
pagation, with a descrlptlon of the method of tapping = (Diospyros Kurzii, Hiern.}, by R. S. Troup .. 0 4 0
the tree and of the preparation ol ils rubber for the . 8.—Note on the Collection of Statistical Data relating to
market, by E. M. Coventry 012 0 the prinecipal Indlan Species, by A. M. F. Caccia . 010 0
5—Notes on a Visit to some European Schools of Forestrv, 9.—Tables showing the Progress in Working-Plans in the
by Stebbing. (Out of print) 9 0 0 Provinces outside the Madras and Bombay Presi-
6.—~Memorandum on Mechanical Tests of some Indian dencies up to 31st December 1908, by the same
Timbers, by W. H. Fveorett . 0 2 o author 010 0
7.—Nole on the Chilgoza Torests of Zhob and the Takht-i- 10.—Note on Burmese Lesa WOOd (Lag erstroemm tomen-
Suliman, by E. P. Stebbing. (Out of print) 012 0 tosa, Presl), by R, §. Troup 020
8.—Note on the Tife-History of Haoplocerambye spinicornis 11.—Note on Carallia Wood (Carallia mteg ermma, DC )’
(The Singbhum Sal Borer), by the same author 0 9 0 by the same. author 0 . 28
9.-—Note on the Influence of Forests on the Storage and 12~—Note on_ Petwun or Trmcumah WOOd (Berma .
Regulation of the Water-Supply, by S. Eardley- 13. NAtmmomlla, Roxb.), by the same author 040
Wilmot - N 4 10 0 -—Ngte on JBurmese bIn Wood (Dipterocarpus tuber—
10.—Note on the Duk1 Fig-Tree Borer of Baluchistan. 14. Nculatus, R xb.), )yd the sal)ne author .. 160
(Batocera rubus), by E. P. Stebhing. (Out of print) 070 Note on urm}all Padauk (Ptzrocarpus macrocarpus,
11. —On Some Assam Sal (Shorea robusta) Insect Pests, 15. NKurz), hbyPt e same guthor . 1-0 0‘
by the same author C N > 110 0 —Note on the Preservation of Bamboos from the attdeks
(éf; glﬁe Bamboo Beetle or “ Shot-Borer,” by E. P. !
—LEAFLE] g 0
, I1.—LEAFLETS. 16.—Note on the Best Season for Coppme Felhqgs of Te
1—The Sal Bark-Borer (Sphoerotrypes siwalikensis, Teak (Tectona grandis), by R. 8. Hole .. T 0 4 0
Steb.), by E. P. Stebbing. (Out of print) 04 0 .
2.—The Teak Defoliator (Hybloea puera, Cram.), by the IV-—-BULLE'H'NS (New SERIES)
same author. (Out of print) 0 2 0 ) )
3.—The Teak Leaf Skeletoniser (Pymusta ma(‘hoemhs, 1.—Note on Calovimetric Tests of some Indian Woods, by.
Wik.), by the same author. (Out of print) .. 0 2 0 Puran Sidgh 6'2 0
4—The Larger ~Deodar Bark-Bover (Scolytus, major, 2—Memorandum on Teak Pla.ntatxons m Burma, by L
Steh.), by Fhe same author. (OQut of print) . 0 4 0 F. A. Leete: . 010 O
B8.—The Blue Pine “ Polygraphus” Bark-Borer (Poly- '8.—Note on the Relatlve Streng‘ch of Natural and Plantar
graphus, major, Steh.}, by the same author. (Out tion-Grown Teak in Burma, by R. 8. Pearson” .. 0 40
of print) . . 030 4.—Second Editjon of the Glossary of Technical Terms for
. « use in Indian Forestry, by A M. F. Caccia, revised
TIT - PAMPHLETS. by R. S. Troup.. 9 6 0
1--Note on Utilization of Khair Forests in Eastern Bengal b §—The Blue Pine Tomieus Bgrk-Borer (Zomicus 1o
and Assam, by Puran Singh. (Out of print) 0 40 Ribbentroppi), by E. P Stebbmg\ . w020
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APPENDIX V—contd.

IV.—BuLLeTINS (NEW SERIES)—conid,

Price
! (exclusive of
packing,
postage, ete.).
Rs. a. P
6.—Memorandum on the Oil-Value of Sandalwood, by
. Puran Singh .. 020
7.—Note on the Chemistry and Txade Forms of Lac, by the
same author . 030
8. —Note on some (ermination Teﬁts with Sal %eed,
(Shorea robusta), by R. S. Troup...... 020
9.—Note on Resm-Value of Podophyllum Emodi and the
hest season for collecting it. by Puran Singh . 01 3
10.—Note on the Bark-Boring Beetle attack in the Conlfer-
ous Forests of the Simla Catchment Area, 1907—1911,
by R. S. Hole .. 0 3 0
11.—A Further Note on some Casuarma Tnse(-t Pests of
Madras, by V. Subramania Iyer 014 0
12.—Note on the Bark-Eating and Root- Borm«r Beetles of
Babul (Acacia arabica), by E. P. Stebbing .. 0 4 0
13.—Note on Ligno Protector as a possible means of prevent-
ing timber from splitting while seasoning, by
R. 8. Pearson .. 05 0
14.—A Further Note on the Relative Strenﬂth of Natural and
Plantation-Grown Teak in Burma, by the same author 0 30
15.—Note on the Technical Properties of Timber with special
reference to Cedrela Toona wood while seasoning, by
the same author .. . .. 0 30
“16~Note on Gumhar (Gmelina arborea "Roxb. ), by
A. Rodger 0 3 ¢
17.—Note on Bija Sal or Vemral ( Pferocarpue Mareupmm
Roxh.), by the same author .. 0 4 0
18.~—Note on Sain or Saj ( Terminalia tomentosa W. and A. ), ,
by the same author 005 0
19.—Note on Benteak or Nana Wood (Laqerstroemm lancea-
lata, Wall.), by the same author 0 3 ¢
20.—Note on Sandan (Ougeinia, dalberqzmdes Benth ), by
the same author .. 0 3 0
21—Note on Dhaura Bakli {Anoyg Jezssus latzfolm, Wall. ), ‘
by the same author 0 4 0
22.—Note on the Causes and Eﬁects of the DlOllO‘ht of 1907
and 1908 on the Sal Forests of the United Provinces,
by R. 8. Troup .. 05 0
23.—Note on the Preparation of Tndian Forest Floras and
Descriptive Lists, by R. 8. Hole 0 4 ¢
24.—Note on Turpentmes of Pinus Khasya, Tmus Merkusn
and Pinus excelsa, by Puran Singh 0 2 0
25.—Development of the Culms of Grasses, by R S. Hole .. 02 0
26.—Note on the Resin Industry in Kumaun, by
E. A. Symthies .. 14 0
27—Note on Blackwood (Dalbergm latzfoha, Roxb), by
' . E. Benskin 0 4 ¢
28.—Note on Dhauri (Lagerstroemm parmﬂom, Roxb.), by
the same author . 0 4 0
29.—Note on Sundri Timber (Hant;era mmor, Lam.), by
R. 8. Pearson ., | ve .o .. 0 3 ¢
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APPENDIX Vawcontd..

IV~—~BoLiemns (New Smnms)—-concld.

Price
(exclusive of
Fioge, o)
postage, ete.).
Rg 4. »
30.—-The Compilation of Girth Increments from Sample Plot
Measurements, by R. S, Troup 0 20
31.~—Note on Indian Sumach (Rhus 00tmus, Lmn ), by
Puran Singh 0 20
32.—Note on the Burma Myrabolans or “ Panga frmts » as
a Tanning Material, by Puran Singh . 010
33.—~Note on an Enquiry by the Government of India mto
the Relation between Forests and Atmospheric and
Soil Moisture in India, by M. Hill . 100
34.—Note on Red Sanders (Pterocarpus sautalmus, Linn. £, ), .
by T. A. Whitehead 0 90
35. -—-Note on Babul (4cacia arabzca, leld ), by
J. D. Maitland-Kirwan 050
36.—Note on Kokan or Lampatm Txmber (Duabanga
sonneratioides, Ham.), by R. S. Pearson -0 3,0
37~—Note on the Contraction and Warping which takes plaee
in Pinus longifolin timber while seasoning, by the :
same author 011 @
38.—The Coustruction of Calcareous Opereula by Longxcorn
TLarve of the Group Cerambycini (Coleoptera,
Cerambyeide), by C.'F. C. Beeson “ .03 ¢
39.—Note on Hollong Timber (Dipterocarpus pilosus, Roxb. ), \
by R. 8. Pearson .. ~ .~ 0 4 0
40.—Note on Pyinma, Ajhar or Jaml Wood ( Lagerstroemm
Flios-Reginae, Retz.), by the same author 0 6 0
41.~Note on Wejglhe of Seeds, by S. H. Howard . 0 309
42~Note on Haldu (Adina cordzfolw, Hook, f.), by
C. E. C. Cox . . 0 B ¢
43\—Note on Odina Wodeer, Roxb., by the same author i 0 8 ¢
44 —Note on Semasl or Cotton Wood by the same author .. *0 10 0
45.—Note on the Miscallaneous Forests of the Kumaon '
Bhabar, by E. A. Smythies .. 10 0;
46.—Rgte of Growth %f Bengal Sal (Shores robusta)” '
' 1 Quality, by 8. H. Hovard 10 0
47.—Volume Tables and Form Factors for Sal (Shorea
. . _robusta), by the same author .. “ee- 0 8 0
48.—Note on Kindal or Hongal ( Termmalm pamculata, :
W. and A}, by R. B, Pearson ° 060
49.—Noie on Thingan (Hopea odomta, Roxb.), by A, Rodger 070
50.—Note on Qurjun or Kanyin compiled by W. A.
) Rohertson .. e .. 0 4 0
V-—-Fomm Recoros. *
Val. I, Part J1.—A Note on the Lac Insect (Tachardm
s lacea), its Life Hlstory, Prop ‘
. and Collection, by B, P, a%
(Out of print) 140
Pari I1—A Preliminary Note on the Development ‘
of the Sal in Volume and in Money .
Value, by A. M. F. Cacoia. (Out
Of p“”t) .« KR e l 4 0
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APPENDIX V—contd. APPENDIX Vecontd.
V.—Forst RECORDS—contd. . ¥ —~Romsr Beocnes—eonld, . TP fon
Price RICH
(exclusive of , ‘(exclusive of
packing, : packing,
postage, ete.). _ porsstlg.ge,A eti )
‘Rs. A. P. 8
V°l I, Part IIL—1. Pterocarpus dalbergwldes Roxb." \ Vol. IIT, Part 1V.—Note on the Preparatmn of Tannin
(Andaman P adouk) ) by B. B. I Extract with special reference to ~*
Osmaston . those prepared from the Bark (;f
o hora mucronato '
. 2. A Turther Note on the (‘}u]rrou Bark- Mangrove (Rhizop ’
b hi 4 it
’ Boring Beetles of Zhoh, hy It D. ‘ by Puran Singh .. . 07

Stebbing and Captain 1, Jl S, James

b
” ’ 3. A Note on the Present DPosition and r 1
Future Prospects of the Cutch Trade

Vol.IV, Part I.—Note on the Distillation and Composu-

tion of Turpentine Oil from the Chir
Resin and the Clarification of Indian

in Burma, by R. S. Troup . Bosin, by the same;uttl;i::ér Species (;f ’ '9
» s 4. Note on the Manufacture of Ngai » Pa.rt 1L —No%[yﬁesggt;rﬁem :’:lllle ((})ollelc;tloﬁs of the
S;?;th};h01 by Puran Smgh (ot uf ) Zoological Branch oiil th% For?)st
, h Institute, Dehra Dun, y
» Part IV.—1. A Chemical Investwahon of the Con ] gesg;;fleron o , 0 4
stituents  of Bunnese Varnish ; : F t
I1].—Note on Useful Exotics in Indmn ‘orests
éﬁfiﬁ”%ﬁ;ﬁoﬁa usitata, Sap.), ' by | ” Part I (No. 1 Proscpis julifiora, DC), bY 0 4
_ f .. - R. 8. Hole .. .. .
»” » 2. The Selection System in Indmn 140 N
Forests as exemplified in W orking- $ ” Part IV.—Note 0}? Alvizzia, Lathanss, by the Same 0 3
Plans based on this system with a author - :

short deseription of some Continental
Methods, by A. M. ¥. Caccia. (Gut
- of print) -
Vol.II, Part I.—Note on some Inseet Pests of the
Himalayan OQaks (Quertms dilatata
and Q. incana), by E. P, Stebbing.
! (Out of print) 0 60
” Part JI—Note on the Fissibility of some Indlan
Woods, by R. S. Troup (Ous of
print) 160

V.—Note on the Utilization of Bamboo for
the Manufacture of Paper-pulp, by
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